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Workshop Objectives

¢ƘǊƻǳƎƘ ǘƘƛǎ ǿƻǊƪǎƘƻǇ ȅƻǳ ǿƛƭƭΧ
ïUnderstand:
ÅThe conceptual meaning of multi-level modeling

ÅHow to use SPSS for multi-level modeling

ïEncounter:
ÅFixed and random effects

ÅCentering

ÅPerson-period and person-level structuring of databases

ÅCautions about these models

ïObtain:
ÅResources to support further investigation 



Workshop RoadMap

ÅWhat is a multi-level model?

ÅHow can school data be analyzed with one?

ÅAdditional information:

ïLongitudinal data structuring

ïLimitations of these models?



5ƻ ȅƻǳΧ

ÅUse SPSS?

ïWindows?  

ïSyntax?

ÅUse SAS?

ÅUse some other software for multi-level 
models (e.g. HLM)?



MULTI-LEVEL?







OLS Regression

Equation?

y = a +bx

08_Rd = 62.83 + 0.85*(07 _Rd)

Assumptions?

Independence



Multi-level Models

Each school is 
a different j

Each 
student is a 
different i



Multi-level Models

This is a fixed 
effect

These are 
random 
effects



! ǊƻǎŜ ōȅ ŀƴȅ ƻǘƘŜǊ ƴŀƳŜΧ

Multi-ƭŜǾŜƭ ƳƻŘŜƭǎ ŀǊŜ ŀƭǎƻ ŎŀƭƭŜŘΧ

ïHierarchical linear models

ïMixed models

ïRandom coefficients models

ïVariance components models



(2009 from 2008)



(2009 from 208)

School-mean centered?

Intercept is where 
the x-axis is 0.  We 

can make this a 
meaningful location 

by centering the 
predictors.

bƻǘŜΥ  /ƘƻƻǎŜ ǘƘŜ ŎŜƴǘŜǊƛƴƎ ǘƘŀǘ ƛǎ ƳŜŀƴƛƴƎŦǳƭΧƳƛƎƘǘ ǳǎŜ Ƨǳǎǘ ŀ ƴǳƳōŜǊ όŜΦƎΦ ŎƻǳƭŘ ƘŀǾŜ 
subtracted 400 from all 08 Rd WASL scores) or the grand-mean.





HOW DO IΧΚ



[ŜǘΩǎ ǿƻǊƪ ŀ (cross-sectional)  example

ïMy variables:

ÅSchoolCode

ÅStudentID

ÅGrand-mean-centered School Average FRL
(with students as 0 if paid, 1 if reduced and 2 if free)

ÅSchool-mean-centered WASL_Rd_2008

Outcome:  WASL_Rd_Gain_2008_to_2009

What will the intercept show?



What about longitudinal data?

ïLongitudinal data contains several measures over 
time for each student

ï2 database structures (Singer & Willett, 2003):

ÅPerson-level

ÅPerson-period

ïThe latter is recommended for multi-level 
modeling with repeated measures

ïNote that including schools here will require 3 levels

Student 08_rscale 07_rscale 06_rscale

A 407 400 387

B 363 376 381

Student Year Rscale

A 2008 407

A 2007 400

A 2006 387

B 2008 363

B 2007 376

B 2006 381



Great Resources
ÅPeugh, J. & Enders, C.K. (2005). Using the SPSS Mixed 

procedure to fit hierarchical linear and growth trajectory 
models. Educational and Psychological Measurement , 
65, 717-741.
ïhttp://psychology.clas.asu.edu/files/Fittingmultilevelmodels

usingSPSSpull-downs.pdf

ÅSinger, J.D. (1998). Using SAS PROC MIXED to Fit 
Multilevel Models, Hierarchical Models, and Individual 
Growth Models.  Journal of Educational and Behavioral 
Statistics, 23(4), 323-355.

ÅSPSS Help

http://psychology.clas.asu.edu/files/FittingmultilevelmodelsusingSPSSpull-downs.pdf
http://psychology.clas.asu.edu/files/FittingmultilevelmodelsusingSPSSpull-downs.pdf
http://psychology.clas.asu.edu/files/FittingmultilevelmodelsusingSPSSpull-downs.pdf
http://psychology.clas.asu.edu/files/FittingmultilevelmodelsusingSPSSpull-downs.pdf






/ŀǳǘƛƻƴǎΧ

ÅCausal inferences not supported  (Linn, 2005)

ÅThis is not TVAAS (e.g. Wright, Sanders, & Rivers, 2006) 

ïLinearity?

ïVertical Scale?

ÅMany additional considerations
ïSlopes

ïInteractions between predictors

ïVariance structure

ïMissing Data



THANK YOU!


