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Chapter One Review: Thinking Critically with Psychological Science

Psych is a scientific study of how we think, feel, behave.
Touches every aspect of human life.

I. The need for Psychological Science

A. Why?

A.1. Limits of intuition 
A.2. Limits of common sense
· Common sense does not generate new knowledge – cannot be used to deal with something novel – result of experience
· Hindsight Bias – “I knew it all along” phenomenon 
Once we know all there is to know about a subject, we have tendency to believe that we would have easily foreseen an outcome 
A.3. Overconfidence 
A.4. Illusory correlation
· We perceive a relationship between 2 entities when there isn’t one
· When present, we tend to pay attention more to information that supports it and disregard information that does not
A.5. Perceiving order in random events
· People are uncomfortable with uncertainty  we look for patterns + explanations

B. Scientific Attitude

· Curiosity and passion – Hunger for knowledge
· Open-mindedness 
· Skepticism 
· Awareness of personal biases
· Humility 

C. The Scientific Method

1. Observation: Casual observation that become systematic observation
2. Theory: Helps summarize, organize, and integrate information, offers to attempt explanation, not truth
3. Hypothesis testing: Extract hypothesis from theory, use vigorous testing, tentative statement

Operational definition: Researchers must very clearly state how he/she measured variables
4. Replication
5. Generate/refine new/existing questions

II. Types of Research Studies

A. Descriptive Research 

A.1. Purpose = Observe and describe

A.2. Case Studies
· In depth scientific investigation of one person or a small group of people
· PROS  Excellent 1st step when we know nothing, most in-depth, allows to keep record of rare cases
· CONS  Researcher bias (interpretation of data through personal filter), sample is so small that we cannot generalize to entire population

A.3. Survey
Researcher asks questions to large number of people about topic he/she is interested in

Representative sample: Characteristics of sample must reflect characteristics of population
How? Random sampling

· PROS  Easy, cheap, can reach large number of people, reach people that otherwise cannot be reached
· CONS  People may lie (intentionally/unintentionally), formulation of question and person asking question can also change results

A.4. Naturalistic Observation
Researcher does research in real world, outside the lab, must never interfere

· PROS  Does not get more authentic than that
· CONS  Researcher bias, presence as researcher can vary results (must blend in)

B. Correlational Research

B.1. Purpose: Observe, describe, predict
Find a systematic and reliable relationship between two variables
We ask three questions

B.2. Do they convey?
Is there a relationship? If a variable changes, does the other one too?

B.3. In what direction?
In same or opposite direction?
 Positive correlation = same
Negative correlation = opposite


B.4. To what extent?
Correlation coefficient “r”
-1 to 1 
(negative sign reflects a negative correlation and a correlation is stronger the closest it is to 1)

B.5. Pros and Cons

PROS  Excellent 1st step (if relationship is found, move on to experiment)
Great when there is no other option (i.e. something unethical)

CONS  Cannot infer causality
“illusory correlations”

C. Experimental Research 

C.1. Introduction
An experiment allows to observe, describe, predict, and explain
ONLY kind of research that allows cause/effect relationship 

Why?
· We manipulate the independent variable we study
· We control for all other independent variables that could affect results

Independent variable (IV): causes a change in other variable (affects + influences)
Dependent variable (DV): is modified by IV – variable that researcher is evaluating/studying

C.2. Manipulate IV

Researcher creates at least 2 levels of IV
Two groups
· One is experimental group (exposed to IV)
· One is control group (not exposed to IV)

C.3. Control all other IV
MUST!
Some are known, some are not – if not controlled, will influence results

· Confounding variable: IV not be studied that could affect results
· Known IVs: based on past research, we know some confounding variables that could affect research
· Unknown IVs: confounding variables that could affect results, but that are unknown
How? Using random assignment (every subject has = chance of being in experiment)
ONLY CHANCE

· Placebo effect: testing efficacy of a treatment, must control for placebo effect
· Blind procedures: Keep subject blind as to real reason of study
· Double blind procedures: Both subject and researcher dealing with subject are blind
	Research Method
	Basic Purpose
	How Conducted?
	What is Manipulated?

