PSY230		FallB2018
M6 Assignment

General instruction:
1. Complete the Practice Problem first, if you have not done so. It will help you become proficient in answering the questions here.
2. Check out the “Assignment Guides” in the Navigation menu in Blackboard to see how to properly show your math work, instruction on essential procedures in Word and Excel, and APA formatting examples.
3. Use this document to fill in the answers to the questions. You must type out a clear answer to each question, even if the answer is also contained in the Excel file submitted to show work.

Additional instruction for this assignment: 
1. 	Download the Excel data file in Blackboard for this assignment. There is a tab for Q1 and another tab for Q2.
[bookmark: _Hlk501378676]2. 	You will be required to organize (sort) the data and create some graphs in Excel so the Excel file must be submitted along with this Word document. 


Q1. Pearson’s Correlation (20 points)
The data set for this question set (Tab Q1 in the Excel data file) comes from a geriatric research project that tracks the elderly residents in a community to monitor their cognitive function and general health. Based on the literature, education is considered a protective factor against dementia, and memory decline is usually the first sign of dementia. So the researchers would like to know whether education level (measured in number of years of formal schooling) is correlated with memory function (a standardized memory test score) in their sample of elderly residents.

a. Create a scatter plot between the two variables using Excel. Paste the plot here and format it into an APA-styled “figure” (see Assignment Guides for APA format).
- .5 for correct scatter graph type
- .5 for the two axis labels (deduct .5 even if only one label is missing) 
- .5 for APA figure label and number
- .5 for figure caption 
- 1 for correct data from the two variables on the X and Y axes
[image: ]


b. Calculate the mean and standard deviation for the two variables separately. (4 points total: 1 point for each mean and 1 point for each SD, deduct .5 if an answer is incorrect but the calculation process was correct)

Let X = Education level and Y = Memory function
	X
	X2

	16
	256

	18
	324

	14
	196

	20
	400

	16
	256

	14
	196

	14
	196

	12
	144

	18
	324

	13
	169

	17
	289

	18
	324

	12
	144

	16
	256

	12
	144

	14
	196

	8
	64

	12
	144

	21
	441

	15
	225

	
300
	
4688





 







The average level of education was 15 years of formal schooling (SD = 3.15).


	Y
	Y2

	112
	12544

	117
	13689

	96
	9216

	114
	12996

	106
	11236

	80
	6400

	89
	7921

	94
	8836

	113
	12769

	111
	12321

	112
	12544

	84
	7056

	108
	11664

	95
	9025

	117
	13689

	83
	6889

	106
	11236

	100
	10000

	120
	14400

	103
	10609

	
2060
	
215040














The average standardized memory test score was 103 (SD = 12.27).

 
c. Calculate the Z scores for all the scores of the two variables, separately. (4 points total: 2 for the Z scores for each variable, deduct .5 for each error in the Z scores up to a total of 2 per variable)
Tips: It may help to prevent error and to increase clarity if the process and/or the answers (z scores) are listed in a table format.

Z-scores for the Education Variable
	X
	zX = (X - MX)/sX


where  and

	16
	0.32

	18
	0.95

	14
	-0.32

	20
	1.59

	16
	0.32

	14
	-0.32

	14
	-0.32

	12
	-0.95

	18
	0.95

	13
	-0.64

	17
	0.64

	18
	0.95

	12
	-0.95

	16
	0.32

	12
	-0.95

	14
	-0.32

	8
	-2.23

	12
	-0.95

	21
	1.91

	15
	0.00



Z-scores for the Memory Function Variable
	Y
	zY = (Y - MY)/sY


where  and

	112
	0.73

	117
	1.14

	96
	-0.57

	114
	0.90

	106
	0.24

	80
	-1.87

	89
	-1.14

	94
	-0.73

	113
	0.82

	111
	0.65

	112
	0.73

	84
	-1.55

	108
	0.41

	95
	-0.65

	117
	1.14

	83
	-1.63

	106
	0.24

	100
	-0.24

	120
	1.39

	103
	0.00












d. Calculate Pearson’s correlation coefficient r. (2 points total: 1 if the process is correct but the answer is wrong)


