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Stat 115 Spring 2013

Your name ______________________________

Assignment 1 

Descriptive Statistics (due 2/4/13) (12 pts)

2. In an experiment examining the effects of humor on memory, Schmidt (1994) showed participants a list of sentences, half of which were humorous and half were non-humorous. The participants consistently recalled more of the humorous sentences than the non-humorous sentences (2 pts).  

a. Identify the independent variable (IV) for the study
_______________________

b. What scale of measurement is used for the IV?

_______________________

c. Identify the dependent variable (DV) for the study
_______________________

d. What scale of measurement is used for the DV?
_______________________

2.
Three researchers are evaluating taste preferences among three leading brands of cola.  After participants taste each brand, the first researcher simply asks each participant to identify his/her favorite. The second researcher asks each participant to identify the most preferred, the second most preferred, and the least preferred. The third researcher asks each participant to rate each of the cola on a 10-point scale, where a rating of 1 indicates “terrible taste” and 10 indicates “excellent taste.”  Identify the scale of measurement used by each researcher (1.5pts). 

First researcher


____________________________. 


Second researcher

____________________________.


Third researcher


____________________________. 

3. A survey given to a sample of 200 college students contained questions about the following variables. For each variable, identify the kind of graph that should be used to display the distribution of scores (histogram, polygon, or bar graph) (2.5pts). 

a. number of pizzas consumed during the previous week

_____________________

b. size of T-shirt worn (S, M., L, XL)







_____________________

c. gender (male/female)










_____________________

d. grade point average for the previous semester



_____________________

e. college class (freshman, sophomore, junior, senior)

_____________________

4. For the following set of scores: 

Scores:

2,
3,
2,
4,
5,
2,
4,
2,
1,
7,
1,
3,
3,
2,
4,
3,
2,
1,
3,
2

a. Construct a frequency distribution table below (1.5).

b. Sketch a polygon showing the distribution. Do not forget to label each axis (1.5).

c. Describe the distribution using the following characteristics (1.5):

1) What is the shape of the distribution? ______________________

2) What score best identifies the center for the distribution? ________

3) Are the scores clustered together, or are they spread out across the scale? ______________________

5. For each of the following situations, identify the measure of central tendency (mean, median, or mode) that would provide the best description of the “average” score (1.5). 

a.
A researcher asks each individual in a sample of 50 adults to name his/her favourite season (spring, summer, fall, winter):

_____________________________. 

b.
An insurance company would like to determine how long people remain hospitalized after a routine appendectomy. The data from a large sample indicate the most people are released after 2 or 3 days but a few develop infections and stay in the hospital for weeks:
_______________________________ 

c.
A teacher measures scores on a standardized reading test for a sample of children from a middle-class, suburban elementary school: 
_________________________
Your name ______________________________

Assignment 2 

Descriptive Statistics (due 2/11/13) (16 pts)

1. Instructor Jill Nill has just finished teaching her first statistics class.  As she breathes a sigh of relief, she notices the distribution of scores for her final exam and wrinkles her brow.  This is what she sees… (the highest possible score is 20). Consider her class as a sample.  

Student

Score (out of 20)




1



2




2



5




3



5





4



4




5



7




6



20




7



12




8



15




9



17




10



15





11



9




12



8




13



7




14



6




15



7


Computation by hand 

a.
Compute the mean, mode, and median (3)  

b.
Find the range (1)

c. Compute the sample standard deviation (2) 

d.
How many students scored at 7? (1) 

e. 
How many students scored above 12?  (1) 

f.
What percentage of people scored 5 or below 5?  (1) 

Computation by SPSS (SPSS deals with only samples). 

Enter the data listed above and use SPSS to calculate the following (see the instructions for SPSS below): 

a. What is the mean?  (1) 

b. What is the standard deviation? Is the standard deviation SPSS computed the same as the one you computed by hand (except rounding error)? (1) 

c. Fifty percent of students performed better than what score? (1) 

d. What is the mode? (1) 

e. Using SPSS, create a histogram based on these test scores. Impose the normal curve over your histogram.  Locate the mean, mode, and median you computed in Question 1 in the histogram (by hand). Does the score distribution for Instructor Jill’s class approximate the normal distribution?  If not, what is the shape of the distribution?  (2)  

f. Based on these analyses, what you think Instructor Jill should be thinking about her students’ performance?  If you were Jill, what reasons(s) do you give to the performance of these students?  (1) 

SPSS instructions 

1. Please see Appendix D (p. 759-761) for data entry.
2. If you want to name your variable (instead of using var00001), click on the Variable View tab at the bottom of the data editor. Type in a new name (for example, score) in the name box. Click the Data View tab to go back to the data editor. Did the variable name change?  
3. Click Analyze on the tool bar, select Descriptive Statistics, and click on Frequencies. 

4. Move your variable in the left box into the Variable box (right box) by clicking the arrow mark in the middle. 

5. Click Statistics, select Mean, Median, Mode, and Std. deviation, and click Continue. 

6. Click Charts, select Histogram, and with normal curve, and click Continue. 



7. 
Click Paste, highlight your syntax and click ► on the tool bar.   Save the syntax. 

Your name _________________________

Assignment 3 

Normal Distribution and Probability (due 2/13/13) (21 pts)

1.
A population consists of the following scores:




12

1

10

3

7

3 

a.
Draw a frequency distribution graph (Do not forget to label what each axis represents) (1). 

b.
Compute μ and σ for the population and locate them in the above graph (3). 

c.
Transform each of the scores above into a z-score (3). 

d.
Draw a frequency distribution graph of the z-scores you computed.  Did the shape of the distribution of the z-score change from the original shape of the distribution of original scores?  (1)

e.
Compute the mean and standard deviation of the z-scores by hand (2.5). 

