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PSY330: M3 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.

Information about the data set for Q1 and Q2:
This data set (in worksheet “Q1 and Q2) was adapted from a survey study conducted by the US Department of Education. A large sample of schools across the country participated in the study and our data set here contains the data from high schools in the western region of US. Only selected variables are included in our data set. The worksheet “Codebook” contains descriptions and values for the variables.

Q1. Perform and Interpret a One-Way ANOVA (17 points total)
Create an SPSS data file from the data set. Make sure the SPSS data file meets the following criteria: (2 points total: deduct .5 for each error up to 2 points total)
- All variables are present in the data tile under the “Data View”
- All variables are configured correctly in “Measure” under the “Variable View”
- The “Values” of the variables, “Community” and “Religion,” should be specified under “Variable View”


Examine the relationship between the type of community in which a school is located (“Community”-Community type) and percentage of their students going to 4-year colleges after graduation (“PCollege”-Percent to 4-year college). In other words, we want to know whether the percentage of students going to 4-year colleges differs among city schools, suburb schools, and town/rural schools. Run a One-Way ANOVA to answer the research question. Be sure to request descriptive statistics on the variables and include the test for homogeneity of variances.

A. What is the null hypothesis (in words)? What are the DV and IV? (2 points total)
The Null hypothesis (Ho): There is no statistically significant difference in the percentage of their students going to 4- year colleges after graduation in community.
The dependent variable :  The percentage of their students (PCollege)
Independent variable : Community 

B. Was the test for homogeneity of variances significant? What does it tell us about the ANOVA assumption of equal variances among the groups? Be sure to paste the relevant output table here to support the answer. (2 points total)

	Test of Homogeneity of Variances

	Pcollege  

	Levene Statistic
	df1
	df2
	Sig.

	3.101
	2
	152
	.048



The analysis of the levene’s test  shows that p-value = 0.048, this shows that  the homogeneity assumption has been met. The test is significant  since p<0.05. The homogeneity of variance shows that it is possible to conduct an Anova analysis  successfully.

C. Report the results of the one-way ANOVA using symbols in the APA format. Be sure to include the F statistic, the p value, and the effect size ƞ2. Be sure to paste the relevant output table here to support the answer. (6 points total: 2 points each)

	ANOVA

	Pcollege  

	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Between Groups
	1901.425
	2
	950.713
	2.805
	.064

	Within Groups
	51524.485
	152
	338.977
	
	

	Total
	53425.910
	154
	
	
	




A one-way analysis of variance was conducted which showed that there was no statistically significant difference between  communities  at (F(2, 152) = 2.805, p = 0.064. The effect size  = 0.964


D. Make a decision about the null hypothesis (reject or fail to reject) and then
write 1-2 sentences to directly answer the research question above based on the ANOVA result. (2 point, 1 for each question)
We reject the null hypothesis and conclude that there is no statistically significant difference in the percentage of their students going to 4- year colleges after graduation in community. This decision is made because the p-value = 0.064 which is greater than 0.064.

E. If post hoc analysis was necessary, discuss the findings. If post hoc analysis was not necessary, skip this question and go to question F.
1. Which test was used to compare the groups? (1 point)
2. Where were the significant differences? (Be specific about which group has significantly higher or lower percentage of college-going students compared to which group.) (2 points total)

F. If post hoc analysis was not necessary, plot a bar graph to show the mean percentages of college-going students for the three community types. (3 points)
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Q2. Comparing One-Way ANOVA with Independent-Samples t Test (10 points total)
Use the same data set (“Q1 and Q2”) for this question set. Among the high schools, some have a religious orientation while others do not (“Religious”-Does school have a religious affiliation). Perform data analysis to compare these two types of schools in terms of the number of hours of a school day for students (“SchoolHours”-Hours in school day for students). 

A. Run a one-way ANOVA to answer the research question. 

1. Report the results using symbols in the APA format. Be sure to include the F statistic, the p value, and the effect size ƞ2. Be sure to paste the relevant output table to support your answer. (3 points)


	ANOVA

	SchoolHours  

	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Between Groups
	3.295
	1
	3.295
	3.384
	.068

	Within Groups
	149.002
	153
	.974
	
	

	Total
	152.297
	154
	
	
	



There was no statistically significant difference between religious affiliation  based on the hours in school day for students at F(1,153) = 3.384, p = 0.068 and the effect size = 0.98.
2. Would you reject the null hypothesis? What is the answer to the research question? (1 point)

We reject the null hypothesis and conclude that there is no different in religious affiliation based on the school hours

B. Run an independent-samples t test to answer the research question. 

1. Report the results using symbols in the APA format. Be sure to include the t statistic, the p value, and the effect size d. Be sure to paste the relevant output tables here to support your answer. (3 points)


	Independent Samples Test

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	Lower
	Upper

	SchoolDays
	Equal variances assumed
	1.504
	.222
	3.225
	153
	.002
	7.333
	2.273
	2.841
	11.824

	
	Equal variances not assumed
	
	
	3.064
	14.015
	.008
	7.333
	2.393
	2.201
	12.464



An independent samples t-test  was conducted where the analysis identified that there was a statistically significant difference in school hours  between religious affiliation at t(153) = 3.22, p =0.002.

