SpringA2019
PSY330: M4 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 Two-Way ANOVA (20 points total)
Use the Q1 worksheet in the data file for the following questions. This worksheet contains data from a salary survey. We would like to know if gender and education level have a significant effect on salary. The worksheet “Codebook” contains descriptions and values for the variables

A. Import the Q1 data set into SPSS. Be sure to specify the scale of measurement (“Measure” column) for each variable and specify the “Values” for the two IVs in “Variable View.” Submit the SPSS data file to earn the points. (2 points: deduct .5 for each error up to 2 total)


B. Run a 2x5 two-way ANOVA on the data set. Report the omnibus test result:
1. Report the omnibus F test result in APA format including F, p, and partial 2. Be sure to paste the relevant output table here to support your answer. (2 points)


	Tests of Between-Subjects Effects

	Dependent Variable:   Salary(k)  

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Corrected Model
	76562.936a
	9
	8506.993
	75.598
	.000

	Intercept
	472411.000
	1
	472411.000
	4198.107
	.000

	Gender
	642.901
	1
	642.901
	5.713
	.017

	Ed
	75083.917
	4
	18770.979
	166.809
	.000

	Gender * Ed
	1326.942
	4
	331.735
	2.948
	.020

	Error
	43886.515
	390
	112.530
	
	

	Total
	588303.057
	400
	
	
	

	Corrected Total
	120449.451
	399
	
	
	

	a. R Squared = .636 (Adjusted R Squared = .627)


The two – way analysis of variance yielded an F ratio of F(9,399) = 75.598, p = 0.000, R2 = 0.636. 
2. Draw a conclusion from the hypothesis testing result and state the finding as supported by the result (1 points)
	
Conclusion:	This implies that the corrected model is statistically significant and explains 63.6% of the total variation on the salary depending on gender and education level.

Finding:	 Gender and education level are significant determinants of the salary of an employee.

C. Report the result of the test on the Gender x Ed interaction effect:
1. Report the test result on the interaction effect in APA format including F, p, and partial 2 (2 points)
The two-way ANOVA reported an F ratio of F (4, 400) = 2.948, p = 0.020 on the gender and education level interaction effect.

2. Draw a conclusion from the hypothesis testing result and state the finding supported by the result (1 points)
Conclusion:	The interaction effect between gender and education level is statistically significant.
Finding:	The interaction between gender and education level have a significant effect on the salary of the employee.
3. If follow-up tests are necessary, perform those tests and report the result in APA format. And then explain the finding from the follow-up tests. If no follow-up tests are necessary, go to question 4 below. (2 points)
4. If follow-up tests are not necessary, explain why they are not necessary. Then create a mean plot with Ed as the horizontal axis and gender as the grouping factor, and paste it here. (2 points)
Post hoc tests are designed for situations whereby the factor has more than three means and additional information is needed to provide specific information is needed to determine which means are statistically significant. In this case, the interaction has only one mean and therefore, post hoc tests are not necessary.
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D. Report the hypothesis test result of the main effect of Ed.
1. Report the test result on the main effect in APA format including F, p, and partial 2 (2 points)
The two-way ANOVA reported an F ratio of F (4, 400) = 166.809, p = 0.000 on the education level main effect.
2. Draw a conclusion from the hypothesis testing result and state the finding supported by the result (1 points)
Education level effect is statistically significant at 0.05 level of significant. Therefore, education level is a statistically significant main effect on the salary of an employee. 

3. If post hoc tests are necessary, perform those tests and report the result in APA format. And then explain the finding from the follow-up tests. If post hoc tests are not necessary, go to question 4 below. (2 points)
From the Turkey HSD test results, all the mean differences are greater than The HSD critical difference and are therefore statistically significant at 0.05 level of significance.
	Multiple Comparisons

	Dependent Variable:   Salary(k)  

	Tukey HSD  

	(I) Ed
	(J) Ed
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	
	
	
	
