SpringA2019
PSY330: M5 Assignment (40 points)

[bookmark: _Hlk533683927]INSTRUCTION:

1. Use this Word document to type out all the answers. Each answer should be supported by pasting the relevant SPSS output table(s) in this document, or type out calculation process if manual calculation was needed.
2. Download the Excel data file in Canvas for this assignment and import the data into SPSS.
3. Required documents to submit: (Include your name in all file names)
· This Word document with answers and supporting tables/calculations
· SPSS data file(s) (.sav format)
· SPSS output file(s) (.spv format or exported into Word format)
	Note: No grade is earned if any document is missing.
4. Review the module “Assignment Guides” for guidelines and tutorials.

Q1. Perform and Interpret a Bivariate Linear Regression (20 points total)
A. Create an SPSS data file using the Q1 worksheet in the provided Excel data file. This data set contains several measurements of cars manufactured between 1970 and 1979. Each variable should be correctly configured in “Measure”. The values of variable “origin” should be specified under “Values”. (1 point: deduct .5 for each error up to 1 point total)


B. Exploratory bivariate correlations in SPSS.
1. Perform bivariate (Pearson’s) correlations on all the variables except model year and origin. Paste the complete correlation matrix (table) here. (2 points)

	Correlations

	
	engine
	horsepower
	weight
	acceleration

	engine
	Pearson Correlation
	1
	.895**
	.931**
	-.577**

	
	Sig. (2-tailed)
	
	.000
	.000
	.000

	
	N
	307
	307
	307
	307

	horsepower
	Pearson Correlation
	.895**
	1
	.860**
	-.712**

	
	Sig. (2-tailed)
	.000
	
	.000
	.000

	
	N
	307
	307
	307
	307

	weight
	Pearson Correlation
	.931**
	.860**
	1
	-.448**

	
	Sig. (2-tailed)
	.000
	.000
	
	.000

	
	N
	307
	307
	307
	307

	acceleration
	Pearson Correlation
	-.577**
	-.712**
	-.448**
	1

	
	Sig. (2-tailed)
	.000
	.000
	.000
	

	
	N
	307
	307
	307
	307

	**. Correlation is significant at the 0.01 level (2-tailed).




2. Describe the results in the bivariate correlation matrix. Are there significant correlations? Are they positive or negative correlations? (2 points)

The bivariate correlation between engine and horsepower is 0.895 with a p-value of less than 0.00. This implies that there is significant positive relationship between engine and horsepower. The correlation coefficient between engine and weight is 0.931 with a p-value of less than 0.00. This indicates that there is significant positive relationship between the two variables. Pearson correlation coefficient between engine and acceleration is -0.577 with p-value of less than 0.00. This implies that there is significant negative correlation between the two variables. The correlation coefficient between horsepower and weight is 0.86 and p-value of 0.00. This indicates that there is significantly positive correlation between the two variables. Pearson correlation between horsepower and acceleration is -0.712 with p-value of 0.00. This implies that there is negative correlation between the two variables. finally, the correlation between weight and acceleration is -0.448 with p-value of 0.00. This implies that there is significantly negative relationship between the two variables. 

C. Create a bivariate regression model, using acceleration as the outcome variable. Select one variable to be the predictor in the model.
1. Create a scatter plot between the predictor and outcome variables. Make sure the scatter plot has titles for the X and Y axes. Paste the scatter plot in the assignment document. (2 points)	
[image: ]


2. Describe your observations of the scatter plot. Is there a suggestion of a linear relationship between the two variables? If so, make an estimate about the strength (strong, medium, or weak) and direction (positive or negative correlation). (2 points)
Solution
The Scatter Plot Shows That There Is Negative Linear Relationship Between The Two Variables Since The Scatter Slopes From Right To Left. The Negative Relationship Is Strong Since The Dots Are Closely Packed Near Each Other. 

D. Perform a bivariate linear regression analysis in SPSS.
1. Report the omnibus test result on the regression model, including F, p, and adjusted R2. 
Be sure to paste the relevant output tables here to support your answer. (2 points)

	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.577a
	.333
	.331
	2.2544701

	a. Predictors: (Constant), engine



	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	774.037
	1
	774.037
	152.290
	.000b

	
	Residual
	1550.204
	305
	5.083
	
	

	
	Total
	2324.241
	306
	
	
	

	a. Dependent Variable: acceleration

	b. Predictors: (Constant), engine



	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	18.364
	.284
	
	64.761
	.000

	
	engine
	-.015
	.001
	-.577
	-12.341
	.000

	a. Dependent Variable: acceleration



2. Explain what the omnibus result means in words. (2 points)

The analysis shows that the regression coefficient of engine is -0.015 and p-value of 0.00. This implies that a nit increase in engine size reduces acceleration by 0.015. 

