Midterm 1: PSY1101

Psychology: scientific study of behaviour and mental processes  uses scientific method (systematic observations)

Founder of psychology: Wilhelm Wundt, had a sensory perception (reaction time)  seeking to measure “atoms of the mind”, fastest and simplest mental process 

2 schools of thought 
· structuralism: Edward Bradford Titchener focused on basic structural elements of consciousness and mental experiences 
· introspection (unreliable): report elements (thoughts, sensations, feelings) of experiences  results varied, targeted smart, verbal people 
· functionalism: William James focused on how mental and behavioural processes function  Darwin’s theory of natural selection 
· assemble minds structure from simple elements rather than understand by disconnected parts 
· why do the nose and brain think and smell  adaptive, ancestors survival = consciousness serves function (consider past, adjust to present, plan future)

Behaviourism: John Watson + B.F Skinner  object structuralism + functionalism, introspection is not science
· focused on independent observable behaviour: can’t observe feeling, sensation but instead observe how they respond and learn 

Freudian psychology: unconscious thought processes and emotional responses to childhood experiences affect behaviour  Sigmund Freud 

Humanistic psychology: Carl Rogers + Abraham Maslow  rejected Freudian and behaviourism 
· focused on ways current environmental influences nurture/ limit growth potential, having needs for love and acceptance satisfied 
· make conscious choices 

Cognitive Recognition: focuses on how the mind processes, perceives, and retains information  applied to psychological disorders, modern brain imaging allow researchers observe mental processes (neuroscience)

Evolutionary psychology: focuses on common aspects of human thinking, feeling, and acting  natural selection 

Behavioural genetics: focus on variation of aspects of thinking, feeling and acting  influence of genes and environment

Cross-cultural psychology: cultural influences on thinking, feeling and behaviour
Gender psychology: gender plays role in thinking, feeling and behaviour  women hold conversations better, men give information and give advice 

Positive psychology: happiness is by-product of pleasant, engaged, meaningful life  the building of good life that engages skills and meaningful life that point beyond ourselves 

Psychology 3 main levels of analysis 
Different levels form biopsychosocial approach = influences of biological, psychological, social cultural factors 
· biological influences: genetic mutations, natural selection, genetic predisposition
· psychological influences: learned fear, emotional responses, cognitive processing, perpetual interpretations 
· social cultural influences: presence of others, cultural, societal, family expectations, group influences 

Hindsight bias: tendency to believe after learning an outcome, that one would have foreseen it. 
Critical thinking: examines assumptions, appraises the source, discerns hidden values, evaluates evidence, assess conclusions 

Theory: explanation using set of principles that organizes observations + predicts behaviours/events
Hypothesis: testable prediction, implied by theory 
Operational definition: worded statement of exact procedure used in research study 

Observations of the animal world: exists large variety of living organisms, each organism is equipped with traits ideal for survival, some seems related to others in terms of appearance/ behaviour  theory of natural selection 

Principles of natural selection
· there is variation within any population of organisms 
· there is competition for finite resources 
· variations are better than others acquiring resources  increases chances of survival 
· next successive generations will have proportionally more offspring with those more advantageous variations 

Major depressive disorder: cognitive theory 
· observations  people who are depressed display:
· thoughts of worthlessness 
· inappropriate feelings of guilt 
· feelings of helplessness 
· cognitive theory principles  theory: irrational thinking underlies vicious cycle of depression
· experience negative events
· negative explanatory style  faulty 
· negative thoughts = negative emotions 
· feelings impact behaviour  leads to more negative events 
· neurobiological theory: neurochemical activity underlies all of our experiences and feelings, particular area of brain related to positive moods serotonin  theory neurochemical imbalance underlies depression 

Case study: examine single individual in depth over period of time  drawback: unknown if observations are generalizable 
Survey: cases less in depth, easy to obtain large sample  drawback: wording effects 

Naturalistic observation: unobtrusively observe + record behaviour in nature environments  drawback: no control 

Correlations: measure relationship between 2 attributes or behaviours 
· positive correlation: as 1 attribute increase, other increase too
· negative correlation: as 1 attribute increases, other decrease 

Correlation and causation 
· If low self-esteem causes depression, depression causes low self-esteem, or third attribute cause both low self-esteem and depression 
· negative correlation

