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Housekeeping

• Nita Rudra is speaking at 12:30 tomorrow SOS B40
• Applied quantitative research, very accessible

• Homework back at the end of class
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Revisiting Measurement Validity

• Measurement validity:
• Face validity, content validity, and two types of criterion validity: predictive 

validity and concurrent validity

• These are different than external validity and causal validity, which are about 
the study overall (and the inferences we can make from it).
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Checking Understanding

• I put together a measure of the work ethic of the students in my class.  Which 
of the following would be a good way to assess the predictive validity of my 
measure? If my measure is predictively valid, students that measure as having 
a good work ethic should be... 

• A. more likely to graduate on time from USC (as measured at time of expected 
graduation)

• B. more likely to be employed or in grad school 5 years after graduation (as 
measured by survey 5 years after graduation)

• C. more likely to have been diligent students in high school (as measured by 
their high school GPA).

• D. more likely to be involved in more extra-curricular activities (as measured by 
survey today)

• E. A&B
• F. All of the Above
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Working through more examples

• Research Question: Does tutoring improve SAT scores?
• Theory 1: 

• Let’s put together a cross-sectional research design to test this theory.
• What is a hypothesis we can test with cross-sectional, observational data?
• What would our sampling strategy be?
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Cross-sectional design

• What type of sample is this?
• 1000 students randomly selected from non-charter public schools in LA 

and 1000 students randomly selected from charter schools in LA.
• Why would we use this type of sample?

• Lets say we want to be able to make inferences about all students in the US, 
but we only have the resources to study students in 40 schools.  
• What kind of a sample should we use?
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How far does this get us?

• What do we do with our theory if we find a negative correlation between our 
two variables?  
• What about if we find a positive correlation?
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Student’s SAT scoresStudent’s reports of # 
of hours of SAT tutoring
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Other Alternative Theories

• Try telling me this story:
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?

Student’s reports of # 
of hours of SAT tutoring

Student’s SAT scores
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Other Alternative Theories

• Here is a list of possible extraneous variables:
• Student’s intelligence
• Student’s motivation
• Parents’ income
• Parents’ education
• Quality of the school
• Type of community

• Could a longitudinal design help us here? 
• What can a longitudinal design do that statistical controls in cross-

sectional design can’t do?
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A Longitudinal Design

• Let’s put together a longitudinal design

• IV = total hours of tutoring you have ever had
• DV = SAT score

• Step 1: Measure the IV, the DV, and the extraneous variables at time t.
• What does this mean in our example?

• Step 2: Measure the IV, the DV, and the extraneous variables at time t+1.
• What does this mean in our example?

Tuesday, March 5, 13



A Longitudinal Design (2)

• Looking at changes within students:

• For the IV: 
• Student A: Reports 10 hours of total tutoring received by time t, 20 hours received 

by time t+1
• 10 new hours of tutoring between tests.

• For the DV:
• Student A: Scores 1200 at time t, scores 1300 at time t+1: 100 point improvement

• What do we expect for the change in the extraneous measures?
• What do we do if they change value?

• What is the counterfactual for Student A?

Change in SAT score 
from t to t+1

New SAT tutoring 
between t and t+1
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From observational data to experimental data

• How could I test this theory experimentally?

• What are the problems with that?

• How generalizable are findings from this kind of experiment?
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A return to pros and cons

• Cross-sectional designs:
• You only need observational data
• You can do it all at one time
• But its hard to deal with extraneous variables

• Longitudinal designs:
• You only need observational data
• You can rule out many (but not all!) extraneous variables
• It takes multiple observations, sometimes a long time apart

• Randomized experiments:
• You can rule out all extraneous variables
• Can be logistically and ethically difficult
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