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Roots: Defining Psychology

-until the 1920s, psychology was defined as the study of inner mental experience (what is going on in our experience of mind)
-opening of first psychology lab was in 1879 by Wilhelm Wundt
· focused on introspection: self-examination of your mental life (what’s going on in your own mind)
· he is known as the father of experimental psychology
-from 1920 to mid 1960s the study shifted from introspection to studying overt behaviours (what you can observe)
-John B. Watson in  the US was the father of behaviourism
· studied only public events 
-modern definition of psychology is: the scientific study of behavior and metal processes 
-additional influences:
· by 1920: unconscious influences (Freud) 
· by 1950: neurophysiology (now called neuroscience)
· by 1970: cognitive processes (how we think, memory, problem solving)

Some Major Issues/Debates
-stability vs. change:
· does personality change as we grow older, or does it stay the same?
· Many debates trying to determine this answer
-rationality vs. irrationality:
· Reliance on cognitive (thought) abilities, or primitive impulses
-nature vs. nurture:
· Biggest problem in psychology 
· What guides development? Nature in hereditary genetics, or nurture in environmental experience 
· John Locke said that nurture was responsible for everything we are and everything we know because we are all born as tabula rasa (blank slates)
· Charles Darwin was a British biologist who came up with the theory of evolution and said that who we are is based on nature (natural selection aka survival of the fittest)
· Behaviourism by Watson and Skinner put emphasis on nurture 
· Interactionism is the idea that both hereditary and environmental factors interact 

Perspectives
-neuroscience specify neurobiological processes that underlie behavior and mental events 
-evolutionary studies how evolutionary mechanisms may function and influence behavior 
-behavior genetics influence of variations in genes on behavior variations: tend to study twins to asses the degree of sameness to determine weather something is strongly based on genetics or not 
-psychodynamic is how behavior can stem from unconscious processes 
-behavioral is how observable behavior is learned 
-cognitive is how he mind processes information, mental processes (perception, memory, problem solving)
-social-cultural is the influence of culture an situation on behavior 

Subfields
-Research psychologists (basic vs. applied)
· Basic describes and explains behavior and mental processes 
· Applied assess a real life situation to solve a practical problem 
-clinical psychologists apply principles to asses, diagnose, and treat emotional and behavioral problems and to enhance functioning 
· psychiatrists have M.D’s and prescription privileges 
-developmental psychologists study human development and factors that shape it from birth to old age 
-social psychologists study how people perceive and interpret their social world 
· How behaviors beliefs and attitudes are influenced by others 
· Social relationships and behavior of groups 
-school psychologists work with children to evaluate learning and emotional problems 
-industrial/organizational/engineering psychologists work for companies 
· Personnel selection and job training (industrial)
· Help design machines and work tools (engineering)
-many other specialties include geriatric, rehabilitation, and forensic 
-there are many more divisions/specialties as well 

















Psychological Science (chapter1)

The Scientific Method
-science uses process/method/logic of inquiry to solve problems and generate a body of knowledge 
-scientific knowledge is a type acquired via scientific method 
-scientific method is the logic of inquiry and has 3 characteristics:
1. Control (most important) is everything done to control all factors except the one of interest
· Purpose is to isolate the cause of an effect 
· Variable is any factor that can take on different values along some dimension
2. Operational definitions is defining terms by the steps or operations used to measure them 
· Specific definition of what you are looking for 
3. Replication means that the observations must be reproducible 
· Proves its validity 

Scientific Theory
-an explanation describing a relationship between a phenomena and the factors assumed to influence it 
-a theory should organize principles and predict behaviors or events
-hypothesis is a testable prediction
· Usually arise out of a theory 
· Can be tested and rejected 
· Can be used to modify a theory 
-descriptive research can be used to provide accurate description of particular situation or a phenomena 
· No cause and effect relationship inquiry
· Simply describe the relationship between variables 
· Useful when initially investigating, testing effectiveness of a solution to a problem 
-case study is an intensive study of a single subject 
· Purpose is to determine the nature and cause of individual’s behavior 
· Understand individual and similar future cases 
· Usually clinical studies 
-there are 4 main problems with case studies: 
1. lack of generalizability due to small sample size 
2. non-standardization of data collection makes comparisons difficult
3. retrospective data (by memory/recollection) is sometimes inaccurate 
4. bias can be present in observation and interpretation 
-surveys are used to describe behavior or opinions of people by taking a self-report (questionnaire or interview) of a sample 


-sampling 
· representative sample is a random selection of a sample from population (whole group)
· random sampling means each person in a population has an equal probability of being included 
· larger sample size means more accurate results that will be more likely able to be replicated
-naturalistic observation is when you observe and record behavior in nature settings 
· no intervention or manipulation of situation
· can provide accurate description 
· can be very time consuming 
· can’t determine cause and effect because you are observing and recording 
-correlation expresses the relationship between measures (variables) in terms of direction and strength 
· can plot using a scatterplot of the 2 variables to view the relationship
· the correlation coefficient (r) is a statistic expressing relationship and has a range of -1 to +1 where the sign indicates the direction of the relationship and the number indicates the strength (+ means both increase and decrease together and – means increase and decrease oppositely)
· no manipulation or treatment is involved, simply measure the variables 
· can enable prediction 
-correlation alone cannot determine causality due to 2 problems:
· reverse causation: does variable A cause B or does B cause A?
· third variable: one third variable could cause both A and B 
· example: low self esteem could cause depression OR depression could cause low self esteem OR distressing events and biological predisposition could simultaneously cause low self esteem and depression 
-why use correlational design?
· When we cannot ethically manipulate certain variables
· When it is not possible to manipulate variables 
-experiment is an objective observation of phenomena which are made to occur in a strictly controlled situation in which one or more factors are varied and the others are kept constant 
-experimentation is when the researcher makes systematic changes  to one variable and looks for effects of these changes on a second variable 
· Can investigate cause and effect relationships 
-experiments have 3 advantages:
· Control
· Ability to manipulate variables precisely 
· Able to determine cause and effect relationships 




