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Exam 3   PS 217, Spring 2006 
 
1a. You want to know if a nurse’s absences from work in one month (Y) are related to the nurse’s score on a test of 
psychological “burnout” (X), where higher scores indicate greater burnout. What would you conclude from the 
following data? [15 pts] 
 

Nurse Burnout (X) Absences (Y)  
1 2 4 8 
2 1 7 7 
3 2 6 12 
4 3 9 27 
5 4 6 24 
6 4 8 32 
7 7 7 49 
8 7 10 70 
9 8 11 88 

Sum 38 68 317 
SS 51.55 38.22  

 
H0: ρ  = 0 H1: ρ  ≠ 0 
 

! 

r =

317 "
38•68

9

51.55• 38.22
=
29.89

44.39
= .67 

 
rCrit(7) = .666 
 
Decision: Reject H0, because rObt ≥ rCrit. There is a positive linear relationship between 
burnout level and number of absences, r(7) = .67, p < .05.  
 
You could reasonably compute the regression equation for making predictions: y = .58x + 
5.1 
 
1b. How likely is it that this sample of nurses was drawn from a population that has a monthly absentee rate of µ = 6 
days? [10 pts] 
 
H0: µ = 6 H1: µ ≠ 6 
 
tCrit(8) = 2.306 
 

! 

t =
7.55 " 6

4.78
9

=
1.55

.729
= 2.13 

 
Decision: Retain H0, sample could have been drawn from a population with µ = 6. 
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2. Some people are very focused on their academic success (High Focus) and their self-esteem is likely to be very 
dependent on academic success. Other people are less focused on academic success (Low Focus) and their self-
esteem is likely to be less dependent on academic success (though it may well be affected by success in other 
realms). Crocker and Knight (2005) report on the impact on self-esteem (the dependent variable) of three levels of 
Condition: 24 people who learned that they had been accepted to graduate school and 24 people who learned that 
they had been rejected from a graduate school (compared to a baseline of self-esteem for 24 people who have not 
yet learned of the outcome of their application). Half of the people in each condition were highly focused on 
academic success (High) and half were not focused on academic success (Low). Complete the source table below 
and analyze and interpret the results as completely as you can. [15 pts] 
 

1 2.531 2.531 22.961 <.0001 22.961 .999

2 10.064 5.032 45.644 <.0001 91.288 1.000

2 2.756 1.378 12.499 <.0001 24.999 .998

66 7.276 .110

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

Academic Contingency

Condition

Academic Contingency * Condition

Residual

ANOVA Table for Self-Esteem

 

12 6.000 .402 .116

12 6.050 .394 .114

12 5.633 .253 .073

12 5.633 .365 .105

12 6.150 .284 .082

12 4.775 .256 .074

Count Mean Std. Dev. Std. Err.

1.Low, 1. Baseline

1.Low, 2. Acceptance

1.Low, 3. Rejection

2.High, 1. Baseline

2.High, 2. Acceptance

2.High, 3. Rejection

Means Table for Self-Esteem

Effect: Academic Contingency * Condition
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First, to assess the extent to which the homogeneity of variance assumption is met by these 
data, I would compute Hartley’s FMax. In this case, it would be .4022/.2532 = 2.5. With 
FMaxCrit = 6.4, I wouldn’t be concerned about violating the homogeneity of variance 
assumption. 
 
To determine the MSError, you’d need to take the mean of the variances for the six 
conditions. With variances of .162, .155, .064, .133, .081, and .066, the mean would be .11. 
With that information, you’d be able to complete the source table.  
 

! 

HSD = 4.15
.11

12
= .40  

 
There was a main effect of Academic Contingency, F(1,66) = 22.961, MSE = .11, p < .001. 
There was also a main effect of knowledge about the status of the graduate school 
application, F(2,66) = 45.644, p < .001. The interaction was also significant, F(2,66) = 
12.499, p < .001. To determine the source of the interaction, I used Tukey’s HSD. For both 
the Baseline and Acceptance groups, there was no difference between those with a Low or 
High academic focus. However, for those in the Rejection group, those in the Low academic 
focus group reported higher self-esteem than those in the High academic focus group. 
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It appears that people who are highly focused on academic performance have a lot riding 
on their graduate school applications. Their self-esteem is at its peak when they’ve been 
accepted to graduate school and drops precipitously when they are rejected. With their 
focus on academic performance, a lot of their sense of self-worth is tied to their academic 
lives. As a result, when they are accepted to graduate school, their self-esteem peaks and 
when they are rejected from graduate school, their self-esteem plummets. On the other 
hand, those who are not so focused on academic performance are able to maintain fairly 
high (and consistent) self-esteem regardless of the outcome of their graduate-school 
applications. Presumably, their self-worth is tied to other aspects of their lives, so 
acceptance to graduate school doesn’t elevate self-esteem that much and rejection from 
graduate school doesn’t depress their self-esteem either. 
 