[Do you understand now that the mean and standard deviation of z-scores are always o and 1, respectively?] 

2. Describe exactly what a z-score measures and what information it provides (1). 

3.
On an exam with µ = 80, you obtained a score of X = 90 (2)

a. Would you prefer a standard deviation of σ = 2 or σ = 10?  Explain your answer (Sketch each distribution, and locate the position of X = 90 in each one).
b. If your score were X = 70, would you prefer σ = 2 or σ = 10?  Explain your answer 


(Sketch each distribution, and locate the position of X = 70 in each one). 

4. A jar contains 20 red marbles, of which 10 are large and 10 are small, and 30 blue marbles, of which 10 are large and 20 are small. If one marble is randomly selected from the jar, (1.5) 

a. What is the probability of obtaining a blue marble? 



_______________

b. What is the probability of obtaining a large marble?


_______________

c. What is the probability of obtaining a large blue marble?

_______________

5.
Drivers pay an average of μ = $690 per year for automobile insurance. The distribution of insurance payment is approximately normal with a standard deviation of σ = 100 (6 pts).  

a.
What proportion of drivers pays more than $790 per year for insurance? Is it a likely 

event? 

b.
What is the probability of randomly selecting a driver who pays less than $600 per year for insurance?  Is it a likely event?  

c. What proportion of drivers pays less than $860 per year for insurance? Is it a likely event? 

Your name ___________________________

Assignment 4 

Sampling Distribution (due 2/20/13) (14 pts) 

1.
The average age for licensed drivers in the country is μ = 42.6 years with a standard 
deviation of σ = 12. The distribution is approximately normal. 

a.
What is the expected value of M and the standard error for a sample of n = 4 drivers? (1)

b.
What is the expected value of M and the standard error for a sample of n = 25 drivers? (1) 

c.
What value (the expected value of M or the standard error) did change if you change the sample size?  (1) 

2.  
A distribution of scores has ( = 20, but the value of the mean is unknown.  You plan to 

select a sample from the population in order to learn more about the unknown mean.  

a. If your sample consists of n = 4 scores, how much error, on average, would you 

expect between your sample mean and the population mean (1)?  

b. 
If your sample consists of n = 100, how much error, on average, would you expect 

between your sample mean and the population mean (1)?  

c.
Would you prefer a sample of n = 4  or a sample of n = 100 to estimate the 

unknown population mean accurately?  Explain your answer.  (1)

4. A random sample is obtained from a population with µ = 50 and σ = 12. 

a. For a sample of n = 4 scores, would a sample mean of M = 55 be considered an extreme value or is it a fairly typical sample mean?  Explain your answer (1.5). 

b. For a sample of n = 36 scores, would a sample mean of M = 55 be considered an extreme value or is it a fairly typical sample mean?  Explain your answer (1.5). 

5.
A normally distributed population has μ = 80 and σ = 20. 

a.
Sketch the distribution of sample means for sample of n = 16 selected from this population. Show the expected value of M and the standard error in your sketch.  (1) 

b.
What is the probability of obtaining a sample mean greater than M = 85 for a random sample of n = 16 scores? (using the above sketch, shade the area that you are looking for). Is it a likely event? (1)

c.
Sketch the distribution of sample means for sample of n = 100 selected for this population.  Show the expected value of M and the standard error in your sketch.  (1)

d.
What is the probability of obtaining a sample mean greater than M = 85 for a random sample of n = 100 scores?  Is it a likely event? (1)

e. Why is the probability smaller when you have a random sample of n = 100 than when you have a random sample of n = 16?  (1) 

Your name ______________________________

Assignment 5 

Hypothesis Testing (due 2/25/13) (25 pts)

1.
Childhood participation in sports, cultural groups, and youth groups appear to be related to improved self-esteem for adolescents (McGee, Williams, Howden-Chapman, Martin, & Kawachi, 2006). In a representative study, a sample of n = 36 adolescents with a history of group participation is given a standardized self-esteem questionnaire.  For the general population of adolescents, scores on this questionnaire form a normal distribution with a mean of µ = 40 and a standard deviation of σ = 12. The sample of group-participation adolescents had an average of M = 44.5. Does this sample provide enough evidence to conclude that self-esteem scores for group-participation adolescents are significantly different from those of the general population? Use a two-tailed test with α = .05. 

a. 
State the null hypothesis in words and in a statistical form. (1)

b. 
State the alternative hypothesis in words and a statistical form. (1) 


c.
Compute the appropriate statistic to test the hypotheses. Sketch the distribution with the standard error and locate the critical region with the critical value. Use the .05 level of significance. (3) 

d. 
State your statistical decision. (.5) 

e. 
What is your conclusion?  Describe in words and interpret the result (don't forget the statistical information) (2).