-experiments also have 3 disadvantages:
· Artificiality
· Design difficulties 
· Time consuming 
-independent variable is the one that is manipulated 
-dependent cariable is the one that is measured and “depends” on the independent variable 
-experimental condition:
· Treatment condition has exposure to independent variable 
· Control condition has no exposure to independent variable 
· Random assignment is when you randomly assign subjects to conditions, the subjects do not get to choose because then the experiment would be flawed and is a very important component of control
-true experimental study:
· Experimenter assigns subjects to conditions
· After experimental condition applied scores on the dependent variable assessed for all conditions 
-experimental control means that all factors are controlled (kept equivalent for all groups) except independent variable 
-placebo is an inert substance or treatment 
-placebo effect is any effect on behavior as a result of receiving a placebo 
-placebo control group is a group who receive a placebo for comparison purposes 
-blind procedure
· For subjects; they are kept blind (unaware) of whether receiving treatment or not 
· Avoids subject bias because subjects have a tendency to respond to cues and try to figure out the hypothesis and try to “help” flawing the experiment
-double blind procedure 
· Both subjects and research staff are blind
· Avoids experimenter bias so they cannot influence outcome with motives, communicate cues to the subject, and therefore will not have data recording bias 
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Neuroscience and Behaviours (chapter 2)

-biological psychology (psych) also known as neuro or physiological psych or behavioural neuroscience 
· Establish connections between biology and behavior 

Neural Communication 
-includes neurons 
· Nerve cells 
· Basic unit of nervous system
· Have a cell body which contains the nucleus and cell life support structures
· Dendrites are a number of short branches that project from the cell body 
· Dendrites are the message receivers and they then send the message towards the cell body 
· Axon is the fiber extending from neuron to another neuron and is the message transmitter from cell body down axon to terminal branches to other neurons/muscles/glands 
· Myelin sheath is a layer of fatty tissue that insulates some axons and increases the speed of impulses 
-action potential is a neural impulse as a result of receiving signal or chemical message
· Brief electrical charge travelling down an axon 
· Varying speeds
· Electrochemical process
-ions are electrically charged molecules 
-resting potential is a polarization 
· Resting axon has an interior excess of negatively charged ions
· Outside axon has an excess of positively charged ions 
· In this case, the axon has closed gates to positive ions, not allowing them to enter 
-depolarization is when the neuron fires 
· Gates open up and positive ions flood in
· Membrane depolarizes along its length 
· Positively charged ions rush in and at the same time are rushing back to to recreate resting potential 
-refractory period is a resting period after depolarization
· Neuron pumps positive ions out (ion pump) and then resting potential again
-threshold is the minimum level of excitation/stimulation required to trigger firing (all or nothing principle)
· Signals to dendrites and cell body can be inhibitory or excitatory and they combine
· If the number of inhibitory signals outnumbers the excitatory signals, the signal will not fire

-terminal branches of axon of sending neuron are close to receiving neuron 
· Extremely close together
· The junction between end of axon of a neuron and dendrite or cell body of the next is called an synapse 
-synaptic gap is a tiny gap at the junction 
· Neural impulse reaches terminals at the end of axons 
· Impulse triggers the release of chemical messengers (from sacs at end of axon)
-neurotransmitters are the chemical messengers that cross the synaptic gap
· Bind to receptor sites on the receiving neuron 
· Excite or inhibit an action potential in a receiving neuron 
-synaptic vesicles are knoblike sacs that discharge neurotransmitters 
-reuptake is a process by which excess discharged neurotransmitters are reabsorbed by sending neuron 
· Drugs exist that can block reuptake 
· Example: SSRI inhibitors like Prozac (prevents serotonin from being recycled, leaving it floating in the gap constantly binding to neurons)
· There are enzymes in receiving neurons that inactivate neurotransmitters causing degradation 

How Neurotransmitters Influence Us
-over 70 different neurotransmitters
-dopamine controls movement, attention, and emotion
· Dopamine hypothesis of schizophrenia predicts that these people have too much dopamine because antipsychotics block dopamine receptor sites 
-Parkinson’s disease is thought to be caused by too little dopamine 
-serotonin controls mood, hunger, sleep, and arousal 
· Levels raised by SSRI’s (antidepressants) 
· LSD mimics serotonin in the brain 
-acetylcholine (Ach) is involved in learning, memory, and triggers muscle contraction (botox paralyzes facial muscles by attacking Ach)
· Plays a role in Alzheimer’s disease 
-nerve gases cause paralysis by destroying degrading enzyme 
-endorphins are natural opiate-like neurotransmitters 
· Released when in pain and during vigorous exercise 
· Help us to cope with severe pain 
· Opiate drugs (analgesics) resemble endorphins in molecular shape 
-norepinephrine (NE) 






How Psychoactive Drugs Alter Neurotransmission
-psychoactive drugs influence mental functioning and mood
-molecular psychology studies mental processes and their aberrations in terms of molecular interplay between neurons 
-different drugs can act in various ways at the same synapse:
· Mimic effect of natural neurotransmitter because chemically similar 
· Cause or block release 
· Occupy receptor site and block the neurotransmitter form binding 
· Block or increase reuptake 
· Block or increase degradation
· Block storage or neurotransmitters in pre-synaptic membrane 
-agonist is a drug that excites neuronal firing by mimicking or by blocking reuptake 
-antagonist is a drug that inhibits neurotransmission by blocking or by blocking release 
· Will stop the neurotransmitter from binding therefore the reaction will not occur where as agonists can still allow for the reaction to proceed, just takes the proper neurotransmitter’s place