	zX
	zY
	zX·zY

	0.317905
	0.733561
	0.2332

	0.953716
	1.141095
	1.0883

	-0.317905
	-0.570548
	0.1814

	1.589527
	0.896575
	1.4251

	0.317905
	0.244520
	0.0777

	-0.317905
	-1.874656
	0.5960

	-0.317905
	-1.141095
	0.3628

	-0.953716
	-0.733561
	0.6996

	0.953716
	0.815068
	0.7773

	-0.635811
	0.652054
	-0.4146

	0.635811
	0.733561
	0.4664

	0.953716
	-1.548629
	-1.4770

	-0.953716
	0.407534
	-0.3887

	0.317905
	-0.652054
	-0.2073

	-0.953716
	1.141095
	-1.0883

	-0.317905
	-1.630136
	0.5182

	-2.225338
	0.244520
	-0.5441

	-0.953716
	-0.244520
	0.2332

	1.907432
	1.385615
	2.6430

	0.000000
	0.000000
	0.0000

	 
	 
	
5.1823








e. Explain the direction and strength of the relationship based on the r. (2 points total: 1 for strength, 1 for direction)

There is a weak positive correlation between education level and memory function.





f. What is the proportion of variance shared between the two variables? (That is, how much of the variance in one variable can be predicted by the variance in the other variable?) (2 points total: 1 if the process is correct but the answer is wrong)




7.4% of the variability in the standardized memory test scores can be predicted from the relationship with education level.


g. If the researcher wants to perform a two-tailed hypothesis test using this data set so that she can generalize the relationship between the two variables from the sample to the population, what would be the null and alternative hypothesis? Write the hypotheses in words and in symbol notation. (2 points total: 1 for each hypothesis, .5 for written, .5 for symbol notation)

Symbol Notation:





Words:
H0:  There is not a significant correlation between education level and memory function.
H1:  There is a significant correlation between education level and memory function.


h. Using SPSS to analyze the same dataset yields a p value of .245. Based on α = .05, what would be the conclusion of the hypothesis test (use wording of “reject the null hypothesis” or “fail to reject the null hypothesis”? How do you know? (1 point total: .5 for conclusion, .5 for rationale)

We fail to reject the null hypothesis because the p-value of .245 is greater than the significance level of .05.


Q2. Pearson’s Correlation (20 points)
It is generally believed that there is a relationship between a college’s acceptance rate and its graduation rate. I wanted to know how strong this relationship is within the top universities in the country so I collected the graduation rate and acceptance rate data of 20 randomly selected universities from all the top U.S. universities (with an acceptance rate at or below 30%). The data set is in Tab Q2 of the Excel data file.

a. Create a scatter plot between the two variables using Excel. Paste the plot here and format it into an APA-styled “figure” (see Assignment Guides for APA format).
- .5 for correct scatter graph type
- .5 for the two axis labels (deduct .5 even if only one label is missing) 
- .5 for APA figure label and number
- .5 for figure caption 
- 1 for correct data from the two variables on the X and Y axes

[image: ]



b. Calculate the mean and standard deviation for the two variables separately. (4 points total: 1 point for each mean and 1 point for each SD, deduct .5 if an answer is in correct but the calculation process was correct)

Let X = Acceptance rate (%) and Y = Graduation rate (%)



	X
	X2

	5
	25

	7
	49

	8
	64

	9
	81

	11
	121

	12
	144

	13
	169

	15
	225

	16
	256

	17
	289

	18
	324

	19
	361

	22
	484

	24
	576

	25
	625

	26
	676

	27
	729

	28
	784

	29
	841

	29
	841

	
360
	
7664





 







The average acceptance rate was 18 percent (SD = 7.89).

	Y
	Y2

	96
	9216

	95
	9025

	93
	8649

	94
	8836

	96
	9216

	92
	8464

	93
	8649

	92
	8464

	93
	8649

	92
	8464

	90
	8100

	96
	9216

	89
	7921

	91
	8281

	77
	5929

	87
	7569

	91
	8281

	85
	7225

	90
	8100

	88
	7744

	
1820
	
165998



 



 percent





 percent

The average graduation rate was 91 percent (SD = 4.46).



c. Calculate the Z scores for all the scores of the two variables, separately. (4 points total: 2 for the Z scores for each variable, deduct .5 for each error in the Z scores up to a total of 2 per variable)
Tips: It may help to prevent error and to increase clarity if the process and/or the answers (z scores) are listed in a table format.


