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For Homework 2, you specified a two-way ANOVA using the NELS school level data.  The factors in the model were chplunch (% STUDENTS RECEIVING FREE/REDUCED-PRICE LUNCH; 0=0%;1=1%-10%; 2=11%-50%; 3=51%-100%) and snglepar3 (% OF STUDENTS IN SINGLE PARENT HOMES; 1=0%-24%; 2=25%-49%; 3=50%-100%).  You chose the outcome variable.

You may either use this model or specify a two-way ANOVA with different variables, including an interaction between the two variables
.

1. If one or both of the factors in your model had a statistically significant F-test, pick one of the factors to run a post hoc test on.  Specify the post hoc test you chose and provide a short summary of why you chose it (which would include concerns about power, and Type I error rates).  Specify the null and alternative hypotheses or set of null and alternative hypotheses for the post hoc test you chose.  Run the test using SPSS.  Report the results of your test, providing a short substantive summary of your findings.  

For the following statistical analyses, I will be exploring the effect of single-parent homes (snglepar3) on the outcome variable standardized test composite for reading and math (f1txcomp).

There are three groups with the single parent factor. A small number of groups allow for increased choices for post hoc testing. However, a limiting factor is the unequal group sizes. It will also be essential to select a test that accommodates heterogeneity of variance if the assumption of homogeneity is not met. These will strongly determine the post hoc test selected for these comparisons.

When running an ANOVA for snglepar3 as the factor and f1txcomp, there is a significant F-statistic (F=56.88 at p<.001). Given this significant ANOVA, I will look at the differences between groups using Fisher’s least significant difference (LSD). I have chosen this test because I am only comparing three means, and am less likely to be concerned about an inflated familywise error rate. The liberal LSD will increase the statistical power and I should still be able to report a low probability if a Type I error. Fisher’s LSD also does not assume equal group sizes, and my data reports from three groups that have not been designed for equal group sizes.

	Descriptives

	 
	N
	Mean
	Std. Deviation
	Std. Error
	95% Confidence Interval for Mean
	Minimum
	Maximum

	
	
	
	
	
	Lower Bound
	Upper Bound
	
	

	0%-24%
	421
	53.1783
	6.03968
	0.29436
	52.5997
	53.7569
	30.52
	69.25

	25%-49%
	433
	50.5014
	5.77193
	0.27738
	49.9563
	51.0466
	31.23
	66.81

	50%-100%
	94
	46.3951
	6.30767
	0.65059
	45.1031
	47.6870
	31.28
	62.15

	Total
	948
	51.2830
	6.28735
	0.20420
	50.8823
	51.6838
	30.52
	69.25

	ANOVA

	 
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Between Groups
	4022.608
	2
	2011.304
	56.884
	0.000

	Within Groups
	33413.014
	945
	35.358
	
	

	Total
	37435.622
	947
	
	
	


The null hypothesis for these tests is that the means of each of the pairwise comparisons for all three groups are equal, and the alternative is that the means of each of the pairwise comparisons are unequal:

	Comparison
	Null
	Alternative

	c1
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	c2
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	c3
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Below you will see the outputs from the SPSS testing from the Fisher’s LSD post hoc analysis. The first is Levene’s homogeneity of variance test. Note that the ANOVA table is above.

	Test of Homogeneity of Variances

	STANDARDIZD TEST COMPOSITE (READNG,MATH)

	Levene Statistic
	df1
	df2
	Sig.

	1.076
	2
	945
	0.341


The assumption of homogeneity of variances has been met with these means with the above insignificant Levene’s statistic (1.076 at p>.001). I had SPSS run a Games-Howell test in the case that equal variances could not be assumed. While those will appear on the table below, their values will be ignored.

	Multiple Comparisons

	Dependent Variable:STANDARDIZD TEST COMPOSITE (READNG,MATH)

	
	(I) % OF STUDENTS IN SINGLE PARENT HOMES
	(J) % OF STUDENTS IN SINGLE PARENT HOMES
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	
	
	
	
	
	
	Lower Bound
	Upper Bound

	LSD
	0%-24%
	25%-49%
	2.67684*
	0.40699
	0.000
	1.8781
	3.4756

	
	
	50%-100%
	6.78322*
	0.67833
	0.000
	5.4520
	8.1144

	
	25%-49%
	0%-24%
	-2.67684*
	0.40699
	0.000
	-3.4756
	-1.8781

	
	
	50%-100%
	4.10638*
	0.67661
	0.000
	2.7785
	5.4342

	
	50%-100%
	0%-24%
	-6.78322*
	0.67833
	0.000
	-8.1144
	-5.4520

	
	
	25%-49%
	-4.10638*
	0.67661
	0.000
	-5.4342
	-2.7785

	Games-Howell
	0%-24%
	25%-49%
	2.67684*
	0.40446
	0.000
	1.7272
	3.6264

	
	
	50%-100%
	6.78322*
	0.71408
	0.000
	5.0908
	8.4757

	
	25%-49%
	0%-24%
	-2.67684*
	0.40446
	0.000
	-3.6264
	-1.7272

	
	
	50%-100%
	4.10638*
	0.70725
	0.000
	2.4294
	5.7833

	
	50%-100%
	0%-24%
	-6.78322*
	0.71408
	0.000
	-8.4757
	-5.0908

	
	
	25%-49%
	-4.10638*
	0.70725
	0.000
	-5.7833
	-2.4294

	*. The mean difference is significant at the 0.05 level.


The results from the LSD test demonstrate that all of the means from each of the pairwise comparisons are significantly different from each other using the t’ statistic for each comparison. Each of these tests are significant at the p<.001 level, which means that even though we ran three comparisons, the familywise error rate did not climb to exceed the FW<.05 error rate. Therefore, our test allowed for the maximum statistical power and we maintained a low probability if committing a Type I error. 

It follows that each of our null hypotheses can be rejected and we can declare that not only does single-parenthood impact performance on math and reading tests, but the difference between 
each of the groups is statistically significant.
�Good work. 100/100


�Is there supposed to be more???
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