The Nervous System 
-all neurons and nerves in the body that form an electrochemical communication system 
-it has 2 subdivisions:
1. Central nervous system (CNS) consists of the brain and spinal cord 
2. Peripheral nervous system (PNS) which consists of the nerves connecting CNS to other parts of the body (sense receptors, muscles and glands)
-nerves are sensory and motor axons bundled together in PNS that connect to the CNS 
-the PNS contains the autonomic and somatic portions 
· Autonomic controls self-regulated action of internal organs and glands 
· Somatic controls voluntary movements of skeletal muscles
· within the autonomic portion there is sympathetic (arousal and fight or flight response, increases heart rate) and parasympathetic (calming, normal, slows heart rate) portions 
-sensory neurons in the PNS send info from sense receptors (skin, muscles, joints) to the CNS
-motor neurons in the CNS send instructions to muscles and glands 
-interneurons in the CNS are responsible for internal communication 
· cross reference the message from the sensory neurons and get it to the motor neurons (transfer neurons)

The Brain 
-neuroimaging techniques allow us to see inside the brain 
-CAT or CT scan (computerized axial tomography) is x-rays through the head and measures amount of radiation getting through
· produces a cross sectional picture of the brain to see brain damage 
-PET scan (positron emission tomography) 
· radioactive glucose is injected 
· most active neurons in the brain will use and be most radioactive 
· can draw cross sectional pictures to identify epilepsy, blood clots, and brain tumors 
-MRI (magnetic resonance imaging) uses a strong magnetic field, radio-frequency pulses, and computers 
· can detect tumors and abnormalities of spinal cord 
· reveal info about mental functions 

Brain Structures
-there are 3 concentric layers:
1. brainstem (central core) regulates primitive behaviours and survival  functions 
· is the oldest and most innermost part of the brain 
· in common with all animal species 
2. limbic system controls emotion
3. cerebrum regulates higher intellectual processes  
-the first lower level brain structure is the brainstem which is an extension of the spinal cord and includes:
1. the medulla where the spinal cord enters the skull and controls heartbeat and breathing 
2. reticular formation which is a neuronal network from the spinal cord to thalamus 
· acts as a relay center for sensory inputs and a filter for certain sensory messages (decides what sensory info gets sent further into the brain)
· control of arousal level (sleep/wakefulness)
-the second lower level brain structure is the thalamus which is the top of the brainstem 
· acts as a relay station directing incoming sensory information to higher brain regions 
-third lower level brain structure is the cerebellum which is convoluted and at the rear
· coordinating movements 
-the limbic system is a doughnut shaped structure and plays a role in basic motives 
· controls the 4 F’s: fighting, fleeing, feeding, and mating (sex)
· includes the following 3 portions: 
1. hippocampus plays a critical role in storing new memories 
2. amygdyla plays a role in rage and fear and can produce placidity with lesions and aggression with electrical stimulation
3. hypothalamus is just below the thalamus and controls eating, drinking, body temp, and sexual behavior 
· regulates endocrine system by controlling the pituitary gland
· important role in stress response and has “reward centers”

-the cerebral cortex is a higher control center in the brain 
· outer thin surface layer of cerebrum 
· the part of the brain that actually allows us to think
· contains 2 portions:
1. the gray matter contains cell bodies and unmyelinated fibres 
2. the white matter is beneath the cortex, is myelinated, and appears white 
3. cortical tissue is 1/8th inch thick containing 30 billion nerve cells, and convolutions increase the surface area 
-glial cells hold the neurons in place and provide nutrients to the cell
· remove waste, dead neurons and foreign substances from the brain 
· important supportive function to the neurons 
· outnumber neurons by 9 to 1
-there are 2 cerebral hemispheres:
· right and left hemispheres joined by the corpus callosum and are divided into 4 lobes:
1. frontal lobe is involved in problem solving , planning and judgment, speaking and muscle movements 
2. parietal lobe includes sensory cortex
3. occipital lobe controls the visual areas 
4. temporal lobe controls the auditory areas

Functions of the Cortex
-motor cortex controls voluntary movement 
· body represented upside down 
· sides of the body governed by opposite hemisphere cortex
· more motor cortex devoted to precise control functions
· output cortex, controls what the body does with information
-sensory cortex registers incoming body sensations 
· body represented upside down and body sensation goes to opposite hemisphere 
· more sensory cortex devoted to sensitive areas 
· input cortex, receives information 
-visual cortex is associated with the occipital lobe (very back bottom portion)
· receives visual information 
· right hemisphere receives information from the right sides of each retina (therefore left visual field to right hemisphere)
· the left hemisphere receives from left sides of each retina (right visual field to the left hemisphere)
-auditory cortex receives auditory information
· both ears send to right and left hemispheres but stronger connections to opposite side hemisphere 
-association areas is 3/4 of the cortex: associating sensory inputs with stored memories (figures out what is happening based on sensory info)
· higher mental functions 

-frontal association areas are in the frontal lobes 
· major roles are in problem solving, judging, planning, and processing new memories 
· damage leads to: inability to plan, lack of moral inhibition 

Specific Areas of the Brain
-aphasia is language deficits caused by brain damage 
-Broca’s area is in the left frontal lobe 
· controls speech via the motor cortex 
· damage leads to expressive aphasia where the person can understand spoken and written language, but have problems enunciating (only ey words used and speak in a slow labored way)
-Wernicke’s area is in the left temporal lobe 
· controls word comprehension and expression
· interprets and understands auditory code
· damage leads to not being able to understand meanings of words and producing articulate but meaningless speech 
-Angular Gyrus is behind Wernicke’s area 
· matches written (visual) words with auditory code and transmits the code to Wernicke’s area (which interprets it)
· damage leaves the person with the inability to read, but can speak and understand verbal language 
-spoken word stimulus goes to auditory area then to Wernicke’s area (word matched with auditory code and activates meaning)
-written word stimulus goes to the visual area then to the angular gyrus (matches visual word with auditory code) then to Wernicke’s area 
-majority of people have language functions in the left hemisphere
-left hemisphere 
· performs language expression and verbal tasks
· logic and mathematics 
-right hemisphere 
· very limited language comprehension
· spatial skills and special tasks
· facial identification 
· facial expression of emotion 
-the two hemispheres do not work independently
· activities integrated 
· behavior depends on integrated functioning at biological level 
· biological and psychological events are simultaneous
-reductionism is to reduce psychological notions to biological ones 
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Sensation (Chapter 6)

