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Psychology 2023: Research Design and Analysis 2: Midterm 1

PART I.  Multiple Choice.  (I pt each, total = 19 ( 33%)

Answer all questions on the Answer Sheet provided.  Read all questions carefully before selecting the best answer.

1.
All other things being equal, compared to the between-subjects design, the within-subjects design is _____.


a.
more powerful


b.
less powerful.


c.
as powerful.


d.
more time consuming.

2.
_____ occur(s) when a previous treatment alters the observed behaviour in subsequent treatments.


a.
Error variance


b.
Carryover effects


c.
Experimenter bias


d.
Sensitization effects

3.
A design in which every possible order of treatments is represented once is the


a.
Latin square design.


b.
partially counterbalanced design.


c.
Solomon four-group design.


d.
completely counterbalanced design.

4.
Making treatment order an independent variable allows you to _____


a.
completely eliminate carryover effects.


b.
partially eliminate carryover effects.

c.
measure and take into account in future experiments the magnitude of order effects.


d.
not worry about carryover effects any more.

5.
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.

6.
Dr. Jones conducts an experiment on visual perception.  He believes that sex of subject is an important factor in perception.  Consequently, he records the sex of his subjects and includes sex of subject as a variable in his data analysis.  Assume that he finds a significant effect of sex in his analysis.  What is Dr. Jones justified in concluding?


a.
Sex of subject causes changes in perception.


b.
Sex of subject is correlated with changes in perception.


c.
Sex of subject has no effect on perception.


d.
both a and b

7.
An advantage of the matched groups design over the random assignment is that the matched groups design _____

a.
allows you to control subject variables that might otherwise obscure the effect of your independent variable.


b.
requires fewer subjects.


c.
uses more subjects, which increases the sensitivity of the experiment.


d.
totally eliminates error variance.

8.
Which of the following was listed in the text as a potential source of confounding?

a.
nonrandom assignment of subjects to conditions


b.
experimenter bias


c.
poorly conceived and executed independent variables


d.
all of the above

9.
Carryover effects are _____


a.
easy to eliminate.


b.
potential problems in both between-subjects and within-subjects designs.


c.
potential problems only in within-subjects designs.

d.
not a serious problem in either between-subjects or within-subjects designs.

10.
With complete counterbalancing, order effects are dealt with by _____

a.
randomly selecting two or three treatment orders for inclusion in an experiment.


b.
having treatment conditions presented in every possible order.


c.
summing them across treatment conditions.


d.
none of the above.

11.
Counterbalanced designs are effective in reducing carryover effects in within-subjects designs if _____


a.
the magnitude of the carryover effect is small to begin with.

b.
the carryover from Group A to B is different from the carryover from Group B to A.


c.
no appropriate statistical controls exist.

d.
the order effects induced by different orders are of the same approximate magnitude.

12.
No amount of counterbalancing will eliminate _____ carryover effects.


a.
differential


b.
subject-induced


c.
within-group


d.
nonequivalent

13.
An index of the amount of variability in sample means to be expected across a series of samples is provided by the _____


a.
standard deviation of the mean.


b.
standard error of the mean.


c.
standardized variability around the mean.


d.
variance.

14.
If your treatment did not have an effect on your dependent variable, you can assume that the means representing each group in your experiment _____


a.
are independent estimates of a single population mean.

b.
provide estimates of independent underlying populations that are very similar.


c.
are probably inaccurate.


d.
both a and c

15.
The hypothesis stating that sample means are drawn from the same population is the _____ hypothesis.


a.
alternative


b.
nonequivalence


c.
null


d.
differential means

16.
A statistical test led Dr. Jones to incorrectly decide that his independent variable had an effect when in fact it didn't.  Dr. Jones committed a(n) _____


a.
Type I error.


b.
Type II error.


c.
Type III error.


d.
alpha error.

17.
At a given significance level, a one-tailed test _____

a.
is less likely to detect real differences between means than is a two-tailed test.


b.
has a higher critical value than does a two-tailed test.


c.
is less accurate than a two-tailed test.

d.
is more likely to detect real differences between mans than is a two-tailed test.

18.
Serious violations of one or more of the assumptions underlying parametric statistics _____


a.
have little effect on the validity of a statistic.

b.
may lead you to commit a Type I error more or less often than the significance level adopted.


c.
affect Type I error rates but not Type II error rates.


d.
both b and c

19.
The power of a statistical test is affected by


a.
the alpha level selected.


b.
sample size.

c.
whether a one-tailed or a two-tailed test is used.


d.
all of the above

Part II: Problem solving questions. Answer in the spaces provided. If more space is needed, please indicate this and continue on the last page. Points as indicated, total = 15 points (26%.

1) Suppose you conducted a bivalent between-subjects experiment on the effects of emotional shock on memory and obtained the following output when you analyzed your data with SPSS. Assume also that you had a non-directional experimental hypothesis and set your alpha error rate at (=.05. Would you reject the null hypothesis? Why or why not? 

(6 pts)
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[Ignore the fact that this table has been cut off, the missing information is irrelevant to the question]

I will not reject (i.e., I will accept) the null hypothesis (2 pts)

Why?

