
Exam 1   PS 306, Spring 2004 
 
1. The repeated measure design has advantages over the independent groups design. First, articulate those 
advantages. (Examples would help.) In spite of those advantages, there are circumstances under which an 
independent groups design makes more sense. What are those circumstances? Finally, carryover effects and order 
effects are problematic for repeated measures designs, but not for independent groups designs. Articulate why that’s 
the case and then discuss the antidote to carryover and order effects. [15 pts] 
 
RM design is more efficient. Imagine that you have a single-factor design with 3 levels of 
the factor. To obtain n = 60 would require 180 participants in an independent groups 
design. To obtain n = 60 would require 60 participants in a repeated measures design. 
 
RM design is more powerful, because the individual differences are not present in the 
MSTreatment nor in the MSError. Because each participant is exposed to each level of the 
treatment (and gives a response after each treatment level), the condition means would not 
differ due to individual differences. The error term would typically be smaller in the 
repeated measures design (and the F larger, ergo a more powerful design). For example: 
 
Independent Groups Design 

Source df SS MS F 
Treatment 2 20 10 2.5 
Error 27 108 4  
Total 29 128   
 
Repeated Measures Design 

Source df SS MS F 
Subject 9 90 10  
Treatment 2 20 10 10 
Error 18 18 1  
Total 29 128   
 
Note that the F = 10 for the repeated measures design, because the MSError drops to 1 once 
the individual differences are removed. Note, also, that the Treatment and Total lines are 
identical for the two analyses. With the same 30 scores (and the same 3 condition means) 
those two lines would not change at all. 
 
You could not use a repeated measures design when the impact of the IV is permanent. For 
example, if you were doing something invasive to an animal (e.g., removing a portion of the 
brain), once the animal was exposed to one condition, it wouldn’t make sense to expose the 
animal to a second condition, because of the permanent change in state. You could not use 
repeated measures designs to study non-manipulated characteristics of participants 
(gender, age, etc.). 
 
Order effects and carryover effects are not a problem for independent groups designs 
because each participant is exposed to only one level of the factor. Thus, there are likely 
carryover effects, but they do not contaminate subsequent responses, because the 
participant doesn’t give more than the one response. In a repeated measures design, one 



would need to counterbalance to offset the carryover and order effects. Essentially, 
counterbalancing ensures that participants are not all exposed to the same order of 
treatments. One can use complete or incomplete counterbalancing, depending on the 
number of levels of the treatment. 
 
2. Jackson and Latané (1981) demonstrated that people are less nervous/tense when they are asked to perform with 
other people. Moreover, the tension decreased with increasing numbers of fellow performers. People were randomly 
assigned to perform alone, with one other person, or with 4, 7, or 10 other people and their subjective sense of 
tension was measured. Look at the analysis below and interpret the results as completely as you can. If a person 
performed with 4 other people, what would be your best estimate of the level of subjective tension that person would 
experience? If a person performed with 15 other people, what would be your best estimate of the level of subjective 
tension that person would experience? Given this design, would you be willing to say that changes in the number of 
other performers present caused changes in the level of tension experienced? [10 pts] 
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You should note that inspection of the data suggests that the relationship is not simply 
linear (but appears to be curvilinear), even though there is a linear component to the data. 
That is, there is a significant negative linear relationship, r(48) = .865, p < .001.  
 
With 4 other people, using the regression equation would predict a tension score of 28.8. 
You couldn’t really predict the tension score with 15 performers, because you did not 
observe that many. Because the IV is actually manipulated, you could make causal claims 
in this study. 



3. As you know from the Mook article (or from other courses), Stanley Milgram’s study of obedience to authority is 
not externally valid. The lack of external validity may or may not be a problem for the Milgram study. First, 
describe the ways in which Milgram’s study lacks external validity, then discuss which problems strengthen the 
interpretation of Milgram’s results and which problems weaken the interpretation of Milgram’s results. Next, tell me 
which interpretation of Milgram’s results makes the most sense to you, and why. Finally, take one more study from 
the Mook article and  illustrate why it lacks external validity and yet might still make an important contribution to 
the discipline. [10 pts] 
 
You need to use the Mook article to respond to this question. 
 