f.
Given your statistical decision (in part d), what type of decision error could you have made and what is the probability of making that error?    (.5) 

g.
Compute Cohen’s d to measure the size of the effect.  Interpret what this effect size 
really means in this context.  (2) 

h.
If the alpha level is changed from .05 to .01, what happens to your statistical decision?  (.5) 

i.
If the alpha level is changed from .05 to .01, what happens to the boundaries for the critical region? (.5)
j.
If the alpha level is changed from .05 to .01, what happens to the probability of a Type I error? (.5)
2. There is some evidence that REM sleep, associated with dreaming, may also play a role in learning and memory processing.  For example, Smith and Lapp (1991) found increased REM activity for college students during exam periods. Suppose that REM activity for a sample of n = 64 students during the final exam period produced an average score of M = 125. Regular REM activity for the college population averages µ = 110 with a standard deviation of σ = 50. The population distribution is approximately normal. Do the data from this sample provide evidence for a significant increase in REM activity during exams? Use a one-tailed test with α = .05. 

a. 
State the null hypothesis in words and in a statistical form. (1)

b. 
State the alternative hypothesis in words and a statistical form. (1) 


c.
Compute the appropriate statistic to test the hypotheses. Sketch the distribution with the standard error and locate the critical region with the critical value (3). 

d. 
State your statistical decision. (.5) 

e. 
What is your conclusion?  Describe in words (don't forget the statistical information) 
(2).

f.
Given your statistical decision (in part d), what type of decision error could you have made (.5). 

3. A researcher expects a treatment to increase scores by 5 points. The regular population, without treatment, averages µ = 40 with a standard deviation of σ = 8, and the scores form a normal distribution. If the researcher uses a two-tailed test with α = .05, 

a. What is the power of the test for a sample of n = 4? (2.5)

b. What is the power of the test for a sample of n = 64? (2.5) 

c. How does a sample size influence statistical power? (.5)

Your name _____________________________

Assignment #6 

One sample t-test (due 3/6/13) (22 pts)
1. Last fall, a sample of n = 64 freshmen was selected to participate in a new 4-hour training program designed to improve study skills. To evaluate the effectiveness of the new program, the sample was compared with the rest of the freshman class. All freshmen must take the same English Language Skills course, and the mean score on the final exam for the entire freshman class was µ = 74. The students in the new program had a mean score of M = 80 with a standard deviation of s = 18. Can the college conclude that the students in the new program are significantly different from the rest of the freshman class? Use a two-tailed test with α = .05. 

a. State the null hypothesis in words and in a statistical form (1).

b. State the alternative hypothesis in words and a statistical form (1).

c. Compute the appropriate statistic to test the hypotheses. Sketch the distribution with the estimated standard error and locate the critical region(s) with the critical value(s).  (3)

d. State your statistical decision. (1)

e. Compute Cohen’s d.  Interpret what this d really means in this context. (1) 

f.
Compute 95% CI (2).

g. 
What is your conclusion?  Describe in words and in a statistical form (e.g., t-score, df, type of test, α, Cohen’s d) and interpret the result.  (2) 

2. In a classic study of infant attachment, Harlow (1959) placed infant monkeys in cages with two artificial surrogate mothers. One “mother” was made from bare wire mesh and contained a baby bottle from which the infants could feed. The other mother was made from soft terry cloth and did not provide any access to food. Harlow observed the infant monkeys and recorded how much time per day was spent with each mother.  In a typical day, the infants spent a total of 18 hours clinging to one of the two mothers.  If there were no preference between the two, you would expect the time to be divided evenly, with an average of µ = 9 hours for each of the mothers. However, the typical monkey spent around 15 hours per day with the terry cloth mother, indicating a strong preference for the soft, cuddly mother. Suppose a sample of n = 9 infant monkeys averaged M = 15.3 hours per day with SS = 300 with a terry cloth mother. Is this result sufficient to conclude that the monkeys spent significantly more time with the softer mother than would be expected if there were no preference?  Use a one-tailed test with α = .05. 

a. State the null hypothesis in words and in a statistical form (1).

b. State the alternative hypothesis in words and a statistical form (1).

c. Compute the appropriate statistic to test the hypotheses. Sketch the distribution with the estimated standard error and locate the critical region(s) with the critical value(s).  (3)

d. State your statistical decision. (1)

e. Compute Cohen’s d.  Interpret what this d really means in this context. (1) 

f. 
What is your conclusion?  Describe in words and in a statistical form (e.g., t-score, df, type of test, α, Cohen’s d) and interpret the result.  (2) 

3.
Explain why it would not be reasonable to use estimation (95%CI) after a hypothesis test for which the decision was “fail to reject the H0.” (1)
Your name __________________________

Assignment #7 

t-tests – Independent Samples (due 3/13/13) (30 pts)

1. Describe what is measured by the estimated standard error used for the independent-measures t-test? (1) 

2. If other factors are held constant, how does increasing the sample variance affect the value of the independent-measures t test and the likelihood of rejecting the null hypothesis? (1) 

3. Describe the homogeneity of variance assumption and explain why it is important for the independent-measures t test? (1) 

4. The following problems should be computed both by hand and by SPSS (you need to save the data. You will use the same data for the bonus question that appears later). 

