Chapter 1: Thinking Critically With Psychological Science

Introduction:
· What is psychology?
· It’s a science
· Scientific study of mental, emotional and behavioral processes. 

I. Need for psychological science
II. Limits of common sense (Hindsight Bias) I knew it all along phenomenon
III. Overconfidence
IV. Illusory correlation
V. Perceiving order in Random events


A. I. Need for psychological Science:
· Why do we need psychological science
· Limits of intuition; do not assume or guess, can be misleading
· Cannot rely on our intuitions because its not proven and cannot rely on it
· First principle said “must not fool yourself, and you are the easiest to fool”
· E.g. rome is south of new york, Atlanta is east of Detroit, that’s what my gut tells me, but I am wrong and wrong because they are in different directions

A. II. Limits of common sense: Hindsight Bias – I knew it all along phenomenon
· Tendency to believe, after learning an outcome, that one would have for seen it
· Cannot use it unless encountered in a similar event
· E.g. Virginia tech massacre of 32 people
· Seemed obvious that school officials should have locked down the school
· After first two people killed, with 20/20 hindsight, everything seems obvious

A. III. Overconfidence:
· Humans are much more confident than we are accurate
· E.g. “man can never reach the moon” they were over confident, and we reached the moon
· Hindsight bias leads to overconfidence which leads to overestimating our intuition
· Scientific inquiry allows us to sift from reality to illusion
· Over confidence and the average person must be accurate

A. IV. Illusory Correlation:
· When we believe there is a relationship between two things
· When there is no relationship with nothing
· Helps explain many superstitious beliefs
· Explains why people believe the things they do
· E.g. black cats=bad luck relationship made with nothing that exists
· Cognitive Effects – effects attention and memory

A. V. Perceiving Order in Random Events:
· We are uncomfortable when uncertain
· E.g. 7-12-14-32-85
· E.g. 1-2-3-4-5-6
· Lets assume these are lottery numbers, the probability of winning lotto is the same
· We cannot rely intuition, common sense, over confidence, and illusory correlation
· E.g. coin toss : HTTHH   HHHHHH	TTTTTT
· People would choose the first set of results because they are use to looking for order in random data
· All three sets are likely to occur
· In random events sequences, patterns, and streaks occur more often than people think

B. I. The scientific Attitude:

Has a few characteristics.
· Curiosity
· Greatest discoveries in science starts off with curiosity
· Seek answers from curiosity, those that have a passion
· A passion to explore and understand without misleading or being misled

· Open Mindedness
· Must be open to other ideas; those that are fundamentally different
· Good quality thinkers look at all different point of views

· Skepticism
· Open but not gullible
· Look for evidence and reasoning (everything that is available)
· Look for hidden agendas, vices
· E.g. Who, What, Where, When, Why, How Much

· Awareness of…
· Must be mindful of our own agendas with the information we gather

· Humility – awareness of our own vulnerability to error and an openness o surprises and new perspectives
· You are not superior than others
· There are other minds that have greater minds
· Were bound to make mistakes and error; no ones perfect
· Keep go out of the way, must find truth to the best of ability



C. The Scientific Attitude:  

· The scientific attitude has a few characteristics
I. Curiosity 
II. Open-mindedness
III. Skepticism
IV. Awareness of..
V. Humility
VI. Cautioness

I. Curiosity:
· Greatest discoveries in science start from curiosity
· Seek answers from curiosity; those that have a passion
· Passion to explore and understand without being misleading or misled

II. Open-Mindedness:
· Must be open to other ideas; those that are fundamentally different
· Good quality thinkers look at all different point of views

III. Skepticism:
· Be open but not gullable
· Look for evidence and reasoning (everything is available) 
· Look for hidden agendas and vices
· This also helps sift reality from fantasy, sense from nonsense
· Always asking two questions
· What do u mean? How do you know?
· When Ideas compete, skeptical testing can reveal which ones best match facts

IV. Humility: 
· An awareness of our own vulnerability to error and an openness to surprises and new perspectives
· My opinion or your opinion doesn’t matter
· What matters is truths nature reveals in response to our questioning
· Your not superior than others
· Other great minds out there
· Were bound to make mistakes; no ones perfect
· Keep ego out of the way, most find the truth to the best of the ability

