Factorial ANOVA

A school psychologist conducts a study to examine the roles of achievement and self-esteem on attitudes towards homework.  She randomly selects adolescents attending a junior high school and examines the students’ school progress reports.  Each student also completes a self esteem questionnaire.  The attitudes toward homework measure is the dependent variable (the maximum score of 20 denotes a very positive attitude and a score of 0 indicates a very negative attitude).  Students are grouped according to achievement level and self esteem.  Is there a main effect of either factor or an interaction of achievement and self-esteem in regards to attitudes towards homework? If so, determine where any differences occur.  (use alpha = .05).
                  Attitudes Towards Homework by Achievement and Self-Esteem.
	
	Low 
Achievers
	High 
Achievers
	Marginal

	Low Self-Esteem
	12,8,16,13,8,11,
13,9,7,8,9,6

Mean=10
S=2.98481
Sum=120
	2,8,6,9,13,7,
8,9,6,5,12,12

Mean=8.0833	
S=3.20393
Sum=97
	


Mean=9.0417
S=3.18255
Sum=217

	High Self-Esteem
	8,7,9,3,17,12,
9,13,10,11,13,7

Mean=9.9167
S=3.62963
Sum=119
	16,20,18,17,19,
[bookmark: _GoBack]15,17,14,17,18,
18,14

Mean=16.9167
S=1.88092
Sum=203
	


Mean=13.4167
S=4.558
Sum=322

	



Marginal
	

Mean=9.9583
S=3.25014
Sum=239

	
	
Mean=12.5
S=5.19197
Sum=300

	



	
Variance of all the measures =20.01
Grand Mean=11.2292



ANOVA Summary Table.
	Source
	SS
	df
	MS
	Fcrit
	Fobt

	Total
	940.479
	47
	20.01
	—
	—

	Achievement
	77.521
	1
	77.521
	4.085
	8.641

	SelfEsteem
	229.688
	1
	229.688
	4.085
	25.602

	Interaction
	238.521
	1
	238.521
	4.085
	26.586

	Error
	394.750
	44
	8.972
	—
	—



Effect sizes: Achievement=0.08; SelfEsteem=0.24; Interaction=0.25


under high achievers the two levels of self esteem differ (this is appropriate if asked to compare self esteem levels within achievement levels)  OR under high self esteem the two levels of achievers differ (this is appropriate if asked to compare achievement levels within self esteem levels). {See the above data table for the means}

There is no need to do any pair wise on the main effects since there are only two levels of each, and thus the F tells us that the levels differ.  
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