
EDF 9850: Formative Assessment #4
A researcher interested in determining the effect of an intervention assigned to teachers on a student-level outcome, such that 500 students are nested within 20 total teachers (a cross-sectional, two-level design). They want to ensure that the intervention (denoted as "group" below, 0 = Control, 1 = Intervention) is equally effective for students of different abilities (as measured by a separate covariate called "ability" that was standardized to have a mean of 0) and so they fit this model:

MyModel = lmer(data=mydata, REML=FALSE, formula=outcome~1+ability+group+ability:group +(1|TeacherID))
Imagine you are Reviewer 2 for a manuscript reporting their study results. Describe the problems with this model with respect to each of the following three areas and how the researcher should fix them. Also provide the code for the revised model in your program of choice.
1. Estimation: ML instead of REML
2. Fixed effects: smushed main effect and smushed cross-level interaction
3. Random effects: missing random slope (must be specifically for WCability) variance (and covariance with intercept)



Minimum Corrected Model

WCability = ability – CMability
CMability100 = CMability – 100
MyModel = lmer(data=mydata, REML=TRUE, 
formula=outcome~1+ WCability + CMability100 + group + 
        WCability:group +(1+ WCability |TeacherID))
Level 1:   
Level 2:                    

Maximum Corrected Model

WCability = ability – CMability
CMability100 = CMability – 100
MyModel2 = lmer(data=mydata, REML=TRUE, 
formula=outcome~1+ WCability + CMability100 + group 
         + WCability:group + CMability100:group 
         + WCability:CMability100 + WCability:CMability100:group 
         + (1+ WCability |TeacherID))
Level 1:   
Level 2:                     