	Descriptive
	Observe and describe 
	-Case studies
- Surveys
-Naturalistic Obs. 
	Nothing

	Correlational
	Observe, describe, and predict
	Collect data on two or more variables; no manipulation
	Nothing 

	Experimental
	Observe, describe, predict, explain
	Manipulate one or more factors; use random assignment
	Independent variable(s)











Statistical Reasoning 

Introduction: Statistics are mathematical tools + are essential in scientific research  allow researcher to summarize/organize data

A. Descriptive Statistics

A.1. Purpose: Help researcher organize + summarize data 
i.e. Percentages, histograms/bar graphs

A.2. Measures of Central Tendency
Help researcher have idea about typical score in data set
1. Mean  Average (caution: outliers)
2. Median  Score in the center (50th percentile) (caution: does not reflect typical score)
3. Mode  Highest

A.3. Measures of Variability

1. Range  highest – lowest score (limitation: misses a lot of info)
2. Standard Deviation  measure of variability (considers all data points)
Closer to mean, less variability, lower standard deviation
More disperse around mean, higher variability, higher standard deviation

B. Inferential Statistics 

Purpose: Allows researcher to draw conclusions about data
Generalize from sample to population- determine if stats are significant

Stat significant = not likely due to chance, not a fluke

P value: Probability results are due to chance (between 0 and 1)
i.e. P = 0.6  60% due to chance 
How small should it be? 0.05 and lower or 5% or less



Psychology’s Research Ethics (pp. 39-41)

	Protecting Research Participants
	
· Animal protection movement protests the use of animals in psychological, biological, medical research. This debate raises two issues:
· Whether it is right to place the well-being of humans above that of animals

· Animals have benefited from research – increased empathy and protection for them
· Studying and protecting humans – Mostly consists of blinking lights, flashing words and pleasant social interaction 

· Ethics codes of APA and BPS urge researchers to:

1. Obtain participant’s informed consent before experiment
2. Protect them from harm and discomfort 
3. Keep information about individual participants confidential
4. Fully debrief people (explain research afterward)

Values in Research

· Preconceptions can bias our observations and interpretations, sometimes we see what we want to see
· Our way of labeling and describing something can affect perception 
· Some fear that the science of Psychology is becoming powerful (i.e. used for manipulation)

































Chapter 2: The Biology of the Mind

A. Introduction

B. Tools of Discovery

B.1. Clinical Observation
Oldest method still used today – systematic observation + documentation of the brain when it undergoes trauma

B.2. Brain Manipulation
Intentionally interfere with functioning of brain and observe + document what happens
· Surgical
· Electrical
· Chemical
· Magnetic

B.3. EEG
Safe, non-invasive 
Spy on brain, see how it responds to a stimulus by its brainwaves

B.4. Neuroimaging techniques

1. CT Scan
Use of x-ray to take sophisticated images 
Not in action, just its structure

2. MRT
Safe, non-invasive
Exposed to powerful magnetic fields
Tissue will emit electromagnetic signal
Not in action, just its structure
		
3. PET 
Invasive, radioactive glucose
Brain consumes glucose, the more active an area is, the more glucose is consumed
In action + allows to connect behaviors to brain areas

4. fMRI 
Exposed to magnetic fields that tracks blood flow to brain – the more active an area is, the more blood flows there
Brain in action








C. Lower brain Structure

C.1.1. Brainstem
· Begins at spinal cord and swells slightly when entering skull
· Relay station between body and brain
· Crossover point i.e. info from right side of body to left side of body 
· Life center for brain  controls life functions
Slight swelling is the Medulla – controls breathing, heartbeat, orgasm, swallowing, reticular formation – linked to consciousness, arousal and sleep 

C.1.2 Thalamus (sits on top of brainstem)
· “gateway to brain”
· Pair of egg-shaped structures that act as the brain’s sensory control center
· All senses (but smell) send info to thalamus, then thalamus sends info to cortex and vice versa
· It also filters info and highlights what is important 
· Regulates arousal, attention motivation

C.1.3 Cerebellum
· Controls voluntary movements, coordination, tone, balance
· Controls learning of motor skills
· 1/10th of volume of brain, but has half of the neurons
· The neurons have 20x more synapses than rest of brain

C.1.4 Limbic System

Linked to learning, memory, emotions, etc. 