4. Professor Phyllis Tyne was interested in doing some research on visual search. She decides to have her 
participants search for a target geometric shape (e.g., square or circle) of a particular size presented among distractor 
geometric figures that are (1) equal in area to the target and similar in shape, (2) equal in area but dissimilar in 
shape, (3) unequal in area to the target but similar in shape, (4) unequal in area to the target and dissimilar in shape, 
and finally (5) no distractor stimuli at all (target only). The stimuli are to be presented on a computer display, with 
the participant pointing to the target on the screen (which the computer immediately detects and records the time in 
seconds to locate the target). The location of the target and distractors on the screen is determined randomly. 
 
a. What would you conclude is the purpose of the final (control) condition -- Target only? [2 pts] 
 
This condition serves as a control. Participants’ responses should be fastest in this 
condition, with no distrators present.  
 
b. As Dr. Tyne’s consultant, you are asked to describe for her how this experiment would be conducted as an 
independent groups design and as a repeated measures design. Briefly describe how the experiment would be 
conducted under both types of designs, being sure to indicate specifics of design differences between them. Present 
Dr. Tyne (and me) with the advantages and disadvantages of both designs for her specific research, and then make a 
recommendation as to which design you would use. [13 pts] 
 
IG Design: 
You could have a participant search for 10 squares and 10 circles in a predetermined 
random order (e.g., not all squares first, then circles, but a mix). This experiment could be 
conducted on a computer. The dependent variable (DV) could be the reaction time (RT) to 
press a button once the target is detected. First a screen would appear, telling the 
participant what the target was on that trial (picture of the target stimulus). Then the next 
screen would put the stimulus somewhere on the screen. The participant would press a 
button to indicate that the stimulus had been detected. 
 
In the No Distractor condition, a participant might see a square somewhere on the screen, 
then press a button when it is detected. Next a circle might appear in a different part of the 
screen and the participant would respond. After 20 trials, you would dismiss the 
participant and you would have a mean response time that would not be determined by the 
shape or position on the screen (because different shapes and positions were used).  
 
In the Equal Area/Similar Shape condition, a participant would search for the same two 
shapes (one at a time), but the background would be similar shapes (ellipses for the circles, 
rectangles for the squares) with areas equal to the target. In the Equal Area/Dissimilar 
Shape condition, when searching for a circle, the background might be rectangles or 
squares (of area equal to that of the circle) and when searching for the square, the 
background might be circles or ellipses (of area equal to that of the square). In the Unequal 



Area/Similar Shape condition, the background stimuli would be larger or smaller than the 
target, but similar in shape (rectangle distractors for square targets and elliptical 
distractors for circles). In the Unequal Area/Dissimilar Shape condition, the background 
stimuli would be larger or smaller than the target stimuli and also different in shape.  
 
In each case, there might be 20 total trials, and the single score for each participant would 
be the mean response time across all 20 trials. 
 
RM Design: 
You could choose to present the stimuli in a blocked or unblocked fashion. Let’s first look 
at the blocked approach. Because you have 5 conditions, you could use either complete or 
incomplete counterbalancing. I’ll take the incomplete counterbalancing approach, which 
means that there will be 10 different orders, as seen below: 
 
Order # Condition Order Order # Condition Order 

1 EA/SS-EA/DS-ND -UA/SS-UA/DS 6 UA/DS-UA-SS-ND-EA/DS-EA/SS 
2 EA/DS-UA/SS-EA/SS-UA/DS-ND 7 ND-UA/DS-EA/SS-UA/SS-EA/DS 
3 UA/SS-UA/DS-EA/DS-ND-EA/SS 8 EA/SS-ND-EA/DS-UA/DS-UA/SS 
4 UA/DS-ND-UA/SS-EA/SS-EA/DS 9 EA/DS-EA/SS-UA/SS-ND-UA/DS 
5 ND-EA/SS-UA/DS-EA/DS-UA/SS 10 UA/SS-EA/DS-UA/DS-EA/SS-ND 

 
Thus, for instance, a participant who received Order 5 might first receive a block of 10 
stimuli with no distractors (5 squares and 5 circles presented in different locations on the 
screen), then 10 stimuli with distractors of equal area and similar shape, then 10 stimuli 
with distractors of unequal area and dissimilar shape, then 10 stimuli with equal area and 
dissimilar shape, and finally 10 stimuli with unequal area and similar shape. After taking 
the means, then, this participant will have provided data in all 5 conditions (5 means). Each 
participant would respond to a total of 50 trials. If you kept 20 stimuli per block, then there 
would be a total of 100 trials. 
 