	
	Lower Bound
	Upper Bound

	not graduated from high school
	graduated from high school
	-1.23685
	1.774712
	.957
	-6.10060
	3.62690

	
	some college courses
	-7.23258*
	1.875634
	.001
	-12.37291
	-2.09225

	
	Bachelors degree
	-26.96010*
	2.086522
	.000
	-32.67839
	-21.24181

	
	1+year of grad
	-46.71891*
	2.489433
	.000
	-53.54141
	-39.89641

	graduated from high school
	not graduated from high school
	1.23685
	1.774712
	.957
	-3.62690
	6.10060

	
	some college courses
	-5.99573*
	1.332299
	.000
	-9.64700
	-2.34445

	
	Bachelors degree
	-25.72325*
	1.615732
	.000
	-30.15130
	-21.29520

	
	1+year of grad
	-45.48206*
	2.110520
	.000
	-51.26612
	-39.69801

	some college courses
	not graduated from high school
	7.23258*
	1.875634
	.001
	2.09225
	12.37291

	
	graduated from high school
	5.99573*
	1.332299
	.000
	2.34445
	9.64700

	
	Bachelors degree
	-19.72752*
	1.725975
	.000
	-24.45770
	-14.99734

	
	1+year of grad
	-39.48633*
	2.196063
	.000
	-45.50483
	-33.46784

	Bachelors degree
	not graduated from high school
	26.96010*
	2.086522
	.000
	21.24181
	32.67839

	
	graduated from high school
	25.72325*
	1.615732
	.000
	21.29520
	30.15130

	
	some college courses
	19.72752*
	1.725975
	.000
	14.99734
	24.45770

	
	1+year of grad
	-19.75881*
	2.378711
	.000
	-26.27787
	-13.23976

	1+year of grad
	not graduated from high school
	46.71891*
	2.489433
	.000
	39.89641
	53.54141

	
	graduated from high school
	45.48206*
	2.110520
	.000
	39.69801
	51.26612

	
	some college courses
	39.48633*
	2.196063
	.000
	33.46784
	45.50483

	
	Bachelors degree
	19.75881*
	2.378711
	.000
	13.23976
	26.27787

	Based on observed means.
 The error term is Mean Square(Error) = 112.530.

	*. The mean difference is significant at the .05 level.



4. If post hoc tests are not necessary, explain why they are not necessary. Then create a bar graph to show the comparison being made within the main effect. (2 points)
E. Report the hypothesis test result of the main effect of Gender.
1. Report the test result on the main effect in APA format including F, p, and partial 2 (2 points)
The two-way ANOVA reported an F ration of F (1, 400) = 5.713, p = 0.017
2. Draw a conclusion from the hypothesis testing result and state the finding supported by the result (1 points)
The effect of gender is statistically significant at 0.05 level of significance. This implies that gender is a significant factor in determining the salary of the employee.
3. If post hoc tests are necessary, perform those tests and report the result in APA format. And then explain the finding from the follow-up tests. If post hoc tests are not necessary, go to question 4 below. (2 points)
4. If post hoc tests are not necessary, explain why they are not necessary. Then create a bar graph to show the mean comparison within the main effect. (2 points)
Post hoc tests are designed for situations whereby the factor has more than three means and additional information is needed to provide specific information is needed to determine which means are statistically significant. In this case, gender has two means and therefore, post hoc tests are not necessary.
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Q2. Perform and Interpret a Two-Way ANOVA (20 points total)
Use the Q2 worksheet in the data file for the following questions. This worksheet contains data from a study comparing four different antidepressants. We would like to know if the reduction in depression symptom score differs among the different drugs and whether it matters if the patient is having her/his first depression episode or a repeated one. The worksheet “Codebook” contains descriptions and values of the variables. 
Note that the depression ChangeScore is treated as a continuous variable in this analysis.
A. Import the Q2 data set into SPSS. Be sure to specify the scale of measurement (“Measure” column) for each variable and specify the “Values” for the two IVs in “Variable View.” Submit the SPSS data file to earn the points. (2 points: deduct .5 for each error up to 2 total)

B. Run a 4x2 two-way ANOVA on the data set. Report the omnibus test result:

1. Report the omnibus F test result in APA format including F, p, and partial 2 (2 points)

	Tests of Between-Subjects Effects

	Dependent Variable:   Changescore  

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	Corrected Model
	153.448a
	7
	21.921
	2.442
	.023

	Intercept
	23.134
	1
	23.134
	2.577
	.111

	Drug
	116.171
	3
	38.724
	4.314
	.006

	Episode
	26.284
	1
	26.284
	2.928
	.090

	Drug * Episode
	10.273
	3
	3.424
	.381
	.767

	Error
	969.518
	108
	8.977
	
	

	Total
	1150.000
	116
	
	
	

	Corrected Total
	1122.966
	115
	
	
	

	a. R Squared = .137 (Adjusted R Squared = .081)



The two-way ANOVA reported an F ration of F(7, 115) = 2.442, p = 0.023, R2 = 0.137 for the corrected model.
2. Draw a conclusion from the hypothesis testing result and state the finding as supported by the result (1 points)
This implies that the corrected model is statistically significant at 0.05 level of significance and explains 13.7% of the average change of scores after one month of treatment.
C. Report the result of the test on the drug x episode interaction effect:
1. Report the test result on the interaction effect in APA format including F, p, and partial 2 (2 points)
The ANOVA results for the interaction effect between drug and episode had an F value of F(3, 116) = 0.381, p = 0.767. 
2. Draw a conclusion from the hypothesis testing result and state the finding supported by the result (1 points)
The interaction effect between drug and episode is not statistically significant at 0.05 level of significant. This implies that interaction between drug and episode have no significant effect on the change of scores after one month of treatment.

