Research Methods 2023 Second Midterm 
Dr. P. McLeod








March, 1999

Name:     Answer Key                           Student Number: 



                                                                        

Part I: Multiple Choice (1 point each, total = 15 = 22%) 

Please answer on the computer sheet provided
1.  
In a single-subject design, 


a.
each subject is exposed to all levels of an independent variable at 




different times. 


b.
data are not averaged across subjects. 


c.
reliability is assessed with replication. 


d.
all of the above 

2.  
In a factorial design, a "main effect" is 


a.
the effect of the most important independent variable on your dependent variable. 


b.
the effect of one independent variable on your dependent variable. 


c.
the change in the effect of one independent variable over levels of a second. 


d.
never interpreted because it yields no interesting information. 

3.  
Dr. Harris conducted a two-factor experiment. She plots her results on a graph and notices that the lines on the graph are not parallel (which is confirmed when she runs a statistical analysis). This pattern suggests the presence of 


a.
only one main effect. 


b.
two main effects. 


c.
an interaction between two independent variables. 


d.
none of the above 

4.  
When more than three factors are included in a factorial design, 


a.
interpretation of main effects becomes too difficult. 


b.
interpretation of the higher order interactions becomes increasingly difficult as the number of factors increases. 


c.
fewer subjects can be used. 


d. 
none of the above 

1. One problem with using the relative odds ratio as a dependent variable is that:

a. it provides no information about absolute risk in the sample

b. it provides no information about relative risk in the sample

c. it increases detection bias

d. b and c

2. To help ensure internal validity of a pretest-posttest (A-B) study, you must

a. include a large sample of subjects

b. include a comparison group that is not exposed to your treatment

c. conduct your research in your subjects' natural environment

d. all of the above

7.  
Which of the following was not listed in your text as a characteristic of the baseline design? 


a.
observation of subjects under each of several treatment conditions 


b.
rigid control of incidental variables that could affect behaviour 


c.
control of error variance by averaging across subjects 


d.
use of intersubject replication to assess reliability 

8.
 When using an AB design in the clinical treatment of changing maladaptive


behaviour, the first step is to


a.
extinguish the behaviour


b.
reinforce the behaviour


c.
reinforce other behaviours


d.
obtain a baseline of behaviour

9.
 In a 2 x 3 factorial experiment using a between-subjects design, each subject serves in _________ condition(s) out of _____________ conditions in the experiment.


a.
1; 5


b.
1; 6


c.
2; 5


d.
3; 6

10.  Research reported by Horowitz (1969) suggests that 


a.
volunteer participants differ very little from nonvolunteers. 


b.
volunteer participants may respond differently to your independent variable from the way nonvolunteers do. 


c.
nonvolunteer participants are more sensitive to changes in your independent variable than are volunteers. 


d.
none of the above 

11. One advantage of the time series (or small n) design has over an analyltic experiment is that the times series design:

a. concurrently controls and contrasts variables

b. counterbalances treatment order

c. randomized treatment order

d. none of the above

12. Which of the following can be used as a solution for detection bias in ex post facto designs.

a. matching subjects

b. measuring potential confounded variables

c. both a and b

d. none of the above

13. The word factorial in experimental designs refers to

a. using more than one independent variable

b. using more than one dependent variable

c. testing all combinations of treatment levels

d. testing all combinations of dependent variables

14.  In a 5 x 2 x 3 between-subjects factorial experiment, there is/are 

 independent group(s).

a. 5

b. 10

c. 30

d. 3 (1/2 pt)

15.  In a 2 x 2 x 2 within-subjects factorial experiment, there is/are 

 independent group(s).

a. 6

b. 8

c. 1

d. 3 (1/2 pt)

Note questions 14 & 15 were not clearly worded -  so give 1/2 pts for the wrong answers indicated, 1 pt for the bold answer, 0 for the others)

Part II:   Problem solving problems: Answer  in the space provided ( points as indicated, Total = 40 points; 58%)

1) Use the following contingency table showing the results of an ex post facto study of the relation between stress and cancer to: (total pts = 9 as indicated)

a)  calculate the relative risk ratio associated with high stress vs. low-stress. (4 pts)


