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Part 1. Multiple Choice:  Please read each question carefully and indicate your answer on the scanner sheet provided.  Use pencil and erase any changes completely. (1 pt each, total = 18 ( 35%)

1. A design including a placebo control group is used to detect 

   A) excessive error variance. 

   B) the effect of a subject's belief that he or she has received a drug.

   C) volunteer bias. 

   D) all of the above. 

2. All other things being equal, compared to the between-subjects design, the within-subjects design is usually

   A) more powerful. 

   B) less powerful. 

   C) as powerful. 

   D) less time consuming. 

3. In a within-subjects experiment, subjects are required to perform a complex motor task for the dependent variable. You find that subjects perform better in the second treatment than in the first. You conclude that your independent variable had a significant effect on motor behavior. However, an alternative explanation is that ________ produced a carryover effect. 

   A) habituation 

   B) sensitization 

   C) learning 

   D) fatigue 

4. A key assumption behind partial counterbalancing in a within-subjects experiment is that 

   A) subject factors have little effect on the dependent variable. 

   B) randomly chosen treatment orders will induce carryover effects that are randomly     distributed among treatments. 

   C) all treatment orders produce equivalent carryover effects. 

   D) statistical control of carryover effects is impossible. 

5. When treatment order is made an independent variable, you have a ________ design. 

   A) combined 

   B) nested 

   C) Latin square 

   D) mixed 

6. Within-subjects designs are most useful when 

   A) subject differences contribute heavily to variation in the dependent variable. 

   B) carryover effects are large. 

   C) carryover effects vary unpredictably. 

   D) subject differences do not significantly affect the value of the dependent variable. 

7. The number of scores that are free to vary in a sample of a known size is called the 

   A) standard error of the mean. 

   B) degrees of variability. 

   C) degrees of freedom. 

   D) central tendency of the distribution. 

8. Means of samples drawn at random from a single population differ only because of 

   A) the central limit theorem. 

   B) poorly designed independent variables. 

   C) sampling error. 

   D) none of the above 

9. Which of the following is not one of the assumptions of parametric statistics listed in the text? 

   A) Scores are randomly sampled from the population. 

   B) The sampling distribution of the mean is normal. 

   C) Large sample sizes are required. 

   D) The within-groups variances are homogeneous. 

10. The value of any score obtained in a between-subjects experiment is influenced by 

   A) the characteristics of the subject. 

   B) measurement or recording errors. 

   C) the value of the independent variable. 

   D) all of the above 

11. Two additional types of error you must consider when making many unplanned comparisons are 

    A) Type I and Type II errors. 

    B) beta and theta errors. 

    C) per-comparison and familywise errors. 

    D) systematic and random errors. 

12. The power of a statistical test is a statistic's ability to 

    A) correct for flaws in your data. 

    B) detect differences between means. 

    C) withstand violations of assumptions. 

    D) none of the above 

13.  Which of the following statements is true?

    A) A statistically significant finding proves that the probability of obtaining the results by chance is less than .05 (level of significance).

    B) A statistically significant finding tells us the probability of our obtained difference given that the null hypothesis is true.

    C) A probability that is associated with the outcome of our experiment (i.e. .01) tells us that our outcome would be replicated 99% of the time if the experiment were repeated.

    D) The likelihood of obtaining a statistically significant outcome is independent of the sample size tested in the experiment. 

14.  To be statistically significant, an F-ratio needs to be

   A)
any value greater than 1.00.

   B)
any value less than 1.00.

   C)
a value large enough so that its probability under the null hypothesis is less than the level of significance (acceptable alpha error rate).

   D)
a value large enough so that its probability under the null hypothesis is greater than the level of significance (acceptable alpha error rate).

15.  If there were four levels of an independent variable that were manipulated in a random (between-groups) design, how many degrees of freedom (df) would the independent variable have?

