Dr. Cetinkaya-Rundel Sta 101: Data Analysis and Statistical Inference
Duke University - Department of Statistical Science

Application exercise 4.4:
Teacher evaluations

Team name:

Lab section: 8:30 10:05 11:45 1:25 3:05 4:40

Write your responses in the spaces provided below. WRITE LEGIBLY and SHOW ALL WORK! Only
one submission per team is required. One team will be randomly selected and their responses will
be discussed and graded. Concise and coherent are best!

Many college courses conclude by giving students the opportunity to evaluate the course and the instruc-
tor anonymously. In this application exercise we evaluate whether the teaching evaluations for instructors
vary by their rank: teaching, tenure track, and tenured. Note that the instructors are evaluated on a 1-5
scale (1-low, 5-high). The data come from “Beauty in the classroom: instructors’ pulchritude and puta-
tive pedagogical productivity” (Hamermesh and Parker, 2005) found that instructors who are viewed to
be better looking receive higher instructional ratings.

Daniel S. Hamermesh, Amy Parker, Beauty in the classroom: instructors’ pulchritude and putative pedagogical productivity, Economics of Education Review,

Volume 24, Issue 4, August 2005, Pages 369-376, ISSN 0272-7757, 10.1016/j.econedurev.2004.07.013.

| Min. | 1st Qu. | Median | Mean | 3rd Qu. | Max. | Std. Dev. | n

teaching 3.300 | 3.900 | 4.400 | 4.284 | 4.700 | 5.000 0.5 102
tenure track | 2.300 | 3.700 | 4.350 | 4.155 | 4.600 | 4900 | 0.56 | 108
tenured 2.400 | 3.800 | 4.200 | 4.139 | 4.600 | 5.000 0.55 253
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1. What is the response variable in the ANOVA?

2. What is the explanatory variable in the ANOVA?

3. State the hypotheses for evaluating whether the average evaluation score varies by rank.


http://www.sciencedirect.com/science/article/pii/S0272775704001165

4. Check the conditions for evaluating these hypotheses.

5. Below is a partial ANOVA table. Fill in the blanks. Hint: Not all blanks in the table need to be filled,
you need to decide which blanks need to be filled.

Df Sum Sq Mean Sq F p-value
rank 1.59
Residuals
Total 136.66

6. Determine the conclusion of the hypothesis test at o = 0.10.

7. Explain what the sum of squares associated with rank (also called S.Sg,..,) and sum of squares
associated with the residuals (also called SS.,,.) and the total sum of squares also called S'S;ota1)
mean. You are not being asked to calculate these numbers, only to explain what they mean in

context of the data.



8. What percent of variability in evaluation scores is explained by the rank of professors?

9. We want to determine which means are different from each other. What significance level should
we use for these tests and why?

10. Conduct at least one of these tests (or all, time permitting) and determine which means are different.
Hint: You’re doing a post-hoc pairwise tests, how are SE and df defined?