3. If follow-up tests are necessary, perform those tests and report the result in APA format. And then explain the finding from the follow-up tests. If no follow-up tests are necessary, go to the next question below. (2 points)

4. If follow-up tests are not necessary, explain why they are not necessary. Then create a mean plot with Drug as the horizontal axis and Episode as the grouping factor, and paste it here. (2 points)
Post hoc tests are designed for situations whereby the factor has more than three means and additional information is needed to provide specific information is needed to determine which means are statistically significant. In this case, the interaction has only one mean and therefore, post hoc tests are not necessary.
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D. Report the hypothesis test result of the main effect of Drug.

1. Report the test result on the main effect in APA format including F, p, and partial 2 (2 points)
The two-way ANOVA reports an F value of F(3, 116) = 4.314, p = 0.006 on the main effect of drug.
2. Draw a conclusion from the hypothesis testing result and state the finding supported by the result (1 points)
The main effect of drug is statistically significant at 0.05 level of significant. This implies that the drug used in treatment has a significant effect on the change of scores after one month of treatment.

3. If post hoc tests are necessary, perform those tests and report the result in APA format. And then explain the finding from the follow-up tests. If post hoc tests are not necessary, go to the next question below. (2 points)

From the Turkey HSD post hoc test results, the mean difference between SSRI #4 and SSRI #3 is statistically significant at 5% level of significance. All the other mean differences are statistically insignificant.
	Multiple Comparisons

	Dependent Variable:   Changescore  

	Tukey HSD  

	(I) Drug
	(J) Drug
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	
	
	
	
	
	Lower Bound
	Upper Bound

	SSRI #1
	SSRI #2
	.37
	.787
	.966
	-1.69
	2.42

	
	SSRI #3
	-.99
	.787
	.593
	-3.04
	1.07

	
	SSRI #4
	1.80
	.774
	.098
	-.22
	3.82

	SSRI #2
	SSRI #1
	-.37
	.787
	.966
	-2.42
	1.69

	
	SSRI #3
	-1.36
	.801
	.331
	-3.45
	.73

	
	SSRI #4
	1.43
	.787
	.271
	-.62
	3.49

	SSRI #3
	SSRI #1
	.99
	.787
	.593
	-1.07
	3.04

	
	SSRI #2
	1.36
	.801
	.331
	-.73
	3.45

	
	SSRI #4
	2.79*
	.787
	.003
	.73
	4.84

	SSRI #4
	SSRI #1
	-1.80
	.774
	.098
	-3.82
	.22

	
	SSRI #2
	-1.43
	.787
	.271
	-3.49
	.62

	
	SSRI #3
	-2.79*
	.787
	.003
	-4.84
	-.73

	Based on observed means.
 The error term is Mean Square(Error) = 8.977.

	*. The mean difference is significant at the .05 level.



4. If post hoc tests are not necessary, explain why they are not necessary. Then create a bar graph to show the mean comparison within the factor examined here. (2 points)
E. Report the hypothesis test result of the main effect of Episode.
1. Report the test result on the main effect in APA format including F, p, and partial 2 (2 points)

The two-way ANOVA reports an F value of F(1, 116) = 2.928, p = 0.090 on the main effect of Episode.
2. Draw a conclusion from the hypothesis testing result and state the finding supported by the result (1 points)
The main effect of Episode is statistically significant at 0.05 level of significance. This implies that the episode of depression has significant effect on the change of scores after one month of treatment.
3. If post hoc tests are necessary, perform those tests and report the result in APA format. And then explain the finding from the follow-up tests. If post hoc tests are not necessary, go to the next question below. (2 points)


4. If post hoc tests are not necessary, explain why they are not necessary. Then create a bar graph to show the mean comparison within the factor examined here. (2 points)
Post hoc tests are designed for situations whereby the factor has more than three means and additional information is needed to provide specific information is needed to determine which means are statistically significant. In this case, Episode has two means and therefore, post hoc tests are not necessary.
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