In a classic study investigating heredity and intelligence, a large sample of rats was tested on a maze (Tryon, 1940). Based on their error scores, the brightest and the dullest rats were selected from the sample. The brightest males and females were mated to produce a strain of “maze-bright” rats. Similarly, the dullest rats were interbred to produce a strain of “maze-dull” rats. This process was continued for seven generations.  The following scores are hypothetical results, similar to Tryon’s original data. 

	                       Seventh-generation Maze Error Scores  

 

	Maze-bright Rats
	Maze-dull rats 

	             2     3     2     4     3   

             3     6     2     2     3

             4     2     3     2     4


	            4     2     4    5     7

            6     4     3    4     5

            3     5     4    3     4

  


Computations by hand 


a.
What are IV and DV in this study?   (1) 

b. Compute the mean and the standard deviation for each condition (show your work). (6)


c.
Do the data above provide enough evidence to conclude that type of rats has a significant effect on intelligence (i.e., errors)?  Use a two-tailed test and α = .05. 

1) 
State the null hypothesis in words and in a statistical form. (1)

2) 
State the alternative hypothesis in words and a statistical form. (1) 


3)  Compute the appropriate statistic to test the hypotheses. Sketch the distribution with the estimated standard error and locate the critical region(s) with the critical value(s).  (4) 

4) 
State your statistical decision (1).

5)
Compute Cohen’s d.  Interpret what the d really means in this context.  (1) 

6)
Is the homogeneity of assumption met? Conduct the F-max test (3).  

7)
 Compute 95% CI (2) .

9) 
What is your conclusion? Interpret the results and describe in words. Do not forget  to include a statistical form (e.g., t-score, df, type of test, α, Cohen’s d) (2). 

By SPSS (Save the data file. You need the data for the bonus question later) 


Hint about entering the data: I would like you enter the above data and analyze them using SPSS. Here, you have two variables: type of rats (which group a rat belongs to) and # of errors. Each rat needs two columns. The type of rats variable is a nominal variable (the values are labels or names). SPSS likes numbers, not names, so even when we have nominal variables in our data set, we have to change the names to numbers. This is called “dummy coding” and typically, we use numbers like “0”, “1”, “2”, and so on, keeping it simple. So, the values of types of rats could be recoded by typing in “1” for each “maze-bright rats” and “2” for each “maze-dull rats” (var00001). The actual number is not important because it is just another label. But remember,  SPSS likes number labels, NOT word labels. Use 0 and 1 (this will make sense when you do another SPSS analysis with the same data later on – HW9).  In the second column (var0002), type the number of errors for each rat.  

1.
Follow the instructions on your text p. 332 for data entry. 

2.
If you want to name your variable (instead of using var00001), click on the Variable 
View tab at the bottom of the data editor. Type in a new name (for example, type of 
rats for the first variable) in the name box. Click the Data View tab to go back to the 
data editor.   
3.
Click Analyze on the tool bar, select Compare Means, and click on Independent Samples T Test. 
4.
Move your DV in the left box into the Test Variable(s) box and your IV in the left into the Group Variable box. After you click on Define Groups, enter the values of 0 and 1 into the appropriate group boxes (if you used the numbers of 0 and 1 to identify the two sets of scores). 

5.
Click Continue.
6.
Click OK. 

7.
Use SPSS to create a simple bar graph of the mean number of errors for the maze-
bright rats and the maze-dull rats. 


Click Graphs on the tool bar, select Legacy Dialogs, and click on Bar….  

Select  “Simple” and “summaries for groups of cases,” click Define, select “other statistic (e.g., means),”  move your DV into the first box and your IV into the second box (“Category Axis”). 

8.
Click Titles …. and type the title of the graph (e.g., effects of type of rats on the number of errors) and click Options, check Display error bars and standard deviation and type 1 in the multiplier over. 
9.
Click OK.   
10.
Annotate the printout, indicating and highlighting all the relevant results. (5 pts)

a. Each group mean and standard deviation (are they the same as yours?). 

b. Where is the t-value? (is it the same as yours, except the rounding error?)

c. Where is the standard error? (is it the same as yours?)

d. Where can you find the 95% CI?  

e. Is the homogeneity of variance assumption met? 

f. Is the result significant? How do you know if your result is significant or not? 

What specific information do you look for?  

Your name ____________________________

Assignment #8 

Repeated-measures t-test (due 3/18/13) (30 pts)

1. For the following studies, indicate whether repeated-measures t test is the appropriate analysis. Briefly explain your answers (1.5). 

a. A researcher is comparing academic performance for college students who participate in organized sports and those who do not.

b. A researcher is testing the effectiveness of a new blood-pressure medication by comparing blood-pressure readings before and after each participant takes the medication.

c. A researcher is examining how light intensity influences color perception. A sample of 50 college students is obtained, and each student is asked to judge the differences between color patches under conditions of bright light and dim light. 

2. Participants enter a research study with unique characteristics that produce different scores from one person to another. For an independent-measures study, these individual differences can cause problems. Briefly explain how these problems are eliminated or reduced with a repeated-measures study (1). 

3.
A researcher conducts an experiment comparing two treatment conditions and obtains data with 10 scores for each treatment condition (1.5). 

a. If the researcher used an independent-measures design, how many subjects participated in the experiment? 

b. If the researcher used a repeated-measures design, how many subjects participated in the experiment? 

c. If the researcher used a matched-subjects design, how many subjects participated in the experiment? 

