
PSYCH 1101
Sept 5/2012
Chapter 1: Thinking Critically with Psychological Science
Psychology: the scientific study of mental, emotional and behavioural processes (thinking, feeling, behaving)
I. The Need for Psychological Science 
A1. Limits of Intuition
*Intuition can be misleading or cause error in our judgement
A2. The Limits of Common Sense
* Common sense does not generate new information or knowledge
* We must learn or experience in order to develop common sense; we cannot use it in new situations
 Hindsight Bias (the I-knew-it-all-along phenomenon)
Once we know all the information about something, we have the tendency to believe the conclusion was obvious before knowing all the facts. **Research often contradicts this.
Ex: Sept 11/01-Lack of evacuation for 2nd building after 1st building collapses
A3. Overconfidence
* We have a tendency to overestimate how accurate our knowledge is; we are must more confident than we are accurate
Ex: Tetlock
A4. Illusory Correlation
* Our tendency to perceive relationships between variables when none exist.
A5. Perceiving Order in Random Events 
* Uncertainty and randomness make humans uncomfortable; we look for patterns and explanations to make the world appear orderly.
Ex: Lottery numbers  
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B. The Scientific Attitude;
What Qualities Does a Critical Thinker Possess? 
1. Curiosity 
2. Open- mindedness (especially to ideas fundamentally different from theirs)
3. Skepticism (we do not accept everything at face value, balances out 2nd trait)
4. Awareness of their own biases (try their best not to let their beliefs affect how they interpret data)
5. Humility (must be humble and acknowledge that other minds may be equally as bright, accept that they may make errors and get their own egos out of the way)
6. Cautiousness (cautious of how they present their results; they are not the divine truth)
C. The Scientific Method
    What Makes a Field Scientific?
1. Observation- could be casual and then carried out, becoming systematic 
2. Theory-  summarizes, organizes and integrates the observations we collect 
 it is not fact, it is simply an attempt to explain something. It is a tentative statement about relationships between two variables 
3. Hypothesis Testing- an idea from the theory is taken out and tested
-- Operational definition: the researcher states clearly and precisely how they are going to measure their concept.
4. Replication- the theories are retested, if the series of tests yields similar results, it increases the researcher’s confidence in the conclusion, and vice versa. 
5. Regenerate or Refine- either generate new theories and hypothesis, or refine them
II. Type of Research Studies 
A- Descriptive Research
A1. Purpose 
* Systematic observations and descriptions don’t interfere with or manipulate variables. Things are simply observed the way they are. 
A2. Case Study 
* A case study is a scientific investigation of either one person, or a small group of people. It is in depth and intensive.
Advantages:
-It is a good first step with very complex phenomena or things we know nothing about 
-Provides new information about rare diseases
-Gives researchers glimpses into human behaviour that may not have been seen otherwise 
Disadvantages:
- A sample size is too small; generalizations cannot be made
- Researcher bias
A3. Survey
* Can be descriptive, can be part of correlational research 
* Researcher asks a large sample of people questions about thinking, beliefs, behaviours, etc.
 Representative Sample
*population vs. sample; a sample that will closely match the characteristics of the population
 Random Sampling
*No bias occurs
* Chance determines who will participate in the survey; every person in the population has an equal chance of being chosen to participate 
*Researchers may not pick participants, nor can participations volunteer… must be chosen at random
Advantages:
1. You can reach a large number of people
2. Easy to administer
3. You may research people that are usually difficult to get a hold of (housebound people by phone) or illiterate people (by asking them questions directly) 
4. Sometimes it’s the only way to find out certain information (you won’t know unless you ask)
Disadvantages:
1. People may lie or misjudge themselves (ex: racism)
2. The wording of the question may make a big difference in your results, along with the person asking the questions
 Application to Real Life 
**generalize from unrepresentative samples/ vivid cases (ex: “You should go to Paris in October, the weather was great when I went!”)
**false consensus effect- the tendency to overestimate the degree of which others share our views and preferences (ex: food, holidays) 
A4. Naturalistic Observation:
* When the researcher goes out into the natural world in order to do their research… they must do this without interfering with the environment they are studying (ex: malls, bar, jungle) 
Advantages:
1. You can see the behaviour unfold in real time, staying away from the artificiality of the lab
2. You may discover completely new patterns or information 
Disadvantages:
1. Although you may not actively interfere, your presence may alter the actions of others (you must blend into the environment)
2. Research bias
B. Correlational Research
B1. Purpose 
**the scientific investigation to see if there is a systematic relationship between two or more variables
In correlational research, we ask 3 major questions (see below):
B2. Do They Covary?
**is there a relationship between the variables? 
**If one variable changes does the other change as well? 
B3. In What Direction? 
**we have established that they covary 
 Positive Correlation: when both variables change in the same directions
Ex: Drug consumption           birth defects
 Negative Correlation: as one variable changes, the other changes as well, but in the opposite direction
Ex: Depression          Happiness

