Assignment 4

This data set is 2 x 3 between subject design (factorial design). In a factorial analysis of variance design each level of a treatment occurs under each level of every other treatment. A 2 x 3 factorial design is shown below. The 2 x 3 factorial has 6 cells.
	Table 1. Schematic of a 2 x 3 Full-Factorial
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Level A1 occurs under all levels of B, and level A2 also occurs under all levels of B.
The participants are 24 patients. The physical exam was taken after 3 months, which is the dependent variable (score). They were accepting three different amount of excises, e.g., "1" means once excise per day,  it is half an hour every time, "2" means twice excises per day, "3" means three time excises per day.  At the same time they were taking vitamins, "1" means to eat one kind of vitamins every day, and "2" means two kinds of vitamins. 
The variables in the data are shown in Table 1.
	Table 1. Variables in the glm-2way.sav Data File

	Variable
	Variable Label / Value Labels / Missing Values

	amount of excises
	   1 = "1 excise"
   2 = "2 excises"
   3 = "3 excises"

	vitamins
	   1 = "1 kind"
   2 = "2 kinds"

	score
	physical exam


Expectations:

1. Clearly state the variables in your data 
2. Write the research objective or research questions. 
3. Conduct Proper Analysis with SPSS. 

4. Interpret the output and address your research questions. 
5. Write a practical report summarizing the critical elements of the analysis and explaining the outcome. Please comment on assumptions made, and possible limitations of the data. 

Stage 1. Testing the Assumptions: 

1. Are the observations in each of the cells independent ?
2. What is the scale of measurement for the dependent variable?
3. What are the shapes of the distributions in each of the cells?
4. Are the distributions in each of the cells homogeneous?

Hints: 

1. You can run explore (analyze-->descriptive statistics-->explore...) to check the shape of distribution. Move the variable score to the dependent list, and variables excise and vitamin to the factor list. Click "Plots", select Normality Plots and Tests. Go back to the explore dialog box and click "Paste", then you will see the explore commands in the syntax editor, To get the statistics for each of the cells in the 2*3 design merely insert the keyword BY between the two factors amount of excises and vitamins in the following line of syntax: Variables=score By excise By vitamin.

2. The homogeneity of variance assumption can be tested in GLM (Analyze--> GLM-->univariate.  Then you click "Options", select " Homogeneity testing")

Stage 2.GLM 
1. Explain the between-subject effects  table, whether does it have interaction?

Stage 3. Interpreting Significant Effects: Displaying the Means 
Hints:
1. Descriptive statistics
2. Profile Plots
The means can be displayed graphically using the Plots... option. This options will display profile plots. The vertical axis of a profile plot will always be the dependent variable (score in this example). You can select one factors as the horizontal axis of the plot and other factor to the separate lines. After you have selected, finally press the Add button to complete the process of defining the profile plot. 
Stage 4. Post-Hoc Pairwise Comparisons (Module 4)
Main Effects
Interaction Effects 
Post Hoc Test. 
Hints:

For Post-Hoc comparison for interaction effect. 

The ANOVA program won't run post hoc for interaction effect. What you need to do is to use "compute" command to transform the 2-way interaction into a main effect. You can go to transform-->compute, type "interaction" in type variable, type "1" in numerical expression, then click bottom "IF", in the left window, select " include if case satisfies condition", then type "vitamin=1 and excise=1", click continue; you need to repeat the procedure for compute rest of values:

· vitamin=1 and excise=1 ,   interaction=1 

· vitamin=1 and excise=2 ,   interaction=2 

· vitamin=1 and excise=3 ,   interaction=3 

· vitamin=2 and excise=1 ,   interaction=4 

· vitamin=2 and excise=2 ,   interaction=5 

· vitamin=2 and excise=3 ,   interaction=6 

You can add the labels for the new variable. Running the post-hoc test. You can go to Analyze-->GLM-->univariate, enter score as dependent variable and interaction as the factor, then you can click post hoc test, select Tukey.

Stage 5. Effect Size and Observed Power 
Please report Effect Size and Observed Power.
Eta squared. The effect size is measured as the partial eta squared (h2). The partial eta squared describes the proportion of the total variability that is attributable to a factor. 
Observed Power. Power is the probability of correctly rejecting the null hypothesis. Power can be improved by increasing the sample size, by decreasing sources of error in the study, or by increasing the magnitude of the effect itself. 
Stage 1:
1. Yes, the observations in each of the cells independent, because each observation is based on their amount of exercise and vitamins.
2. The scale of measurement for the dependent variable is ratio scale

