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Part 1. (20 points) Developmental psychology researchers ‘suggest that some homework
assignments can encourage the other members in the family to get involved (participate) in the
homework solution process and hence help a child learn the school material better. The following
table gives the mean family involvement score for two different types of homework assignments
given to school children. One type of homework, called TIPS, is designed for increasing family
involvement. The other one, called ATIPS, is an ordinary homework assignment.

The subjects are assigned to TIPS and ATIPS groups randomly (but they are not told which
group). In the end, they are given a questionnaire to measure their family involvement score on a
scale of 0 (never involved), 1,2,3 to 4 (always involved) for the homework assignments done. In
each group, some families/children did the homework on a regular basis, and some others did not do
most of the homework assignments.

Mean family involvement score

TIPS ATIPS
Did the HW regularly 2.55 1.43
Did not do most HW 1.08 1.01
Whole group 1.72 1.29

1. (3 points) Write down a variable included in this study and its values.
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2. (2 points) What are the treatment and control groups above?
“T\WY S AT\ES

3. (5 points) “This experiment started as a randomized controlled experiment, but then changed to
an observational study”. Do you agree? Explain in four sentences at most.
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4. (1 point) Is this a “blind” study? How do you understand from above?
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5. (4 points) Do you think TIPS assignments increase family involvement? Which numbers could
you compare in the above table to decide?
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6. (2 points) From the results given in the table, it looks like “doing the HW regularly increases
family involvement”. Which numbers are compared?

4,08 Gﬁé ’1.55— Of‘A ’1.05. ~nd A.Lt-g -

7. (3 points) Do you think “family habits” could be confounding for the relationship stated in
question 6? Explain with at most two sentences.
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Part II. (20 points) Consider the distribution of women age 25-39 by educational level and their
number of children given in the following table, obtained from the survey of a random sample.

Number of children | Women who are Women with college degrees
high-school graduates | (university graduates)
0 30.3% 47.9%
1 21.7% 19.4%
2 28.4% 23.7%
3 13.6% 7.0%
4,5,6 6.0% 2.0%

1. (2 points) What is the variable under study?
Thae A on~lors 9%‘ \\deen

2. (6 points). Draw a density scale histogram for high-school graduates. Label the axes.
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3. (4 points) Find the 9ot percentile for each educational level.
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4. (5 points) Do an approximation as follows: The average number of children among those with
4-6 children can be taken as 5. That is, consider 5 instead of 4-6. '

Based on this approximation, estimate the average (mean) number of children among high-
school graduates.
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5. (3 points) Find the median for high-school graduates. Compare it with the mean: which one is
larger? Explain in relation to the histogram of question 2 above (two sentences at most!).
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Part III. (20 points) A person’s anxiety at the dentists’ office can be measured with “Dental
Anxiety Scale” questionnaire. Scores on this scale, range from 0 (no anxiety) to 20 (extreme
anxiety). Assume that the distribution of all scores is approximately normal with mean 11 and
standard deviation 3 . '

1. (6 points) Find the percentage of people who would score between.9 and 12 on the Dental

\

Anxiety Scale.
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2. (5 points) People with scores above 18 are considered to be “highly anxious”.
What percentile is 18?
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3. (3 points) What is the expecfed valure of the average score of a random sample of people?
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4. (6 points) What are the chances that a random sample of 25 subjects will have an average score
less than 10 on the Dental Anxiety Scale?
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Part IV. (20 points) In an archeological study at Efes, 180 pieces of ancient pottery have been
found. Among these, 117 are painted pieces and the others have no paint on them. '

1. (3 points) Estimate the percentage of painted pottery in ancient Efes (among all pottery used).

MW _ g5y
120 Z

2. (10 points) Construct a 90% confidence interval for the percentage of painted pottery in ancient
Efes.
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3. (3 points) Does the interval you constructed above contain the true percentage of painted pottery
in ancient Efes? Explain in at most three sentences.
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4. (4 points) Fill in the blanks with “sample” or “population” :
The standard error measures the chance errorinthe S Qmﬂ&. percentage.

The confidence interval is for the \{; o,? o \aNoan percentage.
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Part V. (20 points) A random sample of 16 households are interviewed for the time (in hours) they
spend watching television on Sundays. Here is a MINITAB output for the descriptive statistics of
the data set:

Variable N Mean SE StDev
Time 16 5.6 0.508 ?

1. (3 points) Note that the standard deviation in the sample is not written above. Find it from the
given information.

D - sE@ =Cogoe){ic = 2,032

2. (8 points) Find a 99% confidence interval for the average time spent watching television on
Sundays in the population. 33 °"/° ,
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3. (4 points) In repeated sampling of 100 such samples, how many of the 99% confidence intervals
(obtained from each of them) do you expect to cover tI& average time spent watching television on

Sundays in the population? M
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4, (5 points) In fact, the data set is 9,3,8,5,4,5,7,8,8,5,3,6,7,4,3,4

Find the standard deviation from this sample (Hint: you can first sum all (entry—average)2 values,
then divide by 7 or n-1, and then take the square root. MINITAB output above uses “n-1”)
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