Chapter 5 Graded Homework

[image: image1.png]Ata certain university, students who live in the dormitories eat at a common dining hall. Recently, some
students have been complaining about the quality of the food served there. The dining hall manager decided to
do a survey to estimate the proportion of students living in the dormitories who think that the quality of the food
should be improved. One evening, the manager asked the first 100 students entering the dining hall to answer the
following question.

Many students believe that the food served in the dining hall needs improvement. Do you think that the
quality of food served here needs improvement, even though that would increase the cost of the meal plan?

Yes No ___ Noopinion

(@) In this setting, explain how bias may have been introduced based on the way this convenience sample was
selected and suggest how the sample could have been selected differently to avoid that bias.

(b) In this setting, explain how bias may have been introduced based on the way the question was worded and
suggest how it could have been worded differently to avoid that bias.



1. 

[image: image6.png]A new type of fish food has become available for salmon raised on fish farms. Your task is to design
an experiment to compare the weight gain of salmon raised over a six-month period on the new and the
old types of food. The salmon you will use for this experiment have already been randomly placed in
cight large tanks in a room that has a considerable temperature gradient. Specifically, tanks on the
north side of the room tend to be much colder than those on the south side. The arrangement of tanks
is shown on the diagram below.
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Describe a design for this experiment that takes account of the temperature gradient.




[image: image3.png]The dentists in a dental chinic would like to determine if there 15 a difference beftween the number of new
caviies in people who eat an apple a day and in people who cat less than one apple a week. They are going
o conduct a study with 50 people in cach group.

Fifty clinic patients who report that hey routinely cat an apple a day and 50 clinic patients who seport that
they eat less than one apple a week will be identified. The dentists will examine the patients and their records
o determine the number of new cavities the patients have had over the past fwo years. They will then compare
the mumber of new eavities in the fwo groups.

a. Why is this an observational study and ot an experiment?

. Explain the concept of confounding in the context of this study. Include an example of a possible
confounding variable.

. If the mean mumber of new cavities for those who ate an apple a day was staistically significantly smaller
than the mean mumber of new cavities for those who ate less than one apple a week, could one conclude that
the lower number of new cavities can be attributed fo eating an apple a day? Explain.



3. 

[image: image4.png]A manufacturer of boots plans to conduct an experiment to compare a new method of waterproofing to
the current method. The appearance of the boots is not changed by either method. The company recruits
100 volunteers in Seattle, where it rains frequently, to wear the boots as they normally would for 6 months.
At the end of the 6 months, the boots will be returned to the company to be evaluated for water damage.

(@) Describe a design for this experiment that uses the 100 volunteers. Include a few sentences on how it
would be implemented.

(b) Could your design be double blind? Explain.



4.

[image: image2.png](a) Which of the blocking schemes, A or B, is better for this experiment? Explain your answer.

(b) Even though the students have decided to block, they must randomly assign the varieties of trees to the
plots within each block. What is the purpose of this randomization in the context of this experiment?




[image: image5.png]Students are designing an experiment to compare the productivity of two varieties of dwarf fruit trees. The site
for the experiment is a field that is bordered by a densely forested area on the west (left) side. The field has been
divided into cight plots of approximately the same area. The students have decided that the test plots should be
blocked. Four trees, two of each of the two varieties, will be assigned at random to the four plots within each
block, with one tree planted in each plot.

The two blocking schemes shown below are under consideration. For each scheme, one block s indicated by the
white region and the other block is indicated by the gray region in the figures.
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5. 