Amygdala
· Linked with emotions, linked to production of fear
· Associated with perception of emotions
· Linked with emotional memories
· Can detect threatening stimuli in environment even if you are not conscious of them

Hypothalamus (just below the thalamus)
· Size of a pea, but “brain within the brain”
· Significantly affects brain/body, essential for survival
· Controls drives  hunger, thirst, sex
· Controls homeostasis  maintaining internal balance of body
· Controls endocrine system + autonomic system
· Linked to pleasure centers
· Reward deficiency syndrome  some researchers believe that people who overeat or take drugs because their pleasure centers are deficient and that doing so “perks you up”

C.2 Cerebral Cortex

C.2.1 Introduction

Intricate fabric of interconnected cells covering cerebral hemispheres; ultimate processing center

Glial cells “nannies of neurons” – new research suggests that they are also involved in communication between neurons + higher cognitive functions 

Brain has two hemispheres: left and right
Left controls right side of body and vice versa

Corpus Callosum: large band of neural fibers that connects the two hemispheres and that enables communication between them

4 Lobes in Brain
· Frontal
· Parietal
· Occipital
· Temporal
Each lobe consists of two areas: Primary and association

C.2.1 Primary Areas

Linked and associated with the processing of either motor or sensory information. The primary areas are:
	P. Visual Cortex located in the occipital lobes (processes visual information)
	P. Auditory Cortex located in the temporal lobes (processes auditory information)
	P. Sensory Cortex (or P. Somatosensory Cortex) located in parietal lobes. Arches from one ear to the other. Processes information pertaining to touch, pain, temperature, etc.  Each body part is represented in the parietal cortex. The actual size of a body part has nothing to do with the size of the area the brain devotes to this part. 
	P. Motor Cortex located in the frontal lobes. Arches from one ear to the next and controls voluntary movements.

C.2.2. Association Areas

Association areas are found in each lobe and are linked and associated with higher and more complex mental functioning (reasoning). Also involved in the processing of motor or sensory information.

Some functions linked to the association areas:

Frontal Lobes
· Attention
· Planning
· Abstract thinking
· Aspects of memory, personality, language
· Impulse control
· Decision making
· Emotions
Temporal Lobes
· Aspects of language and memory
· Recognizing faces
· Music
· God spot
Parietal Lobes
· Nonverbal thinking
· Sense of space
Occipital Lobes
· Processing of complex visual information 
C.2.3 Brain Reorganization

Brain Plasticity  Brain changes with experience. Everything we do/not do will affect it. Refers to the brain’s ability to modify itself after damage. 

Functional Plasticity: The brain can shift functions from damaged areas to healthy ones. An area of the brain can increase or decrease activity based on experience 

Structural Plasticity: An area of brain can increase or decrease in size based on experience

Neurogenesis: Brain’s ability to produce new neurons even in old age

D. Our Divided Brains

Functional asymmetry: while two hemispheres have similar functions/abilities, they also seem to excel in different functions – i.e. left hemispheres connected to language
We know this because of clinical observation, neuroimaging techniques, split-brain patients

Split Brain Patients
· Patients who had their corpus callosum removed 
* Keep in mind that there is a right visual field and left visual field 
Info  RVF  Left hemisphere
Info  LVF  Right hemisphere

Normal Brain  When you send info to one hemisphere, the other hemisphere will know about it. They communicate
Split Brain  When you send info to one hemisphere, the other hemisphere will not know about it. No communication

 	D.4. Spinal Cord
	Highway of info  all info brain sends to body goes through spinal cord and vice versa 

In spinal cord there are pattern generators (clusters of neurons involved with rhythmic movements). Brain activates and deactivates these pattern generators. 

Spinal reflexes:	Most movements are controlled by brain, but not reflexes. Essential for survival

V. Peripheral Nervous System 
Connects body to CNS

· Main function: Carry info between body and CNS
Consists of all neurons and nerves in body that are outside CNS

2 main components
	PNS


	Somatic	Autonomic



Somatic
2 main functions – sensory/motor

Sensory: senses collect information and transmits it to CNS via sensory neurons
Motor: CNS sends orders to skeletal muscles via motor neurons

Autonomic 
Controls organs, glands, and visceral muscle (stomach, heart, eyes)

Consists of two divisions:

Sympathetic
Energizes body, arouses body
Helps to deal with a threat (real or imagined) with “fight or flight” response

Parasympathetic
Calms down body, relaxes
Helps body repair itself

The Endocrine System

What? Major communication network – consists of glands all over body that release hormones into bloodstream


Hormones: Chemical messengers from endocrine system to body and brain
3 major types:

Homeostasis: maintaining internal balance of body within a healthy rage
Reproductive: testosterone, estrogen
Stress: Cortisol, epinephrine


Hormones and glands

Adrenal glands
Found on top of kidneys
Release epinephrine and norepinephrine
Increase heart rate, blood pressure, blood sugar, provides a surge of energy
“Fight or flight” response

Pituitary gland
Pea-sized structure controlled by hypothalamus
Releases oxytocin (birthing, milk flow, orgasm)

Thyroid gland: metabolism
Pancreas: regulates blood sugar
Parathyroid: regulates calcium in blood

