Epi 228 Measurement Theory and Practice
Fall 2018

Analysis Workshop #3

I. Exercise Objectives

To provide an opportunity to practice Factor Analysis/ Principle Component Analysis. Stata tutorial for factor command used to conduct Factor Analysis/ Principle Component Analysis and factor postestimation commands to visualize the results are posted online.  

II. Exercise Questions
	
1. Use the data stored in “AW#3 FA dataset.xls” file. The data were collected by James Sidanius at the University of Texas. The data comes from a student course evaluation form. The file includes a lot of variables, including a survey of students' ratings of their lecturers (ITEM13 - ITEM24), some details about the experience and position held by the lecturer (YRSTEACH, DEGREE), the class size (NSTUD), students' academic performance (STUDRANK, GPA) and the students' views on a political attitudes survey (ITEM25 onward). For this analysis, we will be using student ratings of their lecturers (ITEM13 - ITEM24, see data dictionary below) from the course evaluation form. The goal of this analysis is to determine whether questions on the student evaluation form capture the information we want to capture about professor performance in class.

	ITEM13
	INSTRUC WELL PREPARED

	ITEM14
	INSTRUC SCHOLARLY GRASP

	ITEM15
	INSTRUCTOR CONFIDENCE

	ITEM16
	INSTRUCTOR FOCUS LECTURES

	ITEM17
	INSTRUCTOR USES CLEAR RELEVANT EXAMPLES

	ITEM18
	INSTRUCTOR SENSITIVE TO STUDENTS

	ITEM19
	INSTRUCTOR ALLOWS ME TO ASK QUESTIONS

	ITEM20
	INSTRUCTOR IS ACCESSIBLE TO STUDENTS OUTSIDE CLASS

	ITEM21
	INSTRUCTOR AWARE OF STUDENTS UNDERSTANDING

	ITEM22
	I AM SATISFIED WITH STUDENT PERFORMANCE EVALUATION

	ITEM23
	COMPARED TO OTHER INSTRUCTORS, THIS INSTRUCTOR IS

	ITEM24
	COMPARED TO OTHER COURSES THIS COURSE WAS



	label variable ITEM13 "INSTRUC WELL PREPARED"

	label variable ITEM14 "INSTRUC SCHOLARLY GRASP"

	label variable ITEM15 "INSTRUCTOR CONFIDENCE"

	label variable ITEM16 "INSTRUCTOR FOCUS LECTURES"

	label variable ITEM17 "INSTRUCTOR USES CLEAR RELEVANT EXAMPLES"

	label variable ITEM18 "INSTRUCTOR SENSITIVE TO STUDENTS"

	label variable ITEM19 "INSTRUCTOR ALLOWS ME TO ASK QUESTIONS"

	label variable ITEM20 "INSTRUCTOR IS ACCESSIBLE TO STUDENTS OUTSIDE CLASS"

	label variable ITEM21 "INSTRUCTOR AWARE OF STUDENTS UNDERSTANDING"

	label variable ITEM22 "I AM SATISFIED WITH STUDENT PERFORMANCE EVALUATION"

	label variable ITEM23 "COMPARED TO OTHER INSTRUCTORS, THIS INSTRUCTOR IS"

	label variable ITEM24 "COMPARED TO OTHER COURSES THIS COURSE WAS"



2. Summarize the data for these selected variables.
search Univar

univar ITEM13-ITEM21, vlabel
tabulate ITEM24

3. Before we go any further, we need to check if we could we perform factor analysis using these data and decide which type of estimation to use.
factor ITEM13-ITEM24, ml
4. Conduct factor analysis of variables items 13-24 and use the principle-component factor method.
factor ITEM13-ITEM24, pcf
5. Conduct factor analysis of variables ITEM13-ITEM21 and ITEM23 – these items assess instructor-specific performance in the data set. Use the principle factor method and specify a two-factor retention. Examine the uniqueness of the variables. Are there any variables that are not explained by the 2 factors?
factor ITEM13-ITEM21 ITEM23, pf factor(2)
 
6. What is a rotation and which rotation is more appropriate for the current data? 
corr ITEM13-ITEM24
rotate, promax

7. List the items loading highly onto the first factor and name it.
8. List the items loading highly onto the second factor and name it.
9. Factor command chose 2 factors for us. How could we confirm that there is truly only two factors for these 12 items?
quietly factor ITEM13-ITEM24, ml
estat factors
quietly factor ITEM13-ITEM24, pcf
screeplot, mean

10. There were some indications that there might have been 3 factors in these data. We could investigate this farther by comparing models with extracted 2 or 3 factors.
factor ITEM13-ITEM24, ml factors(2)
factor ITEM13-ITEM24, ml factors(3) 

11. Post FA, we could further evaluate the data to determine associations in the data.
Create a dichotomous gradeA variable with all values missing. Set the value of gradeA to 1 for subjects who have an expected grade of A (GRADE = 5). Set the value of gradeA to 0 for subjects who have an expected grade of B or lower (GRADE = 1-4).
gen gradeA = .
replace gradeA = 1 if GRADE == 5
replace gradeA = 0 if GRADE >=1 & GRADE <=4
tab gradeA
xi: logit gradeA STUDSEX i.STUDRANK factor1 factor2
xi: logit gradeA STUDSEX i.STUDRANK factor1 factor2, or
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