4. The stimulant Ritalin has been shown to increase attention span and improve academic 

performance in children with ADHD (Evans, Pelham, Smith et al., 2001). To demonstrate the effectiveness of  the drug, a researcher selects a sample of n = 6 children diagnosed with the disorder and measures each child’s attention span before and after taking the drug. The data are as follows:   Did Ritalin significantly increase attention span? Use a one-tailed test with α = .05.  You need to work on this problem by  hand.

	Child  
	Before the drug 
	After the drug 

	1
	8
	12

	2
	6
	9

	3
	11
	13

	4
	5
	10

	5
	7
	11

	6
	9
	15


a. 
State the null hypothesis in words and in a statistical form. (1)

b. 
State the alternative hypothesis in words and a statistical form. (1) 


c.
Compute the appropriate statistic to test the hypotheses. Sketch the distribution with the estimated standard error and locate the critical region(s) with the critical value(s). (4)

d. 
State your statistical decision (1).

e. 
What is your conclusion?  Interpret the results.  Describe in words and in a statistical form (e.g., t-score, df, type of test, α,).  (2) 

5. The following problem needs to be done both by hand and by SPSS.  

People with agoraphobia are so filled with anxiety about being in pubic places that they seldom leave their homes.  Knowing this is a difficult disorder to treat, a researcher tries a long-term treatment.  A sample of individuals report how often they have ventured out of the house in the past month.  Then they receive relaxation training and are introduced to trips away from the house at gradually increasing durations. After 2 months of treatment, participants report the number of trips out of the house they made in the last 30 days.  The followings are the data. Does the treatment have a significant effect on the number of trips a person takes?  Use a two-tailed test and α = .05.   

	Participant 
	Before treatment 
	After treatment

	A
	0
	4

	B
	0
	0

	C
	3
	14

	D
	3
	23

	E
	2
	9

	F
	0
	8

	G
	0
	6


Computations by hand
a. 
State the null hypothesis in words and in a statistical form. (1)

b. 
State the alternative hypothesis in words and a statistical form. (1) 


c.
Compute the appropriate statistic to test the hypotheses. Sketch the distribution with the estimated standard error and locate the critical region(s) with the critical value(s). (4)

d. 
State your statistical decision (1).

e.
Compute Cohen’s d.  What does this d mean in this context? (1)

f.
Compute 95% CI. (2) 

g. 
What is your conclusion?  Interpret the results.  Describe in words and in a statistical form (e.g., t-score, df, type of test, α, Cohen’s d).  (2) 

By SPSS


1. 
Enter the data (you need two columns – before and after) 

2. 
Click Analyze on the tool bar, select Compare Means, and click on Paired-Sample T Test.  

3.
Highlight both of the column labels for the two data columns (click on one, then click on the second) and click the arrow to move them into the Paired Variables box, and click OK. 

4. Annotate the printout, indicating and highlighting all the relevant results, including (5 pts). 



a.
Average difference score. 



b.
Where is the t-value? (is it the same as yours, except the rounding error?)



c.
Where is the standard error of mean difference? (is it the same as yours?)



d.
Where can you find the 95% CI? 



e.
Is the result significant? What information do you look for in the SPSS output to 




find if your result is significant or not?  
Your name ____________________________

Assignment 9   

Correlation, Scatterplot, and Prediction (due 4/10/13)(31 pts)

1. Even a very small effect can be significant if the sample is large enough. For each of the following, determine how large a sample is necessary for the correlation to be significant. Assume a two-tailed test with α = .05 (Note. Because the table does not list every possible df value,  you cannot determine every possible sample size. In each case, use the sample size corresponding to the appropriate df value in the table) (2). 

a. A correlation r = .40

__________________

b. A correlation r = .30

__________________

c. A correlation r = .20

__________________
2. Industrial/Organizational (I/O) psychologists have consistently shown that the more one is satisfied with his/her job, the more he/she is likely to demonstrate Organizational Citizenship Behavior (a type of behavior that goes beyond what is expected – like offering help to one’s co-worker when he is really busy). Since you are interested in I/O psychology and also know that job satisfaction is positively related to job autonomy, you wonder whether job autonomy is also related to OCB and want to predict how often people display OCB given their job autonomy levels. You asked 15 employees how much autonomy they had with their jobs (1 = not at all, 7 = very much) and how often they showed OCB in the past week.  The data are show below. 

	Employees
	 Job autonomy 
	OCB

	1
	3
	1

	2
	4
	4

	3
	5
	4

	4
	4
	7

	5
	1
	2

	6
	4
	5

	7
	3
	5

	8
	7
	10

	9
	7
	8

	10
	2
	4

	11
	7
	7

	12
	5
	6

	13
	6
	7

	14
	5
	2

	15
	6
	9


a.
Which is a predictor variable (IV) and which is a criterion variable (DV)?  (2) 

b.
Using SPSS, create a scatterplot. Do you see a pattern of a relationship between t
wo variables? What is the relationship? (positive or negative, strong or weak?)  (1)

c.
Using SPSS, obtain and list the mean and standard deviation for each variable (1) 

d.
Calculate by hand the correlation between job autonomy and OCB. Check your answer by using SPSS to calculate this correlation. Attach the SPSS output to your analysis. (7) 

e.
Calculate r2 by hand.  What does r2  really mean in this context? (1) 

f.
Determine if the correlation is significant at (  = .05 (two-tailed) (4).  