V. Cautioness:
· Our results are not divine
· Dealing with probability
· Dealing with supporting or not our hypothesis
· Does not involve what is right or wrong
The Scientific Method:
· Determining which field of study is scientific or not
· If they follow the scientific method, then it is scientific
· A scientific theory – explains through an integrated set of principles that organizes observations and predicts behaviors or events

What is the scientific method? 
· Starts off with observation, casual observations progress to systematic observation
· Could come from anywhere, TV, radio, magazine

Theory: explains through an integrated set of principles that organizes observations and predicts behaviors or events
· Purpose of theory is summarize, organize, integrate, observation that is found
· Theory is simply a way of explaining something, not a fact
· Theory offers useful summary

Hypothesis Testing: testable prediction, often implied by a theory 
· Attentive statement between 2 or more variables
· Based on research, hypothesis is either supported or not
· Specifies what results support the theory and what results would disconfirm it
· Gives direction to research
· We have to operationally define
· Researcher states precisely and in detail, how he is going to measure his concept
· Ex. Optimism – seeing the glass half-full it’s a definition, not an operational definition
· Ex. Optimism – obtaining a score of 50 and above, on the Haddad optimism scale
· Theory Hypothesis  research and observations  confirm, reject, revise  theory again, 
· This cycle repeats on and on

Operational Definition: statement of procedures used to define research variables. For example, human intelligence may be operationally defined as what an intelligence test measures
Replication: to test and re-test
· Gives us similar results, which gives us more confidence
· Different results gives us unsurity and start to question
· Either generate a new question or refine existing hypothesis and theory

Replication: repeating the essence of a research study, usually with different participants in different situations, to see weather the basic finding extends to other participants and circumstances 


Types of Research Studies:
· Descriptive research
· Case study
· Survey
· Naturalistic Observation
· Correlational research
· Statistical Reasoning


Case study: form of descriptive research
· Scientifically investigate one person, or small group in depth, hopes of revealing things true of us all
· In depth, intensive investigation
· Must go after any piece of information 
· e.g. (interview, background, family, past experiences)
· Suggests direction and show us what can happen

Advantages of case study
· Good starting point
· Have records of extremely rare cases/diseases
· Could give you glimpses into human behavior

Disadvantages:
· May mislead us if the individual being studied is atypical
· Sample size too small
· Due to small size of sample, cant make general conclusions
· Researcher biased; danger of interpreting data through filters of our own data
· Unrepresentative info can lead to mistake judgments and false conclusions

Survey: asks a person to report their behavior or opinions
· Can be descriptive or part of correlational research
· Survey, researcher asks large sample subject of questions
· Attitudes, beliefs, behavior
· In order for survey to be considered scientific, survey must be “representative”
· The way you word the question will depend on how they answer it
· Critical thinkers will reflect on how the phrasing of a question might affect peoples expressed opinions

Entire u Ottawa population     1500 people randomly chosen from u Ottawa – sample

(65% of Ottawa u is girls) population so therefore 65% of sample should be girls too
As long as they closely match, exact numbers are not necessary

How do we get representative samples?
· Through random sampling (equal chance of participation)
· Chance and only chance will determine who will participate in survey
· Chance determining factor
· e.g. draw, coin toss, picking cards, sticks
· Volunteering and choosing isn’t considered random sampling
· The best basis for generalizing is from a representative sample of cases
· You would not send each student a questionnaire
· Might randomly pick names out of a hat, that’s random sampling
· Cannot compensate for an unrepresentative sample by simply adding more people

Advantages:
· Extremely large # of people
· Easily to administer
· Reach people that you usually don’t (home bound, sick, illiterate) 
· Sometimes only way to find research is through survey

Disadvantages 
· Sometimes people will give false information for various reasons
· They misjudge themselves
· Ex. One person says there not racist but over a time you can see they are
· Wording of question or statement can impact results
· Person who is asking question may also make a difference (male, female, sexy female)

Application to real life:
· We generalize from unrepre, samples/vivid cases
· False consensus effect 

