
PSYCHOLOGY 320L 

Problem Set #4: Estimating Sample Size, Post Hoc Tests, and Two-Factor ANOVA 

 

Name:          Score:    

 

1.  Suppose you are planning an experiment for a class project with a group of students and you have reached 

the point at which you need to decide how many subjects you will assign to each of the treatment conditions.  

Let's suppose that your group has decided to study the effects of various background noises on reading 

comprehensionðspecifically: silence, soft recorded conversation, light classical music, and musical 

selections recorded from a local "top-40" radio station.  Your group expects to find a "large" effect as a result 

of these manipulations. 

A. Estimate the sample size you will need to achieve a power of .90, using a 5% level of significance. 

B. Suppose that you feel a "large" effect is not a realistic estimate and argue for using a "medium" effect to 

estimate sample size.  What sample size will your group need now to achieve the same degree of power? 

C. Let's assume that the sample size calculated in part (B) is simply not possible to achieve by your group 

given the time available to complete the study.  After much argument, a compromise is reached in which 

the group decides to set the estimated effect size equal to .10.  What sample size do you now need? 

D. Some members of your group still feel that steps could be taken to reduce the estimated sample size some 

more.  They suggest that the group could live with a small decrease in power--from .90 to .80.  What 

sample size would you now need, still using an estimated effect size of .10? 

 

2.  Weitkamp (1982) suggests that depression is both genetic and age related.  While a particular episode of 

depression may be triggered by an event in the individual's life, the tendency to respond to the trigger by 

going into a depression may "run in the family" and changes as the individual gets older.  Below are scores 

on a depression test for 30 females classified according to age.  Each female in a group has a "related" 

female in the other two groups in an effort to control for and eliminate any genetic effects.  The higher the 

score, the more evidence there is for depression. 

Under 20 20-40 Over 40 

2 4 7 

3 3 8 

2 5 9 

3 7 7 

1 4 9 

3 5 8 

1 3 9 

1 5 9 

2 4 6 

1 5 7 

 

A. Looking at the two post hoc comparisons (from B and C) listed below, which type of post hoc test would 

be most appropriate? 

 

B. Do the appropriate post hoc comparison to determine whether teenage women are less depressed than 

women between 20 and 40 using aFW = .05.  Be sure to state your hypotheses, state the decision rule, 

calculate the F ratio for the comparison, state the decision, and write your conclusion. 

Problem for Further Practice: 

C. Do the appropriate post hoc comparison to determine whether women over 40 are more depressed than 

other participants using aFW = .05.  Be sure to state your hypotheses, state the decision rule, calculate the 

F ratio for the comparison, state the decision, and write your conclusion. 

 



2.  SPSS Results 
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3. Using the following data derived from the ten-year period 1955 to 1964, determine whether there is a 

significant difference in death rate among the various seasons.  (Note:  Assume death rates for any given year 

to be independent.) 

 

Winter  Spring Summer Fall 

10.0 9.5 8.5   9.5 

10.1 9.7 8.4   9.4 

10.0 9.6 8.8 10.2 

10.4 9.2 8.6   9.8 

10.1 9.4 8.7   9.4 

10.5 9.1 8.3   9.6 

 9.9 9.2 8.4   9.5 

10.2 8.9 8.5   9.7 

10.7 9.5 8.9   9.3 

10.2 9.3 8.3   9.4 

 

A. Looking at the two post hoc comparisons below (Parts B and C), which type of post hoc test would be 

most appropriate? 

 

B. Do the appropriate post hoc comparison to determine whether summer has a lower death rate than winter 

using aFW= .01.  Be sure to state your hypotheses, state the decision rule, calculate the F ratio for the 

comparison, state the decision, and write your conclusion. 

Problem for Further Practice: 

C. Do the appropriate post hoc comparison to determine whether spring has a lower death rate than fall 

using aFW = .01.  Be sure to state your hypotheses, state the decision rule, calculate the F ratio for the 

comparison, state the decision, and write your conclusion. 

 

3.  SPSS Results 
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4.  Eysenck (1952) and others have frequently asked if the type of therapeutic intervention has an effect on 

counseling outcomes?  Below are scores on an anxiety scale for 28 neurotics after 6 weeks of therapy; the 

higher the score, the greater the anxiety. 

Psychoanalysis Behavior 

Modification  

Client-Centered No Therapy 

12 19 8 6 

15 18 9 4 

17 13 10 2 

18 16 12 5 

17 15 13 5 

14 14 11 5 

16 18 9 3 

 

A. Looking at the two post hoc comparisons below (parts B and C), which type of post hoc test would be 

most appropriate? 

