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Structural Equation Modeling

And Related Techniques

Handout 2

Hands On with AMOS

Creating models with AMOS

Basic steps in the modeling process

1.  Collect data and develop a theory for it that you wish to model.  (This is the hard part.)

2.  Two years later . . . Enter the data into SPSS.  

You could use Excel or a variety of other programs, but since you’ll probably want to do some “old fashioned” analyses, SPSS is probably the best choice.

3.  Draw the path diagram of the model  - in Word, on a piece of paper, scratch paper, a napkin, the side of your running shoe, the desk, somewhere.  This step is important.  You’ll be so busy with the mechanics of AMOS that it’ll be difficult to program and visualize the model at the same time.

4.  Run AMOS Graphics.

5.  Connect AMOS to the data:  File -> Data Files...
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6.  Draw the path diagram of the model in AMOS.

7.  Save the model now and do frequent saves as you make changes.

8.  Enter any fixed parameter values required for the particular analysis you’re doing.


Set error variances = 1 or error regression arrows = 1.


Set one regression weight = 1 for multiple indicators.

9.  Ask for special features in the Estimation and Output.


Tell AMOS to compute Standardized Estimates


View/Set -> Analysis Properties... -> Output 

Ask AMOS to estimate means and intercepts


View/Set -> Analysis Properties... -> Estimation
10.  Run the model.

The AMOS Toolbox partially annotated

[image: image6.wmf]14

72.71

3.10

.83

16

77.63

3.59

.90

CONDIT

Training

Condition

1  Lecture

2 

Computer

Aided

EXAM

N

Mean

Std.

Deviation

Std.

Error

Mean

Group Statistics


[image: image7.wmf]1.943

.174

-3.978

28

.000

-4.91

1.23

-7.44

-2.38

-4.019

27.997

.000

-4.91

1.22

-7.41

-2.41

Equal

variances

assumed

Equal

variances

not

assumed

EXAM

F

Sig.

Levene's

Test for

Equality of

Variances

t

df

Sig.

(2-tailed)

Mean

Difference

Std. Error

Difference

Lower

Upper

95%

Confidence

Interval of the

Mean

t-test for Equality of Means

Independent Samples Test










Exercises.

Exercise 1.  Correlations of predictors and performance.

For the Gradstudent data, create a model that computes correlations between UGPA, GREV, GREQ, GREA, P511G, and P513G.

Draw path diagram by hand here:

Exercise 2.  FORMULA as a predictor of P513G

For the Gradstudent data, create a simple regression model regressing P5131G onto FORMULA.

Path diagram: (Remember to account for all variance in P513G)

Exercise 3.  Predictors of P513G

For the Gradstudent data, create a multiple regression model regressing P513G onto UGPA, GREV, GREQ, and GREA.

Path diagram:  (Remember the variance)

Exercise 4.  Program differences in performance

There is a variable in the GradStudent file called PROG.  It represents the program in which the student was enrolled:  1=I/O, 0=RM.  Include PROG as a 5th predictor in a regression of P511G onto UGPA, GREV, GREQ, and GREA.

Path diagram:

Mediation

The following is from http://users.rcn.com/dakenny/mediate.htm
The author is David Kenny, coauthor of a landmark article on mediation, 

Baron, R.M., & Kenny D. A. (1986).  The moderator-mediator variables distinction in social psychological research:  conceptual, strategic and statistical considerations.  Journal of Personality and Social Psychology, 51, 1173-1182.

Three variables:

X:  Original cause

M:  Potential Mediator

Y:  Effect.

Four Steps to identify mediation


1.  Show that



.  Y is related to the original cause.

2.  Show that 



.  M is related to original cause.

3.  Show that the M->Y link is significant in a two-predictor regression:

4.  Assuming all of the above tests have been met,


A.  Full mediation if the X->Y link is not significant in 3.


B.  Partial mediation if the X->Y link is significant in 3.

Exercise 5 – ACTIVITY as a mediator

Use the file, hmo, for this exercise.  (The data are simulated.)  A health maintenance manager in a organization was interested in the amount of time off due to injuries, muscle pulls, strains, among employees in jobs involving some physical exertion.  It had been suggested that old age itself lead to a change in body chemistry and makeup that made workers more prone to injury.  Another suggestion was more subtle:  It was that old age leads to a decrease in activity that, by itself, results in greater likelihood of injury in jobs with high physical demands.  This proposes that activity level mediates the relationship of age to Injuries.  Perform the four-step test for mediation.