Basic Principles
-Sensation is the detection and encoding by sensory receptors of stimuli energies in environment (light energy, sound waves)
· Encoded as neural signals 
-perception is selecting, organizing, and interpreting sensations (higher level)
-absolute threshold is the minimum stimulus magnitude that can be discriminated from no stimulus at all 
· Correct detection 50% of the time defines the absolute threshold 
-psychophysics is the study of relationships between stimulus energies and our psychological experience 
· signal detection theory proposes that no “one” absolute threshold but detection depends on expectations, motivation, experience and level of fatigue: used to predict when we will detect faint stimulus 
-difference threshold is a just noticeable difference 
· Minimum difference in stimulus magnitude between 2 stimuli necessary to detect a difference 
· Weber’s law says that the just noticeable difference is a constant minimum percentage not a constant amount 
· In general: the larger the size of the original stimulus than sensory system less sensitive to intensity change 
-sensory adaptation says that our sensitivity to an unchanging stimulus diminishes (sensory receptor sensitivity relies upon change)

Vision 
-depends upon physical light stimulus and our ability to transform light energy into sights 
-transduction is the process by which sensory systems transform stimulus energy into neural impulses 
-light energy is electromagnetic
· Travels in waves with varying wavelengths
· Eyes are sensitive to a small portion of wavelengths: 400 to 700 nanometers 
· Wavelength determines the hue (colour)
· Wave intensity determines the brightness
-the eye is composed of many parts:
· Cornea is the transparent surface membrane 
· Pupil is the opening controlled by iris (muscle adjusts to light level)
· Lens focuses incoming light rays by accommodation (changing shape)
· Retina is a thin multilayered tissue on back surface and contains receptor cells that convert energy into neural impulses then sends impulses to brain 
· Blind spot is where the optic nerve joins the retina in the back of the eye, so there is no receptors or retina on it 
-there are 2 types of retinal receptors:
1. Rods are more light sensitive than cones 
· Detect black, white and grey and can work in dim or dark setting
· Mostly in periphery vision
2. Cones are sensitive to detail and colour 
· Concentrated near fovea (focal point of retina containing no rods)
· Need more light than rods 
-photopigments are chemicals in rods and cones 
· Absorb light and a neural impulse is sent to bipolar cells (in retina) and then to ganglion cells 
· Axons from all ganglion cells converge to form the optic nerve (carries info to the brain)

Visual Information Processing 
-optic nerves converge at optic chiasm
-messages transmitted to thalamus and on to visual cortex
-feature detectors are neurons in visual cortex that respond to specific features of a visual stimulus (ex: edges, lines, angles, movements)
· Hubel and Weisel discovered single-cell recording to monitor activity of a single neuron in response to a stimulus with micro-electrode implant in cortex 
-neuronal systems interact and even higher level cells (temporal and parietal cortex) can respond to “a face” and have recognition functions 
-the brain constructs perceptions depending on assumptions, interests, and expectations
-top-down processing is processes driven by knowledge and expectations
-bottom-up processing is processes driven solely by input 
-parallel processing is when the brain constructs perceptions by processing neural networks simultaneously (not a step by step serial process)
-Young-Helmholtz trichromatic (3colour) theory says that if you combine light waves of three primary colours (red, green and blue), you can create any colour 
· Proposed that the eye has a receptor for each primary colour (cones for red, green and blue)
· Each cone will absorb some wavelengths better than others 
· Theory confirmed: retina has 3 types of colour receptors 
· Cannot explain for example why we cannot see a greenish-red 
-opponent process theory (Hering)
· Proposed two types of colour sensitive units each having opponent pairs 
· 1 having red or green response and the other having blue or yellow response 
· cannot simultaneously perceive colours in an opponent pair: activating one unit with red for example deactivates green
-two stage theory (Hurvich and Jameson)
· trichromatic theory for receptor cells in retina 
· higher in visual processing (thalamus) colour opponent neurons (confirmed by research that trichomatic cells feed into opponent colour ones in thalamus)
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Perception (Ch.6)

-perception is focus of awareness on a small part of our experience 
· what was not attended to we will not remember
· what we are not attending to is partially processed
-example is the Necker Cube which illustrates selective attention 
· more than one perception (can only experience one at a time)

Perceptual illusions 
-perception is a higher level process than sensation
-illusions are inappropriate interpretations of physical reality 
· reveal how we organize and interpret sensations 
· often result from brain using otherwise adaptive organizing principles 
· example: Muller-Lyer illusion 
-visual capture: the visual sense tends to dominate when other senses conflict 