High Stress
Low Stress
Totals

15

185
200

Cancer cases

No Cancer
10
5



90
95


Totals
100
100
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2 pts if you get the formula right but make a math error (There is always at least one!)

b) Describe in words what this relative risk ratio means.  (2 pts)

The risk of people in the high stress group of developing cancer is 2 times that for members of the low stress group

c) What does this relative risk ratio tell you about the absolute risks of developing breast cancer for these groups? (1 pt)

Nothing

d) Was this study more likely to have been prospective or retrospective? (1 pt)

Prospective

e) Why? (1 pt)

A relative risk ratio would be inappropriate for a retrospective design

or

There are equal numbers of stress and non-stress subjects, indicating these were the groups sampled/selected
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2) Use the two figures below and assume all numerical differences are significant to answer the following questions. Indicate your "yes/no" answers with a circle. Interpret "yeses" in the spaces provided. (4 pts per figure, total = 8 pts)
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Is there a main effect for practice?


yes
no
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If yes, interpret it:

Is there a main effect for task type (2-D vs. 3-D rotation)?
yes
no
[image: image6.bmp]If yes, interpret it:

Is there an interaction between practice and task type?
yes
no

If yes, interpret it:

2-D tasks are faster than 3-D tasks for no or some practice, but with lots of practice, 3-D tasks are performed more quickly

or

3-D tasks get faster with 'lots' of practice but 2-D tasks get slower with 'lots' of practice.
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Is there a main effect for emotional shock condition?
yes
no
If yes, interpret it:

Is there a main effect for modality  (visual  vs auditory)?
yes
no

If yes, interpret it:

Visually presented data were remembered better than auditorily presented data.


Is there an interaction between modality and shock?
yes
no

If yes, interpret it:

Auditory information is remembered better than visual with emotional shock, but without emotional shock, visual information is remembered better.

Or
Emotional shock disrupts memory for visually presented information, however, emotional shock facilitates memory for auditorily presented information.

[This could be called a crossover interaction]

3)  Each of the following tables represents hypothetical data from a study where individuals are asked to memorize a set of 10 words.  These words were either concrete (easily visualized, e.g. castle, giraffe) or abstract (not easily visualized, e.g., impasse, metric). Subjects recall these words either immediately, or after a delay of 2 weeks. The dependent variable is the number of words recalled correctly.   For each of the following sets of results: determine if an interaction is present (indicate your answer by circling yes or no), if 'yes', interpret it in the space provided; determine if a main effect is present for each variable, if 'yes', interpret it/them. (4 pts each, total = 8 pts)

Word type
Time


Immediate
2 weeks

Concrete
8
2

Abstract
3
2


Interaction? 


Yes 

No

Interpretation: 

Concrete words are remembered better than abstract words when tested immediately, however, both are remembered equally well at 2 weeks.


Main effect of word type? 
Yes 

No

Interpretation:

Concrete words are remembered better than abstract words overall.


Main effect of time? 
Yes 

No

Interpretation: 

Words are remembered better when tested immediately than afte ra 2-week delay.

Word type
Time


Immediate
2 weeks

Concrete
5
3

Abstract
3
5


Interaction?  


Yes 

No


Interpretation: 

There is a crossover interaction. [use of this term isn't necessary for full points] Concrete words are remembered better than absract words when tested immediately, but abstract words are remembered better than concrete words after 2-weeks.

Or
With the 2-week delay, fewer concrete words are remembered but more abstract words are remembered.


Main effect of word type? 
Yes 

No
Interpretation:


Main effect of time? 
Yes 

No
Interpretation:

4. Interpret the following data from a 2x2x2 mixed factorial design by answering the seven questions that follow. 1 pt for the main effects, 2 points for each of the 2-way interactions, and 3 pts for the 3-way interaction, total = 12 pts). 


No Practice
Practice

Gender
2-D rotation
3-D rotation
2-D rotation
3-D rotation

Males
12
8
6
6

Females
8
12
10
10




Is there a main effect for gender?
yes
no

If yes, interpret it:

Females take longer overall than do males. [or Males take less time …]

Is there a main effect for practice?
yes
no

If yes, interpret it:

Subjects get faster overall with practice.