The file variables are AGE, ACTIVITY, and INJURIES.

Step 1 diagram



Step 2 diagram



Step 3 diagram




Final Model:



t-tests using AMOS

Since AMOS can do multiple regression, it can perform t-tests.

The key to this is to create a variable in the dataset that represents group membership.  This variable can be a 0/1 variable, a 1/2 variable.   Actually, any two values will work.

After the group membership variable has been created regress the dependent variable onto it.  

The t-value testing the significance of the relationship is equivalent to the independent groups t testing the significance of difference in means.

Example:

Two ways of training clerical workers in how to use the Management Information System in an organization are being compared.  

Trainees are randomly assigned to either a Lecture Training Course or a Computer Aided Training Course.  

After the end of training, a comprehensive exam covering the MIS is given.  

Scores on EXAM are the dependent variable.  The variable, CONDIT represents group membership.

Data
EXAM CONDIT
   79      1

   71      1

   73      1

   72      1

   78      1

   74      1

   75      1

   72      1

   73      1

   71      1

   70      1

   69      1

   68      1

   73      1

   74      2

   79      2

   80      2

   81      2

   76      2

   79      2

   73      2

   75      2

   79      2

   81      2

   74      2

   80      2

   81      2

   84      2

   74      2

   72      2

AMOS Analysis:  t-test comparing means.

AMOS Unstandardized Estimates View
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The AMOS output does NOT give individual group means.  

The mean and variance of CONDIT are not too useful.

The value of the regression coefficient (4.91) gives the difference between means, if they are coded with successive integers.

AMOS Text Output

Regression Weights: (Group number 1 - Default model)

	
	
	
	Estimate
	S.E.
	C.R.
	P
	Label

	exam
	<---
	condit
	4.9107
	1.2130
	4.0484
	***
	

	exam
	<---
	other_influences
	3.2589
	.4279
	7.6158
	***
	


AMOS Standardized Estimates View
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Exercise 6 –t-test comparing male and female salary.

The file, salten1, contains simulated data on hypothetical employees of an organization.  

The file contains three variables:  GENDER(1=Male;0=Female), TENURE (Time with org), and SALARY.  

Use both SPSS and AMOS to determine if there is a relationship of SALARY to GENDER by performing an independent groups t-test.

Path Diagram:


Exercise 7 – TENURE as a mediator

Use the SALTEN1 data.

Determine if TENURE mediates the relationship of SALARY to GENDER.

Follow Kenny’s four-step procedure.

Diagram 1


Diagram 2


Diagram 3



Final model:



Latent variables with multiple indicators

Latent variables can be included in models as long as they are “connected” to the real world through indicators.

Indicator:  An observed variable whose values correspond, typically imperfectly, to the values of a latent variable.

Latent variables should have 3 or more indicators.

Generic representation of a latent variable and its indicators

From the Caldwell example
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Rules for representing latent variables with multiple indicators

1.  Either the “Other” variances or their regression arrows must be given the value 1.  In the above, the arrows are set = 1.

2.  One of the indicator regression arrows must be given the value 1.

Looking ahead:  The issue of multiple indicators is one which is dealt with in factor analysis, next week’s topic.

Exercise 8. A latent statistics performance variable.

Use the Gradstudents data.  

Form a latent variable called statperf, indicated by two observed variables, P511G and P513G.  (There should be a 3rd indicator, but we’ll have to do without for this exercise.)

Regress STATPERF onto the “big 4” predictors:  UGPA, GREV, GREQ, and GREA.

Hint on the DV:




Complete Path Diagram:
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Copy to object properties from one object to another.





Save model.  Click this frequently.





Resize diagrm to fit on page





Run model





Change parameter display location





Change object shape





Eraser





Variables in current model





Copy to clipboard





Add text box to diagram





Touch up diagram





Object copier





 Variables in data file
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Note that the AMOS Critical Ratio is 4.0484, a value slightly different from the equal variances t value of 3.978 printed by SPSS.





SPSS Output
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Click here to browse to find the file name.











_1145271217

_1145364558

_1145369020

_1145271274

_1145124297