Perceptual Organization
-meaningful perceptions depend on organizing sensory information 
-need to perceive objects:
· as distinct from their surroundings
· as having constant form 
· with regards to distance and motion 
-Gestalt Psychologists said perception depends on the relations among the elements (or parts) of a stimulus 
· the whole is more than the sum of its parts 
· we tend to assemble stimuli into “wholes” 
· gestalt means “whole” or “form” (configuration/pattern)
-Gestalt principles of organization
1. if stimulus contains 2 or more distinct regions we usually see part as “the figure” (object) and the rest as “ground” (surround) 
· region seen as figure appears more solid than ground, in front of ground, and generally smaller than ground
2. grouping principle says we tend to organize stimuli into groups 
· proximity: if elements are in close spatial proximity, they tend to be grouped as part of the same object (we group nearby figures together)
· similarity: items that share physical properties are placed into the same set (we group similar figures together)
· continuity: if lines cross or are interrupted, we tend to see continuous lines (we perceive continuity in patterns vs discontinuity)
· connectedness: we see elements as a single unit when tey are uniform and linked 
· closure: if a figure has a gap or a small part of the border missing, we tend to perceive the object as complete (we fill in the gaps to create a whole)
-depth perception is our capacity to have 3D perception which enables us to judge distance (retina only receives two dimensions)
-Gibson walk: visual cliff; they took a platform covered in plexiglass and checkerboard pattern underneath half (as if forming a cliff)
· evidence that even 2 month old infants perceive the depth 
· depth perception may be innate 
-depth cues include binocular requiring both eyes and monocular used by each eye separately 
-there are 2 binocular cues:
1. retinal disparity is a cue to the relative distance of different objects 
· brain compares slightly different retinal images and the difference (disparity) is a cue to relative distance  (greater disparity=closer object)
· brain integrates 2 images into 3D 
· constructs perception
2. convergence is when the eyes turn inward to view a close object 
· brain receives info on angle of convergence and uses info to decide how close object is 
-there are monocular cues, and we depend on these cues when objects are at great distance and retinal disparity is slight  (beyond 10 to 12 feet):
1. interposition: the object is partly blocking view of another it is perceived as closer 
2. relative size: if objects are of similar size, the one casting smaller retinal image is perceived as farther away 
3. relative clarity: hazy objects perceived as farther away than clear ones
4. texture gradient: gradual change from a coarse, distinct texture to a fine, indistinct texture; perceived as increasing distance
· far away objects are smaller and more densely packed 
5. relative height: objects higher in our field of vision perceived as farther away
· when above the horizon then reversal of rule; objects closer to horizon are seen as farther away
6. linear perspective: parallel lines receding into the distance tend to converge towards a single point 
7. shading/shadows gives info about distance, depth, light source 
8. relative motion: if we are in motion, nearer objects will appear to move faster in opposite direction vs. distance objects
· distance cue from differences in speed at which objects move 
-motion perception: brain uses cues based on changing size an position on retinal image 
· shrinking objects are moving away and enlarging objects are approaching 
-stroboscopic motion: we interpret a rapid series of slightly varying images as movement (ex: motion picture)
-phi phenomenon is a movement illusion 
· when two lights blink on and off in fast succession we perceive one light moving 
Perceptual interpretation 
-experiments on early sensory deprivation: investigate relative importance of learning vs. innate ability to perception  
· animals were raised with goggles that gave them perceptual limitations 
· form perception deficits once glasses taken off
· functionally blind to shape 
· innate: colour, brightness, figure ground 
· if given visual restriction in adulthood, there were no deficits once taken off
-critical (sensitive) period is the stage in development where the organism is optimally ready to acquire certain abilities and may be difficult to acquire at other times 
-restricted visual input experiments: raised kittens in darkness except for 5 hours a day of either horizontally or vertically striped environment 
· later: difficulty perceiving bars of type not exposed to and sensitivity never normalizes 
· response of feature detecting brain cells dependent on experience 
-conclusions from the experiments:
1. neural connections are formed by early experience 
2. critical periods exist (in humans most critical period is first 2 years)
3. stimulation seems essential for development of perceptual capacity 
4. interactionism is important to perception (nature and nurture)























Consciousness (Ch.3)

Waking consciousness (CSC)
-psychology once defined as study of CSC = the “mind”
-behaviourism (early 1900s) focus directly on observable behavior 
-return to focus on CSC in 1960s
· technology for study of altered states of CSC (electroencephalogram or EEG to study brain wave patterns)
-CSC is awareness of self and environment (internal and external events)
-two functions of CSC:
1. control function to control ourselves and our environment 
· voluntarily initiate and terminate behavioural and cognitive activities 
2. monitoring functions to track ourselves and environment for accurate perceptions, memories and thoughts 
· focus attention on tasks 
· automaticity: automatic performance is subconscious 
-daydream is a waking fantasy 
· different functions such as: escapist, role play, creative, impulsive expression, and problem solving 
-fantasy prone personalities fantasize about 50% of the time 
· only about 4% of the population

Altered States of Consciousness
-such as sleep, hypnotic states, drug induced hallucinations, and near death experiences 
-biological rhythms are periodic physiological fluctuations controlled by internal “biological clock” 
-circadian rhythm: 24 hour day night cycle 
-there are alterations to the circadian rhythm due to:
1. aging: shift of daily peak of circadian arousal to earlier time 
·     may shorten circadian rhythm 
2. jet lag: time zone change disrupts circadian rhythm 
3. no day/night information and cycle becomes 25 hours due to artificial light
·     delays sleep 
·     light is sensed by retina and signals go to hypothalamus (controls       circadian clock) which is signaled to stop melatonin secretion
-sleep rhythms (stages) is a 90 minute cycle 
· there are 5 stages of sleep that we know from electroencephalogram (EEG)
· measures brain wave activities 
-EEG patterns when awake are fast irregular waves, with low amplitude (height)
· alpha waves are higher amplitude and slower cycle (8 to 12 cycles/sec)
-the sleep stages:
· four depths (stages 1-4) 
· and the fifth is rapid eye movement sleep (REM)
· stages 1-4 are all non-REM 
1. Stage one has slowed breathing and less regular EEG pattern 
· theta waves reduced amplitude waves 
· transition to sleep 
· hypnogogic sensations: hallucinatory experiences 
2. Stage two has “sleep spindles” which are short bursts of 12-16hz 
· K complexes are occasional sharp rises and falls in amplitude 
3. Stage three and four is slow wave sleep 
· Delta waves (1-2Hz)
· Harder to awaken 
· Stage 4 has more large slow delta waves than stage 3 (only difference) 
4.   REM sleep occurs for about 10 minutes after about an hour
· Rapid eye movements 
· Increased and irregular heart rate and breathing 
· Relaxed muscle tone 
· Physical evidence of sexual arousal 
· Brain is very active and neurons normally involved in movement are active but in a state of essential paralysis 
· Hard to awaken but if you do so almost always a dream report (more than 80% of the time)
-REM dreams are vivid, bizarre, story like, illogical and often emotionally charged 
-non REM dreams are more like waking life, not very interesting, dull, boring 
-everyone dreams but some lack recall (therefore think they don’t dream but they do)
-REM rebound is in all mammals
· If deprived of REM will go more quickly to it and spend more time in REM 
-sleep cycle repeats every 90 minutes
· Stage 4 reduces over cycles and disappears 
· Typically 4-5 REM periods per 8 hours sleep 
· REM gets longer and accounts for about ¼ of total sleep time 
-reasons for sleep: we need sleep
· Amount changes with age and varies across individuals 
· Infants sleep for 16 hours a day with about 50% REM 
· By age 5 REM drops to 25% and then fairly constant til elderly when it drops to 18%
· Adults: most sleep 7 to 8 hours, but 9 to 10 hours is needed to function well 
-sleep debt is an account by the body of the amount of sleep lacking (tracks up to 2 weeks)
· Drowsiness (fatigue)
· Low mood and irritability 
· Increased risk of accidents, making mistakes, and illness 
· Decreased speed of performance, productivity, concentration ability, immune system functioning, and expected life span 
· Other suspected effects include: increased vulnerability to obesity, hypertension, and memory impairment 
-prevalence of sleep deprivation:
· 30% of high school and college students fall asleep in class at least once a week
· 31% of all drivers have fallen asleep at the wheel at least once 
-REM deprivation study results: 
· lowered ability at logic, reasoning, and problem solving 
-theories of reasons for sleep:
· for physical recuperation (deep sleep)
· psychological recuperation (REM)
-some studies have shown that increased physical exercise is associated with increased slow wave sleep time 
-psychiatric patients have large % of REM 
-sleep and the growth process: 
· release of growth hormone (during sleep) is reduced with aging 
· aging is associated with less deep sleep time 
-survival value and protection theory: vision is not very efficient at night 
· sleep protects animals from predators during darkness 
· non vision based predators (rodents) are more active at night 
· vision based animals 

