Chapter 2: Basic concepts
WHAT ARE DATA?
Collection of information, comprised of 2 parts

(1) Individuals (also called cases or observations)

(2) Variables

Individuals are ANY OBJECTS described by data

Do NOT have to be people

Variables are characteristics recorded on/from the individuals 

A variable is something that varies—has at least 2 values

Something that changes over time OR

Something that varies across individuals

Pick out the individuals and variables in these examples:

1. 100 business executives were asked their age

2. 8 farmers obtained the weight of 25 pigs

3.   4 technicians measured the sound quality of 10 stereos

Variables can be divided into:

1.  Categorical variables 
2.  Quantitative variables

Variables can also be divided into:

1.  Discrete:

(a) Indivisible units

(b) Restricted to whole numbers

(c) Can be counted
e.g. 
# of children in a family

# of houses in a neighborhood

2.  Continuous:

(a) Unlimited number of possible values

(b) Infinite number of values can fall b/n any 2 observed values

(c) No gaps between units

e.g.    time taken to solve a problem


   height or weight

Variables can be measured on four different types of scales:

1. Nominal: 
(a) Consists of a set of categories or labels
(b) The ‘score’ does NOT indicate an amount

(c) The ‘score’ is arbitrary 

(d) Example: Color of cars: 1=red, 2=blue, 3=green 

2. Ordinal: 
(a) Score indicates rank order along some continuum

(b) It is a relative score, not an absolute score 

Might have the highest score on the exam, but we still don’t know how well you did

(c) There is NOT an equal distance between scores 

Finish 1st,2nd, or 3rd in a race; could be a difference of 2 seconds b/n 1st & 2nd but a difference of 10 minutes b/n 2nd & 3rd

3.  Interval: 
(a) Score indicates an actual amount

 
(b) There is an equal distance between each unit

 
(c) Can include the number 0, but it is not a ‘true’ 0

 
(d) Zero on this scale does not mean an absence of

the
variable; thus cannot speak to ratios

 
(e) Example: temperature, in degrees Fahrenheit 







80( is not twice as hot at 40(
4.   Ratio: 

(a) Score indicates an actual amount

(b) There is an equal distance between each unit

(c) It includes a ‘true’ zero point; thus ratios are

 valid

(d) Example: # of friends you have 

Why do we care about level of measurement? 

· Different statistics used for different types of variables


· Distinction between categorical vs. quantitative matters a lot

· Distinction between interval vs. ratio will not matter much

· Some debate about whether psychological scales are interval or ordinal 

· Much debate in general about how important these distinctions are

· Many variables are not easy to classify

A vet examined 6 cats and recorded the following information for each.  What are the individuals & variables, which are discrete/continuous, and what is the scale of measurement for each?

ID

Gender

Weight (lbs)
Friendliness
Birth Order

1

2


8.3



0



4

2

1


7.5



5



2

3

1


8.2



4



1

4

2


7.1



7



6

5

2


10.4


2



3

6

1


9.6



2



5

1=Female

Friendliness was measured on a 0-7 scale,

2=Male
where zero means very unfriendly and 7 means very friendly



Research and Gathering Data

· Science attempts to “discover order in the universe”

· Science searches for relationships between & among variables

· Two general methods of research:

· Correlational (non-experimental)

· Experimental

· Begin with an hypothesis, a hunch/guess/belief about how  

      variables might be related or influence each other:

Meditation can reduce stress

1.
Correlational Research

Measure variables as they occur naturally

Questionnaires, interviews, observational or archival research



Test hypotheses about association between 2 or more variables

Theory may be causal, but conclusions cannot be
Example: 

· Survey 100 people

· Measure how often (if ever) they meditate

· Measure their level of life stress 

· Look at association between meditation and stress

Can we draw a causal inference?
2.
Experimental Research:

Manipulate one variable; examine its effect on an outcome variable

Independent Variable (   Dependent Variable

Goal is to draw causal inferences

Cause  (  Effect


The IV presumed to cause changes in DV

IV  (  DV

Example: 

· Recruit 100 people

· Randomly assign 50 to a meditation task & 50 to a neutral task 

· Measure stress after task

· Look at group differences in stress

Can we draw a causal inference?

Two key elements of an experiment:

· IV with at least two “levels”

treatment group = meditation

control group = no meditation

· Random assignment to groups/conditions


Assignment of participants to groups is based on a random

process

Important Statistical Notation

1.  Scores in a data set: Represented by letters, typically X and Y

2.  Number of scores:  
# of scores in a population 
( N








# of scores in a sample

( n

3.  Summation sign:  (

A capital Greek letter sigma


To sum up


(X where X = 1, 4, 7, 8


(X = 1 + 4 + 7 + 8 = 20
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