Question 12
Part-a
The plot indicates that the amount of chromium in the diet does NOT affect the GITH mean. 
The plot suggests that restricting the diet rather than letting the rats eat as much as they want have an effect on GITH mean. Specifically, the restricted group showed higher GITH mean than wanted group.
There is an interaction, it means that the difference between the mean GITH of restricted and wanted is higher when the level of chromium is normal than when the level of chromium is low.
Part-b
The row means (4.86 and 4.871 for L and N respectively) suggest that the amount of chromium in the diet does NOT affect the GITH mean. The row means were too close.
The column means (4.485 and 5.246 for M and R respectively) suggest that restricting the diet rather than letting the rats eat as much as they want have an effect on GITH mean. Specifically, the restricted group showed higher GITH mean than wanted group.
There is an interaction, it means that the difference between the mean GITH of restricted and wanted is higher when the level of chromium is normal (0.892) than when the level of chromium is low (0.63).


Question 13
Part-a
	Type of Pot
	Sample Size
	Mean
	Standard Deviation

	Aluminum
	12
	1.8733
	0.5223

	Clay
	12
	2.0367
	0.6013

	Iron
	12
	3.7133
	0.8843



The ratio of the largest standard deviation and the smallest standard deviation is 0.8843/0.5223 = 1.69 which is less than 2. Therefore, applying the rule of thumb, it is reasonable to pool the variance.








Part –b

The plot indicates that the type of cooking pot affects the iron contents of foods. 
There is an interaction, it means that the effect of cooking pot on the iron content of food depends on the type of food.

Part-c
	Source of Variation
	SS
	df
	MS
	F
	P-value

	Type of Pot
	24.89396
	2
	12.44698
	92.26312
	8.53E-13

	Type of Food
	9.296872
	2
	4.648436
	34.45649
	3.7E-08

	Interaction
	2.640428
	4
	0.660107
	4.893037
	0.004247

	Within
	3.6425
	27
	0.134907
	 
	 

	 
	 
	 
	 
	 
	 

	Total
	40.47376
	35
	 
	 
	 



The main effect of type of pot on iron contents was significant F(2, 27) = 92.26, p < .001
The main effect of type of food on iron contents was also significant F(2, 27) = 34.46, p < .001
There was a significant interaction between type of pot and type of food F(4, 27) = 4.89, p = .0042


Question  14
Part-a
The degrees of freedom for handedness, sex, and interaction are 1, 1, and 1.
The df for the error is 945.
The p-values for handedness, sex, and interaction are <.001, <.001, and 0.1476, respectively.

Part-b
The main effect of handedness on mean age at death was significant F(1, 945) = 22.36, p < .001
The main effect of sex on mean age at death was also significant F(1, 945) = 37.44, p < .001
There was NO significant interaction between handedness  and sex F(1, 945) = 2.10, p = .1476

Question 15

The plot indicates that both Major and Gender affect the mean High School Math grade. 
It appears that there is an interaction between Major and Gender.
	Gender
	CS
	EO
	O
	Row Means

	Males
	8.68
	8.35
	7.65
	8.227

	Females
	9.11
	9.36
	8.04
	8.837

	Column Means
	8.895
	8.855
	7.845
	8.532



Female students (8.837) have higher mean high school Math grades than male students (8.227).
Computer Science sophomore students (8.895) have the highest mean high school grades followed by students who shifted to engineering (8.855). The other students who shifted to other majors have the lowest mean high school Math grade (7.845).
The difference between the math high school grades of male and female students change depending on the student’s major at the beginning of the second year.



Question 16

The plot indicates that both Major and Gender affect the mean High School Math grade. 


	SAT Math Scores

	Gender
	CS
	EO
	O
	Row Means

	Males
	628
	618
	589
	611.667

	Females
	582
	631
	543
	585.333

	Column Means
	605
	624.5
	566
	598.500




Male students (611.67) have higher mean SAT Math score than female students (585.50).
Engineering majors (624.50) have the highest mean SAT Math score followed by Computer Science majors (8.855). The other students who shifted to other majors have the lowest mean SAT Math score (566).
The difference between the SAT Math score of male and female students change depending on the student’s major at the beginning of the second year.

[bookmark: _GoBack]Question 17
I will incorporate possible variables that are related to Mathematical abilities of the students.  The variables could be Science highschool grade, parent’s college course, etc.





Aluminum	Meat	Legumes	Vegetables	2.0575000000000001	2.33	1.2324999999999999	Clay	Meat	Legumes	Vegetables	2.1774999999999998	2.4725000000000001	1.46	Iron	Meat	Legumes	Vegetables	4.68	3.6700000000000004	2.79	Iron Content (mg/100g)
Males	CS	EO	O	8.68	8.35	7.65	Females	CS	EO	O	9.11	9.36	8.0399999999999991	Mean High School Math Grade
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