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In this workshop, you will see

• An introduction to lavaan

• How to import raw and summary data

• lavaan syntax, commands, and options

• How to request a variety of specific results

• See examples in the form of exercises

• Learn about some additional features
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What is lavaan?

• Created by Yves Rossell to offer an 

affordable, open-source alternative to Mplus 

• Free! 

– as in free speech AND free beer

• Open-source: 

– no estimation method is secret

– open to peer-review, like science

• Intuitive syntax, similar to Mplus
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What is lavaan?

• Part of R

– Unlike Mplus and LISREL, you can do data 

management and other analyses easily in the 

same place you run your model

• Interactive

– Unlike Mplus and LISREL, you don’t need to run 

an analysis again if you want additional output

– All output is created and stored in an object, from 

which you can easily extract anything you want
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Help with lavaan
• Examples are provided on his web site:

http://lavaan.ugent.be/

• Also in his paper on lavaan

http://www.jstatsoft.org/v48/i02

• Find help files in R by typing on the 

command line:

> help(package = lavaan)

• KUant Guide # 21

http://crmda.ku.edu/main/KUant_Guides
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Importing Data Files

• Can import *.dat, *.txt, *.csv into R

• With the “foreign” package, can import files 

from SPSS, SAS, Stata…

install.packages("foreign")

library(foreign)

help(package = foreign)

• Can use 

– Raw data 

– Sufficient statistics (correlation/covariance matrix, 

means, standard deviations)
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Data Files

• Limited only by R’s memory capacity

– Unlike Mplus, no maximum of 500 variables or 

5000 observations

• R uses “NA” as the missing value code

• Variable names can be anything starting with 

a letter

– Unlike Mplus, no limit of 8 characters

– Unlike Mplus, you can import data with variable 

names already in the file
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Descriptive Statistics
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• We won’t provide an intro to R, but 

KUant Guide #20 is available

• Open the Syntax Guide we provided: 

“exampleCode.R”

• Read in data from example *.dat files



Syntax Operators

lavaan operator

• =~   “defined by”

• ~~   “is correlated with”

• ~   “is regressed on”

• var ~ 1  (estimate the intercept)

• value*var  (fix a value) 

• start(value)* (starting value)

• c(“label”)*var (label a variable)

Mplus keyword

• BY

• WITH

• ON

• [var]

• var@value

• var*value

• var (label)
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Main Commands

• lavaan(model, data) Run any type

• cfa(model, data)  Run a CFA

• sem(model, data)  Run an SEM

• growth(model, data) Run a growth curve
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Other Arguments for Commands

• When you fit a model

fit1 <- sem(mod1, data=myData, EXTRAS)

• You can specify other options for EXTRAS

– FIML estimation for missing data

missing = "fiml"

– Standardize latent variables to identify model

std.lv = TRUE

– See KUant Guide #21 for more options/details
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Step 1: Model Syntax
mod1 <- "

## factor loadings

Agency =~ Agency1 + Agency2 + Agency3

Intrin =~ Intrin1 + Intrin2 + Intrin3

Extrin =~ Extrin1 + Extrin2 + Extrin3

Positive =~ PosAFF1 + PosAFF2 + PosAFF3

## correlated residual variances

Intrin3 ~~ Extrin3

## latent regression paths

Positive ~ Agency + Intrin + Extrin

"

• Save model as a string of text called mod1
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Step 2: Fit the Model

Fit the model to the data

fit1 <- sem(mod1, data = myData)

All model results are saved in the object “fit1”
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Step 3: Request Model Output

There are several ways to extract results. 

• Basic summary
summary(fit1)

• Get more information about fit
summary(fit1, fit.measures = TRUE)

• Get standardized solution
summary(fit1, standardized = TRUE)

• What else is in “fit1”?
str(fit1) ## the structure of fit1
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Step 3: Request Model Output

Use parameterEstimates() function
• parameterEstimates(fit1)

Use the inspect() function

• inspect(fit1, "coef")

• inspect(fit1, "se")

• inspect(fit1, "fit")

• inspect(fit1, "modindices")

• inspect(fit1, "rsquare")

• inspect(fit1, "std")
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Exercise #1

Let’s start simple. 

Create syntax for a multiple regression

• DV = y

• IVs = x1 x2

• Use “ex1” example data
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Regression Syntax
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mod1 <- 'y ~ x1 + x2'

fit1 <- sem(mod1, data = ex1, meanstructure = TRUE)

summary(fit1, standardized=TRUE)

## compare to regression as a linear model 

m1 <- lm(y ~ x1 + x2, data = ex1)

summary(m1)



Regression Output

19



Exercise #2
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Write model syntax for this Path Analysis.