Nervous System & Endocrine System

Distinct systems that influence and affect each other
Endocrine affects body/brain with its hormones, but brain controls endocrine system

Chapter 6: Sensation and Perception
[bookmark: _GoBack]
I. Basics of Sensation
A. Musts of Sensation
In order to sense, three things must occur
1. Detection  must be able to detect physical energy in environment
2. Transduction  Physical E must be transduced. Physical energy must be translated into message the brain can understand (electrochemical message – neurotransmitters, action potential)
3. Transmission   Translated message must be sent to brain 

Sensory receptors: highly specialized receptors that do not deal with neurotransmitters. They detect physical E, transduce it, transmit it

Bottom-Up Processing: starts with most basic elements and build up “start from scratch” (from sensory receptors to higher levels of processing)

B. Measuring the Senses
1. Psychophysics
Scientific study about how the physical characteristics of the world translate into psychological experience
2. Absolute Threshold
Even when capable of detecting a physical energy, it has to be strong enough to detect. Minimum stimulation necessary to detect a particular light, sound, pressure, taste, odor. 
Minimum amount of stimulation that must be there in order to be detected 50% of the time
3. Difference Threshold (JND)
It is not enough to detect energy, it is also essential for well-being to detect changes in physical energy  minimum difference a person can detect between two stimuli half of the time (50% of the time)
Weber’s law: States that for an average person to perceive a difference, two stimuli must differ by a constant minimum percentage (not constant amount). The exact proportion varies, depending on the stimulus. 

4. Signal Transduction Theory 
Our ability to detect physical E does not depend ONLY on strength of stimulation, multiple factors influence it (i.e. emotions, state of health, experiences)
5. Subliminal Persuasion
Only has a subtle sublime effect according to researchers. Refers to the two following claims: We can unconsciously sense subliminal stimuli + these stimuli have extraordinary suggestive powers

C. Sensory Adaptation

Repeated exposure to a stimulus that is not changing leads to sensory adaptation  sensory receptors will become less susceptible to stimulus, respond less, stop responding

Value  2 benefits
1. We are bombarded with stimuli, must be able to tune it out or hyperstimulation will occur and we will crash
2. Our attentional resources are limited and if a stimulus is not changing, we tune it out to be able to focus on something else  

BUT
· Sensory adaptation does not occur when pain is severe – body does not adapt to this
· Eyes do not sensory adapt – objects would become invisible

II. Basics of Perception
A. Introduction
Perception occurs when your brain analyzes sensory information, organizes it, and interprets it into something meaningful

Top-Down Processing: We use our knowledge, experience, beliefs, expectations to interpret the information – “not from scratch”


The ???

Is it possible to have sensation but no perception? – YES
i.e. Prosopagnosia – eyes function well, but they have face blindness – they do not recognize

Is it possible to have perception but no sensation? – YES
i.e. hallucinations 

B. Influences on Perception
1. Perceptual Set
A pre-disposition to interpret life and events in a certain way  it is shaped by culture, experiences, etc. 
Top-down process
i.e. Preferring fries in a McDonald’s bag more than fries in a plain white bag 

2. Context effects
Context we are in will influence/affect how we perceive something 

3. Motivation and Emotion (States of Being)
Moods, emotions, health, motivations, etc. will influence and affect how we perceive something
i.e. walking destinations look farther away to those who have been fatigues by prior exercise

III. Vision 
(A. To D.)

A. The Stimulus 
There must be light “no light, no sight”
Electromagnetic radiation travels in form of a wave 
Humans only see a tiny portion of spectrum  Visible light 

400- violet 
500- bluish-green
600- yellow-orange
700- reds

	2 physical characteristics:

Wavelength: distance between two peaks 
 physical characteristic that translates into psychological experience of hue/color 
Long WL = red
Medium WL = green
Short WL = Blue 

Amplitude: height of the wave
Translates into psychological experience of brightness

B. The Eye
B.1. Focusing the Light
Light must enter eye and travel through a variety of structures
Goal  focus light on retina 

[image: ]

	Retina: Multilayered tissue on eyeball’s sensitive inner surface
	B.2. Retina Structure (from back of retina/innermost layer)	
	- Rods and cones
	- Connected to bipolar cells
	- Connected to ganglion cells
	- Axons of ganglion cells cluster to form optic nerve
	- Optic nerve exits eye and transmits to brain (thalamus, visual cortex)
	
	Blind Spot: Where optic nerve exits, and no nerve cells can detect light
Fovea: Retina’s area of central control, center of eyes, responsible to ability to see fine details. Cluster of cones form the fovea. 

