
Instructions:
Enter the letter of the correct response(s) to each question in the space beside the question.
__
1.
The main advantage of the Analysis of Variance (ANOVA) procedure 
over t-tests is:



a.
t-tests are antiquated.



b.  
ANOVA allows for the comparison of more than two groups.



c.  
the effect of the Independent Variable is readily apparent in a       


t-test, whereas it is obscured in an ANOVA.



d.  
there is no appreciable difference between the two procedures.
__
2.
In a ______ study, different participants are used in each group/ 
condition.



a. 
within-subjects


b.
repeated measures


c.
between-subjects


d.
correlated groups  

__
3.
In the ANOVA procedure, we want to maximize ______ variance and 
minimize ______ variance.



a. 
between-groups (treatment), within-groups (error)



b.
practical, theoretical


c. 
within-groups (error), between-groups (treatment)



d.
theoretical, practical
__
4.
The alternate hypothesis (Ha) in the ANOVA procedure states that:



a. 
the sample means are from the same population.



b.
the sample means are from different populations, and we know 


which mean differences are statistically significant.


c. 
we're not really concerned about mean differences; all we want is 


a significant effect of our Independent Variable.



d.
at least one sample/group mean is from a different population.
__
5.
If the F value we calculate in the ANOVA procedure is approximately 
1, we would:



a.
conclude that the effect of our Independent Variable is strong.



b.
reject Ho (the null hypothesis).


c.
conclude that there is no effect of our Independent Variable.



d.
toss the results and start over.
__
6.
In a One-Way Between-Subjects ANOVA, we are:



a. 
testing for a one-tailed (i.e., unidirectional) effect.



b.
evaluating the effect of several levels of a single Independent 


Variable on the Dependent Variable.


c.
evaluating the effect of several levels of two or more Independent 


Variables on the Dependent Variable.


d.
hoping like heck for a single, significant effect.

__
7.
In a One-Way Between-Subjects ANOVA, the Total Sum of Squares 
(SSTotal):



a. 
is the sum of the squared deviations of each score in the study 


from the Grand Mean of the study.



b.
represents the total amount of variability in a study.


c.
is composed of the Sum of Squares Between-Groups (SSBetween) 


and the Sum of Squares Within-Groups (SSWithin).



d.
all of the above.
__
8.
In the ANOVA procedure, the effect of the Independent Variable (i.e., 
Treatment) is reflected in the:


a. 
Sum of Squares Between-Groups (SSBetween).



b.
Sum of Squares Error (SSError).


c.
Sum of Squares Within-Groups (SSWithin). 



d.
Sum of Squares Subjects (SSSubjects).

9.
In a One-Way Between-Subjects ANOVA, Fcrit for dfBetween = 3 and 
dfWithin = 28 at the .01 significance level is:



__________
__
10.
Statistical significance is achieved when the observed difference 
between two statistical values (e.g., Fobs and Fcrit) is determined to 
have been caused by the effect of the Independent Variable and not 
by chance.


a.  True


b.  False
__
11.
______ is an inferential statistic for measuring effect size in the 
ANOVA procedure.



a.
The correlated groups t-test


b.  
Eta-squared (η2)


c.  
Fcrit


d.  
r2
__
12.
The ______ allows for the comparison of group means in an ANOVA 
procedure so as to determine which groups are significantly different.



a.  mean square


b.  significance test


c.  Tukey HSD test


d.  z Test

__
13.
A One-Way Repeated Measures ANOVA is more powerful than a 
One-Way Between-Subjects ANOVA because individual differences 
across subjects have been removed, thereby reducing the 
denominator of the F ratio.



a.  True



b.  False
__
14.
______ is an estimate of variance within each study condition after 
the variance due to individual differences (i.e., subjects) has been 
removed.



a.  Pure variance



b.  Systematic/Treatment variance



c.  Accountable variance


d.  Error variance

__
15.
Which of the following contribute to the Total Sum of Squares 
(SSTotal) in a One-Way Repeated Measures ANOVA?



a. 
Sum of Squares Between-Groups (SSBetween).



b.
Sum of Squares Error (SSError).



c.
Sum of Squares Subjects (SSSubjects).



d.
All of the above contribute to SSTotal  in a One-Way Repeated 


Measures ANOVA

16.
A One-Way Repeated Measures ANOVA is being applied to a study 
that used 6 subjects across 3 experimental conditions.  What is Fcrit 
at the .05 significance level for this analysis?


__________
__
17.
Which of the following is not an assumption made in the One-Way 
Repeated Measures ANOVA?



a.  
The underlying distribution is normal.



b.  
Subjects/groups are independent.



c.  
Data are interval/ratio scale.



d.  
Population variances are homogenous.



e.  
Subjects/groups are related/dependent.

__
18.
In both a One-Way Between-Subjects ANOVA and a One-Way 
Repeated Measures ANOVA we use ______ to determine the 
degrees of freedom (df) for our Between-Groups Sum of Squares 
(SSBetween).


a.  
N - 1



b.  
ΣfX/N


c.  
k - 1



d.  
n - 1
__
19.
Any design with more than one Independent Variable is a(n) ______ 
design.


a.  
factorial


b.  
complex


c.  
multi-way


d.  
interactive

20.
How many Independent Variables does a 2 X 3 X 2 design have?



__________


How many possible Main Effects does a 2 X 3 X 2 design have?



__________


How many possible Interaction Effects does a 2 X 3 X 2 design 
have?



__________

21.
My 8-year-old son designed a science fair project to test the validity 
of the 5-second rule for food items dropped on the floor (i.e., the item 
is safe to eat as long as it is picked up before 5-seconds have 
passed).  Using a clean technique (latex gloves, sterilized knife and 
cutting board), he cut pieces of bread into 1-inch squares to use as a 
growth medium.  With clean tongs, he then placed individual squares 
of bread on the kitchen floor for various time periods:  1-second,      
3-seconds, 5-seconds, or 7-seconds.  Four bread squares were used 
in each time group.  After the specified time had passed, he removed 
the squares from the floor using his clean tongs and placed the 
squares into clean dishes, one dish for each time period.  He then 
placed the four clean dishes in a warm, humid environment to 
incubate.  After three days, he measured the area of any evident 
mold/bacterial growth on each piece of bread in square millimeters.  
The following results were obtained:
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What is the Independent Variable in this study?

________________________________________________________________

What is the Dependent Variable in this study?

________________________________________________________________

What is the appropriate test to evaluate this data?
________________________________________________________________

What are the hypotheses to be tested in this study?

________________________________________________________________

________________________________________________________________

On a separate sheet of paper, complete the analysis you selected at the .05 confidence level.  Show all of your work, and be sure to attach the worksheet to this test.

What is the value of your observed/calculated test statistic?

________________

What is the critical value of your test statistic?

________________

What is your decision regarding your hypotheses?  Why?
________________________________________________________________

________________________________________________________________

________________________________________________________________

Is it possible to determine the magnitude of the effect of the Independent Variable in this study?
________________

How would you make that determination?

________________

What is the value of that calculation?

________________

Do you know at this point which of the group means are significantly different?

________________

Is there a way to find out?
________________

How would you make that determination?

________________
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