[image: image1.png]Class Exercises for Unit #23

Definitions
response (dependent) variable a variable whose changes are being studied

explanatory (independent) variable a variable which potentially influences changes in
aresponse variable

sampling unit items on which one or more variables are measured - sampling units
which are human beings are called subjects

observational study data is collected by merely making observations with no
manipulation of variables by the researcher

experimental study data 1s collected with some manipulation of variables by the
researcher

aneous variable a variable which we do not or can not measure directly but may
potentially influence the response variable being studied

erimental design  interventions a researcher will perform before collecting data in
order to minimize the influence of extraneous variables

completely randomized design one where units (subjects) are randomly and
ndependently assigned to two or more groups - a
completely randomized design results in data which
can be treated as two (or more) independent samples





[image: image2.png]randomized block design one where random assignment to two or more groups is
done within blocks - a randomized block design results in
data which can be treated as one sample of paired (or
repeated) measurements

single-blind experiment an experiment where only the subjects are given no
information on what treatment is administered

double-blind experiment an experiment where both the evaluators and the subjects are
given no information on what treatment is administered

Hawthorne effect bias resulting from the subjects' behavior being influenced their
awareness that they are part of a study

23-1 Two identical footballs, one air-filled and one helium-filled, are used outdoors
on a windless day to see if there is any evidence of a difference in the mean
distance traveled by each ball. Suppose 20 kickers are available.

(a) Is this an observational study or an experimental study? Why?




[image: image3.png](b) Identify the response variable, the explanatory v:

ariable, and the sampling unit.

(c) Describe how a completely randomized design might be utilized.

(d) Describe how a randomized block design might be utilized.

(e) Decide which of the designs in parts (c) and (d) 1s preferable, and state why.




[image: image4.png](f) Would 1t be appropriate to make this experiment single-blind? Why or why
not?

(g) Would it be appropriate to make this experiment double-blind? Why or why
not?

(h) How might the Hawthorne effect influence the results in this study?
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For each situation described, (1) 1dentify the response variable, (1) identify the
explanatory variable, (111) identify the sampling unit, and (iv) decide whether
the data should be treated as one sample of paired observations or as two
ndependent samples of observations.

The METABOLISM DATA from Class Exercises for Unit #22 is to be used in
a study to see if there is any evidence of a difference in mean body
temperature between males and females.

(1)

(11)

(111)

(1v)

The FOOTBALL DATA from Class Exercises for Unit #7 is to be used in a
study to see if there 1s any evidence that the mean distance traveled by the ball
18 larger with helium than with air.

(1)
(11)
(111)
(1v)





[image: image6.png]23-3 Each of parts (a) and (b) in Class Exercise 23-2 describes a hypothesis testing
situation. Indicate whether the hypothesis test will be one-sided or two-sided.
(Do not try to perform any of the steps of a hypothesis test.)

(a)
(b)
23-4 The METABOLISM DATA from Class Exercises for Unit #22 displays a pair

of measurements for each of several subjects. Is it appropriate to calculate the
mean of the differences? Why or why not?
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