Virgin rep is nice; doesn’t mean all are nice
We tend to overestimate our preferences
This gets us in trouble
You think everyone likes the same thing as you
Ex. If you love poutine, the other person may not





Naturalistic Observation: descriptive method
· Does not describe behavior, describes it
· When researcher leaves office and goes into real world/environment to conduct research without interference
· Bullying behavior – (go to playground)
· Drunk behavior – (bar)
· Gives us the real image by going out in the natural habitat
· Observations made in natural habitat helped to show that societies and behavior of animals are far more complex than previously supposed
· Illuminates human behavior
· Can provide data for correlational research

Advantages
· Stay away from artificial lie
· Behavior is genuine
· May discover new Intel that others haven’t noted about

Disadvantage 
· Though might not be actively interfering, through your presence, you may interfere
· If goofing off with your friends, someone else watching you goof off, you stop
· In order to prevent that, you must blend in
· Researcher biased – may interperate what you perceive 


Correlational Research: 
· Helps us figure how closely two things vary together, and how well one predicts the other
· Statistical index of the relationship between two things (from -1 to +1)

Purpose
· Scientific investigation to see if there is a systematic relationship between 2 or more relationship
· Do not look for WHY

3 Major Questions
· Do they covary? (Relationship between)
· In what direction? (Positive or negative)
· To what extent

Do they covary?
· If one variable changes, does the other variable change 
· e.g. class attendance vs GPA

In What direction?
· There are two types of correlation
· Positive/negative correlation

Positive Correlation 
· They change in the same direction
· If one goes up. The other should go up as well
· Class attendance rises, GPA goes up
· Drugs go down, birth defects go down

Negative Correlation
· As depression goes up, happiness goes down
· Drugs go up, gpa does down
· Tooth brushing goes up, chances of decay go down
· Variables correlate negatively

Level of Extent:

-1		0		1
- If value is 1 – perfect relationship
- Closer to 0 – weaker relationship
- Close to 1 – stronger relationship

Advantages:
· Excellent first step
· Great when no other option
· Describes and predicts behavior

Disadvantages:
· We absolutely cannot infer causality 
· For example, person can take drugs and get high marks
· Ice cream causes drowning? No it doesn’t
· No matter how strong the relationship, doesn’t prove anything

Experimental Research:  manipulates a factor to determine effect
· Enables researcher to focus on the possible effects of one or more factors by:
· Manipulating the factors of interest
· Holding contact (controlling) other factors
· Allows you to talk about cause and effect
· Introduction
· Cause & effect relationship
· Independent variable – causes change or influences another variable
· Researcher manipulates independent variable
· Randomly assigning is important

Dependent variable – variable being influenced by Independent variable
· Variable is measured by researcher
· ex. Lipitor lowers cholesterol 
· IV: Lipitor
· DV: cholesterol 
· Green tea boosts immune system
· DV: immune system
· IV: green tea

There are two main reasons for experimental research
· Cause and effect manipulates DV
· Controls the IV


Manipulate the Independent Variables
· Researcher must create 2 levels of independent variable
· ex. People who are depress
· Same level of depression
· Divide the people into two groups
· Group 1 – experimental group - exercise
· Group 2 – controlled group – no exercise
· Compare the two groups

Control all other Independent variable:
· Control known IV
· Must investigate if there are other variables that can change dependent variable
· ex. Sex, therapy, outdoor activities, medication
· Must control variables so other factors do no interfere in your results

Control Unknown independent variables
· Other variables that can affect depression
· Must control a unknown variable
· Random assignment controls unknown variable
· Chance determines which subject is in controlled and which subject is experimental
· Draw, toss coin, sticks
· Everyone in research must have equal chance being controlled or experimental
· Subjects must be similar in ways

Purpose of controlling known variables:
· Cannot conclude with confident that our results are due to manipulation IV

Placebo Effect: 
· Can be a substance that doesn’t do anything
· Placebo effect – people who believe a drug will make someone feel better
· Scientifically documented; if you believe that a drug will make you feel better; you will feel better
· Well documented in reducing pain, depression, and anxiety