State hypotheses only in a statistical form. What is the critical value? What is your decision? What is your conclusion and interpretation? 


g.
Compute the regression equation for predicting employees’ OCB from their job autonomy levels by hand. Is your regression equation the same as the one computed by SPSS (except rounding errors)?  (3)

h.
Using the regression equation, compute by hand the predicted OCB for the first five scores on the list. Show your work.  Compare your predicted values to those in your SPSS file.  If your hand calculations of the predicted scores values were incorrect, recalculate them (be sure to print out the SPSS data set with the predicted scores and turn them in with the rest of your assignment) (3). 

i.
Based on the information given, can you conclude that high scores on job autonomy causes to the more demonstration of OCB? Why or why not?   (1) 
3.
The regression equation is intended to be the “best fitting” straight line for a set of data. What is the criterion for “best fitting”?  (1)

4. Briefly explain what is measured by the standard error of estimate (1). 

5.
By SPSS 
Scatter Plot 

Give a label to each of the variables. Click Graphs on the toolbar.  Select Legacy/Dialog and Scatter/Dot. Then select Simple scatter, click on Define. Move your Y variable (DV) in the left box into the Y axis box and your X variable (IV) in the left box into the X axis box, and click OK.   

Person Correlation  

a. Click Analyze on the tool bar, select Correlate, and click on Bivariates.
b. One by one move the labels for the two data columns into the Variables box.  

c. The Person box should be checked. 

d. Click on Options, check Means and standard deviations, click Continue, and then     

    click OK.  This will get you the mean and standard deviation for each variable. 
Regression Equation 

a. Click Analyze on the tool bar, select Regression, and click on Linear.
b. In the left-hand box, highlight the column label for the Y values, then click the arrow  

    to move the column label into the Dependent Variable box. 

c. For one predictor variable, highly the column label for the X values and click the 

    arrow to move it into the Independent Variable(s) box. 
d. Click on Save, check Unstandardized in the predicted values (first box in the upper  

     left column), click Continue and then OK. SPSS will compute predicted Y scores  

     and they will appear in your data file (pre 1 in your data file). Print out the output  

     from  the regression analysis as well as your data file with the predicted scores. 

6.
Annotate the printout, indicating and highlighting all the relevant results, including (4). 


a.
the mean and standard deviation of each variable. 


b.
Pearson correlation (is it the same as yours, except the rounding error?)


c.
Slope and Y-intercept


d.
Predicted scores 

Your name ____________________________

Bonus Question  

Spearman Correlation (due 4/17/13) (7 pts)
1. What is the major distinction between the Pearson and Spearman correlations? (1)
2. Ten patients were ranked for the degree of psychopathology by two clinical psychologists (1 = least pathological, 10 = most pathological).  Compute the correlation between two clinical psychologists on ranking for the degree of psychopathology by hand (3).  

	Patient’s number
	Psychologist 1
	Psychologist 2

	1
	3
	4

	2
	2
	1

	3
	5
	6

	4
	9
	7

	5
	1
	3

	6
	10
	10

	7
	8
	9

	8
	4
	2

	9
	7
	5

	10
	6
	8


3. Using SPSS, compute the Spearman correlation (select Spearman when you run correlation, not Pearson) (1). Attach SPSS output. 
4. Did the two psychologists rank the patients in a similar manner? How do you know? (1)

5. If you obtained the Spearman correlation of 1.0, what does this value mean in terms of 


the rankings of 10 patients by the clinical psychologists? (1). 

Your name ____________________________

Assignment # 10

Chi-square test (due 4/17/13) (17 pts) 

1.
A researcher is investigating the physical characteristics that influence whether or not a person’s face is judged as beautiful.  The researcher selects a photograph of a woman and then creates two modifications of the photo by (1) moving the eyes slightly farther apart and (b) moving the eyes slightly closer together. The original photograph and the two modification are then shown to a sample of n = 150 college students, and each student is asked to select the “most beautiful” of the three faces. The distribution of responses was as follows.  

	Original photo
	Eyes moved apart
	Eyes moved together 

	51


	72
	27


Do the data indicate any significant preferences among the three versions of the photograph? Tests at the .05 level of significance. 

a.
State hypotheses in words and in proportions (1). 

b.
Compute the expected frequencies (1). 

c.
Compute appropriate statistic to test the hypothesis (2). 

d.
What is your statistical decision? (1). 

e.
What is your conclusion? (1). 

2. A researcher was interested in opinions about capital punishment.  He selected a random sample of 100 men and 100 women, and asked them whether they were “for” or “against” capital punishment.  The number of men and women who were in favor of or against capital punishment are shown in the table below. Was gender related to people’s opinions about capital punishment?  

Men’s and women’s opinions about capital punishment




For
Against



Men

60
40



Women
25
75


a.
By looking at data above, do you see a relationship between gender and people’s opinions about capital punishment? If so, what kind of a relationship do you see? (1) 

b.
State hypotheses in words (2). 

c.
Compute the expected frequencies (2). 

d.
Use appropriate statistic to test the hypothesis (2).  

e.
What is your statistical decision? (1)

f.
Compute the phi-coefficient?  (2) 

g.
What is your conclusion? (1)
Your name ____________________________

Assignment #11 

One-Way ANOVA (due 5/6/13) (34 pts) 

1. Explain why you should use ANOVA instead of several t tests to evaluate mean differences when an experiment consists of three or more treatment conditions (1). 