Is there a main effect for task-type (2-D vs 3-D rotation)?
yes
no
If yes, interpret it:

Is there an interaction between gender and practice?
yes
no

If yes, interpret it:

Males improve with practice but females do not.

Or
Without practice, males and females are equally fast, however, with practice, males are faster than females.

Is there an interaction between gender and task-type?
yes
no

If yes, interpret it:

Males and females are equally fast on 2-D tasks, but males are faster than females on 3-D tasks.

Or
Males are faster on 3-D tasks than 2-D tasks, but females are slower on 3-D tasks than on 2-D tasks.


Is there an interaction between task-type and practice?
yes
no
If yes, interpret it:


Is there an interaction among gender, task-type and practice?
yes
no

If yes, interpret it:

The effect of practice is to speed up males on 2-D and 3-D task and females on 3-D tasks, however females slow down on 2-D tasks with practice

  Or

Males are 4s faster than females under all conditions except 2-D tasks without practice, where females are 4s faster than males.

Or
There is no effect of task type with practice for either males or females, however without practice, males are faster than on 2-D tasks than they are on 3-D tasks but female subjects are faster on 2-D tasks than they are on 3-D tasks.

Or: 

There is a crossover interaction between gender and task type without practice, however with practice this 2-way interaction disappears

[note there are other approaches to describing this 3-way interaction, anything that describes the "differences in differences between differences" is OK] 

5.  A study is run to determine the relation between gender (male or female), and education (less than high school, high school graduate, some university, university graduate), on Canadians' opinions about legalizing euthanasia. Treat this survey as a factorial design in answering the following questions (1 pt each, total =3).

(a) What were the independent (or quasi-independent) and dependent (or criterion) variables 

IVs: Gender and Education level

DV: opinion about euthanasia

(b) What was the design? [Include levels and type (e.g. "3x3 between-subjects design," "2x2x2 mixed design," etc.)]


2 x 4 between 

(c) For each independent variable specify whether it is a true independent variable, or a quasi-independent variables.


Both gender and education are quasi-independent variables

Part III:   Short Answer Questions: Answer  in the space provided (points as indicated, Total = 14 points; 20%)

1) How does measuring uncontrolled variables help scientists interpret data from ex post facto research? (4 points)

1) Measuring allows you to determine if uncontrolled (extraneous) variables are confounded (differ significantly) between the preexisting groups you study. 

2) Measured variables (even if confounded) can be controlled statistically/mathematically. 

[2 pts for each: partial pts if not clearly explained]

2) Explain how reliability can be assessed in baseline designs? (2 pt)

By looking at intra-subject replication (or epeating the changes in treatment conditions/ adding removing the intervention for a subject or each individual subject) (1 pt)

This allows you to see if the effects of the intervention are consistent and to assess that changes in the DV coincide with changes to and from the baseline period (If more changes coincide with the intervention being added or removed, it is less likely the results are due to other factors associated with the passage of(confound with) time and, in some cases, to ensure performance goes back to baseline when the intervention has been removed. 
[Not all of this is necessary, just enough to show you understand.]

3) Explain how generalizability can be assessed in baseline designs? (2 pt)

By looking at Intersubject replication [Looking for the same pattern across different subjects.] (1 pt)

If more than one subject shows the same pattern, you can gain confidence that the effect isn't due to specific (unique) aspects of the first subject.

4) What is ecological validity? (2 pts)

Ecological validity refers to the extent to which research results generalize to the natural context in which the phenomena usually occurs.

5) 
As outlined in class, describe the four factors to be considered in assessing the external validity of an experiment? [Note: don't just list the word or phrases, briefly explain what the phrases refer to.] (4 pts)

1. Population sampled -

· look for (converging) evidence that there is nothing importantly unique about the population studied
2. Operational definitions -

· construct validity - is the operational definition appropriate - measuring what it is supposed to?

· Look for converging evidence

3. Parameter values -

· Values selected for every variable, both independent and controlled, must not be extreme or unusual.

4 Demand characteristics -

· subtle cues in a research procedure that might have influenced the participants (serious problem in social sciences, due in part to characteristics of volunteers)

 [1 pt for listing the four things without some explanation, the explanations needn't be elaborate - just enough to show understanding of the relevance of this consideration]
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