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ANOVA
I kept the same data that I had for the candy group (now called candy group 1) and the no candy group.  I have data for a third group (called candy group 2).  The two groups were given two different types of candy.  

Here is the raw data:

	Subject
	Minutes brushing/day (Candy1)
	Minutes brushing/day (Candy2)
	Minutes brushing/day (No Candy)

	1
	13
	8
	10

	2
	9
	13
	7

	3
	8
	7
	7

	4
	9
	6
	5

	5
	12
	11
	10

	6
	6
	6
	7

	7
	11.4
	12
	9.2

	8
	9.8
	10.5
	10.4

	9
	11
	12
	8.2

	10
	10
	9.8
	11.2

	11
	10.2
	12
	12.2

	12
	10.2
	9.2
	8.2

	13
	8.8
	8.5
	12.8

	14
	7.8
	8
	9.8

	15
	10.6
	9.7
	9

	16
	8.4
	11
	8.6

	17
	10.2
	10
	6.8

	18
	10.8
	10.5
	10

	19
	11
	12.1
	8.4

	20
	8.6
	11
	9.8

	21
	9.4
	8.5
	11.6

	22
	8.2
	9.3
	10.2

	23
	10
	9
	10

	24
	8.6
	7
	7.8

	
	
	
	

	AVERAGE
	9.666666667
	9.629166667
	9.175

	STD DEV
	1.529611109
	1.98219886
	1.869026717


SELECTION


I am going to use a within-subjects design, where each subject has a few days/weeks of candy1, a few days/weeks of candy2, and a few days/weeks of no candy, with the order of which condition is done first is counterbalanced (1/6 the subjects do candy1 followed by no candy, followed by candy2; 1/6 do candy1, candy2, no candy; 1/6 do candy2, candy1, no candy; 1/6 do candy2, no candy, candy1; 1/6 do no candy, candy1, candy2; and 1/6 do no candy, candy2, candy1). I will select subjects and randomly assign them to the counterbalanced order. Because I’m measuring each subject in each condition, I shouldn’t need to establish a baseline amount of time spent brushing teeth, since I will be looking at the difference in time spent for each subject between the three conditions. 

MANIPULATION

I will test each person for 5 days with candy1, 5 days with candy2, and 5 days without candy. I will control for extraneous factors, like other sources of sugar by asking them to keep a diary of what else they’re eating, or to limit their sugar intake (besides that from the candy) to a standard amount per day. I can assume that each individual’s eating behavior will remain about the same over the course of the study period, with the main difference being the candy intake that I’m causing. On each days that they get candy, I will supply them with the specified type of candy (enough that they will spread eating it over the day), and ask them to eat each daily amount on each ‘candy’ day. For example, I will give them 100 Smarties and 10 pieces of licorice/day. On the days that they get no candy, I will not give them anything. On all 15 study days, they need to keep a record of how many minutes they brush their teeth. 

HYPOTHESIS

Verbal

Null: Giving people candy1, candy2, or no candy will not affect the number of minutes a day that they brush their teeth.
Alternative: At least one of the groups (candy1, candy2, or no candy) will differ in the mean number of minutes a day that they brush their teeth.
Numerical

Null: μcandy1 = μcandy2 = μno candy
Alternative: One of the group means (μcandy1, μcandy2, μno candy) will be different.
DATA

The numbers represent the average amount of time spent brushing, averaged over the 5 days of each condition. 

HYPOTHESIS TEST

The appropriate test to run for this data is a one-way analysis of variance (ANOVA) 
1. Set the hypothesis 

Null: μcandy1 = μcandy2 = μno candy
Alternative: One of the group means (μcandy1, μcandy2, μno candy) will be different.
2.  Calculate the observed value of the statistic

The means of the candy1, candy2, and no candy groups were 9.67, 9.63, and 9.18 minutes per day, respectively.  To test whether or not those means are significantly different from each other, an ANOVA was conducted.
ANOVA table:
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The F value is F = 0.552.

3.  Calculate the critical value of the statistic

The critical value of the F test with 2 and 69 degrees of freedom, with alpha = 0.05 is 3.130.  The observed value of F is less than this, and in fact, the p-value is p = 0.578.
4. Make the decision 

As the calculated value of F-statistic (0.578) is less than the critical value (3.130), we cannot reject the null hypothesis. Also, since the observed p-value of 0.578 is more than alpha value = 0.05, we cannot reject the null hypothesis.

5. My conclusion

The analysis shows that the mean number of minutes spent brushing teeth each day did not vary by group.  If people consume either candy1 or candy2, it does not increase the number of minutes per day that they spend brushing their teeth. The time spent on brushing per day might depend on other factors like exercise rate, daily water intake, daily sodium intake, etc. The amount of spent brushing teeth might depend on how late individuals were awake and whether they had to wake up early in the morning or not rather than other factors.

