Psychology 201
Topic Homework 10: Analysis of  Variance (ANOVA)

Please read and follow the general Topic Homework instructions posted on Blackboard as you complete this homework.   


1. ANOVA and t-tests are both used to test experimental hypotheses. This means they have some features in common and some features which are very different. Explain your answer to the following (note that equations will help you answer this question):
a. In what way is ANOVAs similar to t-tests? 
The t-test is a method that determines whether there is a statistical difference between two populations, while an ANOVA determines whether three or more populations are statistically different from each other.
The two are similar in that they determine statistical differences in means and the spread of the distributions (i.e., variance) across these groups.

b. In what way is ANOVAs different from t-tests?
While the t-test is an hypothesis test used in comparison of two population means, ANOVA is used in the  comparison of the statistical differences between more than two populations.
The two use different test statistic To find the test statistic in t-tests =T= (x ̄-µ)/(s/√n)
To find the test statistic in ANOVA F= sb^2/sw^2


2. In ANOVA we take the total variability and “analyze” it into between-treatments variance and within-treatments variance. 
a. What does the between-treatments variance measure in ANOVA? 
The between-treatments variance in ANOVA measure size of mean differences between samples

b. What does the within-treatments variance measure in ANOVA? 
The within-treatments variance measure in ANOVA measures the magnitude of differences that would be expected without any treatment effects

3. In ANOVA, what do each of the following symbols indicate?
a. k=the number of treatments or independent comparison groups
b. n= sample size for the study
c. N= total sample size
d. T= the difference between two means
e. G= the sum of all the scores in the study
 
4. Based on all of the test statistics we have covered up to this point (z through ANOVA), indicate the appropriate hypothesis test statistic for each of the following (pay close attention to the available information). Be sure to identify the type of test very specifically!   

a. A psychologist would like to examine the effects of a new drug on the activity level of animals. Three samples of rats are selected with n = 5 in each sample. The rats in the first sample serve as a control and do not get any of the drug. The rats in the second group receive a small dose, and the rats in the third group each get a large dose of the drug. The psychologist records the activity level for each animal. 

ANOVA test is the most suited 
The hypothesis being tested is:
H0: µ1 = µ2 = µ3
Ha: At least one means is not equal


b. A learning theorist is interested in the effects of sleep deprivation on the lever-pressing performance of rats. Ten rats are randomly assigned rats to a Morris Water Maze for several hours where they must swim to stay awake. Nine other rats are randomly assigned to a maze where a platform has been placed in the water where they can rest and sleep. At the end of the maze session, the rats are placed in an operant chamber where they can press a lever for food and lever pressing is measured. 

A t-test is best suited

c. A pharmaceutical company has developed a new drug that they believe will cure bipolar disorder. In order to test their new drug, the company randomly selects a group of 50 patients who suffer from bipolar disorder and tests them before they take the new drug and again 6 months later.

A t-test is best suited



d. You know that the average person sleeps for µ =  8 hours a day but you think college students sleep less than the average person. You decide to randomly ask n = 20 college students how long they sleep on an average day and find that M = 6.5.
The z test is best suited with test statistic z= (M- µ)/√n

e. [bookmark: _Hlk34301487]You know that the mean caffeine intake for the population in general is µ = 85 mg with a σ = 11. You think college students use more caffeine and select a sample of n = 25 college students and find a score of M = 100.
T- test is best suited in this case  

5. Describe the F-ratio and explain why it is generally around 1 when we fail-to-reject the null hypothesis and generally greater than 1 when we reject the null hypothesis.
The F ratio is F=MSbetween/MSwithin
 MSwithin is an estimate of the population variance. Since variances are always positive, if the null hypothesis is false, MSbetween will generally be larger than MSwithin.

When we fail to reject the null hypothesis, the f ratio is round one because the MS between and MS within measure the same sources of variability. 

6. Compare and contrast the F distribution introduced in this topic with the t distribution. 
The t-test is used to test if two samples have the same mean assuming that are samples from normal distribution while the f-test is used to test if two samples have the same variance, i.e they are used to compare two standard deviations to check for variability. For two independent groups, with equal variances, F = t^2.

7. Describe when and why post hoc tests are used. Explain why you would not need to do post hoc tests for an experiment with only k = 2 treatment conditions. 
A post hoc test is used to determine where differences truly came from only after finding statistically significant results. Post hoc test cannot be run for k = 2 treatment conditions because at least three treatments are needed to perform the post hoc test. 

8. [bookmark: _Hlk36712990]For this question, fill in the blanks of the one-way ANOVA source table using the information available to you. 
a. A new diet pill is being tested for effectiveness. Four groups of people are selected to participate in this experiment. Group 1 (n = 10) are given 5 mg of the drug. Group 2 (n = 10) are given 10 mg of the drug. Group 3 (n = 10) are given 15 mg of the drug and Group 4 (n = 10) are given 20 mg of the drug. The source table below gives you the SS that they found. Using all of the information I have given you, fill out the rest of the source table. You have everything you need to answer this question! 
b. Did the researchers reject or fail-to-reject with an alpha of .01? Write up your results in APA format.

	Source
	SS
	df
	MS
	F

	Between 
	260
	9
	28.89
	2.9

	Within
	360
	36
	10
	

	Total
	620
	45
	13.78
	




9. The following data were obtained in a study using three separate samples to compare three different treatments. Note that I have helped you out a bit here—you need to find all of the values left blank to compute the overall ANOVA. This is a nice way to summarize the raw data as you conduct your analysis. 

	Treatment 1
	Treatment 2
	Treatment 3
	

	6
	2
	8
	∑X2 =2236

	3
	1
	4
	G =48

	5
	3
	5
	N =12

	4
	1
	6
	k =3

	M1 =4.50
	M2 =1.75
	M3 =5.75
	

	T1 =18
	T2 = 7
	T3 =23
	

	SS1 =1.67
	SS2 =0.92
	SS3 =2.92
	

	n1 =4
	n2 = 4
	n3 = 4
	


a. Use a one-way ANOVA with α = .05 to determine whether there are any significant differences among the treatments. Use the hypothesis testing steps used in lecture. Describe to me the steps you are taking as you answer this question even if you can’t show me your exact calculations. 

b. Create a source table to summarize the results. 

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Between Groups
	33.5
	2
	16.75
	9.136364
	0.006813
	4.256495

	Within Groups
	16.5
	9
	1.833333
	
	
	

	
	
	
	
	
	
	

	Total
	50
	11
	 
	 
	 
	 

	
	
	
	
	
	
	




c. [bookmark: _Hlk54244448]Do we need to do a post hoc analysis? Explain your answer. 
No, a post hoc analysis is not necessary.

d. Write up your results in APA format.
[bookmark: _GoBack]Reject the null hypothesis, there is not enough evidence at the p<.05 level for the three conditions [F(2, 9) = 4.256495, p = 0.006813].
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