
Chapter 11 ANOVA exercise 
 

1. Please conduct ANOVA analysis of the following data 
 

 

 

  



1) null hypothesis: school districts do not affect the days of missing 

 

2) calcula9ng all the means 

 

𝑋!"""" =
∑𝑋"
𝑁

=
6 + 5 + 7 + 5 + 4 + 6 + 5 + 2 + 1 + 3 + 1 + 3

12
= 4 

 

𝑋#$%&'()*+(""""""""""""""" =
6 + 5 + 7

3
= 6 

𝑋,-$.%""""""""" =
5 + 4 + 6 + 5

4
= 5 

𝑋/01102%+(""""""""""""" =
2 + 1 + 3 + 1 + 3

5
= 2 

 

3) calculating 𝑆𝑆!+*$3 and 𝑆𝑆40*500(   

 

(𝑆𝑆!+*$3) =1(𝑋" − 𝑋!"""")6 = 44 

 

(𝑆𝑆!+*$3) = (6 − 4)6 + (5 − 4)6 + (7 − 4)6 + (5 − 4)6 + (4 − 4)6 + (6 − 4)6 + (5 − 4)6
+ (2 − 4)6 + (1 − 4)6 + (3 − 4)6 + (1 − 4)6 + (3 − 4)6 

 

(𝑆𝑆40*500() =1(𝑋7"""" − 𝑋!"""")6 × 𝑁7  

 

(𝑆𝑆40*500() = (6 − 4)6 × 3 + (5 − 4)6 × 4 + (2 − 4)6 × 5 = 36 

  



 

4) calcula9ng 𝑆𝑆#"*&"( 

 

1(𝑋" − 𝑋7"""")6 =1(𝑋" − 𝑋!"""")6 −1(𝑋7"""" − 𝑋!"""")6 × 𝑁7  

 

𝑆𝑆5"*&"( = 𝑆𝑆!+*$3 − 𝑆𝑆40*500( => 𝑆𝑆5"*&"( = 44 − 36 = 8	 

 

5) calcula9ng the dfs 

 

𝑑𝑓80*500( = 𝑘 − 1																		𝑘: 𝑡ℎ𝑒	𝑡𝑜𝑡𝑎𝑙	𝑛𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑔𝑟𝑜𝑢𝑝𝑠	𝑖𝑛	𝑡ℎ𝑒	𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡	𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 

𝑑𝑓5"*&"( = 𝑁 − 𝑘																		𝑁: 𝑡ℎ𝑒	𝑡𝑜𝑡𝑎𝑙	𝑛𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑐𝑎𝑠𝑒𝑠	𝑖𝑛	𝑡ℎ𝑒	𝑠𝑎𝑚𝑝𝑙𝑒 

 

 

𝑑𝑓80*500( = 3 − 1 = 2 

 

𝑑𝑓5"*&"( = 12 − 3 = 9 

 

6) calcula9ng the mean sum of square MSS 

 

 

MSS for between: 𝑀𝑆𝑆80*500( =
99!"#$""%
(;<=)

= ?@
6
= 18 

 

MSS for within: 𝑀𝑆𝑆5"*&"( =
99$&#'&%
(A<;)

= B
C
= .89 

  



 

7) calculating the f ratio 

 

𝐹-1!"#$""%,-1$&#'&% =
𝑀𝑆𝑆80*500(
𝑀𝑆𝑆5"*&"(

=
18
. 89

= 20.2 

  

8) determining the p level 

 

P < .01 

 

9) decision regarding the null hypothesis, type of error committed 

 

Reject the null hypothesis, committing type I error. 

 

10) calculating eta-square (𝐸6) 

 

𝐸6 =
𝑆𝑆80*500(
𝑆𝑆*+*$3

=
36
44

= 81.8% 

 

11) interpret eta-square 

 

Eta-square is PRE: knowing independent variable reduces errors in estimating the value of  

dependent variable by X%, 

 

 knowing school districts reduces errors in estimating the school missing days by 81.8%. 

  



ANOVA Table 

 

 

 

 Sum of square df MSS f p Eta-square 
Between 36 2  18 20.2 P<.01 81.8% 
Within 44 − 36 = 8 9  . 89 
total 44 