2. Would you reject the null hypothesis? What is the answer to the research question? (1 point)
We reject the null hypothesis and conclude that there is a statistically significant difference in school hours based on religious affiliation.

C. Compare the SPSS output tables for the two different tests.

1. Point out two differences between the results of the two tests. (2 points)
The p-value for one way anova =  0.068 while the p-value for the independent t test = 0.002. another difference is that the f-value for one way anova = 3.384 while the F-value for independent t-test = 1.504.

2. Point out two similarities between the results of the two tests. (2 points)
The degree of freedom within groups is 153 for both tests
The degrees of freedom between groups is 1 for both tests.



Q3. Perform and interpret a one-way repeated-measures ANOVA (Total: 13 points)
For this question set, import the worksheet “Q3” into SPSS to create a data file. (1 point, deduct .5 for each error up to 1 point total)

This data set was adapted from one of my own experiments. In this experiment, I examined people’s memory for colors of drawings of ordinary objects and the associated EEGs (brain waves). Because I needed to have a large number of trials to analyze the EEGs properly and people couldn’t possibly remember that many pictures all at once, I tested the subjects in 4 memory sessions.
The data set shows the percent correct for each subject in the four sessions. Because color memory test is a relatively difficult task, it is of interest to me to see if there were significant differences across the sessions in color memory performance. If there were changes in the upward direction, it may indicate some practice effect in the subjects’ color memory performance. For this question, perform a one-way repeated-measures ANOVA with the factor of “session” (4 levels) and the DV of color memory score.

A. Formulate the null hypothesis (in words) for my research question. (1 point)

Null hypothesis (Ho): There is no statistically significant difference between the levels
B. Run the one-way repeated-measures ANOVA in SPSS to test the hypothesis and answer the research question. 

1. Determine if the assumption of sphericity has been met by our data. Report the test of sphericity result to support your answer (p value). Be sure to paste the relevant output tables here.  (2 points total: Answer=1, statistics=1)


	Mauchly's Test of Sphericitya

	Measure:   MEASURE_1  

	Within Subjects Effect
	Mauchly's W
	Approx. Chi-Square
	df
	Sig.
	Epsilonb

	
	
	
	
	
	Greenhouse-Geisser
	Huynh-Feldt
	Lower-bound

	factor1
	.688
	8.127
	5
	.150
	.812
	.916
	.333

	Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent variables is proportional to an identity matrix.

	a. Design: Intercept 
 Within Subjects Design: factor1

	b. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are displayed in the Tests of Within-Subjects Effects table.












2. Report the test result (including F statistic, p value, and partial 2). Be sure to paste the relevant output tables here to support your answer. 
(3 points total: hypothesis test result=1, statistics format=1, statistics accuracy=1)

		Tests of Within-Subjects Effects

	Measure:   MEASURE_1  

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

	factor1
	Sphericity Assumed
	834.276
	3
	278.092
	1.843
	.148
	.074

	
	Greenhouse-Geisser
	834.276
	2.437
	342.314
	1.843
	.160
	.074

	
	Huynh-Feldt
	834.276
	2.747
	303.673
	1.843
	.153
	.074

	
	Lower-bound
	834.276
	1.000
	834.276
	1.843
	.188
	.074

	Error(factor1)
	Sphericity Assumed
	10413.906
	69
	150.926
	
	
	

	
	Greenhouse-Geisser
	10413.906
	56.055
	185.781
	
	
	

	
	Huynh-Feldt
	10413.906
	63.187
	164.810
	
	
	

	
	Lower-bound
	10413.906
	23.000
	452.779
	
	
	



F(3,69) = 1.843, p = 0.148, n2 = 0.07
3. Do you reject the null hypothesis? What is the answer to the research question? 
(2 points total, 1 for each question)

Fail to reject the null hypothesis  since p>0.05. Therefore the answer to the research question is that there is no statistically significant difference between the levels
4. Request simple contrasts for the variable of “session” if you did not do so when you ran the ANOVA. Examine the contrasts and discuss your observation regarding any changes or lack of changes between the different sessions. Be sure to paste the relevant output table here to support your answer.
(2 points total: discussion of significant differences=1, discussion of non-significant differences=1)

	Tests of Within-Subjects Contrasts

	Measure:   MEASURE_1  

	Source
	factor1
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.
	Partial Eta Squared

	factor1
	Linear
	807.927
	1
	807.927
	5.144
	.033
	.183

	
	Quadratic
	14.947
	1
	14.947
	.106
	.748
	.005

	
	Cubic
	11.402
	1
	11.402
	.074
	.788
	.003

	Error(factor1)
	Linear
	3612.648
	23
	157.072
	
	
	

	
	Quadratic
	3249.476
	23
	141.282
	
	
	

	
	Cubic
	3551.781
	23
	154.425
	
	
	



The analysis shows that there was no significant interaction between the different levels that were included in the analysis. The findings show that each of the sessions is statistically dependent on each other  which explains the findings.

5. Request a plot to show the color memory performance from session 1 to session 4. What information does this graph provide in addition to the test results reported above? Be sure to paste the graph here to support your answer. (2 points: 1 point for the plot, 1 point for the answer)
[image: ]

The analysis shows that memory score was steady across the different sessions  which highlights the significant increase across different times.
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