The Levene's test for equality of variances is significant, therefore equal variances cannot be assumed (2 pts - but this doesn't have to be explicitly stated to get full points)

Using the score for "Equal variances not assumed" [this doesn't have to be explicitly stated], the 2-tailed significance level is .054 which is greater than my alpha level of .05. (4 pts)

(Max = 6 points)

2). An ANOVA of your data was significant. To probe the differences among group means you are going to conduct three post hoc comparisons.  a) Assuming you adopt the unusually strict per comparison ( error rate of .01, calculate the familywise error rate. b) What does this number mean? (2 pts each, 4 pts. total)

( FW = 1 - (1 - ()c  (1 pt)

( FW = 1-(1-.01)3 = 1-(.99)3 = 1-.97 = .03 (1 pt for correct calculation)

2 pts for either:

This (.03) is the probability that in making these three comparisons, the null hypothesis will be falsely rejected. Or:

This is the probability that one of the three comparisons will falsely result in the null hypothesis being rejected. 

The overall type I error rate is .03. 

3) Assume your experiment on emotional shock resulted in the following data. Calculate a Mann-Whitney U from these data. Assume the critical value for a Mann Whitney U for these data is 7 and you have adopted an alpha error rate of (=.05. Do these data allow you to reject the null hypothesis? Why or why not? (5pts).
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U=(=5

The Mann Whitney U = 5 (2 pts)

Since this is less than the critical value of 7, and lower values of the Mann Whitney U are less likely to occur by chance, the probability that the differences between the two groups of scores are due to chance (and the null hypothesis is true) is less than the alpha error rate of .05. (1 pt for explaining why)

 I would therefore reject the null hypothesis.  (2 pts for correct decision,)

Part III: Short Answer questions. Answer in the spaces provided. If more space is needed, please continue on the last page. Points as indicated, total = 23 points (40%.

1) According to Stanovitch, as presented in class, what are the seven features of psychological science?  (4 pts).

1. Psychology progresses by investigating empirical problems. 

2. Psychologists propose testable hypothesis. 

3. The concepts in these hypothesis are operationally defined. 

4. Psychologists use many different empirical methods. 

5. Most conclusions are arrived at only after slowly accumulating data from many experiments. 

6. The behavioral principals eventually uncovered at are almost always probabilistic. 

7. Psychological data and theories are only acceptable after publication in peer reviewed scientific journals.

(0.5 pts each, extra  .5 if they have all 7)

2) What is the conjunction fallacy? (2 pts.)

The conjunction fallacy is a logical error in reasoning that occurs when someone judges that two events or conditions are more probably than either one alone. 

Or

When a persons thinks that the conjunction of two sets can be larger (more probable) than either set alone. 

(2 pts)

The example in class of this was when some people judges it more likely that Linda was a bank teller and active in the feminist movement than that she was a bank teller, or she was active in the feminist movement. 

(1 pt for example alone, example not necessary for full points)

3) What is sensitization? Give an example. (2 pts)

Sensitization is when exposure to one stimulus causes subjects to respond more strongly to another stimulus. 

E.g., potentiated startle: If given a mild electric shock, rats will show a greater startle response to a loud sound

4) Explain the logic behind the Mann-Whitney U test. How/Why is this a reasonable way to assess the probability that your independent variable caused a change in the dependent variable? What are the assumptions etc. behind this test? [I want you to demonstrate that you understand why/how this tool, this inferential statistic, works.] (5 pts.)

· The null hypothesis to be tested by the Mann-Whitney U (or any other inferential test) is that any differences between the two samples is solely due to error, or random (chance) factors, and both samples were drawn from the same underlying population.  (1 pt)

· If the null is true, the dependent variable measurements from one group are equally likely to be greater, or lesser than, measures form the other group. Rank ordering of the combined data should, therefore,  result in "considerable" mixing of scores from both groups (both levels of the IV). (2 pt)

· Counting the number of ranked scores from the group hypothesized to have the lower scores, that are higher than each score from the other group (hypothesized to have higher scores), gives one (of many possible) index of the degree of overlap, or mixture, of the two samples (or , gives an index of how distinct the two samples are). (2 pt)

· By comparing the calculated Mann-Whitney U to what would be expected by chance (for the given sample sizes, or a critical value for a given alpha level and sample sizes), it is possible to determine the probability that the observed amount of mixing (or less) could have occurred by chance alone (i.e., with the independent variable having no effect). No mixing of data from the two samples when they are rank ordered, (i.e., the Mann-Whitney U = 0), is unlikely to occur by chance (how unlikely depending upon the number of observations or the amount of data in each sample).  (2 pts - not all this needed)

· This test assumes that the data are obtained independently and the scale of measurement is at least ordinal (could also be interval or ratio). (1 pt)

(Points as indicated up to a maximum of 5)

5). What is the connection between type II error and power? How could this be expressed mathematically? (2 pts)

Both type II error and power are concerned with decisions when the null hypothesis is false. Power is the probability of correctly rejecting the null hypothesis when it is false whereas type II error is failing to reject the null when it is false. (1 pt)

Power is equal to 1-type II error rate  

or 

type II error rate = 1- power).

Or 

Power + type II error rate = 1

(1 pt for any of these) 

6) What sources of variance contribute to between group variability in the dependent variable scores in a between groups experimental design. (3 pts)

1) subject variables (differences among participants)

2) experimental error (measurement and/or recording error)

3) level of the IV (treatment effect)

(1 pt each)

7) What are the four characteristics of a scientific experiment as given in class? (2 pts)

1. Manipulation (of the independent variable)

2. Control (of extraneous variables - potential confounds)

3. Measurement [of the dependent variable(s)]

4. Comparison (of the measurements) with appropriate statistics

(.5 points each)

8) What are the three main reasons for using a multivalent experimental design as outlined in class (3 pts)

1. When you need multiple control conditions,

2. When you are interested in more than two qualitatively different groups,

3. When you want to map out the function of the effect of the IV.

(1 pt each)