 

B. Do the appropriate post hoc comparison to determine whether no therapy results in less anxiety than 

psychoanalysis therapy using aFW = .05.  Be sure to state your hypotheses, state the decision rule, 

calculate the F ratio for the comparison, state the decision, and write your conclusion. 

 

Problem for Further Practice: 

C. Do the appropriate post hoc comparison to determine whether no therapy results in less anxiety than 

client-centered therapy using aFW = .05.  Be sure to state your hypotheses, state the decision rule, 

calculate the F ratio for the comparison, state the decision, and write your conclusion. 
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5. Imagine an experiment in which two kinds of multiple choice questions were used, an easy question and 

a difficult question.  The time subjects took to correctly answer a question was measured (in seconds) under 

conditions in which the number of distractors (incorrect alternatives) was varied at three levels (1 distractor, 

2 distractors, and 3 distractors).  A 2 X 3 factorial design resulted in which a1 was the easy task and a2 was 

the difficult task.  The three levels of increasing numbers of distractors are represented by b1, b2, and b3, 

respectively.  The data are as follows: 

 

a1b1 a1b2 a1b3 a2b1 a2b2 a2b3 

3 5 4 5 9 5 

4 4 2 4 5 8 

2 3 3 4 3 9 

4 6 4 5 7 10 

2 5 5 6 3 10 

4 2 6 3 8 6 

1 4 4 8 5 7 

3 3 5 2 8 8 

6 2 2 3 6 9 

4 6 3 3 8 6 

 

A.  What are the independent variables? 

B. What is the dependent variable? 

C.  State the hypotheses for the three tests. 

D. Check for homogeneity of variance (calculate Fmax). 

E.  Calculate the degrees of freedom for the three analyses. 

F. State the three decision rules for a = .05. 

G. Calculate the three F ratios (by hand and by computer). 

H. State your decisions and write your conclusions for each test. 

I. What would be the appropriate next step, based on the results you found? 

J. Conduct an appropriate analysis of the effects of the number of distractors for the two task conditions.  

Be sure to state your hypotheses, state the decision rules, calculate the F ratios for the effects, state the 

decisions, and write your conclusions. 

K. Given the outcome in part (J), test the following planned comparisons: 

 (1) A pairwise comparison between levels b1 and b2. 

 (2) A complex comparison between level b1 and the other two levels combined. 

 Be sure to state your hypotheses, state the decision rules, calculate the F ratios for the comparisons, state 

the decisions, and write your conclusions. 

 



5. SPSS Results 
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Problem for Further Practice: 

6. A major research technique in the field of behavioral genetics is to breed animals selectively on the basis 

of particular characteristics exhibited by the animals and then to observe the relative performance of the 

offspring.  Suppose an experiment is conducted in which three strains of rats are to be compared.  One 

strain was obtained by selectively breeding rats that performed exceptionally well in a maze-learning task 

(the "bright" rats); a second strain was obtained by selectively breeding rats that performed quite poorly 

in the same task (the "dull" rats); and a third strain consisted of rats that were bred without regard for 

their maze-learning performance (the "mixed" rats).  One group from each strain was raised under 

"enriched" conditions, and a second group was raised under "impoverished" conditions.  The enriched 

environment consisted of a large cage containing objects for the animals to play with; the impoverished 

environment consisted of a similar cage containing nothing but the bare essentials of rat life (food and 

water dispensers).  Following six months of exposure to one of the two environments, all of the rats were 

tested in a standard laboratory maze.  The learning scores (trials needed to learn the maze) are as follows: 

 

Environment  Strain (Factor A)  

(Factor B) Bright  Mixed Dull  

Enriched 2 5 5 

 6 4 7 

 4 3 10 

 2 7 11 

 5 9 12 

 4 5 11 

    

Impoverished 6 8 14 

 9 12 10 

 3 11 13 

 5 10 9 

 4 13 15 

 9 7 15 

 

A.  What are the independent variables? 

B. What is the dependent variable? 

C.  State the hypotheses for the three tests. 

D. Check for homogeneity of variance (calculate Fmax). 

E.  Calculate the degrees of freedom for the three analyses. 

F. State the three decision rules for a = .05. 

G. Calculate the three F ratios (by hand and by computer). 

H. State your decisions and write your conclusions for each test. 

I. What would be the appropriate next step, based on the results you found? 

J. Test the following planned comparisons: 

 (1) "Bright" versus "dull" rats. 

 (2) "Bright" versus "mixed" rats. 

 Be sure to state your hypotheses, state the decision rules, calculate the F ratios for the comparisons, state 

the decisions, and write your conclusions. 

 