Blind and double blind procedures: 
· Keep the subject blind to most important aspect of the study
· Why?
· If they know, it might influence their behavior, have own theory

Double Blind Procedures:
· To control research and subject bias
· Researcher might be biased if he knows who has the drug or not
· Is a way to create an experimental group in which people receive the treatment, and a contrasting control group that doesn’t receive the treatment


III.Statistical Reasoning 

Introduction: statistics in an important tool (mathematical technique researchers use to describe, summarize, interperate their data) in any sciences

Descriptive Statistics
A.
A1
A2
A3
A4


A1. Purpose
· Allows researcher to organize, summarize and describe it in an understandable way




A2. Examples
· Correlation relation
· Height VS   IQ
·  5’2	         110
· 6’0	         113
· 500 students = 1000
· r=25(fictional)

· Frequency Distribution
· Tells you how many times a particular score has occurred in a distribution of scores
· e.g. bar graph, histogram, scatter plot. (SEE FIGURE 1.8  UNDERSTAND IT)
· 100  -  1
· 97  -  9
· 89 -  14

· percentages is another example of statistic 

A.3 Measures of Central Tendency
· Definition: help identify typical score in a distribution of scores
· The mean: average of all scores, an index of how an average student did
· All grades added up divide it by number of grades
· CAUTION: mean can be influenced by extreme low scores
· Extremely high score can raise scores dramatically
· Must delete extremely high scores

Central Tendency
· Median: ordered distribution (least to greatest/greatest to least)
· Middle number of ordered distribution 
· In even number, you must add the two middle numbers and divide it by two
· In odd number it’s the middle number 

Mode – the number that appears frequently
· CAUTION: the most frequently score isn’t the most typical score

A4. Measures of Variability
· Purpose: to find typical difference between the scores

1. The Range – measure of takes in consideration that the highest score and the lower score
· Subtract from each other and that’s the range
· Highest # - lowest # 

The Standard Deviation: 
· Takes in consideration of every score in distribution and gives you average difference between the individual score and mean
· The smaller the score, more it clusters around the mean
· The larger the score, larger the difference than mean, larger difference from individual score

Inferential Statistics:
· Purpose: able to determine if results support theory & hypothesis 
· Want to be able to draw conclusion
· To see if its statistically significant (are they real)
· Do they make sense (reliable)
· Results can be a chance (fluke) – different from statistical significance 

How do we know if it’s statistically significant?

Women			Men
IQ: 120 (fictional)		IQ: 105
Is this significant or by chance?

When results are considered statistically significant?
· When sample averages are reliable measures of their respective populations, and when difference between them is relatively large
· This means observed difference is probably not due to chance variation between the samples
· The sample is considered statistically significant 
· When probability due to chance is very slim
· P. Value – probability results are due to chance (computer given) 
· Ranges from 0-1
· P= 0 probability of scores are due to chance
· P= .6
· By convention if probability is 5% or less, we consider results statistically significant
· REMEMBER: statistical significance indicates the likelihood that a result will happy by chance. But this does not say anything about the important of the result


Frequently Asked Questions about Psychology:
· Can laboratory experiments illuminate everyday life?
· The experimenter intends the laboratory environment to be a simplified reality, one that simulates and controls important features of everyday life
· Purpose is to test theoretical principles 
· It is the resulting principles, not the specific findings, that help explain everyday behaviors
· Point to remember: concerns lie less with particular behaviors than with general principles that help explain many behaviors 

· Does behavior depend on ones culture and gender?
· Culture: shared ideas and behaviors that one generation passes on to the next matters
· Culture shapes our behavior 
· Influences standards of promptness and frankness
· Studying people of all races and cultures helps us discern our similarities and differences
· Gender plays a role too
· Specific attitudes and behaviors vary by gender or across cultures, as they often do, underlying process are much the same

· Why do psychologists study animals, and is it ethical to experiment on animals?
· Humans are animals, by studying an animal, and experiments done on animals, it has led to treatments fro human diseases – insulin for diabetes, vaccines to prevent polio and rabies, transplants to replace defective organs

Is it ethical to experiment on people? 
[bookmark: _GoBack]Is psychology free of value judgments?
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