   A)
4

   B)
3

   C)
5

   D)
2

16.
Which of the following factors does not affect the power of a statistical test?

   A)
internal validity of the experiment

   B)
level of significance (alpha)

   C)
size of the treatment effect

   D)
sample size

17.
Which of the following statements best describes the relationship between the analysis of independent groups designs and repeated measures designs?

   A)
Analysis of repeated measures designs involves only omnibus tests while analysis of independent groups designs involves omnibus tests and analytical comparisons.

   B)
Analysis of repeated measures designs does not require an estimate of error variation while independent groups designs do.

   C)
Analysis of repeated measures designs does not require determining a score for each participant in each condition while independent groups designs do.

   D)
Analysis of repeated measures designs involves the same general procedures used in the analysis of independent groups designs.

18.
Estimates of error variation are generally smaller in repeated measures design experiments because differences among subjects can be eliminated from the analyses.  This decrease in error variation leads to increased

   A)
reliability

   B)
internal validity

   C)
external validity

   D)
sensitivity (power)

Part II: Problem solving questions. Answer in the spaces provided. If more space is needed, please continue on the last page. Points as indicated, total = 21 points ( 40%.

1. A study is conducted to examine parental differences within married couples in attitudes toward the usefulness of physical punishment in raising their children. The following scores are obtained (where larger scores reflect more negative attitudes). 

a) Calculate t. [Relevant (and irrelevant) formulas are on the last page.] (4 pts.)


couple #
father
mother
D
D2


1
6
9
3
9


2
4
3
-1
1


3
3
6
3
9
note that signs don't matter 

4
2
3
1
1
as long as they are consistent in


5
3
6
3
9
subtracting the same column



(D=9
(D2=29 
1 point for calculating these




mean D=1.8


numbers correctly (paying 




((D)2=81


attention to signs etc.)

The formula to use is a t-test for related samples (within-t) as the participants are couples (a good clue to this is that the d.f. for tcrit  given in part b). (1 point for recognising this - using the correct formula)
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t= ( 2.25 (2 points for getting this right,  1 point if numbers put into formula in right place but careless calculations)

b) With ( set at .05, the critical value for t  with 4 d.f. is 2.78. What decision would you make regarding the null hypothesis that mothers and fathers have the same attitude. (2 pts.)

Accept H0     X

Reject H0 



2 pts. 1 pt if a wrong t (from section a) is interpreted correctly

2. Suppose an ANOVA of your data was significant. Without any a priori theory to guide you,  you want to probe the differences among the group means by conducting conduct three post hoc comparisons. Assuming you adopt a per comparison ( error rate of .01: 

a) calculate the familywise error rate. (2 pts) 

(FW  = 1 - (1- ()c = 1 - (1-.01) 3 = 1 - (.99) 3 = 1-.97 = .03

2 pts. 1 pt if correct numbers in formula but careless calculaion mistake. 

b) Describe in words what this number means. (1 pt.)

This is the probability that one of the three comparisons will falsely result in the null hypothesis being rejected. The overall alpha error rate.
3 a) For the following hypothetical between subjects ANOVA summary table, calculate the missing values (represented by a-e). (3 pts) [This may seem difficult but it ain’t worth much.]

Source
SS
df
MS
F

BG (IV effects)
200
2
b
c

WG (error)
2500
d
25


Total
a
e



a = 
2700
b =100 
c = 4.00
d = 100
e = 102

.5 pt each, bonus of .5 if all 5 are answered correctly
b) What decision would you make re. H0 based on your calculation of “c” in question 3a) given that the relevant critical value for F with 2 and “d” df and alpha set at .05 is Fcrit= 3.07? (1 pt).

Accept H0 

Reject H0 
X


1 point for correct decision based on the F you calculated in 3a part c above (So wrong F interpreted correctly gets a point)

4.)  For the following questions you are to imagine repeatedly running 5000 simulations of the effects of various parameters on the power of t- tests. (As we did in class using the Rice University’s Virtual Statistics Lab). The results of two such simulations are presented and for each you are to indicate (with an “x”) whether the changes to the simulation parameters specified in questions a) to h) would most likely result in: an increase, a decrease, or have no effect on the proportion of significant simulation trials (i.e. the proportion of trials that result in rejecting the null) relative to the simulation results given. (1 pt each, total =8)

Questions a) to d) are to be answered using the conditions specified in the table below where 42% of the simulated between-subjects (independent samples) t-tests resulted in rejecting the null hypothesis. 