2. A health psychologist, interested in the effects of regular exercise on depression, randomly assigned 18 clinically depressed clients to one of three levels of exercise: no aerobic exercise, 30 minutes of aerobic exercise three days a week, or 60 minutes of aerobic exercise three days a week. After two months the psychologists measured her clients’ depression levels on a reliable and valid measure. Higher scores on the test indicate greater depression. Data are the follows.  

	Minutes of Exercise
	Depression Score

	0
	27

	0
	30

	0
	25

	0
	23

	0
	20

	0
	25

	30
	20

	30
	18

	30
	21

	30
	19

	30
	17

	30
	21

	60
	15

	60
	16

	60
	14

	60
	12

	60
	15

	60
	16


1.
In this study, what is the IV and what is the DV?  (2) 

2.
What are your hypotheses? State them both in words and statistical forms (2) 

3.
Conduct a one-way ANOVA by hand (use the worksheet) (9)

4.
Compute effect size (eta squared) by hand. What does this mean in this context? (2) 

5.
Conduct a Tukey test (3). 

6.
Use SPSS to (3)  (Instructions appear on the next page)

a.
Perform a one-way ANOVA. 

b.
Compute means for each level of the IV.

c.
Determine which means differ by computing  a post hoc test on all pairwise comparisons of the means.    

d.
Make sure that the results of your computation by hand are the same as those by SPSS, except rounding error (if they are not the same, suspect errors in computations by hand). 

7.
Annotate the printout, indicating and highlighting all the relevant results (e.g., means, F-value, homogeneity of variance) (1). 

8.
Bar graph the means on a separate paper. Make sure that the graph is neat (2).  

9.
Write a results section in APA format (please use a word processor). Present the information in the following order  (6) 

a. State that you used a .05 alpha level for all statistical tests. 

b. Draw the reader’s attention to your bar graph (i.e., Figure shows or As can be seen in Figure …) 

c. Present the results of the F test and eta.

d. Tell which post hoc test was performed.  Then describe the results of the post hoc test. Be sure to include the direction of the difference. 

e. What is your recommendation for treating depression in terms of regular exercise? 

9.
Staple the pages together (results section, figure, print out, and hand calculations). 


10.
Posttests are done after an ANOVA (3). 

a. What  the purpose for posttests? 

b. Explain why you would not do posttests if the analysis is comparing only two 


treatments. 

c. Explain why you would not do posttests if the decision from the ANOVA was to 


fail to reject the null hypothesis. 

Instructions for SPSS 

1.
Data Entry: Remember each person has two variables (IV and DV). When you create a data file, each person needs two columns: One for IV and one for DV. Your IV is a categorical variable and you need to do “dummy coding” When you did HW 6, you coded type of sentence (humorous vs. non-humorous) as 0 and 1. Now you have three groups (which number you use to code each group does not matter, you can do 1, 2, and 3 or 100, 200 or 300 as long as you are consistent) and code each group accordingly. 

2.
Data Analysis: Click Analyze on the tool bar, select Compare Means, and click on One-Way ANOVA.  Move your DV into the “Dependent List” box and your IV into the “Factor” box.  Click on the Options box, select Descriptives and Homogeneity of variance test, and click Continue.  Click on the Post Hoc… box, select Scheffe and Tukey, click Continue, and click OK.    

3.
Graph: Click Graphs on the tool bar (Legacy Dialogs if you have SPSS 15 or higher), select Bar, select  “Simple” and “summaries for groups of cases,” click Define, select “other statistic (e.g., means),” move your DV into the first box and you’re your IV into the second box (says “Category Axis”). Click OK.   
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DECISION (Circle One)


Reject Ho







Fail to Reject Ho
STATE DECISION IN WORDS: 

Your name ____________________________

Bonus Questions (due 5/15/13)(5 pts)

The Relationship Between ANOVA and t-tests  

We probably do not have time to cover this topic in class. So I will give you an opportunity to earn extra points (p. 540-547).  But this topic is really interesting!!.  

When you have two samples, you can use either t test or ANOVA. It doesn’t matter which one you choose.  Actually there is a relationship between t-test with independent samples and one way ANOVA.  The relationship is F = t2 .  I want you to see this relationship.  

You need the data from Assignment 6. 

1. Looking at your SPSS output from Assignment 6, what is the t value you obtained?  (1) 


(attach your SPSS output from Assignment 6).  

2. Use SPSS to perform a one-way ANOVA.  What F value did you obtain (attach your 
SPSS output)? (3)

3. Square the t value you obtained above. Is the squared t value the same as the F value you obtained (except rounding error)?  Now do you see the relationship between t2 and F?  This relationship holds true only when you have two samples.  Now, you have learned something new. Aren’t you excited about this?  (1) 

Your name ____________________________

Assignment #12

Two-Way ANOVA (due 5/15/13) (39 pts)

(Worksheet will be handed in class) 

1. For the data in the following matrix (2): 

	
	No treatment
	Treatment
	

	Male
	M = 5
	M = 3
	Overall M = 4

	Female 
	M = 9
	M = 13
	Overall M = 11

	
	Overall M = 7
	Overall M = 8
	


a. Describe the mean difference that is the main effect for the treatment.

b. Describe the mean difference that is the main effect for gender. 

c. Is there an interaction between gender and treatment? Explain your answer. 

