Test Design Assignment - Greg Cepluch
For questions 1-4, circle the letter corresponding to the correct answer.

1.) (5 pts.) Which of the following is an appropriate display for qualitative variables?

a. Histogram
b. Boxplot
c. Frequency Table
d. Stem-and-Leaf Plot
e. [bookmark: _GoBack]Scatterplot

2.) (5 pts.) Suppose you know that the distribution of a variable is skewed with high outliers. Which of the following are the correct measures of center and spread for the distribution?

a. Mean and Standard Deviation
b. Median and Standard Deviation
c. Mean and Interquartile Range
d. Median and Interquartile Range
e. Mean and Variance

3.) (5 pts.) True or False: The geometric mean of the set {1, 1, 1, 2, 16} is 2.	Comment by Unknown Author: Possibly use more space to allow for calculations.

a. True
b. False

4.) (5 pts.) John and Kay are in a gambling mood, and so they decide to play a game with a coin. John will flip the coin and Kay will call out either Heads or Tails. Kay will win $1 if she guesses correctly, and she will lose $2 if she guesses incorrectly for each coin flip. (Kay has not taken this class and agrees to play this game.) The game will last for three flips of the coin. What is the sample space S of Kay’s possible total winnings after 3 flips? (Note that “-2” corresponds to a loss of $2.)

a. S = {-2, 1}
b. S = {-6, -3, 0, 3}
c. S = {-2, 1, 0, 1}
d. S = {-6, -5, -4, -3, -2, -1, 0, 1, 2, 3}
e. S = [-6, 3]


For problems 5-8 (5 pts. each): On the line to the left of each distribution listed in Column A, write the letter of the set of parameters in Column B that completely defines that distribution. No letter in Column B should be used more than once.

Column A					Column B

____ 5.) Binomial distribution			A. (µ, b)

____ 6.) χ2 distribution				B. (n, p)

____ 7.) Gaussian distribution			C. (0, 1)

____ 8.) Uniform distribution				D. (a, b)

							E. λ
		
							F. (µ, σ2)

							G. k

9.) (20 pts.) Determine the 5-number summary for the data set below.	Comment by Unknown Author: Consider what to tell the students about partial credit / showing work.

{16.1, 26.8, 25.3, 16.1, 10.8, 11.6, 16.2, 24.6, 15.7, 13.2}



10.) (40 pts.) A large city’s DMV claimed that 80% of candidates pass driving tests, but a survey of 90 randomly selected local teens who had taken the test found only 61 who passed. You want to construct a hypothesis test to determine whether the passing rate for teenagers is lower than the DMV reported.	Comment by Unknown Author: Again, consider mentoning showing work and partial credit either per question or in the general instructions at the beginning.

(a) (5 pts.) What are your two hypotheses for this one-proportion z-test?





(b) (25 pts.) What is the p-value for your test?












(c) (10 pts.) Based on your p-value, what is your decision for the hypothesis test? How would you interpret this result? Limit your interpretation to at most two sentences.


For questions 1-4, circle the letter corresponding to the correct answer.

1.) (5 pts.) Which of the following is an appropriate display for qualitative variables?

f. Histogram
g. Boxplot
h. Frequency Table
i. Stem-and-Leaf Plot
j. Scatterplot
This item is aligned with Standard PS.DA.1: Create, compare, and evaluate different graphic displays of the same data, using histograms, frequency polygons, cumulative frequency distribution functions, pie charts, scatterplots, stem-and-leaf plots, and box-and-whisker plots. Draw these with and without technology.
This item’s level on Bloom’s taxonomy is Level I: Remembering. 

2.) (5 pts.) Suppose you know that the distribution of a variable is skewed with high outliers. Which of the following are the correct measures of center and spread for the distribution?

k. Mean and Standard Deviation
l. Median and Standard Deviation
m. Mean and Interquartile Range
n. Median and Interquartile Range
o. Mean and Variance
This item is aligned with Standard PS.DA.2: Compute and use mean, median, mode, weighted mean, geometric mean, harmonic mean, range, quartiles, variance, and standard deviation. Use tables and technology to estimate areas under the normal curve. Fit a data set to a normal distribution and estimate population percentages. Recognize that there are data sets not normally distributed for which such procedures are inappropriate.
This item’s level on Bloom’s taxonomy is Level I: Remembering.

3.)	(5 pts.) True or False: The geometric mean of the set {1, 1, 1, 2, 16} is 2.

p. True
q. False
This item is aligned with Standard PS.DA.2.
This item’s level on Bloom’s taxonomy is Level III: Applying.

