1) A student in a Biology class was curious about the relationship between doses of caffeine students consume before a quiz and the number of correct answers students provide on that quiz. She asked a sample of 5 current Biology students the number of caffeinated drinks they consumed before a given quiz and the number of correct answers they provided on that quiz. The data are as follows…
Number of 


Number of

Caffeinated


correct answers

Drinks



on Quiz
X

X2

Y


Y2

10

100

5


25

12

144

11


121

3

9

0


0

8

64

13


169

5

25

9


81

ΣX = 38
ΣX2 = 342
ΣY = 38

ΣY2 = 396

1A. Compute the correlation coefficient and conduct a hypothesis test using the following steps.
STEP 1: State the null and alternative hypotheses. Set α = .01, two-tailed. 
(2 point)
STEP 2: Set up the criteria for making a decision. That is, find the critical value. 
(1 point)
STEP 3: Summarize the data into the appropriate test statistic. 

(5 points)
STEP 4: Evaluate the Null Hypothesis. Circle one:



(1 point)
REJECT

FAIL TO REJECT


Interpret your decision (what is your conclusion?).



(1 point)
STEP 5: What proportion of the variability in quiz scores can be accounted for by knowing the number of caffeinated beverages students drank before the quiz?  


(1 point)
1B. Using the above data, find the equation of the regression line that predicts quiz performance based on the number of caffeinated beverages students drank before the quiz. 
(4 points)
Interpret the slope of this line.





(1 point)
Interpret the y-intercept of this line.





(1 point)
If a person drank 7 cups of coffee before the quiz, how many questions would you predict (based off of your regression equation, not your intuition) the person answered correctly?












(1 point)
Based on your regression line, what is the nature of the relationship between the X and Y variables?








(1 point)

Compute AND interpret the standard error of the estimate for the regression line. (2 points)

2) During this time of year, many people feel compelled to be generous by donating gifts, food, or money to individuals in need of assistance. You are a member of a local charity organization and want to determine what factors might influence individuals’ donation behaviors. You say to some passers-by “please donate $5 to the needy” and to other passers-by “please donate $5 to the needy, but even a penny will help.” You then tally whether each individual does or does not donate money to your charity. Below is your data. Conduct the appropriate statistical analysis to determine if the way you asked for money influenced whether individuals donated money. Set alpha = .05.

	Type of plea for $
	Donated
	Did not donate
	Total

	“please donate”


	21
	36
	

	“even a penny will help”


	41
	29
	

	Total


	
	
	


Part 1: Write the null and alternative hypothesis in WORDS (think independence; 2 points)

Part 2: Set up the criteria for making a decision. That is, find the critical value. 











(1 point)

Part 3: Summarize the data into the appropriate test-statistic.

(4 points)

Part 4: Evaluate the Null Hypothesis. Circle one:



(1 point)

REJECT

FAIL TO REJECT

Interpret your decision (what is your conclusion?).



(1 point)

3) Listed here are 4 correlations. Put them in order showing the highest to lowest degree of relationship (association): -0.05, +0.26, -0.97, +0.84  


(1 point)

Multiple Choice Questions (1 point each)
4) The major advantage of a repeated-measures ANOVA is that it

(1 point)
A. Allows you to use more participants

B. is associated wither greater between-group MS

C. Has a higher level of R2
D. removes individual differences from the error term.

5) The standard error of the estimate in linear regression will be zero when
(1 point)
A. r = zero.

B. r = -1.00 or +1.00

C. the slope of the regression line is close to 0.00

D. the slope of the regression line is 10.00

6) If two variables are related so that as the values of one variable increases the values of the other decreases, then the relationship is said to be…



(1 point)

A. Positive

B. Negative

C. Non-existent

D. very strong

7) The population correlation coefficient is represented by…


(1 point)

A. α

B. µ

C. λ

D. ρ

8) In linear regression, the difference between a value of Y and the predicted Y (or “Y hat”) is known as the…








(1 point)

A. Error of measurement

B. Standard error of estimate

C. Standard deviation

D. Residual

9) All other things being equal, The MSerror in a repeated measures design is _________ than the corresponding MSerror in a between-participants design.



(1 point)

A. smaller

B. larger

C. the same size

D. we have no way to predict this.

Cumulative Section

10) A researcher wants to know if a particular sample mean “belongs” to a particular population whose mean is known. The standard deviation of the population is unknown but can be estimated from the sample. In this situation, the appropriate tests is:

A. z-test








(1 point)
B. Single-sample t-test

C. Related-sample t-test

D. one-way ANOVA

11) Hypothesis: Democrats and Republicans differ with respect to the personality trait of “need dependence.” A random sample of 10 Democrats and 10 Republicans is selected, and each participant is given a questionnaire on a 1 to 9 scale. The scores of the Republicans and Democrats are then compared. What is the most appropriate analysis?
A. single-sample t-test.






