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A. Scientific Method
Why Study Statistics?

· Common sense is often mistaken

· Cognitive biases:

· Hindsight bias
· Overconfidence bias
· Confirmation bias

Science

· Common sense and past findings can serve as theory for new studies

· Working model designed to organize or predict behaviors and events

· A narrative (story) explaining why things are what they are

· Test theories using scientific method

Scientific Method

1. Theory

2. Hypotheses made

3. Design study

4. Run study

5. Analyze results

6. Draw conclusions

7. (Make new, better theories)
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B. Types of Studies
Correlational Studies
· Examines whether two variables are associated (related)

· Correlation coefficient ( r ): -1 to +1

· Sign indicates direction of relationship

· Magnitude indicates strength of relationship

· Examples: Surveys, ratings, etc
· Is depression correlated with anxiety?


[image: image3.emf]PSY 100… Correlation ≠ causation

PSY 211… Correlation = causation sometimes


Experimental Studies

· Rather than observing two variables, we manipulate one and observe the other

· Independent variable: experimentally manipulated

· Control condition vs. Experimental condition

· Participants randomly assigned to condition

· Dependent variables: outcome variable, depends on the independent variable

· Examples: drug trials, therapy interventions

[image: image4.emf]Does Prozac decrease depressive symptoms?
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Of course, experiments have flaws too…


C. Reporting Results
Statistics

· Definition: using numbers to summarize or interpret information

· Population: large group of interest

· “Adults”  “Americans”  “Depressed children” “Europeans over 65 at risk for heart disease”

· Studies are designed to answer questions about a population

· Problem: unless the population is very small, not all will be able to participate in the study


· Sample: small group similar to the population; participates in the study

· Stratified sample

· Random sample

· Convenience sample

· Use numbers to describe groups

· For populations, numbers called “parameters”

· For samples, called “statistics”

[image: image5.emf]PARAMETERS STATISTICS

= M

= SD


Sampling Error

· Samples usually don’t perfectly represent the population

· Sample statistics usually differ from the population parameters

· “chance”  “fluctuations”  “bad draw”

· Sometimes sampling error is big; sometimes small… it’s all probability
Reporting Results

· Descriptive statistics: used to describe the sample

· M, median, mode, SD, r 

· Early focus in this class

· Inferential statistics: used to draw conclusions about the population

· Significance tests, confidence intervals

· Late focus in this class
D. Frequency Distributions

[image: image6.emf]Frequency Distribution

• Definition: Table/graph showing number of 

participants in each category
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[image: image7.emf]If I gave a 5-point quiz to a class, the 

distribution of scores might look like this:
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[image: image9.emf]Find the percentage (%) of people who have 

each score.  % = 

p

* 100
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[image: image10.emf]If the scores are spread out, it is okay to 

group them into a range of scores
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F. Histograms
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Now turn that histogram (bar graph) 

into a polygon (shape, line graph)
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[image: image15.emf]You could graph relative frequencies (percentages) 

instead of frequencies
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[image: image16.emf]Relative Histogram of Quiz Scores
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[image: image17.emf]Distribution Shape

• Rather than graph an entire distribution, 

sometimes researchers just describe its 

shape and provide a few statistics
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Symmetrical distributions: 

look the same on both 

sides, mirror images



[image: image19.emf]x

f

x

f

*Skewed distribution: 

lopsided, have a tail 

off to one side

Tail indicates the 

direction of the skew 

(+ or -)
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[image: image21.emf]Percentile Rank

• Used to describe where a score falls in a 

given distribution
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[image: image23.emf]Finding Percentile Ranks
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