Sleep Disorders
-insomnia is recurrent problems falling or staying asleep (severe in 15% of population)
· people with this tend to overestimate sleep loss 
· medication and alcohol (reduce REM) can worsen insomnia later
· may be due to: stress, emotional problems, or medical conditions 
-narcolepsy is a rare disorder (1/2000)
· recurring episodes of sudden sleep attacks (lasting from a few seconds to 30 minutes)
· direct lapse into REM sleep
· genetic component 
-sleep apnea is periodic cessation of breathing during sleep with awakening 
· leads to deep sleep deprivation 
· associated with: snoring (to get air), high blood pressure, being overweight, and older males 
· affects 1-2% of population 
-night terrors is sudden awakening in state of panic
· little recall 
· associated with early stage 4 sleep
· mostly in children 
-sleep walking  is getting up while sleeping and moving around 
· strong association with deep sleep and usually early in sleep period 
· mostly in children and runs in families
· not usually associated with dreaming
-sleep talking is usually talking in nonsense 
· during any sleep stage but about 80% occurs during NREM 
· runs in families

Dreams 
-vivid hallucinatory experiences with images, thoughts and emotions, and often nonsensical content 
-lucid dreams: suspicion of dreaming, sometimes ability to control or “test” dream 
· false awakenings
-dream length probably parallels the length if awake 
-dream content: there are many theories/purposes:
1. wish fulfillment theory by Freud (1900) 
· “interpretation of dreams”
· disguised attempt at wish fulfillment 
· to express repressed/unconscious (motives/needs/wishes)
· “royal road to unconscious”
· manifest content is actual events (censored and symbolic of latent content) 
· latent content is underlying desires usually sexual or aggressive 
· wishes that provoke anxiety or guilt 
2. information processing theory 
· REM is for memory consolidation 
· Evidence shows that there is an increase in REM after intense learning or stressful experiences 
3. Continuity theory 
· An imaginative process reflecting concerns and emotional preoccupations same as those in waking life
4. Physiological theories
· REM provides periodic stimulation that may preserve neural pathways 
· Activation synthesis theory states it is an attempt by the brain to impose some meaning to random neural activity originating in the brainstem. Activity may be simply to exercise brain circuitry  
· Explains biological activity and bizarre dream content 











Drugs and Consciousness
-psychoactive drugs 
-dependence and addiction:
· physical dependence is characterized by:
· tolerance when you need larger dose for same effect 
· withdrawal: unpleasant physical symptoms if drug is discontinued 
· compulsive use: failure to control drug use and spending time trying to obtain
· psychological dependence is the need for a drug to decrease negative emotions or mood
-an addiction is craving for drug with withdrawal symptoms 
-psychoactive drugs:
1. depressants
· central nervous system depressants 
· common ones include alcohol, barbiturates (sleeping pills), minor tranquilizers, and opiates/narcotics (opium, codeine, morphine)
2. stimulants 
· increase arousal 
· amphetamines (speed, Benzedrine, cocaine, caffeine, nicotine)