3. Report the unstandardized regression equation and the standardized regression equation, based on the SPSS output. Proper symbols should be used in the equations. Be sure to paste the relevant table here to support your answer. (4 points)

	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	18.364
	.284
	
	64.761
	.000

	
	engine
	-.015
	.001
	-.577
	-12.341
	.000

	a. Dependent Variable: acceleration



Unstandardized regression equation: -
Acceleration = 18.364 – 0.015 (engine)
Standardized coefficients equation: -
Acceleration = 18.364 -0.577(engine) 

4. Report the coefficient test on the predictor variable, including t and p. (2 points)
The predictor variable is engine wit t value of -12.341 and p-value of 0.000. 

5. Explain the coefficient test result in words. (1 points)
The predictor coefficient is -0.015 which is significant at 5% confidence level. Since p-value is less than alpha we deduce that the coefficient is statistically significant. 
Q2. Perform and Interpret a Bivariate Linear Regression (20 points total)
For this question set, import the Q2 worksheet in the Excel data file into SPSS. Set the “measure” for all variables and specify the “values” for Religious and Community.
 (1 point: deduct .5 for each error up to 1 point total)
This data file was adapted from a national survey on secondary schools conducted by the US department of education. A school district is considering adjusting the length of a school day to optimize learning outcome, as measured by the percentage of students going to 4-year colleges after graduation. In other words, the research question is whether the number of hours in a school day for students (variable “SchoolHours”) could predict the percentage of graduates attending 4-year colleges (variable “PCollege”). 
A.  Perform a bivariate linear regression analysis in SPSS to answer the research question.

1. Report the omnibus test result on the regression model, including F, p, and adjusted R2. Be sure to paste the relevant output tables here to support your answer. 
(2 points)


	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	1
	.312a
	.097
	.091
	17.754

	a. Predictors: (Constant), SchoolHours



	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	5199.446
	1
	5199.446
	16.495
	.000b

	
	Residual
	48226.464
	153
	315.206
	
	

	
	Total
	53425.910
	154
	
	
	

	a. Dependent Variable: Pcollege

	b. Predictors: (Constant), SchoolHours



2. Explain what the omnibus result means in words. (2 points)
The omnibus result is summary model and ANOVA result. From the summary result the value of r-squared is 0.097 (9.7%) which explains the variation between independent and dependent variable. The ANOVA table shows a F value of 16.495 and p-value of 0.00 implying that the overall fit of model is good. 
3. Report the unstandardized regression equation and the standardized regression equation, based on the SPSS output. Proper symbols should be used in the equations. Paste the relevant output table here to support your answer. (4 points)

	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	42.001
	9.923
	
	4.233
	.000

	
	SchoolHours
	5.843
	1.439
	.312
	4.061
	.000

	a. Dependent Variable: Pcollege



4. Report the coefficient test on the predictor variable, including t and p. (2 points)
Solution
The coefficient is 5.843 wit a t-value of 4.061 and p-value of 0.00. Since p-value is less than alpha (0.05) we deduce that the coefficient is statistically significant at 5% confidence level. 
5. Explain the coefficient test result in words. (1 points)
The coefficient implies that a unit increase in school hours increase pcollege by 5.843.


B. As the data analyst, you are responsible for presenting the results and making a recommendation to the school board. As with all hypothesis test results, we need to consider both the significance result and the effect size.
1. How much of the variance in the percentage of graduates attending 4-year colleges can be accounted for by changing the length of the school day for the students? (1 point)
Solution
The percentage variance of graduates attending 4-year colleges can be accounted for by 9.7%. 

2. Based on your answers to the question above (Q2B1), would you recommend an adjustment on the length of the school day for students? Why or why not? (2 points)
Solution
I would recommend an adjustment since the variation between independent and dependent variable is low. 
C. Let’s assume that you decide to make a recommendation for adjusting the length of the school day, regardless of your answers to the question above (Q2B2).
1. Based on the statistical results, what type of adjustment (increase or decrease) might increase the percentage of graduates attending 4-year colleges? (1 point)
Solution
I would increase the adjustment.

2. Using the regression equation, calculate how long the school day needs to be to achieve 90% on the percentage of graduates attending 4-year colleges. (2 points)
Solution
90 = 42.001 + 0.312x
[bookmark: _GoBack]47.999 = 0.312x
X = 153.84

D. Create a scatter plot for the predictor variable and outcome variable, and paste it here as part of the answer to this question. Discuss your impression of the graph while considering the regression test results. Does the scatter plot offer any additional insight beyond the test results? (2 points)
[image: ]
The scatter shows that there is positive relationship between the two variables however the relationship is not strong. 
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