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Ct= 2 & (Multi-level Modeling)
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Math Scores

Math x Homework
Separate Regression Line for Each School
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H 3l 2 & (Growth Curve Model)

Purpose is to model change over time
Linear or nonlinear models possible

Variability in change over time by modeling individual growth
curves

Variability in initial or average levels
Predictors can be used to account for variability
Two general approaches

« Hierarchical linear models (HLM)
« Structural equation models (SEM)



—— X&ZIJF Al HIE E(serially) 22 =&8&H= Y HOIHE E46ts YHoes
— N

= X138 HE2AH Y (auto—regression analysis) 2t JHH A & 2 & (individual
growth curve model)0| %S,

—- 0l & 8% 24 2ee SeX Y HOlE SHM 2 Mol
4 UCH = LANM OL 2001 O REE YHOILEs B0 Het 22 oS

(Bollen & Curran, 2004).
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H ot A &2 & (Growth Curve Model) <
SHAL 0|2

- availability of longitudinal data

« emphasis on individual ditferences

e accessibility ot SEM software



LM Approach to Growth Curves

Conceptualization

— Two levels: within individual and between
Individual

— Regression equation for each level



Example Growth Curves

High Variability in Intercepts and Slopes

e

- Low Variability in Intercepts and High

e Variability in Slopes
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HLM Approach to Growth Curves

Level 1: Time Level
Y= Boit+ BiXy *+ Iy

Examines change in the dependent variable as a function
of time for each individual

* |Intercepts and slopes obtained for each individual
* |Intercept is initial or average value of the dependent
variable for a given individual (depending on coding of

time variable)

* Slope describes linear increase or decrease in the
dependent variable over time of a given individual

« With predictors, intercepts and slopes represent adjusted
means and slopes



HLM Approach to Growth Curves

Level 2: Individual Level

Bo =Yoot ¥p:Z1;t Uy
B =Yt ¥Z;+ Uy

Intercepts and slopes obtained from Level 1 serve as dependent

variables

With no predictors, Level 2 intercept represents average of

intercepts or slopes from Level 1

evel 2 residual provides information about

L'Ihl ExALAlAr [oE v = ~

With no predictors,
variance of intercepts or slopes across individuals

Can incorporate predictors measured at the individual level
(gender, income, etc.)

Predictors explain variation in intercepts or slopes across

individuals



SEM Approach to Growth Curves

Example of a latent growth curve model with four time points

Y Yio Yia Yia
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Hi == 2 & (Embedded Model)
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