If you chose not to block the trials, you could come up with a randomized list of trials. Let’s 
presume that you’re going to want participants to respond to 20 stimuli of each type. To do 
so, you might think of a block of 10 randomized trials (e.g., EA/SS, EA/DS, ND, UA/SS, 
UA/DS, EA/DS, EA/SS, UA/DS, EA/SS, ND). Within that block of 10 randomized trials, 
each of the 5 conditions would occur equally often. Then you’d set up a different 
randomized block for the next 10 trials, and so forth until you’d created a list of 100 trials. 
Note that the randomizing process ensures that within the first 10 trials, each condition 
occurs equally often. That will be equally true for the last 10 trials, etc.  



c. Suppose that the study was conducted as an independent groups design and the results were as seen below. 
Complete the source table and interpret the results as completely as you can. [10 pts] 
 

4 18.509 4.627 89.742 <.0001 358.968 1.000

45 2.320 .052

DF Sum of Squares Mean Square F-Value P-Value Lambda Power

Condition

Residual

ANOVA Table for Time

 
 

10 1.710 .412 .130

10 1.400 .170 .054

10 .900 .200 .063

10 .200 .105 .033

10 .225 .089 .028

Count Mean Std. Dev. Std. Err.

Area=,Shape=

Area=,Shape!

Area!,Shape=

Area!,Shape!

Target Only

Means Table for Time

Effect: Condition

 
 
There is a significant effect of the type of distractor, F(4,45) = 89.74, MSE = .052, p < .001. 
[Thus, we are rejecting H0: µEA/SS = µEA/DS = µUA/SS = µUA/DS = µND. ] To disambiguate this 
result, we need to compute a post hoc test. In this case: 
 

! 

HSD = q
MSError

n
= 4.02

.05

10
= .28 

 
 EA/SS EA/DS UA/SS UA/DS ND 

EA/SS -----     
EA/DS .31 -----    
UA/SS .81 .5 -----   
UA/DS 1.51 1.2 .7 -----  
ND 2.995 1.175 .675 -.025 ----- 
 
Thus, it appears that people responded significantly faster in the No Distractor condition 
than in the EA/SS, EA/DS, and UA/DS conditions. People also responded significantly 
faster in the UA/DS condition than in the EA/SS, EA/DS, and UA/SS conditions. People also 
responded significantly faster in the UA/SS condition than in the EA/SS or EA/DS 
conditions. Finally, people responded significantly faster in the EA/DS condition than in the 
EA/SS condition.  
 
When the distractors are unlike the target stimuli (in size and shape), people are as fast to 
respond as when no distractors are present at all. However, as the distractors become more 
similar to the targets, people have a harder time picking out the targets, with response 
times slowest when the distractors are the same size and shape as the targets. In general, it 
looks like size may have more of an effect than shape, which would be an atypical finding. 
But, heck, these are just fabricated data! 



d. Suppose that the study had been conducted as a repeated measures design. (Note that the data are from different 
participants than those in the independent groups experiment!) Complete the source table below and interpret the 
results of the study as completely as you can. [10 pts] 
 

9 .638 .071

4 20.877 5.219 591.236 <.0001 2364.944 1.000

36 .318 .009

DF Sum of Squares Mean Square F-Value P-Value Lambda Power
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Category for Distractor Types * Subject

ANOVA Table for Distractor Types

 
 

10 1.710 .166 .053

10 1.595 .130 .041

10 .810 .179 .057

10 .250 .118 .037

10 .180 .125 .040

Count Mean Std. Dev. Std. Err.

Area=,Shape=

Area=,Shape!

Area!,Shape=

Area!,Shape!

Target Only

Means Table for Distractor Types

Effect: Category for Distractor Types

 
 
Consistent with the notion that the repeated measures design is more powerful, the F-ratio 
in this case is huge. We would conclude that the nature of the distractors had an impact on 
response times, F(4,36) = 591.236, MSE = .009, p < .001. To determine which conditions 
differed, we’d need to compute a post hoc test: 
 

! 

HSD = q
MSError

n
= 4.06

.009

10
= .12 

 
 EA/SS EA/DS UA/SS UA/DS ND 

EA/SS -----     
EA/DS .115 -----    
UA/SS .9 .785 -----   
UA/DS 1.46 1.345 .56 -----  
ND 1.53 1.415 .63 .07 ----- 
 
Thus, it appears that people responded significantly faster in the No Distractor condition 
than in the EA/SS, EA/DS, and UA/DS conditions. People also responded significantly 
faster in the UA/DS condition than in the EA/SS, EA/DS, and UA/SS conditions. People also 
responded significantly faster in the UA/SS condition than in the EA/SS or EA/DS 
conditions.  
 
When the distractors are unlike the target stimuli (in size and shape), people are as fast to 
respond as when no distractors are present at all. However, as the distractors become more 
similar to the targets, people have a harder time picking out the targets, with response 
times slowest when the distractors are the same size and shape as the targets. 
 


