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Psychology 381

Arlo Clark-Foos

Homework 6: One-Way Between Groups ANOVA


Part A: Critical Regions
Find the appropriate critical region (cutoff) for each of the following experimental designs.

1. Four between-subjects conditions with 13 participants in each:  F(3,48)= 2.80

2. Three between-subjects conditions with 9, 17, and 8 participants in each: F(2,21)= 3.47

3. Three between-subjects conditions with 6 participants in each: F(2,15)= 3.68

4. Seven between-subjects conditions with 23 participants in each:  F(6,154)= 2.92

5. Five between-subject’s conditions with 3, 5, 6, 9, and 4 participants in ea.: F (4,22)= 2.82

6. Three between-subject’s conditions with 8 participants in each:  F (2,16)= 3.63

7. Four between-subject’s conditions with 12, 12, 11, and 15 participants: F (3,46) = 2.81

8. Six between-subjects conditions with 8, 9, 11, 6, 14, and 8 participants:  F(5,50)= 2.40

9. Three between-subject’s conditions with 14 participants in each: F (2,39)= 5.21

10. Four between-subject’s conditions with 11 participants in each: F (3,41)= 4.31


Part B: One-Way ANOVA
Using the data below, please conduct the appropriate One-Way ANOVA to determine if there are differences in how students from various regions of the United States performed on the 2004 SAT.  Be sure to test for homogeneity of variance.  Once you have calculated your F statistic, be sure to find the appropriate cutoff for p = .05 and determine if you have a significant difference in SAT score between geographical regions.

	Southeast
	SAT Total
	
	New England
	SAT Total
	
	Midwest
	SAT Total

	Georgia
	987
	
	Connecticut
	1030
	
	Ohio
	1098

	Florida
	984
	
	Maine
	1028
	
	Michigan
	1100

	North Carolina
	1006
	
	Massachusetts
	1008
	
	Indiana
	1078

	South Carolina
	986
	
	New Hampshire
	1024
	
	Illinois
	1107

	Alabama
	988
	
	Rhode Island
	1010
	
	Wisconsin
	1112

	 
	
	
	Vermont
	1028
	
	Iowa
	1096

	
	
	
	
	
	
	Minnesota
	1115

	
	
	
	
	
	
	Missouri
	1100


To conduct one-way ANOVA analysis, we need to find the sum of each group, sum of squares means and SS

			Group 1	Group 2	Group 3	Totals
	Sum of X	4951		6128		8806		19885
	Sum of X2	4902801	6259208	9694122	20856131
	n		5		6		8		19
	Mean		990.2		1021.333	1100.75
	SS		320.8		477.333	917.5
Computing SSs for the ANOVA; 	SSb =  - 
		SSb =  -  =  43192.9983
SSw =  = 320.8 + 477.333 +  917.5 = 1715.663
SSt = t -  = 20856131 – 20811222.37 = 44908.6316
SSt = SSb + SSw = 43192.9983+ 43192.9983 = 44908.6313; this proves the answer above
.


Therefore, the ANOVA is given by the following summery table;

	Source
	SS
	df
	MS
	F

	
Between

	
43192.9983 
	
2 
	
21596.4982 
	
201.4055
__________

	
Within

	
1715.663
	
 16
	
 107.228893
	

	Total


	
44908.6316
	
18 
	
	



The F table value = 3.63. therefore, we can compare F calculated with the F tabulated and draw our conclusion which in our case we reject the null hypothesis since F calculated exceeds F tabulated = 3.63 and conclude that there is significance difference between groups at 5% level of significance.

Part C: Tukey’s HSD 
Showing all of your work, and only if you have a significant difference in Part B, conduct a Tukey’s HSD test to determine which groups are significantly different from each other.

	K = 3
	N = 19 observations
	Df= 16
	Ms = 1715.663
	Combination = 3C2 = 3
	Q = 4.05
For the conclusion if absolute difference > critical value then the means are statistically different else they the means are not statically different.