4.)	(5 pts.) John and Kay are in a gambling mood, and so they decide to play a game with a coin. John will flip the coin and Kay will call out either Heads or Tails. Kay will win $1 if she guesses correctly, and she will lose $2 if she guesses incorrectly for each coin flip. (Kay has not taken this class and agrees to play this game.) The game will last for three flips of the coin. What is the sample space S of Kay’s possible total winnings after 3 flips? (Note that “-2” corresponds to a loss of $2.)

r. S = {-2, 1}
s. S = {-6, -3, 0, 3}
t. S = {-2, 1, 0, 1}
u. S = {-6, -5, -4, -3, -2, -1, 0, 1, 2, 3}
v. S = [-6, 3]
This item is aligned with Standard PS.DA.2.
This item’s level on Bloom’s taxonomy is Level III: Applying.



For problems 5-8 (5 pts. each): On the line to the left of each distribution listed in Column A, write the letter of the set of parameters in Column B that completely defines that distribution. No letter in Column B should be used more than once.

Column A					Column B

_B___ 5.) Binomial distribution			A. (µ, b)

__G__ 6.) χ2 distribution				B. (n, p)

_F___ 7.) Gaussian distribution			C. (0, 1)

_D___ 8.) Uniform distribution			D. (a, b)

							E. λ
		
							F. (µ, σ2)

							G. k
This item is aligned with Standard PS.DA.9: Understand statistics and use sampling distributions as a process for making inferences about population parameters based on a random sample from that population.

This item’s level on Bloom’s taxonomy is Level I: Remembering.

9.) (20 pts.) Determine the 5-number summary for the data set below.

{16.1, 26.8, 25.3, 16.1, 10.8, 11.6, 16.2, 24.6, 15.7, 13.2}

{10.8, 13.2, 16.1, 24.6, 26.8}

	This item is aligned with Standard PS.DA.2.
	This item’s level on Bloom’s taxonomy is Level IV: Analyzing.

10.) (40 pts.) A large city’s DMV claimed that 80% of candidates pass driving tests, but a survey of 90 randomly selected local teens who had taken the test found only 61 who passed. You want to construct a hypothesis test to determine whether the passing rate for teenagers is lower than the DMV reported.

a. (5 pts.) What are your two hypotheses for this one-proportion z-test?

Ho: p = 0.80 or Ho: p ≥ 0.80
				Ha: p < 0.80
		Scoring Key: 
5 points: complete, correct hypotheses
4 points: correct hypothesis structure, mixed up equality symbols and/or wrong variable usage
3 points: incorrect hypothesis structure and/or wrong variable usage, other non-critical errors that still show understanding
2 points: incomplete answer, shows glimpses of understanding but genuine effort made to complete problem
1 point: little information written, near total lack of understanding and/or refusal to give some logical response/explanation
0 points: completely illogical/no answer

This item is aligned with Standard PS.DA.4: Understand hypothesis tests of means and differences between means and use them to reach conclusions. Compute and use confidence intervals to make estimates. Construct and interpret margin of error and confidence intervals for population proportions.
This item’s level on Bloom’s taxonomy is Level III: Applying.

b. (25 pts.) What is the p-value for your test?

n = 90, x = 61, p = 0.80






p-value = P(z < -2.90) = 0.002 (from z-table)

Scoring Key:
25 points: Complete, correct answer
20-24 points: Problem solving only contains occasional small errors, perhaps a rounding error, copying numbers incorrectly, or improper use of z-table. Answer makes sense, even if incorrect.
15-19 points: Significant errors in work. Incorrect formula used for SD, z or both. P-value perhaps not even calculated in correct manner (using z-table).
10-14 points: Solid attempt made to solve the problem, but copious errors. Likely very little right, but at least had some good ideas. Likely no p-value calculation at all. Mostly wrong.
5-9 points: Very little work done, disorganized and impossible to see logical thought process. No correct formula usage, perhaps just a bunch of numbers in some order.
0-4 points: No real attempt to solve problem. Maybe a few variables and their values written to start. 

This item is aligned with Standard PS.DA.4.
This item’s level on Bloom’s taxonomy is Level III: Applying.

c. (10 pts.) Based on your p-value, what is your decision for the hypothesis test? (Let α=.05.) How would you interpret this result? Limit your interpretation to at most two sentences.

Because the p-value is less than .05, I reject the null hypothesis. 

The survey data provide strong evidence that the passing rate for teenagers taking the driving test is lower than 80%.

Scoring Key:
10 points: Complete, correct answer
7-9 points: Correct decision, interpretation not precise enough but right idea.
4-6 points: Correct decision and completely off-base interpretation. Or, incorrect decision but consistent interpretation that would be correct in that case.
2-3 points: Correct decision and missing interpretation. Or, incorrect decision but imprecise interpretation. Even with incorrect decision, a good attempt.
1.1 points: Missing answer, incorrect decision and bad interpretation. Pretty bad, not even a real effort made.
This item is aligned with Standard PS.DA.4.
This item’s level on Bloom’s taxonomy is Level V: Evaluating.

