
ANOVA exercise 1 

 

Case # rural suburban Urban 
1 1 3 2 
2 3 1 1 
3 0 3 0 
4 1 3 4 
5 0 5 3 

 

1) Null hypothesis 

 

Place of residence has nothing to do with the # hours studying 

 

2) Computing all the means 
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1 + 3 + 0 + 1 + 0 + 3 + 1 + 3 + 3 + 5 + 2 + 1 + 0 + 4 + 3
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5
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3) Computing 𝑆𝑆!12&' =	∑(𝑋" − 𝑋!"""")3	 

 

𝑆𝑆!12&' =	 (1 − 2)3 + (3 − 2)3 + (0 − 2)3 + (1 − 2)3 + (0 − 2)3

+ (3 − 2)3 + (1 − 2)3 + (3 − 2)3 + (3 − 2)3

+ (5 − 2)3 + (2 − 2)3 + (1 − 2)3 + (0 − 2)3

+ (4 − 2)3 + (3 − 2)3 

 

𝑆𝑆!12&' = 34 

 

4) Computing 𝑆𝑆452655/ = ∑(𝑋7"""" − 𝑋!"""")3 × 𝑁7  

 

𝑆𝑆452655/ = (1 − 2)3 × 5 + (3 − 2)3 × 5 + (2 − 2)3 × 5 = 10 

 

5) Computing 𝑆𝑆!"#$"% =	𝑆𝑆&'#() −	𝑆𝑆*+#,++% => 𝑆𝑆!"#$"% = 	24 

  



6) Computing df for between; and df for within 

 

𝑑𝑓-+#,++% = 𝐾 − 1 = 3 − 1 = 2 

 

𝑑𝑓,"#$"% = 𝑁 − 𝐾 = 15 − 3 = 12 

 

7) Computing Mean Sum of Square (MSS) for between and MSS for within’ 

 

𝑀𝑆𝑆*+#,++% =
𝑆𝑆-+#,++%
𝑑𝑓-+#,++%

=
10
2 = 5 

 

𝑀𝑆𝑆,"#$"% =
𝑆𝑆,"#$"%
𝑑𝑓,"#$"%

=
24
12 = 2 

 

8) Computing f ratio 

 

𝐹./!"#$""%;./$&#'&% =
𝑀𝑆𝑆-+#,++%
𝑀𝑆𝑆,"#$"%

=
5
2 = 2.5 

 

9) Determine the p value 

 

P > .05 

 

10) Decision regarding the null hypothesis, type of error committed 

 

Do not reject the null hypothesis, committing type II error. 

 



11) Eta-square (𝐸1) 

 

𝐸1 =
𝑆𝑆*+#,++%
𝑆𝑆&'#()

 

 

𝐸1 =
10
34 = 29.4% 

 

12) Interpreting eta-square 

 

𝐸1	𝑖𝑠	𝑃𝑅𝐸	(𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑎𝑙	𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛	𝑖𝑛	𝐸𝑟𝑟𝑜𝑟) 

 

Knowing the independent variable reduces errors in estimating the value of the dependent 
variable by X%. 

 

 

Knowing the type of residence reduces errors in estimating number of hours studying by 29.4%. 

 

 

 

 


