STATISTICS ASSIGNMENT #795 SOLUTION

Question:
Improve Screen Experiment
Not sure how to set up and solve this problem. 
In order to weed out some of the factors identified by the VOC in the 
survey, the team will conduct a simple screening experiment.  They will 
analyze the results of the experiment to determine which factors need further study, and (in order to save time and money) which factors can be set aside for study at a later time.  The team set up the fractional factorial designof experiments as shown below.  The resolution is III, which is not great, but sufficient for a screening experiment.  They then conducted the  experiment  and collected the data provided. 


1.  For each factor, calculate the difference between when it is set to the low, and when it is set to the high. 
2.  Once you have done this create a Main Effects Plot (be sure to do all 10 factors on the same plot (so they have the same scale). 
3.  Identify which factors (if any) have a more significant affect than the others on student scores on the MEAP. 

Which is the better level for TEACHER?       
Which is the better level for STYLE?   
Which is the better level for GRADE?   
Which is the better level for SPECIAL ED?       
Which is the better level for SOCIO-ECON?       
Which is the better level for 2 PARENTS?     
Which is the better level for EXTRA CIRR?     
Which is the better level for GPA?   
Which is the better level for Comm. Involve?     
Which is the better level for ABSENCES?     

Solution:

Introduction:


The experiment involves 10 factors to be tested. The factors are 
	Factor 
	
	

	A
	Teacher
	

	B
	Style
	

	C
	Grade
	

	D
	Special Education

	E
	Socio-Economics

	F
	Two parents

	G
	Extra Curricular

	H
	GPA
	

	I
	Community Involvement

	J
	Attendance


The purpose of the experiment is to identify those highly influencing factors and studying them in detail in the further. 

Reduction of factors results in reduced cost, time and manpower. 
Data Structure:

The preliminary data is collected using a Fractional Factorial Design. From this data, the main effects of the 10 factors are estimated and those that are significant are filtered. The main effects of the factors are calculated by comparing the factor totals at high and low levels. 

The average score of factors at high and low levels are calculated using the following formula:

Average of factor A (High) = 
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Average of factor A (Low) = 
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Calculation of Averages (For high and low) for factors A through J:

The average of the factor A when it is High 

High A = 
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The average of the factor A when it is Low

Low A = 
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Similarly, we find the low and high averages for the remaining nine factors as follows:
High B = 
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Low B = 
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High C = 
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Low C = 
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High D = 
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Low D = 
[image: image17.wmf]8

68

70

68

69

73

 

63

70

65

+

+

+

+

+

+

+

 

             = 
[image: image18.wmf]8

546

 

             = 68.25
High E = 
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Low E= 
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 High F = 
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Low F = 
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High G= 
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Low G = 
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High H = 
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Low H = 
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High I = 
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Low I = 
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High J = 
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Low J = 
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Delta or Change (Main Effect) 

The Main effect of factors A through J is calculated using the following formula:

The Main Effect A is given by 

Main Effect = A = 
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Main effect of A = 
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The Main Effect of A is – 0.5 

Similarly, we calculated the other factors are given by 

Main effect of B = 
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The Main Effect of B is – 2.75

Main effect of C = 
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The Main Effect of C is – 1.25
Main effect of D = 
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The Main Effect of D is 1

Main effect of E = 
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The Main Effect of E is – 0.5

Main effect of F= 
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The Main Effect of F is 1
Main effect of G = 
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The Main Effect of G is 3.25

Main effect of H= 
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The Main Effect of H is – 0.75 
Main effect of I= 
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The Main Effect of I is 4.5

Main effect of J= 
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The Main Effect of J is – 4.25 
1. The difference between the factors scores when they are at high and low levels are consolidated and presented in the following table:
	Trial
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J

	Delta or change
(High – Low)
	-0.5
	-2.75
	-1.25
	1
	-0.5
	1
	3.25
	-0.75
	4.5
	-4.25


2. The Main effects of all the 10 factors derived in the previous section are plotted in the following Main Effect Plot:
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3. Identification of Significant factors:

From the above Main Effect Plot, we see that the five factors B, C, G. I and J have significant effect over MEAP score. Those factors, for which the difference exceeds one, are taken as significant factors. The significant factors are listed below:
Significant Factors:

· B - Teaching Style.

· C – Grade Level

· G –Extra Curricular Activities

· I – Community Involvement

· J - Attendance


Going by the difference of averages at high and low levels and considering the low –high representation of the variables, we select better level for each factor. 

Which is the better level for TEACHER? 
      The average score for TEACHER at higher level is 68.5 and that of at lower level is 69. Thus we see that for TEACHER the better level is low, as it has higher score. Thus we see that the Teach A teaching style is a better one.

Which is the better level for STYLE? 
       The average score for STYLE at higher level is 67.375 and that of at lower level is 70.125. Thus we see that for STYLE the better level is low, as it has higher score. Thus we see that the Group teaching style is a better one. 

Which is the better level for GRADE?  
       The average score for GRADE at higher level is 68.125 and that of at lower level is 69.375 Thus we see that for GRADE the better level is low, as it has higher score. Thus we see that the Grade level (9 -10) is a better one.

Which is the better level for SPECIAL ED?      
       The average score for SPECIAL ED at higher level is 69.25 and that of at lower level is 68.25. Thus we see that for SPECIAL ED the better level is high, as it has higher score. Thus we see that the score is high for those who have not taken the special education. 


Which is the better level for SOCIO-ECON?  
          The average score for SOCIO-ECON at higher level is 68.5 and that of at lower level is 69. Thus we see that for SOCIO-ECON the better level is low, as it has higher score. Thus we see that the score is high for those who are above the Poverty line. 
Which is the better level for 2 PARENTS?     
      The average score for 2 PARENTS at higher level is 69.25 and that of at lower level is 68.25. Thus we see that for 2 PARENTS the better level is high, as it has higher score. Thus we see that the score is high for those who have both the parents. 

Which is the better level for EXTRA CIRR?     
      The average score for EXTRA CIRR at higher level is 70.375 and that of at lower level is 67.125. Thus we see that for EXTRA CIRR the better level is HIGH, as it has higher score. Thus we see that the score is high for those who have extra curriculum activities. 

Which is the better level for GPA?   
      The average score for GP A at higher level is 68.375 and that of at lower level is 69.125 Thus we see that for GPA the better level is low, as it has higher score. Thus we see that the score is high for those who GPA scores of 3 or more. 
Which is the better level for Comm. Involve?     
      The average score for Comm. Involve at higher level is 71 and that of at lower level is 66.5. Thus we see that for Comm. Involve the better level is high, as it has higher score. Thus we see that the score is high for those who have community involvement. 
Which is the better level for ABSENCES?     

      The average score for ABSENCES at higher level is 66.625 and that of at lower level is 70.875. Thus we see that for ABSENCES the better level is low, as it has higher score. Thus we see that the score is high for those who have less than 5 absences. 
The above facts are consolidated and presented below:

	Factor
	FACTOR NAME
	Prefered Level
	 

	A
	Teacher
	LOW
	TEACH A

	B
	Teaching Style
	LOW
	GROUP

	C
	Grade Level
	LOW
	9, 10

	D
	Special Education
	HIGH
	NO

	E
	Socio-economic Status
	LOW
	> POVERTY

	F
	2 Parent Home
	HIGH
	YES

	G
	Extra Curr Activities
	HIGH
	YES

	H
	GPA
	LOW
	> 3 OR MORE

	I
	Community Involvement
	HIGH
	YES

	J
	Attendance
	LOW
	< 5 ABSENECES


Note: The facts that are significant are highlighted in Green 
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