Experimental method: allows for conclusions about causation (cause-effect relationships between 2 variables), involves manipulation of 1 variable (controlling levels of other variable)
· the longer children are breastfed, the better their later academic achievement 

Placebo effect: experimental results caused by expectations alone rather than treatment 
Experimenter bias: tone of voice, gestures, facial expressions influence behaviour of participant 
Double-blind technique: neither experimenter nor participant know experimental/control groups 

Independent variable: manipulated variable, hypothesized to cause changes in dependent variable (length of breastfeeding)
Dependent variable: measured variable, hypothesized to change depending on level of independent variable (academic achievement)

Experimental group: exposed to treatment 
Control group: not exposed to treatment

Confounding variables: factor could influence dependent variable; must keep all experimental conditions constant except for independent variable  

Mean = average overall 
Medium = average of the middle values
Mode = most occurring 
Standard deviation: estimation of average difference amongst scores 
· calc mean – each individual scores = ___2  add all squared devations / total # of scores = √total 
· Diff = statistically significant if reliable (low variability) and difference is large 

Neurons and transmitting information 
· cell body + branching fibers
· bushy dendrite (listen) fibers receive information and conduct towards cell body
· axon (speak) fiber passes on message through terminal branches to other neurons, muscles, glands 
· myelin sheath: layer of fatty tissue insulates and speed impulses
Glial cells: structural support, nutrients, cleans up debris, immune functions, guide neural connections, myelin, participate in information transmission 

Action potential: brief electrical charge that travels down axon by diffusion of charged atoms  nerve impulse 

Synapse: junction between axon terminal and dendrite, axon terminals release neurotransmitter that bind to receptor (lock and key)  trigger opening/closing of ion channels = Postsynaptic potentials, dendrites receive signal from many neurons  reuptake (take back neurotransmitter)

Endorphins: areas related to mood and pain
Acetylcholine: learning and memory

Certain drugs are structurally similar to neurotransmitters 
· agonist: mole that increases neurotransmitter’s action 
· antagonists: molecule that inhibit neurotransmitter’s action (spider)

The nervous system: body’s electrochemical network, consisting all nerve cells 
· central nervous system: enables thinking, feeling, acting through 40 billion neurons, 10000 connections each, 100 trillion synapses 
· brain
· neural networks: multi layered systems of connected neurons that learn functional skills through experience  neurons that fire each other wire together 
· Spinal cord: 2-way information highway connection peripheral and brain  neural fiber send up sensory information, descending fibers send back motor control information
· reflexes: simple automatic response to sensory stimulus, communicate through interneuron  pain reflex = sensory to interneurons to spinal to motor to muscles
· peripheral nervous system
· somatic nervous system: enables control of skeletal muscles  sensory organs to CNS, CNS stimulate voluntary skeletal muscles 
· automatic nervous system: controls internal organs muscles (heart) and glands = influence glandular activity, heartbeat and digestion (operates on own)
· sympathetic: arouses and expends energy  you feel challenged = accelerate heartbeat, raise blood pressure/sugar, slow digestion
· parasympathetic: conserve energy, calms you  opposite of sympathetic 
· Sympathetic and parasympathetic work together to keep steady internal state = homeostasis 

Information travels through 3 types of neurons:
· sensory (afferent) neurons
· interneurons 
· motor (efferent) neurons 

Endocrine System: 2nd communication system, glands secrete another form of chemical messengers (hormones) travel through bloodstream affecting tissues (brain) which influence sex, food, aggression  nervous system transmit information with text messages, endocrine delivers old fashion letters 
· slow and steady  upset feelings take longer to simmer, persistence emotions (watched movie forget plot, feelings towards movie still there)
· adrenal glands: danger = hormones increase heart rate, blood pressure/sugar, surge energy  release of epinephrine (adrenaline), feeling still linger after danger 
· pituitary glands: controlled by hypothalamus  growth hormone for physical development; oxytocin enables contractions for birthing, milk flow, orgasm; stress = adrenal increase blood sugar (brain  pituitary glands  hormones body and brain)