Z scores for Acceptance rate
	X
	zX = (X - MX)/sX


where  and

	5
	-1.65

	7
	-1.39

	8
	-1.27

	9
	-1.14

	11
	-0.89

	12
	-0.76

	13
	-0.63

	15
	-0.38

	16
	-0.25

	17
	-0.13

	18
	0.00

	19
	0.13

	22
	0.51

	24
	0.76

	25
	0.89

	26
	1.01

	27
	1.14

	28
	1.27

	29
	1.39

	29
	1.39




Z scores for Graduation rate

	Y
	zY = (Y - MY)/sY


where  and

	96
	1.12

	95
	0.90

	93
	0.45

	94
	0.67

	96
	1.12

	92
	0.22

	93
	0.45

	92
	0.22

	93
	0.45

	92
	0.22

	90
	-0.22

	96
	1.12

	89
	-0.45

	91
	0.00

	77
	-3.14

	87
	-0.90

	91
	0.00

	85
	-1.35

	90
	-0.22

	88
	-0.67




d. Calculate Pearson’s correlation coefficient r. (2 points total: 1 if the process is correct but the answer is wrong)


	zX
	zY
	zX·zY

	-1.646813
	1.120988
	-1.8461

	-1.393457
	0.896790
	-1.2496

	-1.266779
	0.448395
	-0.5680

	-1.140101
	0.672593
	-0.7668

	-0.886745
	1.120988
	-0.9940

	-0.760068
	0.224198
	-0.1704

	-0.633390
	0.448395
	-0.2840

	-0.380034
	0.224198
	-0.0852

	-0.253356
	0.448395
	-0.1136

	-0.126678
	0.224198
	-0.0284

	0.000000
	-0.224198
	0.0000

	0.126678
	1.120988
	0.1420

	0.506712
	-0.448395
	-0.2272

	0.760068
	0.000000
	0.0000

	0.886745
	-3.138766
	-2.7833

	1.013423
	-0.896790
	-0.9088

	1.140101
	0.000000
	0.0000

	1.266779
	-1.345185
	-1.7041

	1.393457
	-0.224198
	-0.3124

	1.393457
	-0.672593
	-0.9372

	 
	 
	
-12.8372









e. Explain the direction and strength of the relationship based on the r. (2 points total: 1 for strength, 1 for direction)

There is a moderate to strong negative correlation between a college’s acceptance rate and its graduation rate.



f. What is the proportion of variance shared between the two variables? (That is, how much of the variance in one variable can be predicted by the variance in the other variable?) (2 points total: 1 if the process is correct but the answer is wrong)




45.6% of the variability in the graduation rate can be predicted from the relationship with acceptance rate.


g. If the researcher wants to perform a two-tailed hypothesis test using this data set so that she can generalize the relationship between the two variables from the sample to the population, what would be the null and alternative hypothesis? Write the hypotheses in words and in symbol notation. (2 points total: 1 for each hypothesis, .5 for written, .5 for symbol notation)

Symbol Notation:





Words:
H0:  There is not a significant correlation between a college’s acceptance rate and its graduation rate.
H1:  There is a significant correlation between a college’s acceptance rate and its graduation rate.



h. Using SPSS to analyze the same dataset yields a p value of .001. Based on α = .05, what would be the conclusion of the hypothesis test (use wording of “reject the null hypothesis” or “fail to reject the null hypothesis”? How do you know? (1 point total: .5 for conclusion, .5 for rationale)

We reject the null hypothesis because the p-value of .001 is less than the significance level of .05.

[bookmark: _GoBack]
Extra Credit Question (2 point)
Explain the meaning of p = .245 in Q1h above, in your own words. Explain why the p value allows us to determine the significance of a hypothesis test. (.5 for each answer)


The probability of observing a sample correlation coefficient as extreme as, or more extreme than |r| = 0.273, given that  in the population is 0.245. The lower the p-value, the stronger is our evidence against the null hypothesis, that’s why it allows us to determine the significance of a hypothesis test by comparing it to the alpha level.
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Figure 2. Scatterplot depicting the relationship between a college’s acceptance rate and its graduation rate.
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Figure 1. Scatterplot depicting the relationship between education level and memory function.
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