Classical Conditioning with Pavlov’s experiments 
· cognitive processes
· biological predispositions
· applications 
· Conditioned response resembles the unconditioned response (ex: salivation)
· Learn that one event follows another 
· Uses a respondent behavior which is one that occurs automatically to some stimulus 
· 
Operant conditioning with Skinner’s experiments 
· shaping
· principles of reinforcement 
· punishment 
· applications 
· type of learning 
· can increase or decrease likelihood of a response by following behavior with reinforcement or punishment 
· teach something new (not unconditioned response)
· a behavior (arbitrary) is being associated with a stimulus 
· behavior operates on (or affects) the environment by producing consequences (rewarding or punishing) 
-the law of effect (Edward Thorndike) stated an association between behavior and rewards stamps in/reinforces the operant behavior and learning is strengthened 
· strengthening of a behavior occurs when a reward follows 
-operant chamber (Skinner box):
· animal such as a rat was put in a conditioning chamber 
· bar/lever, food dish and light 
· initially: they would explore the environment and eventually press the lever and get an initial (baseline) level of bar press 
· then: activate food for release when the lever is pressed 
· found: rat will learn to press the bar to get food 
· food reinforces the bar pressing 
-in the above; bar press=operant behavior or “operant” or “operantly conditioned response”
-food = reinforcer 
-reinforcer is anything which strengthens rate of the response 
-acquisition is an operant followed by reinforcer
-extinction is an operant not followed by reinforce 
-generalization: operant will occur in presence of similar stimuli 
-discrimination: can be learned with use of one stimuli where reinforcement occurs and another where reinforcement does NOT occur 
-operant strength  is the strength of the association between operant and reinforce 
· measured by the rate of response (higher rate=higher operant strength)
· measured by resistance to extinction (upon extinction if number of responses increase=higher operant strength)
-shaping (method of successive approximations)
· reinforce behavior that approximates the target behavior (gradual learning)
· can use to produce novel behavior
· reinforcement contingent upon better approximations of the desired response 
-principles of reinforcement have been used in humans 
· example: temper tantrums
· reinforcement is attention
· treatment is time out and ignore tantrum (extinction procedure)
-reinforcement leads to an increase in behavior 
-reinforcer is anything that increases target behavior 
-positive reinforcement: adding/presenting a stimulus leads to increase in bahaviour
-negative reinforcement: removing some stimulus (aversive) leads to increase in behavior
-punisher is anything that leads to a decrease in target behavior 
-positive punishment is adding some stimulus which leads to a decrease 
-negative punishment is removing something that leads to a decrease 
-positive = adding 
-negative = taking away 
-reinforce = increasing 
-punish = decreasing 
-NOTE: always identify the target behavior 
-primary reinforcers: innately reinforcing (ex: satisfy basic drives)
-conditioned (secondary) reinforcer: gained reinforcing power by previous association (pairing) with primary reinforcers (ex: money)
-schedules of reinforcement: rules for providing reinforcement 
· continuous reinforcement = reinforcement every time, best to initiate (for acquisition) and leads to fast extinction 
· partial (intermittent) reinforcement = reinforce only a fraction of the time leading to slow acquisition, best to maintain as more difficult to extinguish
-partial reinforcement effect: extinction after partial reinforcement is slower than for continuous reinforcement 
-intermittent schedules:
· fixed ratio is a reward after a specified (fixed or set) number of responses 
· variable ratio is a reward after an unpredictable number of responses (number is varied), has a high response rate and is hard to extinguish 
· fixed interval is a reward after a specified (fixed) time and has a low rate of responding but increases as time for reward draws near (scalloping pattern)
· variable interval is a reward after a varying length of time, produces a slow steady responding 


-punishment aim is to decrease undesirable behavior 
· disadvantages: effects are not predictable (ex: less desirable behavior)
· emotional responses can be triggered and can generalize (fear, anger)
· not better than extinction combined with positive reinforcement for desirable behavior
· effective use of punishment is to use negative punishment to provide desirable alternative responses 
· effective when the punishment is prompt, consistent, extremely painful, and when alternative responses are rewarded 
-example applications of principles: 
· learning
· productivity
· problem behaviours 
-observational learning is done by observing others and learning their behavior so we may imitate later 
-modeling is observing an imitating a specific behavior 
-Bandura’s experiments (observational learning)
· showed children can learn to imitate aggressive behavior if they observe models doing so 


























Motivation (ch.11)

Motivational Concepts and Theories 
-motivation is a need or desire that energizes/arouses and directs behavior toward a goal 
· hypothetical construct 
-there are different types of motives:
1. basic motives are unlearned in humans and animals 
· 3 types of basic motives include survival (hunger, thirst), social (sex, maternal), and curiosity (exploration)
-different theories of motivation:
· instincts and evolutionary psychology 
· drive reduction theory evolutionary psychology
· drive reduction theory homeostasis  
-instinct: unlearned (innate) behavior 
· complex and rigidly patterned (inborn reflexes)
· basis of instinct theory is Darwin’s theory 
· bahaviour based on instincts
-evolutionary psych is based on Darwin’s theory as well
· seekes to explain bahaviour in terms of evolutionary history of the species 
· outgrowth of instinct theory 
-drive: subjective psychological state of arousal/tension/motivation 
-drive reduction theory says that psychological needs create drives that motivate need satisfaction
-homeostasis is the body’s tendency to maintain a constant or balanced internal environment 
· is the physiological aim of drive reduction 
-to regulate the system:
1. ideal variable value 
2. sensors to measure variable 
3. comparator (central control)
4. programmed adjustments  are changes made when value becomes larger or smaller than ideal
-temperature regulation as a homeostatic system 
· survival range ins 0-45 degrees C
· regulated variable is blood temp 
· sensors of blood temp include the mouth (taste hot and cold), skin (feel hot and cold), spinal cord and brain (in brain hypothalamus anterior)
· contains comparator and ideal temp zone values (thermostat)
· if heated directly, body temp drops 
· if destroyed, can no longer regulate body temp 
· if it determines the body temp is outside the ideal zone then adjustments are made 
· adjustments include autonomic physiological (sweating or shivering), behavioural (clothing or move location) 
-behavioural adjustments are voluntary acts that directly affect external environment 
-psychological changes are involuntary reactions that directly affect internal environment 
-incentives are motivators
· positive or negative environmental stimuli that attract or repel 
· influenced by learning (money, food)
· 
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Emotions 

Components of Emotions
-physiological arousal: autonomic nervous system (ANS) activity 
-expressive behaviours: such as facial expressions 
-conscious experience: interpret positive or negative state 
-emotions and basic motives are closely related 
· Both activate and direct behavior 
· Emotions often accompany basic motives 
· Most common distinction is that emotions are triggered by outside events, and motives triggered by internal events 
· Emotions associated with autonomic nervous system and basic motives are not 