The brainstem
· cerebellum: base of brain, coordination of smooth skilled movement  nonverbal learning and memory, judge time, discrimination sounds and textures, modulate emotions
· reticular formation: network of neurons running through core of brainstem enables arousal (wakefulness), relaying sensory nerves to thalamus, filtering incoming tactile and auditory information (pain modulation)
· thalamus: on top of brainstem, brain’s sensory control center  receives information from all senses except smell, relays return information from cortex-medulla + cerebellum, relays information from cerebellum-cortex/ cortex-cortex 
· medulla: swelling where brainstem enter skull  controls heartbeat and breathing 

The limbic system: neural systems involved in emotion, memory and drives
· hippocampus: processes conscious, explicit memories, 
· amygdala: involves emotions (fear + aggression both experience and perception), processing of emotional memories  associated with hippocampus 
· hypothalamus: below thalamus, governing bodily maintenance, help maintain steady (homeostasis) internal state (controls pituitary gland)  regulate body temp, hunger, thirst, sexual behaviour, sleep/wake cycle 

Cerebral Cortex: outermost covering cerebellum, thin layer of interconnected neural cells  perception, thinking, language, voluntary movement (control and information processing center)
· 2 hemisphere = 4 lobes: frontal  speaking, muscle movement, make plans, judgements (behind forehead), parietal  receives sensory input for touch and body position (at top to rear), temporal receive information primarily from opposite ear (above ears), occipital receive information from visual fields (back of head)
· motor cortex: voluntary muscle movement, rear border of frontal lobe, contralateral control (more cortical real estate = finer motor control)

Brain computer interface 
· predicting movement: electrodes attached to computer to measure motor cortex 
· controlling robotics with brain: computer moves robotic arm in response to pattern of neuron firing 

Somatosensory cortex: responsible for sense of touch, front border of parietal, contralateral sensation  more cortical real estate = greater sensitivity 

Association Areas: areas of cerebral cortex not involved in primary motor/ sensory functions  for higher cognitive functions: learning, remembering, thinking, speaking 
· frontal: judgment, planning, emotions in decision making 
· parietal: mathematical, spatial reasoning 
· temporal: facial recognition 

Plasticity: brain’s ability to modify itself after damage (severe brain + spinal cord neurons don’t regenerate  paralysis, brain function seem preassigned to specific areas  newborn suffer damage to temporal lobe facial recognition can’t recognize faces)  constraint induced therapy = aims to rewire brains 