Fit the model to the “ex2” example data.



Path Analysis Syntax
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mod2 <- ' ## regressions

y1 + y2 ~ x1 + x2 + x3

y3 ~ y1 + y2 + x2

## correlated residual variances

y1 ~~ y2 '

fit2 <- sem(mod2, data = ex2, meanstructure = TRUE, 

missing = "fiml")

summary(fit2, fit.measures=TRUE, standardized=TRUE)



Path Analysis Output
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Exercise #3
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Positive

1

Negative

2

11 21 31 42 52 62

21

11
22 33 44 55 66

Great

1

Unhappy

6

Down

5

Sad

4

Happy

3

Cheerful

2

1* 1*

11 22

NOTE: “ex3” data uses 

sufficient statistics as input



CFA Syntax
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mod3 <- ' ## factor loadings

Positive =~ great + cheerful + happy

Negative =~ sad + down + unhappy '

fit3 <- cfa(mod3, sample.cov = mycov, sample.mean = 

mymeans, sample.nobs = nObs, std.lv = 

TRUE, meanstructure = TRUE)

summary(fit3, standardized = TRUE, fit.measures = 

TRUE)



CFA Output
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Exercise #4
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• Fit another 2-factor CFA, this time both are 

Positive Affect, measured on 2 occasions

• Add correlated residuals among variables 

measured repeatedly

• Use labels to constrain loadings across 

time

• Free factor variance at 2nd occasion



Longitudinal CFA Syntax
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mod4 <- ' ## factor loadings

Pos1 =~ L1*great1 + L2*cheerful1 + L3*happy1

Pos2 =~ L1*great2 + L2*cheerful2 + L3*happy2

## free factor variance at second time

Pos2 ~~ NA*Pos2

## correlated residual variances

great1 ~~ great2

cheerful1 ~~ cheerful2

happy1 ~~ happy2 '

fit4 <- cfa(mod4, data = ex4, std.lv = TRUE)

summary(fit4, standardized=TRUE, fit.measures=TRUE)



Longitudinal CFA Output
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Exercise #5
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Agency

(1)

Intrinsic

(2)

Extrinsic

(3)

Positive

Affect (4)

41

42

43

21

32

31

1*

1*

1*1*

NOTE: Each latent variable has 

3 indicators, see “ex5” data.

Make a 2-group model (by Sex)



SEM Syntax (1)
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mod5 <- ' ## factor loadings

Agency =~ c(L1, L1)*Agency1 + Agency2 + Agency3

Intrinsic =~ Intrin1 + Intrin2 + Intrin3

Extrinsic =~ Extrin1 + Extrin2 + Extrin3

Positive =~ PosAFF1 + PosAFF2 + PosAFF3

## latent regression paths

Positive ~ Agency + Intrinsic + Extrinsic '

fit5 <- sem(mod5, data = ex5, std.lv = TRUE, 

meanstructure = TRUE, group = "Sex")

summary(fit5, standardized=TRUE, fit.measures=TRUE)



SEM Syntax (2)
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## weak invariance

fit5 <- sem(mod5, data = ex5, std.lv = TRUE, 

meanstructure = TRUE, group = "Sex", 

group.equal = "loadings")

summary(fit5, standardized=TRUE, fit.measures=TRUE)

## constrain regressions to equality, too

fit5 <- sem(mod5, data = ex5, std.lv = TRUE, 

meanstructure = TRUE, group = "Sex", 

group.equal = c("loadings", "regressions"))

summary(fit5, standardized = TRUE, fit.measures = TRUE)



SEM Output
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Exercise #6
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NOTE: Fix each loading.

Constrain residuals to equality.

0*

3*

 

Neg1 Neg2 Neg3 Neg4

Intercept Slope

1*
1* 1*

1*

2*1*

11 22

21

11 11 11 11



Growth Curve Syntax
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mod6 <- ' ## initial status and shape of change

  intercept =~ 1*NegT1 + 1*NegT2 + 1*NegT3 + 1*NegT4

  slope =~ 0*NegT1 + 1*NegT2 + 2*NegT3 + 3*NegT4

## constraint residual variance to equality over time

  NegT1 ~~ th1*NegT1

  NegT2 ~~ th1*NegT2

  NegT3 ~~ th1*NegT3

  NegT4 ~~ th1*NegT4 '

fit6 <- growth(mod6, data = ex6)

summary(fit6, standardized=TRUE, fit.measures=TRUE)



Growth Curve Output
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Troubleshooting

• Check if model is identified and specified 

correctly

• Draw a diagram of your model with 

commands for each parameter

• Check data file is reading in correctly

– Eyeball your data file for funny patterns

– Check your missing codes 

– Warning Message
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