(1 point)
B. z-test

C. related-samples t-test

D. independent measures t-test

12) The manager of a department store wants to determine if newspaper advertising really does affect sales. To answer the question experimentally, the manager randomly selects 15 items in stock and records how much of each item was sold on a one-week period. Then, without changing the price, on these same 15 items, the manager places a large advertisement for these products in the newspaper. Again, the manager records how much of each of these items were sold in a one-week period. What is the appropriate analysis?















(1 point)
A. Independent-measures t-test

B. related-sample t-test

C. single-sample t-test

D. z-test.

13) A toothpaste company created 5 types of toothpaste and wanted to know which one cleaned teeth the best. So, they gathered 100 people and divided them into 5 separate groups. Each group brushed with only one of the 5 types of toothpaste for a week, after which the amount of plaque in their mouth was measured. What type of analysis should the toothpaste company conduct?











(1 point)
A. Independent-measures t-test

B. One-way ANOVA

C. Repeated-measures ANOVA

D. 2-factor ANOVA

14) If you conduct a 2-factor ANOVA, how many F-values will you calculate? 
(1 point)

A. 1

B. 2

C. 3

D. 4

15) You conducted a 2-factor ANOVA in which factor A had 2 levels and Factor B had 4 levels. How many independent groups were there in your experiment?


(1point)

16) Define a quasi-independent variable.





(1 point)
The next three MC questions are worth 2 points each…

17) You are about to conduct a 2-fator ANOVA in which you have 2 factors, A and B, each of which has 2 levels. However, before you conduct your analyses, you look at the means for each of your groups. You see the below pattern of means. How is this pattern best described?












(2 points)

	
	A1
	A2

	B1
	10
	40

	B2
	40
	10


A. As a main effect of Factor A

B. As a main effect of Factor B

C. As an interaction between Factors A and B

D. As a likely null effect

18) You are about to conduct a 2-fator ANOVA in which you have 2 factors, A and B, each of which has 2 levels. However, before you conduct your analyses, you look at the means for each of your groups. You see the below pattern of means. How is this pattern best described?












(2 points)

	
	A1
	A2

	B1
	10
	40

	B2
	10
	40


A. As a main effect of Factor A

B. As a main effect of Factor B

C. As an interaction between Factors A and B

D. As a likely null effect

19) An interaction between 2 factors is best defined as:



(2 points)

A. mean differences between conditions that are different from what would be predicted from the overall main effects of the factors.

B. mean differences between conditions that are what would be predicted from the overall main effects of the factors.

C. having 2 main effects

D. none of these is an accurate definition.

20) Compute the median and mode of the following data set.
2
7
4
9
3
1
6
8
3
5

Median __________ 








(1 point)

Mode __________ 








(1 point)
21) What is the definition of a dependent variable (or dependent measure)? 
(1 point)
22) What is the definition of an independent variable? 
(1 point)

23) When we find the critical score for whatever statistical test we are conducting, how should we interpret the critical region?






(1 point)
24) Suppose people sneeze 84 times per week on average and the standard deviation of sneezes is 10. What proportion of people sneeze between 90 and 100 times per week?











(2 points)

25a) There are 3 colas and 7 waters in your refrigerator. You want a water. Suppose you close your eyes and grab a cola. You do not want a cola so you put it back, close your eyes and grab another cola. What is the probability of this occurring?



(1 point)
25b) There are 3 colas and 7 waters in your refrigerator. You want a water. Suppose you close your eyes and grab a cola. You do not want a cola so you give it to your friend and then again close your eyes and grab another cola. What is the probability of this occurring?













(1 point)

26) If you were an ice-cream truck driver and you wanted to know what your most popular type of ice-cream treat was, what measure of central tendency would you compute based on your sales of various ice-cream types?






(1 point)
A. Mean

B. Median

C. Mode

D. the correlation

27) What is a z-score?








(1 point)
28) What do we infer with inferential statistics?




(1 point)

29) You are interested in whether psychology majors might have higher GPAs than MSU students generally. You found records that the average MSU GPA is 2.83 but did not find any information indicating the standard deviation for MSU student’s GPA. You then went to your psych classes and randomly asked 30 psychology majors what their GPA was. The mean of your sample was 3.31 with a standard deviation of .44. Conduct the appropriate statistical analysis to test your hypothesis with α = .05.
Step 1: State your null and alternative hypothesis in WORDS. 


(1 point)
Step 2: Set the criteria for making a decision. That is, what is your critical value?

(1 point)
Step 3: Summarize the data into the appropriate test statistic. 


(2 points)
Step 4: Evaluate the null hypothesis.






(1 point)
Chi-Square Formulas
Chi-Square Goodness-of-fit test
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