Factorial Design Terminology and Interpretation Practice Questions

For each of the following descriptions of a study, (1) specify the independent and dependent variables, (2) specify the design by levels and type (e.g. "3 X 3 between-subjects design" or "2 X 2 X 2 mixed design"), and (3) specify whether the independent variables are true independent variables, or quasi-independent variables.

My suggested answers are in this font.  In many cases the design can't be known with certainty but one is more likely than others.

1.  A study is run to determine the effects of individuals' party affiliation (Liberal, Conservative, NDP, Reform, or BQ), gender, religion (Catholic, Protestant, Jewish, Other), and education (less than high school, high school, or university) on their attitudes towards welfare reform.

1. 4 IVs: party, gender, religion, education


DV: attitude to welfare reform

2. 5x2x4x3 between subjects/groups design

3. all IVs are Quasi-independent

2.  A study is run to determine how well individuals remember easy, medium, or difficult words when they are distracted versus not distracted.  Each person gets all different types of words.

1. 2 IVs: word difficulty, distraction      DV is memory

2. 3x2 either within or mixed (with distraction between)

3. distraction is a true independent variable - word difficulty could be considered a quasi-independent variable as they are selected on the basis of their difficulty

3.  A study compares Grades 4, 5, and 6 students who have been either exposed to a workshop or not on their levels of empathy.

1. 2 IVs: age/year of schooling and workshop exposure    DV is level of empathy

2. 3x2 between (most-likely), it could be within but workshop exposure would create serious carry-over problems/confounds

3. grade is a quasi-independent variable, workshop exposure a true IV

4.  A group of high school students is tested at the beginning of each year of their studies to see how well they each perform a creativity task under time pressure and under no time pressure.

1. 2 IVs: year of testing and time pressure    DV is creativity

2. 3x2 within (or mixed) design: year of testing is within, time pressure probably is too but might not be

3. year of testing is a quasi-independent variable, time pressure is a true IV 

Each of the following tables or graphs represents hypothetical data from a study where individuals are asked to attempt to memorize a set of 10 words.  These words are either concrete (easily visualized, e.g. castle, giraffe) or abstract (not easily visualized, e.g., impasse, metric). They 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, (1) determine if an interaction is present, (2) if so, interpret it, (3) determine if a main effect is present for each variable, (4) determine if these main effects are technical (only true at one level of the other IV) or substantive (consistent across levels of the other IV), (5) if they are substantive, interpret them.


Immediate
2 weeks

Concrete
4
2

Abstract
2
2

Interaction?   Yes   

Interpretation: Concrete words are remembered better than abstract if tested immediately but not after a 2 week delay

Main effect of word type?  Yes  (technical) 

Interpretation: Concrete words are remembered better

Main effect of time? Yes  (technical) 
Interpretation: More items are remembered if tested immediately


Immediate
2 weeks

Concrete
8
6

Abstract
6
8

Interaction?   Yes   (a crossover interaction) 

Interpretation: Concrete words are remembered better than abstract if tested immediately, however, after a 2 week delay, abstract words are remembered better than concrete

Main effect of word type?   No

Interpretation:

Main effect of time?    No.

Interpretation:


Immediate
2 weeks

Concrete
8
8

Abstract
4
4

Interaction?  No
Interpretation:

Main effect of word type?   Yes: (substantive)

Interpretation: Concrete words are remembered better 
Main effect of time? No

Interpretation:


Immediate
2 weeks

Concrete
2
8

Abstract
5
5

Interaction?  Yes

Interpretation: Concrete words are remembered better after a delay, but time has no effect son number of abstract words remembered

Main effect of word type?   No

Interpretation:

Main effect of time?  Yes (technical)

Interpretation: More words are remembered after a 2 week delay than immediately after learning them

Immediate
2 weeks

Concrete
4
6

Abstract
2
8

Interaction? Yes

Interpretation: Concrete words are remembered better when tested immediately, however, abstract words are remembered better after a 2 week delay. 
Main effect of word type?  No

Interpretation:

Main effect of time?  Yes (substantive)

Interpretation: Memory scores are higher after 2 weeks delay
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Interaction?  No

Interpretation:

Main effect of word type? No (The lines are supposed to be on  top of each other)

Interpretation:

Main effect of time?   Yes (substantive)

Interpretation: memory improves with time (the delay)
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Interaction?  Yes

Interpretation: Concrete words are remembered better than abstract immediately, but there is no difference after a 2 week delay

Main effect of word type? Yes (technical)

Interpretation: Concrete words are remembered better than abstract words

Main effect of time?  Yes (technical)

Interpretation: More words are remembered immediately than after 2 weeks delay




Interaction?  Yes (Crossover)

Interpretation: Concrete words are remembered better than abstract immediately, but  after a 2 week delay abstract words are remembered better

Main effect of word type?   No

Interpretation:

Main effect of time?  No

Interpretation:




Interaction? Yes

Interpretation: memory for concrete words increases with time, whereas abstract word memory decreases with time.

Or: Concrete and abstract words are remembered equally well immediately, however after 2 weeks memory for concrete words is greater than for abstract words

Main effect of word type?   Yes (technical)

Interpretation: Concrete words are remembered better

Main effect of time?   No
Interpretation:




Interaction? Yes

Interpretation: memory for concrete words decreases with time, whereas abstract word memory increases with time.

Or: Concrete words are remembered better than abstract words but this difference becomes less with time 

Main effect of word type?   Yes (substantive)

Interpretation: Concrete words are remembered better

Main effect of time?   No
Interpretation:





Interaction? Yes

Interpretation: memory for concrete words decreases with time, although abstract word memory also decreases with time, the effect is much less.

Or: When tested immediately, concrete words are remembered better than abstract words, however after 2 weeks, abstract words are remembered better. 

Main effect of word type?   No 

Interpretation: 
Main effect of time?   Yes (substantive)
Interpretation: Memory decreases with time.





Interaction? no

Interpretation: 
Main effect of word type?   Yes (substantive)

Interpretation: Concrete words are remembered better

Main effect of time?   No
Interpretation:
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