B4. To What Extent?

Correlation coefficient:r 

-1                         0                       +1

negative        no relationship         positive 
correlation     btwn variables         correlation

· The closer r is to 0, the weaker the relationship
· Stronger correlations are closer to 1. Look for the absolute value rather than the negative or positive.
B5. 

Advantages

· Excellent 1st step
· Great when no other option
· Describes and predicts
Disadvantages
· we cannot infer causality 
C. Experimental Research

· allows you to talk about cause & effect relationships
C1. Introduction

-Cause & effect relationship

· Independent variables (variable that is causing a change in another)
· The variable the researcher is going to manipulate: dependent variable (the variable affected by the I.V; the variable the researchers will measure)
· The researcher is going to control for all independent variables
C2. Manipulate the Independent Variable

· The researcher has to create at least two levels of the independent variable
(ex. exposure vs. non- exposure)

C3. Control All Other Independent Variable

C3.1 Control all known independent variables

C3.2 Control all unknown independent variables 

Random Assignment: chance will determine which subject will be in the control group and which will be in the experimental group

· Random assignment is done to control unknown variables that would influence the results
· Ensures our subjects are similar on almost everything except the independent variable 
· Purpose of control: if we do not control known or unknown I.V, we cannot conclude our experiment results with confidence 
C3.3 The Placebo Effect

· a substance that has no therapeutic effects (inert)
· people who believe a treatment will make them feel better may end up feeling better even though the treatment is a sham (scientifically documented)
C 3.4 Blind and Double- Blind Procedures

Blind: the subject is blind to the most important aspect of your study (if they know, it might influence the way they behave; makes sure your results are as real as possible)

Double Blind Procedure: researcher and subject are both blind; controls subject and researcher bias 

III. Statistical Reasoning 

Intro: Statistics are a vital tool

· mathematical techniques that researchers use to summarize, describe, and interpret their data 
Two types: 

1. Descriptive (A)
2. Inferential (B) 
A. Descriptive:
Purpose: allows researchers to organize, summarize and describe their data in an understandable way

· Frequency distribution: a table that says how many times a particular score has appeared in a distributional score (check figure 1.8)
B. Inferential Statistics
Purpose: allows researchers to interpret their data and know whether their results support their hypothesis

- helps interpret whether the results are statistically significant 

· when the probability the results are due to chance is small, it is statistically significant
· If the P is 5% or less, the results are statistically significant 
A3. Measures of Central Tendency 

· helps identify the typical score in a distribution of scores
1. The Mean
· the mathematical average of all the scores in a distribution of scores
· average of how the average student performed
· takes all of the scores, add them up, divide the sum by the number of scores you have 
· Can be easy to influence by extreme scores 
· Delete or report extreme scores 
2. The Median 
· The middle score in an ordered distribution of scores 
· If it is an even number of scores, add the two middle numbers up and divide by two
Advantage: not affected by the mean score

Disadvantage: ignores a block of info

3. The Mode
· The number in a distribution that occurs the most frequently 
*the most frequently occurring score is not always the most typical score ex: incomes

A4. Measures of Variability

· To tell the typical difference between scores
1. Range
· measure of variability that takes two scores in a distribution into consideration. Highest and lowest score subtracted from each other, may say the variability is huge, when in reality, it is minimal 
2. Standard Deviation
· takes every score into consideration
· gauges whether scores are packed together or dispersed, uses info from each score
· Allows everything to to summarized in one number
· Small the deviation, the more clustered they are
· The larger the deviation, the more spread out they are 
To calculate: find the mean, subtract it from every number to find the deviations, 




























