
Title: Multilevel Measurement Models 

Instructors: Jonathan Templin and Lesa Hoffman 

Abstract: 

This workshop will focus on the use of latent variable measurement models in multilevel 
sampling designs (e.g., persons within clusters, occasions within persons, stimuli crossed 
with persons). Course time will be allocated to traditional lectures, guided practice 
building models, and opportunities for individual data analysis (or further independent 
practice through instructor-provided data analysis activities). Day 1 will focus on latent 
variable measurement models for normal, binary, and ordinal responses (all in slope–
intercept form) and introduce Stan for MCMC estimation. Day 2 will present concepts of 
multilevel models using observed outcomes and transition into three-level models for 
item responses nested in persons nested in clusters. Day 3 will extend multilevel models 
to include latent variable measurement models with level-specific discrimination 
parameters. Finally, Day 4 will make connections to models in which item parameters are 
treated as random effects instead of fixed effects (i.e., for predicting sources of item 
difficulty and discrimination, as in explanatory item response models). All instructional 
sessions will be recorded for future participant use. 

 

Prerequisites:  

Prerequisite knowledge includes: (1) familiarity with R software for data analysis, (2) some 
familiarity with Markov Chain Monte Carlo (MCMC) estimation (i.e., have estimated 
models with MCMC before), (3) some prior knowledge of latent variable measurement 
models (i.e., confirmatory factor analysis for continuous responses; item response theory 
for binary and ordinal responses), and (4) some prior knowledge of multilevel models (i.e., 
hierarchical linear models, mixed-effects models). The course will use Stan software as 
run through R (using CMDStanR), but no prior experience with Stan is assumed. 
Participants who wish to use their own devices during the workshop should install Stan 
ahead of time. No readings will be required ahead of time. 

 

Assignment: Active participation 

Credits: 3 workshop days 