3. One area of psychology looks at factors that influence decision-making. One factor that people have studied is 
how a decision is influenced by the way in which the information is delivered. Even though the information is 
identical, people’s decisions will differ when the information is placed in a different context (frame). Suppose that a 
researcher was interested in looking at the impact of four different frames on people’s willingness to engage in risky 
behavior (or to be more protective). One scenario involves the participant’s willingness to smoke cigarettes. The 
four frames are: NF = No Frame (so it just asks the participant to imagine that he or she has been smoking for a 
while and enjoys doing so), AF = Analytical Frame (with statistical information about the scenario, such as how 
many people die of lung cancer each year), EF = Experiential Frame (which attempts to make the scenario 
personally relevant by asking the participant to think about a family member dying from lung cancer), and AEF = 
Analytical + Experiential Frames (which puts the two types of information together). Participants read a series of 
scenarios and then gave a response that indicated their willingness to engage in risky behavior. The dependent 
variable is called Protect-Risk, where a positive score indicates a more protective response and a negative score 
represents a willingness to engage in riskier behavior. Suppose that the researcher is also interested in looking at the 
impact of age (Young 18-23, Middle 38-43, and Older 58-63). Complete the source table below and interpret the 
results as completely as you can. [15 pts] 

3 46.016 15.339 57.449 <.0001 172.346 1.000

2 67.720 33.860 126.817 <.0001 253.634 1.000

6 2.349 .391 1.466 .2099 8.798 .510

48 12.816 .267

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

Frame

Age

Frame * Age

Residual

ANOVA Table for Protect-Risk

 

5 6.080 .356 .159

5 7.640 .297 .133

5 8.220 .277 .124

5 3.720 .370 .166

5 6.060 .680 .304

5 6.820 .402 .180

5 5.820 .653 .292

5 7.520 .311 .139

5 7.800 .400 .179

5 3.720 .487 .218

5 6.020 1.023 .458

5 6.320 .427 .191

Count Mean Std. Dev. Std. Err.

AEF, 1.Young

AEF, 2.Middle

AEF, 3.Older

AF, 1.Young

AF, 2.Middle

AF, 3.Older

EF, 1.Young

EF, 2.Middle

EF, 3.Older

NF, 1.Young

NF, 2.Middle

NF, 3.Older

Means Table for Protect-Risk

Effect: Frame * Age
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First, to assess the extent to which the homogeneity of variance assumption is met by these 
data, I would compute Hartley’s FMax. In this case, it would be 1.0232/.2772 = 13.64. With 
FMaxCrit = 51.4, I wouldn’t be concerned about violating the homogeneity of variance 
assumption. 
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HSD for Frame HSD for Age 

! 

HSD = 3.78
.27

15
= .51 

! 

HSD = 3.43
.27

20
= .40  

There is a significant main effect of Frame, F(3,48) = 57.449, MSE = .267, p < .001. There is 
also a main effect of Age, F(2,48) = 126.817, p < .001. However, there was no significant 
interaction, F(6,48) = 1.466, p = .21. To assess the main effect of Age, post hoc tests using 
Tukey’s HSD indicate that the older people were more risk averse (M = 7.29) than middle-
aged people (M = 6.81) and younger people (M = 4.84). Middle-aged people were more risk 
averse than younger people. To assess the main effect of framing, post hoc tests indicate 
that when given the Analytical+Experiential Frame (M = 7.31) or the Experiential Frame 
(M = 7.05) people were more risk averse than people who were given the Analytical Frame 
(M = 5.53) or no frame at all (M = 5.35).  
 
The effect of age is fairly easily understood. As people age they tend to become more aware 
of the finite nature of life, so they become less willing to engage in risky behavior. They also 
have probably acquired more “stuff” than younger people, so they are less willing to risk 
losing their hard-earned goods. The similarity of the control condition (no frame) and the 
Analytical Frame suggests that merely framing the scenario in terms of rational 
information (statistics) doesn’t lead to less risky behavior. However, if the scenario can be 
framed in a way that makes it personal, people tend to report less willingness to engage in 
risky behaviors. The fact that there’s no interaction (or that the addition of the Analytical 
to the Experiential frame does little to change the response) suggests that the primary 
impact on willingness to engage in risky behavior is the Experiential frame versus either an 
Analytical frame or no frame at all. 
 
4. Answer the following questions about independent groups ANOVAs, such as the one in Problem #3: [10 pts.] 
 
a. If you were not provided the MSError, you would still have been able to complete the source table, by relying on 
information in the source table, as you presumably did in completing the source table. How could you have arrived 
at MSError without relying on any information in the source table (Hint: using information in the “Means Table”)? 
 
