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First, let’s make some data!

bit.ly/390scales



Announcements

� DataFest 2019 Info session on Wednesday 7-8p in SR 301

� Brittney Bailey lunchtime talk on Thursday 12:10-1:10p in McConnell B15 



Agenda for today

� Scales of measurement

� Reliability and validity

� Download the data!



What is measurement?

One unit is “one feels”!



Types of Measurement

1. Behavioral Measures
� Objective/Physiological measures (e.g., Bodily activity; nervous system)

� Directly observing of participants’ behavior (think creepy two-may mirror)

2. Self-report
� Participants provide information about themselves



Basic Levels of Measurement

� nominal: categorical variable whose levels have no ordering.

�gender, race, etc.

� ordinal: categorical variable whose levels have an order.

�education level

� interval: numerical variable where we assume the distance between points is 
equal. No true zero.
�scores on a “self-esteem” scale, measured from 1 to 7 

� ratio: numerical variable that has a true zero point. 
�students’ times to complete cognitive task



Reliability and validity

Measure Quality



Making Useful Measurements

� Measurement reliability—the consistency of a measurement
� Reliable measures provide consistent measurement from occasion to occasion, or item to item 

� Luckily, we have a statistic to measure sample reliability!

� Measurement validity—how close a measurement is to what it is really trying to measure
� Also called construct validity

� Assessed by using your head, peer review, expert judgement

� And also with statistics…



Assessing Measurement Reliability

� Test-Retest reliability (across time)

� Inter-rater reliability (across raters)

� Internal consistency/reliability (across items)

� Split-half reliability (across-halves)



Internal Consistency/Reliability

� Relevant for psychological measures that consist of more than 1 item (e.g., average 
scores on scale items, or when several behavioral observations are used to obtain a single 
score)

� Internal consistency refers to inter-item reliability, and assesses the degree of consistency 
among items

� Cronbach’s Alpha: 

� conceptually, it is the average consistency across all items with all other items

! = #$&̅$'
1 + (#$ − 1)&̅$'

where #$ is the number of items and &̅$' is the average inter-item correlation. 



High Reliability

Participant Q1 Q2 Q3 Q4 Q5

Rachel
1 1 1 1 1

Emma
5 7 6 6 7

James
2 3 2 1 2

Avery
4 4 4 4 4

Charles
2 1 1 1 1

George
1 2 1 2 2

Seana
7 7 7 7 7



Low Reliability

Participant Q1 Q2 Q3 Q4 Q5

Betsy
1 7 1 6 1

Seamus
5 1 7 4 1

Eli
1 7 1 7 1

Paul
1 6 2 7 4

Obama
1 7 4 1 7

Mitt
1 7 2 5 1

Hilary
1 7 2 3 6



Validity of a Measurement

� A good measure must not only be reliable, but also valid

� Construct validity – the extent to which a measure actually measures what it is intended to 
measure

� A measure cannot be valid unless it is reliable, but a reliable measure may not be valid



Reliability vs. Validity

Reliable, but not valid Neither reliable nor valid Reliable and valid
Ø No validity without 

reliability



Measurement (Construct) Validity

� Types of measurement validity:

� Face Validity (cannot be statistically tested)

� Convergent and Discriminant Validity

� Predictive Validity

� Like reliability, validity is not absolute



What is this scale trying to measure?



Rosenberg Self-Esteem Scale (1965)



What is this scale trying to measure?



Procrastination Scale (Lay, 1986)



What is this scale trying to measure?



Benevolent Sexism (Glick & Fiske, 1996)



Face Validity

� Face validity refers to the extent to which a measure ‘appears’ to measure what it is 
supposed to measure

� Not statistical—involves the judgment of the researcher (and the participants)



Convergent and Discriminant Validity

� To have construct validity, a measure should both:

� Correlate with other measures that it should be related to (convergent 
validity)

� Body dissatisfaction should be positively related to body shame

� Body dissatisfaction should be negatively related to body esteem

� And, not correlate with measures that it should not correlate with 
(discriminant validity)

� Body dissatisfaction should not be related (or should have a weak 
relationship) to job dissatisfaction



Predictive Validity

� Refers to the extent to which a measure correlates with or predicts
outcomes that it should predict

�A valid measure of marital conflict should correlate with 
behavioral observations (e.g., number of fights)

�The Scholastic Aptitude Test (SAT) is valid to the extent that it 
distinguishes between students that do well in college versus 
those that do not


