Chapter 1 – Thinking Critically with Psychological Science:

Hindsight Bias
· Hindsight bias = the tendency to believe, after learning an outcome, that one would have foreseen it. (Aka. I-knew-it-all-along phenomenon)
· Present “Out of sight, out of mind” and “Absence makes the heart grow fonder” to 2 separate groups of people
· Both will regard this as unsurprisingly true/common sense = problem
· Doesn’t mean common sense = wrong, but common sense describes what has happened, not what will happen
· Good idea are like good inventions; once created, they seem obvious

Overconfidence
· We tend to think we know more than we do = overconfidence
· * Hindsight and overconfidence lead us to overestimate our intuition

The Scientific Attitude
· [Curiosity to explore/understand w/out being mislead] underlay science
· W/ ++ ideas (i.e. ESP), the proof is in the pudding  does it work?
· Moses used this (^) approach (empirical approach) 
· “Put the prophet to the test. If the predicted event does not take place, then so much worse for the prophet”
· = let the facts speak for themselves
· To go from fantasy  reality, you must be: skeptical, not cynical; open, not gullible
· “To believe with certainty, we must begin by doubting.”
· What do you mean?
· How do you know?
· Also need humility (not opinions that matter but the truth)
· ∴ Science possible due to the following attitudes: curiosity, skepticism and humility 

Critical Thinking
· Critical thinking examine assumptions, discerns hidden values, evaluates evidence and assesses conclusions

The Scientific Method
· Theory = explanation using an integrated set of principles that organizes observations and predicts behaviors/events
· Hypothesis = testable prediction, often implied by a theory
· Give direction to research 
· What results would support/disconfirm the theory
· In testing our theory, we may see what we expect = bias subjective observations
· ^ The urge to see what we expect is an ever-present temptation in/out of lab
· Operational definitions = statement of the procedures/operations used to define research variables
· Ex. Generosity operationally defined as “money contributed”
· Replication = repeating the essence of a research study, usu w/ different participants/situations to see if basic finding extends to other participants/situations

· Test our hypotheses/refine our theories using:	
· Descriptive methods (describes behavior)(ex. case studies, surveys, naturalistic observations)
· Correlational methods (associates different factors)
· Experimental methods (manipulates factors to discover their effects)

Description
· Case Study
· Case study = observation technique where 1 person is studied in depth in hopes of revealing universal principles
· (Ex. Knowledge of brain  case studies of individuals who suffered brain injury)
· Often suggests directions for further study/what can happen
· May mislead us if individual studied = atypical 
· * To discern truths found in case studies, we need other research methods
· The Survey
· Survey = technique for ascertaining self-reported attitudes/behaviors of a particular group, usu by questioning a representative/random sample of group
· Answers often depend on the wording of the question/the respondents
· Wording effects
· Ex. People more approving of “aid of needy” than “welfare”
· Random Sampling
· Temptation to generalize from few vivid/unrepresentative cases 
· Ex. Opinion of Prof based on a) 2 unhappy students or b) statistical summary of student evaluations
· Population = all cases in a studied group, from which samples may be drawn
· Random sample = sample that fairly represents a pop. because each member has equal chance of inclusion
· Naturalistic Observation
· Naturalistic observation = observing/recording behavior in naturally occurring situations w/out trying to manipulate/control the situation
· * Case studies/surveys/naturalistic observation = description ≠ explanation
· Can provide data for correlational research…

Correlation
· Correlation = measure of extent to which 2 things vary together/how well either factor predict the other
· Correlation coefficient = statistical index of relationship between 2 things (from -1 to +1)
· Scatter plots = Cluster of dots, each representing the values of 2 variable. Slope = direction of the relationship between 2 variables ((+)/(-)ve). Scatter amount = correlation strength (--scatter = high correlation)
· Correlation and Causation
· Correlations help us predict
· If self-esteem and depression = correlated, does that mean one causes other?
· * Error = assuming association given as a correlation coefficient  causation
· Depression  --self-esteem, or --self-esteem  depression, or 3rd party factor (ex. heredity/brain chemistry causing both)
· Indicates possibly not proof of cause-effect relationship

· Illusory Correlations
· Illusory correlation = perception of a relationship where none exists
· Helps explain ++superstitious beliefs
· When we notice random coincidences, we may forget that they = random and think they = correlated
· Perceiving Order in Random Events
· We look for order even in random data
· Random sequences often don’t look random

Experimentation
· Experiment = research method where investigators manipulate 1+ factors/independent variables to observe effect on some behavior/mental process/dependent variable
· Random Assignment
· Random assignment = assigning participants to experimental/control groups by chance, minimizing pre-existing differences between those assigned to diff groups
· Experiments manipulates factors to determine their effects
· Double-blind procedure = procedure where both the participants/research staff are ignorant/blind about whether the participants have received the treatment or a placebo (Ex. drug-evaluation studies)
· Placebo effect = results caused by expectations alone; any behavioral effect via inert subst where the recipient assumes an active agent
· Experimental group = group exposed to the treatment/1 version of the independent variable
· Control group = group that isn’t exposed to the treatment; serves as a comparison for evaluating the effect of the treatment
· ∴ Any differences between people in experimental/control group  treatment
· Independent and Dependent Variables
· Independent variable = experimental factor that is manipulated; variable whose effect is being studied
· Dependent variable = outcome factor; variable that may change in response to manipulations of the independent variable

Describing Data
· Measures of Central Tendency
· Measure of central tendency = single score that represent a whole set of scores
· Mode (simplest) = most frequently occurring score(s) in a distribution
· Mean (most common) = average of a distribution, obtained by adding the score, then dividing by the # of scores
· Median = Middle score in a distribution; ½ the scores = above it, ½ = below it
· Mean = biased by a few extreme scores
· * Always note which measure of central tendency is reported. If mean, consider whether a few atypical scores could be distorting it
· Measures of Variation
· It helps knowing about variation in the data from 1 value of central tendency
· Range = difference between the highest and lowest cored in a distribution
· Crude variation estimate (ex. couple of extreme scores in an otherwise uniform group)
· Standard deviation = measure of how much scores vary around the mean
· Normal curve = symmetrical, bell-shaped curve describing the distribution of ++types of data; most scores fall near the mean and few near the extremes

Making inferences
· When is an Observed Difference Reliable?
· Representative sample are better than biased samples
· Research never samples whole pop, keep in mind what pop is sampled
· Less-variable observations are more reliable than those that are more variable
· Average is more reliable when it comes from scores w/ low variability
· More cases are better than fewer
· Generalizations based on a few unrepresentative cases = unreliable
· When Is a Difference Significant?
· [bookmark: _GoBack]Statistical significance = statistical statement of how likely it is that an obtained result occurred by chance
· When sample averages = reliable
· When difference between them = relatively large
· Indicates likelihood that a result will happen by chance, but doesn’t say anything about its importance