As long as you were provided the variances for each group (or the standard deviations, 
which you could square to turn them into variances), you could take the mean of the group 
variances. The mean of the group variances is the MSError. 
 
b. What is the function of MSError in the analysis? That is, what population parameter is it intended to estimate? 
 
MSError estimates the population variance (σ2). 
 
c. Suppose that you re-computed the ANOVA as a single-factor analysis on the Frame factor. What would that 
source table look like? 
 
SOURCE  df  SS  MS  F 
Frame   3  46.02  15.34         10.36 
Error            56             82.89    1.48 
          
Total            59           128.91 
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5. In a recent lab, we got into a discussion of various effects of drugs in terms of withdrawal. Hassan provided the 
following table, which shows the ratings of two experts (Henningfield and Benowitz). Is there a relationship 
between Dependence and Intoxication in Henningfield’s ratings (i.e., ignore Benowitz’s ratings)? [10 pts] 
 

 
Because the data are rankings, I would compute Spearman’s rho: 
 

! 

rho =

76 "
(21)(21)

6

(17.5)(17.5)
=
76 " 73.5

306.25
= .14  

 
rhoCrit = .886 
 
Thus, because rhoObt < rhoCrit, I would retain H0 and conclude that there is no evidence of a 
relationship between Dependence and Intoxication. 
 
6. Dr. Bob O. Dahl was interested in the impact of violent television shows on aggression in children. To that end, 
he measures the number of aggressive acts in a sample of 10 children before watching a violent television show and 
then after watching the show. Given the data below, does it appear that the children’s aggressive acts differed as a 
result of watching the show? [15 pts] 
 

Child Before TV After TV P 
1 3 5 8 
2 5 6 11 
3 0 3 3 
4 4 6 10 
5 3 7 10 
6 5 6 11 
7 6 7 13 
8 0 3 3 
9 3 5 8 

10 1 2 3 
Sum 30 50 80 
SS 40 28  

 

! 

SS
Between

=
3400

10
"
6400

20
= 20 

! 

SSSubjects =
64 +121+ 9 +100 +100 +121+169 + 9 + 64 + 9

2
"
6400

20
= 63 

! 

SS
Total

= 408 "
6400

20
= 88  
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Source SS df MS F 

Between 20 1 20 36.4 
Within 68 18   
    Subject 63 9   
    Error 5 9 .55  
Total 88 19   
 
H0: µBefore = µAfter  H1: µBefore ≠ µAfter 
FCrit(1,9) = 5.12 
 
Decision: Reject H0, because FObt ≥ FCrit 
Conclusion: Children were significantly more violent after TV (M = 5) than before TV (M = 3), F(1.9) = 36.4, 
MSE = .55, p < .05. 
 
7. Are people with higher self-esteem more satisfied with their lives? In a recent PS 306 lab, the following data were 
found relating the Rosenberg Self-Esteem Scale (selfestm) with a Satisfaction with Life Scale (swls). Interpret the 
output below as completely as you can. If a person had a self-esteem score of 30, what would you predict that 
person’s SWLS score to be? What proportion of variance do these two measures share? If you wanted to improve a 
person’s satisfaction with life, would you try to raise that person’s self-esteem? In other words, do these data support 
the notion that self-esteem causes satisfaction with life? Why or why not? [10 pts] 
 

33

0

.737

.543

.528

4.571

Count

Num. Missing

R

R Squared

Adjusted R Squared

RMS Residual

Regression Summary

swls vs. selfestm

1 769.876 769.876 36.851 <.0001

31 647.639 20.892

32 1417.515

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

Regression

Residual

Total

ANOVA Table

swls vs. selfestm

-8.202 5.329 -8.202 -1.539 .1339

1.081 .178 .737 6.071 <.0001

Coefficient Std. Error Std. Coeff. t-Value P-Value

Intercept

selfestm

Regression Coefficients

swls vs. selfestm
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selfestm

Y = -8.202 + 1.081 * X; R^2 = .543

Regression Plot

 
 
There is a significant positive linear relationship between the Satisfaction with Life Scale 
and self-esteem, r(31) = .737, p < .001. With a self-esteem score of 30, I would predict a 
SWLS score of (30*1.081)-8.202 = 24.23. The variance shared between the two measures is 
r2 = .543. Working to increase a person’s self-esteem would not necessarily affect that 
person’s SWLS score. To interpret the findings that way would imply a causal relationship, 
when that may not be the case. You would not want to make such causal claims because 
neither variable was manipulated. As a result, it may well be that it is satisfaction with life 
(as indexed by the SWLS) that affects self-esteem. Alternatively, there may be a third 
variable (e.g., socioeconomic status, intelligence) that affects both variables, leading to the 
observed relationship. 