2. The following matrix presents the results from an independent-measures, two-factor study with a sample of n = 10 participants in each treatment condition. Note that one treatment mean is missing (2)

. 

	
	
	Factor B

	
	
	B1
	B2

	Factor A
	A1
	M = 20
	M = 40

	
	A2
	M = 50
	


a. What value for the missing mean would result in no main effect for Factor A?

b. What value for the missing mean would result in no main effect for Factor B? 

c. What value for the missing mean would result in no interaction? 

3. A researcher conducts an independent-measures, two factor study with two levels of factor A and four level of factor B, using a separate sample of n = 10 participants in each treatment condition (2). 

a. What are the df values for the F-ratio evaluating the main effect of Factor A? 

b. What are the df values for the F-ratio evaluating the main effect of factor B? 

c. What are the df values for the F-ratio evaluating the interaction? 

4. A researcher investigated the effects of distracting noise on the test performance of children with and without Attention Deficit Hyperactivity Disorder (ADHD).  Ten third-grade children with ADHD and ten without ADHD took a 20-point multiple-choice reading comprehension test. 

Each child took the test alone in a small classroom. Half of the children took the test in a quiet environment (no ambient noise) and the rest took the test in a relatively noisy environment. 

	ADHD
	Room Noise  
	Reading Test Score

	No ADHD
	Quite Room
	14

	No ADHD
	Quite Room
	15

	No ADHD
	Quiet Room 
	16

	No ADHD
	Quiet Room
	14

	No ADHD
	Quiet Room
	15

	No ADHD
	Noisy Room
	14

	No ADHD
	Noisy Room
	16

	No ADHD
	Noisy Room
	11

	No ADHD
	Noisy Room
	13

	No ADHD
	Noisy Room
	10

	ADHD
	Quiet Room
	14

	ADHD
	Quiet Room
	15

	ADHD
	Quiet Room
	13

	ADHD
	Quiet Room
	15

	ADHD
	Quiet Room 
	13

	ADHD
	Noisy Room 
	6

	ADHD
	Noisy Room
	4

	ADHD
	Noisy Room
	7

	ADHD

ADHD


	Noisy Room

Noisy Room


	4

5



	
	
	


a.
Identity IV and DV.   (2) 

b.
State your hypotheses in statistical forms. State you hypothesis pertaining to an interaction effect in words.  (3)

c.
Conduct a two-way ANOVA by hand (use the worksheet) (10)

d.
If the interaction effect is significant, using ( = .01, conduct tests of simple effects of room noise at each level of ADHD. How does room noise interact with room ADHD to influence performance? (5) 

e.
Compute partial eta squared (η2) for each effect by hand (3). 

f. Use SPSS to (4) 

1)
Add labels to the two factors 



2)
Perform a two-way ANOVA. 



3)
Compute the cell means and standard deviations for each condition. 



4)
Create a bar graph. Be sure that the graph is neat and has all the necessary 

information (label).  

g.
Annotate the printout, highlighting all the relevant results (1). 

h.
Write a results section in APA format (please use a word processor). Present the information in the following order. (5) 

1)
State that you used a .05 alpha level for all statistical tests. 

2)
Draw the reader’s attention to your bar graph (i.e., Figure shows or As can be seen in Figure …) 

3)
Describe the results of the tests.  If there are significant differences in the tests of simple main effects, be sure to indicate the direction of the differences.  

4)
Interpret results and come up with a recommendation. 

i.
Staple the pages together in the following order: results section, figure, print out, and hand calculations. 

Data Entry and Labels: Enter the data in a data set. Remember you have three variables for each child; two IVs and one DV. Your IVs are categorical variables and DV is a continuous variable. You need to code each of your IVs (like “0” and “1” or “1” and “2”). The generic names of the variables appear as “VAR00001,” “VAR00002,” and “VAR00003” on the top row of the data view.  Click on the Variable View on the bottom left side of the computer screen. Type over the names of the variables in the Name column (you can label the variables in any way you like but choose the labels that make sense to you, like adhd or room).  For each IV, click the gray square in the cell that appears under the Values column and tell SPSS what your codes (0 and 1) mean.  For example, if you code ADHD as 0 (No ADHD) and 1 (ADHD), enter 0 in the “value” box, type no ADHD in the “label” box, and click add and Continue. Repeat the same procedure for the other IV.  


Data Analysis: Click Analyze on the tool bar, select General Linear Model and Univariate.  Move your DV into the “Dependent Variablet” box and your IVs into the “Fixed Factor(s)” box.  Click on the Options box, select Descriptive Statistics and Estimates of effect size, and click Continue, and then OK.    

Graph: Click Graphs on the tool bar (then Legacy Dialogs if you have SPSS 15 or higher), select Bar, select  “Clustered” and “summaries for groups of cases,” click Define, select “other statistic (e.g., means),” move your DV into the “Variable” box, move one of your IVs (it doesn’t matter which IV) into the “Category Axis” box, and the other IV into the “Define Clusters by” box. Click on Titles and type the title of your graph (e.g., The Effect of ADHD and Room on Task Performance), and then click OK.   
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