Theories of Emotion
-William James (1884)
· Perception of bodily changes in the subjective experience of the emotion 
· Example: afraid because we run 
-Carl Lange 
· Bodily changes include perception of autonomic arousal 
-James-Lang theory
· Our experience of an emotion is the awareness of physiological changes in response to the stimuli 
· First perceive arousal then experience the emotion consistent with the particular pattern of arousal 
· Because different emotions feel different, there must be a distinct pattern of autonomic nervous system activity for each emotion  (autonomic arousal patterns must differentiate emotions) 
-Cannon Bard theory
· Experience of an emotion is the simultaneous response of both the physiological reactions and subjective awareness of emotion 
· Physiological reactions: emotion triggering stimulus is routed to sympathetic nervous system (SNS) in the “gearing up system”
· Subjective awareness: stimulus simultaneously routed to brain’s cortex (cognition)
-Walter Cannon’s 3 criticisms of James Lang:
1. Physiological changes are too slow to be the source of sudden emotion 
2. Epinephrine does not produce experience of an emotion
3. Pattern of autonomic arousal does not seem to differ in various emotions 
· This is true in general but some subtle physiological differences exist




Role of Perception of Arousal?
-studies on spinal cord injuries:
· Sympathetic nervous system responses below lesion do NOT reach the brain
· Therefore injuries reduce contribution of autonomic arousal to feel emotion
· Higher lesions then give less feedback of autonomic nervous system to the brain 
-results showed that the higher the lesion then the more the decrease of felt experience 
· Deprivation of autonomic arousal results in decrease of experienced emotion 
· Supports James Lang as physiological arousal awareness is important 
-Cognitive appraisal is more important thatn autonomic arousal in differentiating emotions 
· Outcome of appraisal is a belief (negative or positive)
· The interpretation = cognitive appraisal 
· There are 2 parts: appraisal process and resulting belief
-intensity and differentiation of emotions:
· Appraisal contributes to subjective experience of emotion (intensity and tone)
· Example: fear or excitement? Anger or amusement 
-cognitive appraisal largely responsible for differentiating emotions 
· Beliefs are varied enough to discriminate between emotions 
· Appraisal process is quick enough 
-Support for cognitive appraisal in determining quality of emotional experience:
-Schacter and Singer:
· tried to separate arousal and appraisal using different sources 
· 2 subject groups injected with epinephrine (induces arousal)
· group one informed about arousal and group 2 was misinformed 
· confederate (person pretending to be in the experiment but used to manipulate it) induces euphoria or anger 
· results: misinformed group relied on appraisal and rated feelings according to induction, and informed did NOT report “induced” feelings 
-Zillman 
· instead of injections he used physical exercise to arouse (neutral arousal)
· subjects reported more intense anger if provoked after exercise vs. no exercise 
· arousal increases intensity of emotional experiences 
-Schacter’s 2 factor theory of emotion 
· emotional experience consists of arousal plus cognitive label of the arousal 
· components of emotional experience: event, eliciting, appraisal, belief, experienced, emotion 
· eliciting event leads to both autonomic arousal and cognitive appraisal 
· these lead to both perceived arousal and enotional belief to determine the experienced emotion 
· perceived arousal is usually attributed to the belief 
-same eliciting event is usually responsible for both arousal and appraisal (vs Schacter and Singer and Zillman studies) 
-arousal and appraisal both contribute to intensity of emotional experience 
-for differentiating emotions appraisal is more important than arousal 

The Physiology of Emotion 
-autonomic arousal and emotion:
1. physiological basis 
· sympathetic nervous system arousal 
· increase in blood pressure, heart rate, respiration, blood sugar level, stress hormones (epinephrine and norepinephrine), and perspiration 
· decrease in salivation, digestion, 
· gears up organism for energy output (as in preparing for emergency)
· as emotions decrease parasympathetic nervous system (PNS) takes over 
· energy conserving slows down bodily processes
· autonomic nervous system arousal controlled by hypothalamus and parts of limbic system 
· limbic system sends impulses to brain stem which controls ANS
· ANS acts directly on muscle tone, organ function, adrenal hormones 
-emotional arousal
· Mild level alertness and interest
· Intense: disruption of thought (cognition) or behavior 
· Very low arousal: performance is poor
· Moderate arousal: performance optimal 
-nature of arousal: 
· Not disruptive on simple well learned (routine) tasks 
· Performance declines on complex or difficult tasks 
-prolonged intense emotion: fight or flight response 
· If constant: exhaustion 
· Chronic high arousal leads to negative health effects 
-physiological states accompanying different emotions:
· Subtle physiological differences such as skin temp form anger greater than for fear or sadness (anger hot, fear cold)
· Different types of muscle tension in face for fear vs elated excitement 
· Different parts of the brain involved in different emotions (negative is more active RH and positive more active LH)









Memory 

Phenomenon of Memory
-memory is the ability to store and retrieve information 
· Allows learning to persist over time 
-flashbulb memories are clearly recalled 
· Occurred for emotionally significant events 
· Explanations: repeatedly heard and talked about, emotional material may be stored by a different mechanism 
-information processing:
· Computer model to understand memory as an info processing system 
-3 basic required functions or stages:
1. Encoding 
· Getting info into memory system 
2. Storage
· Retaining and maintaining encoded info 
3. Retrieval 
· Getting info out of memory storage 
· 
[bookmark: _GoBack]










[e—
ot Dt Pychology

e i ot sty s ek e
g e was 1579y Wikl Wandt
e s
- R e el gy
BN A —
)
o ey e o e f b
ity il et
e f b sy e st
A oo e )
£ 171550 ety (o i e
i At e —]

PR
e
s ety

e —
R
[ Aot T ———
et —
B ot ARN—
e e
i A———————
ng e ko i vt e ol ()
o Bt s gt o o b e
o et o e s e e (el
e e
ek W o S ot s o e
& erscinn e s bt ey onmena s

repecies
eaesciene sl s e e e
hatonary s b oy echaicnsmy stin e
Soor