Lateralization of function 
Corpus callosum: connect 2 cerebral hemispheres, hemisphere work in coordination  different functions/ different aspects of same function served by different hemisphere 
· left hemisphere: verbal communication (language)
· analysis 
· focus on parts
· processes information sequentially (calculation)
· right hemisphere: nonverbal communication (tone, emotion, inference)
· synthesis 
· focus on whole
· process information holistically (face recognition)
· split brains: condition from surgery that isolates brains hemispheres by cutting corpus callosum 
· personality and intellect = virtually unaffected 
· information-sharing = interrupted 
· ability of right hemisphere to express verbally = activated 
Sensation and perception 
Sensation: process by which our sensory receptors and nervous system receive and represent stimulus energies from environment 
· Bottom-up processing: starts at sensory receptors and works up to higher levels of processing (detect lines, angles, colours)
Perception: process of organizing and interpreting sensory information enables recognition of meaningful objects and events 
· Top-down processing: constructs perceptions from the sensory input by drawing on experience + expectations (analyze what detected)
· Influences emotions and motivation (walking seems further to those who are fatigued)
· Perception set: set of mental tendencies and assumptions that affects (top-down) what we hear, see, taste and feel 
Transduction: converting one form of energy into another that brain can use (sounds, smells into neuron impulses  brain can interpret)
3 steps to basic sensory systems
· receive sensory stimulation using specialized cells
· transform stimulation into neuron impulses 
· deliver neural information to brain 
Absolute threshold: the min stimulus energy needed to detect a particular stimulus 50% of the time  detecting weak stimulus based on psychological state (experience, expectations, motivation, -alertness)
Different threshold: min difference person can detect between 2 stimuli half the time  Weber’s Law: to be perceived as different, 2 stimuli must differ by constant min percentage 
Sensory adaption: reduces sensitivity, exposed to unchanging stimulus = nerves cells fire less frequently  freedom to focus on informative changes in environment without being distracted by background chatter 
Vision
The stimulus input: we see colour by impulses of electromagnetic energy (spectrum of electromagnetic energy  ranges from short to long waves)
· Wavelength: distance from one wave peak to the next determine its hue (colour experience) 
· greater oscillation = shorter wavelength 
· Intensity: the amount of energy in light waves (waves amplitude/height)  influences brightness (higher amp = brighter)
Eye: detect and transduce electromagnetic radiation 
· light enters cornea (bends light provide focus)
· passes thought pupil (opening)
· iris (surround pupil and control size  dilates/ constricts in response to light intensity and responses to cognitive and emotional states = interested eyes is dilated, disgusted eyes is constrict)
· behind pupil is lens (focuses incoming light rays into image on retina)  changes curvature and thickness = accommodation 
· retina doesn’t see whole image, receptors cells transduce into neural impulses to brain  impulses then reassemble into perceived upright-seeming image 
Retinal Processing 
Receptor cells: pass electrical impulses, encode and analyse sensory information (bug detector)
· cones: retina’s area central focus, transmit message to single bipolar cell to help relay information to visual cortex  enables detail & colour 
· rods: share bipolar cells which send combined messages  enable black and white vision, sensitive in dim light 
Blind spot
· chemical reaction spark neural signals to activate bipolar cells which activates ganglion cells, its axons twine forming optic nerve  information highway to brain, thalamus is ready to distribute information received from eye
· when optic nerve leaves the eye = no receptor cells = blind spot 
Colour detection
· Young-Helmholtz trichromatic theory: retain contains colour receptors for red, green, blue  can create any colour combining light waves 
· Opponent-process theory: have opponent-process cell in retina for red-green, yellow-blue, white-black  colour processing cells are stimulated by some cones, but inhibited by others = enables full colour vision 
· 2 stages of colour vision
· retina’s receptors for red, green, blue respond to different colour stimuli
· receptors’ signals then processed by opponent-process cells on their way to visual cortex in brain 
· colour blindness: missing red, green or both cones
Feature detection: nerve cells (in occipital’s visual cortex) in brain that respond to scene’s specific features like edges, lines, angles, movements 
· parallel processing: processing as many aspects of problem simultaneously  doing many things at once, to analyze visual scene, brain divides it into sub dimensions (motion, form, depth, colour)  damage can impair perception of certain categories of features (can’t see motion)
· Gestalt: Max Wertheimer, emphasizes that people’s experiences are holistic or unified, the whole is more than just a sum of parts  structuralism can’t provide whole answer

Illusory motion
· phi phenomenon: illusion of movement created with 2+ adjacent blinks on and off in quick succession (show sign lights)
· stroboscopic motion: perception of movement in rapid series of varying images (flip books)
Form perception 
· figure-ground: organization of the visual field into objects (figure) that stand out from surroundings (ground)
· groupings: perceptual tendency to organize stimuli into coherent groups (as whole  Gestalt)
· proximity: group nearby figures 
· continuous: perceive continuous smooth patterns 
· closure: fill in gaps to create complete, whole object (triangle on circles)
Motion Perception: brain infers motion by the change in images on the retina
· Same image taking up progressively more retinal space (approaching object)
· Same image taking up progressively less retinal space (retreating object)
· Same image displaced on the retina to the left, right, up, or down (movement right, left, down, or up, respectively)

Depth Perception: enables to estimate objects distance 
· binocular: by comparing images from 2 eyes, the greater the retinal disparity (difference between 2 objects)  the closer it is
· monocular: depth cues such as interposition and linear perspective available to either eye alone 
· relative height: things higher in your visual field = farther away 
· relative size: one casts smaller retinal image = farther away 
· interposition: object blocking view of another = closer 
· linear perspective: sharper angle of convergence = greater perceived distance 
· light and shadow: assumption that light comes from above, nearby objects reflect more light in eyes 
· relative motion: objects closer = moving faster
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Na+ channels open @ hillock, Na+ rushes in, inside positively charged = depolarization 


Resting membrane potential restored, Na+ channels close, K+ rushes out negative inside 


Na+ pumped back out while K+ pumped back in = repolarization 


Refractory period (neuron can't fire)


All-or-none
