Tukey’s HSD
Comparison			Absolute difference		Critical value		Result 
Southeast to England	(990.2 - 1021.333) = 31.133	(4.05x=38.49  not stat dfnt
Southeast to Midwest	(990.2 - 1100.75) = 110.55		38.40			stat diffent
England to Midwest	(1021.333 – 1100.75) = 79.417		38.49			stat different

	From the above Tukey’s HSD it is clear that the last two samples has have a statistically different mean while means of Southeast New England are not statistically different as shown.


[bookmark: _GoBack]Please record your answers in the Source Table Below.  You may use the tables on the subsequent pages to help with your calculations.  SHOW ALL OF YOUR WORK
	Source
	SS
	df
	MS
	F

	
Between

	
43192.9983 
	
2 
	
21596.4982 
	
201.4055
__________

	
Within

	
1715.663
	
 16
	
 107.228893
	

	Total


	
44908.6316
	
18 
	
	







	Group
	X
	(X – GM)
	(X - GM2)

	Southeast
N = _5__
 = _990.2_
	987
	
	

	
	984
	
	

	
	1006
	
	

	
	986
	
	

	
	988
	
	

	New England
N = _6__
 = __1021.33_
	1030
	
	

	
	1028
	
	

	
	1008
	
	

	
	1024
	
	

	
	1010
	
	

	
	1028
	
	

	Midwest
N = __8_
 =  1100.75
	1098
	
	

	
	1100
	
	

	
	1078
	
	

	
	1107
	
	

	
	1112
	
	

	
	1096
	
	

	
	1115
	
	

	
	1100
	
	

	
	
	
	

	
	Σ(X)= 19885
	
	SSTotal=44908.6316

	
	N     =   19
	
	

	
	GM = 1046.579
	
	


 






	Group
	X
	M or 
	(M – GM)
	(M - GM2)

	Southeast
N = _____
 = _____
	987
	1038.333
	-51.33
	2634.7689

	
	984
	1037.333
	-53.33
	2844.0889

	
	1006
	1030.667
	-24.667
	608.4609

	
	986
	1039
	-53
	2809

	
	988
	1036.667
	-48.667
	2368.477

	New England
N = _____
 = _____
	1030
	1038.333
	-8.33
	69.3889

	
	1028
	1037.333
	-9.33
	87.049

	
	1008
	1030.667
	-22.667
	513.7929

	
	1024
	1039
	-15
	225

	
	1010
	1036.667
	-26.667
	711.1289

	
	1028
	1062
	-34
	1156

	Midwest
N = _____
 = _____
	1098
	1038.333
	59.67
	3560.5089

	
	1100
	1037.333
	62.67
	3927.529

	
	1078
	1030.667
	47.333
	2240.4129

	
	1107
	1039
	68
	4624

	
	1112
	1036.667
	75.333
	5675.0609

	
	1096
	1062
	34
	1156

	
	1115
	1115
	0
	0

	
	1100
	1100
	0
	0

	
	
	
	
	

	
	Σ(X) = 19885
	
	
	SSBetween=43192.9983

	
	N     =  19
	
	
	

	
	GM=1046.579
	
	
	











	Group
	X
	(X – M)
	(X - M2)

	Southeast
N = _____
 = _____
	987
	-4.2
	17.64

	
	984
	-6.2
	38.44

	
	1006
	15.8
	249.64

	
	986
	-4.2
	17.64

	
	988
	-2.2
	4.84

	New England
N = _____
 = _____
	1030
	8.67
	75.1689

	
	1028
	6.67
	44.4889

	
	1008
	-13.33
	177.6889

	
	1024
	2.67
	7.1289

	
	1010
	-11.33
	128.3689

	
	1028
	6.67
	44.4889

	Midwest
N = _____
 = _____
	1098
	-2.75
	7.5625

	
	1100
	-0.75
	0.5625

	
	1078
	-22.75
	517.5625

	
	1107
	6.25
	39.0625

	
	1112
	11.25
	126.5625

	
	1096
	-4.75
	22.5625

	
	1115
	14.25
	203.0625

	
	1100
	-0.75
	0.5625

	
	
	
	

	
	Σ(X) =  19885
	
	SSWithin=1715.663

	
	N     =  19
	
	

	
	GM = 1046.579
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