21.My 8-year-old son designed a science fair project to test the validity of the 5-second rule for food items dropped on the floor (i.e., the item is safe to eat as long as it is picked up before 5-seconds have passed).  Using a clean technique (latex gloves, sterilized knife and cutting board), he cut pieces of bread into 1-inch squares to use as a growth medium.  With clean tongs, he then placed individual squares 	of bread on the kitchen floor for various time periods:  1-second, 3-seconds, 5-seconds, or 7-seconds.  Four bread squares were used in each time group.  After the specified time had passed, he removed the squares from the floor using his clean tongs and placed the squares into clean dishes, one dish for each time period.  He then placed the four clean dishes in a warm, humid environment to incubate.  After three days, he measured the area of any evident mold/bacterial growth on each piece of bread in square millimeters.  The following results were obtained:


             [image: ]
What is the Independent Variable in this study?
Time period is the independent variable in the study. In the study time is controlled to determine its effect on mold/bacteria growth.
What is the Dependent Variable in this study?
The dependent variable in the study is the area of mold/bacteria growth.

What is the appropriate test to evaluate this data?

An appropriate test statistics is the one way ANOVA test. The one way ANOVA test is used to determine if there any statistical difference between the mean of the independent variables (time periods 1, 3, 5, 7).
What are the hypotheses to be tested in this study?
The hypotheses to be tested are
H0: μ1= μ3= μ5= μ7
Ha: μ1μ3= μ5= μ7   
Ha: μ1μ3μ5 μ7  
Ha: μ1μ3μ5= μ7   
Ha:μ1μ3= μ5 μ7   
  (At least one of the mean is different)
On a separate sheet of paper, complete the analysis you selected at the 0.05 confidence level.  Show all of your work, and be sure to attach the worksheet to this test.
N=16
G=33
SST=SSTr+SSerror
SST=∑∑SSij2-(G2/N)
SST=(12+02+12+12+12+22+22+12+32+22+12+22+52+52+42+32)-(342/16)
       =33.75
SStr=SScolumn2--(G2/N))
SS tr=(32+62+82+172-(342)/16)
       =27.25
SSe=SST-SStr
       =33.75-27.25
     =6.5
MSStr =SStr/df
      =27.25/3
      =9.08333
MSSe=SSe/df
      =6.5/12
       =0.541667
	Source of variation 
	Df
	Sum of squares(SS)
	MSS
	F=value

	Time(tr)
	3
	27.25
	9.0833
	16.76923

	Error
	12
	6.5
	0.541677
	

	Total
	15
	[bookmark: _GoBack]33.75
	
	




The test statistic in the F value computed by= MSStr/MSSe

 Value of your observed/calculated test statistic?

The F value of test statistics calculated is 16.7623.

What is the critical value of your test statistic?
The value F Critical Value at 0.05 level of significance is 3.490295
What is your decision regarding your hypotheses?  Why?
Since Fcalculated >Fcritical we reject the null hypothesis and conclude that they is a difference in area of bacterial growth
 
Is it possible to determine the magnitude of the effect of the Independent Variable in this study?

The magnitude of the effect of the independent Variable can be determined by computing the average area of growth of bacteria /mold.
How would you make that determination?
Compute the average area of bacterial growth under all the time periods 
Average 

What is the value of that calculation?
	Groups
	Count
	Sum
	Average
	Variance

	1-Second
	4
	3
	0.75
	0.25

	3-Second
	4
	6
	1.5
	0.333333

	5-Second 
	4
	8
	2
	0.666667

	7-second  
	4
	16
	4
	0.666667




Do you know at this point which of the group means are significantly different?
The 7 second is significantly different from the group means 
	
Is there a way to find out?
We can find out if the group mean is significantly different by using Effect size 
Effects size=

How would you make that determination?
Effects size=
Using 5-second group as the control group
Thus control group mean=2
Using the 7 –Second group as the experimental group
Experimental group mean=4C
Use Control group s.d =0.6667
Effect size=4/0.6667
Effect size=3
Theoretically Effect size =0.2 represent no significance difference
Since 3>0.2 we conclude that the group of 7 second is statistically different.
The effect size of the other group size is negative hence no statistical difference.
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Time on the Floor and Observed Growth
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