B.3. Rods and Cones 
Known as photoreceptors that detect, transduce and transmit information 
Differ in many ways:
· Shape
· Numbers (more rods and cones) 
· Function
Rods: super sensitive to light + allow to see in black, white, gray
We use when dim or dark
Cones: see color, use during day, responsible for seeing fine details  
· Location: Cones in fovea and periphery, no rods in fovea-only in periphery 

Connections to bipolar cells: cones have 1:1 connection - several rods to one bipolar cell

C. Visual Information Processing
In order of increasing complexity:
1. Retina
2. Visual Cortex (we have feature detectors – highly specialized nerve cells- who respond to specific stimuli)
3. Parietal + Temporal Lobes (Where and what pathway, respectively)
4. Parallel Processing
Unconscious brain processes information in a parallel way (doing many things at once) 
To analyze a visual scene, brain divides it into subdimensions (motion, form, depth, color) and works on each aspect at the same time. 

Conscious brain – Serial processing (one thing at a time)

D. Color Vision (2 theories)

D.1. Young-Helmholtz Trichromatic Theory 

At the time, people knew that 3 primary light colors (green, red, blue) were needed to create any color in the human eye

Trichromatic theory proposed: must have 3 different types of cones (red cones, green cones, blue cones)
Each type of cone can respond to a variety of wavelengths, but each one is maximally responsive to one wavelength

D.2. Opponent-Process Theory 

Hering acknowledged value of trichromatic theory, but he believed that it did not explain everything 
Complimentary afterimages are not explained
Afterimage: Continuing to perceive an image even though stimulus is gone + stimulation had ended

Proposed 4 primary light colors - red, green, blue, yellow
3 antagonistic color systems
Green  Red
Blue  Yellow 
Black  White 
Use of R/G system as explanation of how they function

The neurons in the R/G system are maximally responsive to red and green light. However, they respond to red/green light in opposing and different ways

D.3. Bottom-Line

Modern research supports both theories – In retina, there are three different types of cones as the trichromatic theory stipulates + ganglion cells in retina function in opponent process way 

IV. Organization and Interpretation
(A. To F.)

Introduction
Gestalt Psychology 
School of Psychology that doesn’t exist anymore – Interested in understanding how brain interprets and organizes

Gestalt Principals
1. The brain organizes sensory information into a Gestalt ( a form, unified whole)
2.  The whole may exceed its parts

The perceiving brain does not passively organize information – dynamic process – constructs reality

A. Form Perception
A.1. Figure + Ground 
Figure is the object you are focusing on and ground is the background – brain organizes would in figure + ground, not characteristic of natural world, constantly reversing
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A.2. Grouping
Proximity: elements in visual scene close to each other will be perceived as a single unit
Similarity: elements similar to each other will be perceived as a whole
Continuity: elements that seem to flow in same direction or are continuous patterns will be perceived as a single unit
Connectness: Elements connected to each other will be perceived as a single unit
Closure: When elements are missing, brain uses knowledge to fill in the blanks



B. Depth Perception
Is it innate or is it an experience to perceive depth?
The visual cliff experience shows that it is partly innate, experience is essential

2 types of cues are used to determine depth 

B.1. Binocular Cues (requires both eyes to determine depth)

1. Convergence 
The degree to which your eyes are going to rotate inwards when focusing 
The more they rotate, the closer the object is

2. Retinal Disparity
There is a distance between eyes – each eye has slightly different image of some object
The higher the difference between the two objects, the closer the object will be perceived to be

		B.2. Monocular Cues (requires just one eyes to determine depth)

Relative size: Object known to be about same size - when one looks larger, it is perceived to be closer
Interposition: Object that appear clearer/crisper will appear closer than objects that are foggy/hazy
Texture Gradient: The more detailed the texture of an image is, the closer it appears
Relative height: Objects higher in field of vision will appear to be further away
Relative motion (Motion Parallax): Brain looks for two cues
1. How fast object is moving (fast and in opposite direction = closer)
2. In what direction?

Linear perspective (parallel lines that meet): Objects at the point of meeting will appear further away 
Light/shadow: Well-lit objects will appear closer

C. Motion Perception
Brain makes 2 assumptions

Objects we observe cast image on retina – if image on retina is getting bigger, object is moving closer + vice versa

Stroboscopic Movement – In movies, no movement  images appear 24/sec and brain creates a continuous movement

Phi Phenomenon  Stationary light that appears to move but are not – they are just being turned on/off rapidly and brain creates movement
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