N
Population mean A
Population mean B
rho

(rAB)
Population s.d.
Percent Significant

10
20
25

7
42

What would happen to the percent significant if you were to:

a) Decrease the population mean of B from 25 to 22. 

increase


decrease


no change

 

b) Increase the population s.d. from 7 to 10.

increase


decrease


no change

 

c) Increase the sample size from 10 to 20.

increase


decrease


no change

 

d) Set rho to .8, and change to a within-subjects design (paired t)

increase


decrease


no change

 

Questions e) to h) are to be answered using the conditions specified in the table below where 5% of the simulated between-subjects t-tests resulted in rejecting the null. 

n
Population mean A
Population mean B
rho

(rAB)
Population s.d.
Percent Significant

14
30
30

8
5

What would happen to the percent significant if you were to:

e) Increase the population mean of B from 30 to 32. 


increase


decrease


no change

 

f) Decrease the population s.d. from 8 to 4.

increase


decrease


no change

 

g) Increase the sample size from 14 to 40.

increase


decrease


no change

 

h) Set rho to .4, and change to a within-subjects design (paired t)

increase


decrease


no change

 

Part III. Short (and longer) answer questions. Answer in the spaces provided. If more space is needed, please continue on page 9 or 10. Points as indicated, total = 13 points ( 25%.

1. According to Stanovitch, as presented in class, one of the difficulties people have with probabilistic reasoning is referred to as the Gambler’s fallacy. What is this and provide an example other than the one I used in class (you can make it up). (3 pts).

The gambler’s fallacy refers to people’s tendancy to see links between events in the past and events in the future when the two are really independent.  [2 points]

The example used in class was flipping a coin repeatedly to get THTTTT_ then asking what would come next and most people said H (thinking it was about time or overdue when in fact it is always 50% - assuming an honest coin). [Anything that illustrates the point is worth one (point)]
2. a) One of the six main causes of carryover (order) effects outlined in class and in your text is habituation. Describe/explain what habituation is (2 pts)

Under some conditions, repeated exposure to a stimulus leads to reduced (neurological) responsiveness to that stimulus. This reduction is termed habituation.

b) What might be done to minimize habituation in a within subjects design. (Be sure to specify why/how the carryover effect would be reduced.) (2 pts.)

By giving participants breaks between trials it might allow the nervous system to recover and regain its initial responsiveness. Alternatively, practice trials could be given so that all subjects are completely habituated before the experimental trials are started. 

In either case the attempts is made to keep responsiveness related to the order of testing the same across the repeated experimental trials. 

(This is the key point.)

2 pts for either potential solution

3. Compare and contrast the between-subjects and within-subjects designs. Be certain to state the defining qualities, advantages, and disadvantages of each. (6 pts)

Within Subject designs

(Max = 3 pts)

Characterized by: (1 pt)

each subject receiving all levels of the IV(s) 

Advantages: (1 pt)

1. More powerful (due to reducing subject variability between groups) – especially if subject related error variance is high

2. Requires fewer subject (less time overall)

3. Allows examination of effects over time

Disadvantages: (1 pt)

1. Potential carryover effects

2. Requires more time per subject 
3. Therefore, possible attrition

Between Subject designs

(Max = 3 pts)

Characterized by: (1 pt)

Random (usually) assignment of subjects to treatment groups.

Each subject only receives 1 level (or combination of levels) of the IV(s)

Advantages: (1 pt)

1. No concerns with order confounds (carryover)

2. Simple to run and to analyze

3. Less time required per subject 

4. Less attrition

Disadvantages: (1 pt)

1. More time required (if more subjects needed)

2. Differences among subjects increases error variance
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