Assignments 1-3: Education 231E (Statistical Analysis with Latent Variables)

Spring 2001

Bengt Muthen, MH 2023
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Office hours: M,W 5-6 and by appointment

TA: Katherine Masyn 
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Office hours: W 1-3, Moore 2005B and by appointment

The assignments are designed to encourage early studies so that more of each lecture can be assimilated.  Because of this, assignment due dates need to be taken seriously.  Late assignments will get a grade reduction.

Assignment 1 (introductory latent variable modeling):
Due Monday April 9 in class.

Read and summarize in 2 pages two of the three papers distributed at the first meeting:  Muthen (1992), Fabrigar et al (1999), Chapter 1 of Muthen’s book draft.

Assignment 2 (confirmatory factor analysis):
Due Wednesday April 18 in class.

Read the applied parts (mainly section 4) of Joreskog (1969) and use Mplus or other latent variable software to do CFA analyses similar to those of Table 1 on pages 30 and 32, but using only 6 tests.  Consider models with two factors and report the chi-square fit, df, and values of free and fixed parameters for Lambda and Psi (as was done in Joreskog's Table 1).  Go through at least three of the models we mentioned: EFA within CFA (both orthogonal and oblique) and CFA models that you are interested in (such as a 2-factor, 3 indicators per factor, simple structure model with correlated factors).  Do not include all analysis output but summarize key points in a 1-2-page report.  Download the Holzinger-Swineford raw data from the web site:  www.statmodel.com.

Assignment 3 (factor analysis with covariates; MIMIC):

Due Wednesday May 2 in class.

Use one of your assignment 2 models for the Holzinger-Swineford data to study the effects of the covariates gender and grade on the factors and the tests.  Data can be downloaded from www.statmodel.com; see the continuous outcome example cont14.inp.  As seen there, the covariates are called female (scored 1 for female and 0 for male) and grade (scored 7 or 8).  Draw on the procedures for getting modification indices for direct effects used in my lecture 3.  Study model fit, covariate effects on factors, and covariate effects directly on the tests themselves.  Also consider standardized estimates and R squares.  Interpret the findings, including any direct effects in a 2-page summary.  Given that the sample size is on the small side, you may for the purpose of this assignment assume effects significantly different from zero when the absolute t values are greater than 1 rather than the usual 1.96 (so pretending our sample size is 4 times larger, halving the s.e.’s, and doubling the t values).  You may also want to compare your results with those in the Holzinger-Swineford monograph.

