Appendix B:  Sampling Distribution Assessment Tool
(This document is the same content as the “Sampling Distribution Posttest” from Garfield, J., delMas, R., and Chance, B. (2000), tools for Teaching and Assessing Statistical Inference, hosted at http://www.tc.umn.edu/~delma001/stat_tools/ and used with permission.)

1.
In a geology course, students were asked to determine the weight of rock samples. One instructor asked her students to weigh a rock several times on the same scale. This rock is known to weigh exactly 1000 grams. However, the scale is not completely accurate and sometimes it is off in either direction by 25 grams or less. After a lot of practice, one student weighed the rock 20 times, then computed and recorded the average of the 20 weighings. After a lot of practice, a second student weighed the rock 5 times, then computed and recorded the average of the five weighings. 

How would you expect the average weight recorded by the first and second student to compare?    (circle one)

a.
The student who weighed the rock 20 times would have a more accurate average.

b.
The student who weighed the rock 5 times would have a more accurate average.

c.
Both averages would be equally accurate.

d.
It is impossible to predict which average would be more accurate.

2.
Weight is a measure that tends to be normally distributed.  Suppose the mean weight of all women at a large university is 135 pounds, with a standard deviation of 12 pounds. If you were to randomly sample 9 women at the university, there would be a 68% chance that the sample mean weight would be between:   (circle one)

a.
119 and 151 pounds.
b.
125 and 145 pounds.

c.
123 and 147 pounds.
d.
131 and 139 pounds.

e.
133 and 137 pounds.

3.
If you took a random sample of 36 university women from the population described in question 2 above, there would be a 68% chance that the sample mean weight would be between:  (circle one)

a.
119 and 151 pounds.
b.
125 and 145 pounds.

c.
123 and 147 pounds.
d.
131 and 139 pounds.

e.
133 and 137 pounds.

 4.
The distribution for a population of test scores is displayed below on the left.   Each of the other five graphs labeled A to E represents possible distributions of sample means for random samples drawn from the population.

Population Distribution
[image: image8.wmf]
4a)
Which graph represents a distribution of sample means for 500 samples of size 4? 


(circle one)
A
B
C
D
E

4b)
How confident are you that you chose the correct graph? (circle one of the values below).


20%
25%
30%
35%
40%
45%
50%
55%
60%
65%
70%
75%
80%
85%
90%
95%
100%

Answer each of the following questions regarding the sampling distribution you chose for question 4a.  

4c)
What do you expect for the shape of the sampling distribution? (check only one)

Shaped more like a NORMAL DISTRIBUTION.


Shaped more like the POPULATION.

Circle the word between the two vertical lines that comes closest to completing the following sentence.


less

4d)
I expect the sampling distribution to have    
the same
VARIABILITY than /as the


POPULATION.




more

4e)
Which graph do you think represents a distribution of sample means for 500 samples of size 16? 


(circle one)
A
B
C
D
E

4f)
How confident are you that you chose the correct graph? (circle one of the values below).


20%
25%
30%
35%
40%
45%
50%
55%
60%
65%
70%
75%
80%
85%
90%
95%
100%

Answer each of the following questions regarding the sampling distribution you chose for question 4e.  

4g)
What do you expect for the shape of the sampling distribution? (check only one)

Shaped more like a NORMAL DISTRIBUTION.


Shaped more like the POPULATION.

Circle the word between the two vertical lines that comes closest to completing each of the following sentences.


less

4h)
I expect the sampling distribution to have    
the same
VARIABILITY than /as the


POPULATION.




more


less

4i)
I expect the sampling distribution      
the same
VARIABILITY than / as the sampling    


I chose for question 4e to have

distribution I chose for question 4a.



more

TURN THE PAGE AND GO ON TO THE NEXT SET OF PROBLEMS

5.
The distribution for a third population of test scores is displayed below on the left.    Each of the other five graphs labeled A to E represent possible distributions of sample means for random samples drawn from the population.


Population Distribution

[image: image1.wmf]
5a)    Which graph represents a distribution of sample means for 500 samples of size 4? 


(circle one)
A
B
C
D
E

5b)
How confident are you that you chose the correct graph? (circle one of the values below).


20%
25%
30%
35%
40%
45%
50%
55%
60%
65%
70%
75%
80%
85%
90%
95%
100%

Answer each of the following questions regarding the sampling distribution you chose for question 5a.  

5c)
What do you expect for the shape of the sampling distribution? (check only one)

Shaped more like a NORMAL DISTRIBUTION.


Shaped more like the POPULATION.

Circle the word between the two vertical lines that comes closest to completing the following sentence.


less

5d)
I expect the sampling distribution to have    
the same
VARIABILITY than / as the 


POPULATION.




more

5e)
Which graph do you think represents a distribution of sample means for 500 samples of size 25? 


(circle one)
A
B
C
D
E

5f)
How confident are you that you chose the correct graph? (circle one of the values below).


20%
25%
30%
35%
40%
45%
50%
55%
60%
65%
70%
75%
80%
85%
90%
95%
100%

Answer each of the following questions regarding the sampling distribution you chose for question 5e.  

5g)
What do you expect for the shape of the sampling distribution? (check only one)

Shaped more like a NORMAL DISTRIBUTION.


Shaped more like the POPULATION.

Circle the word between the two vertical lines that comes closest to completing each of the following sentences.


less

5h)
I expect the sampling distribution to have    
the same
VARIABILITY than / as the 


POPULATION.




more


less

5i)
I expect the sampling distribution      
the same
VARIABILITY than / as the 


I chose for question 5e to have

distribution I chose for question 5a



more

6. The weights of packages of a certain type of cookie follow a normal distribution with mean of 16.2 oz. and standard deviation of 0.5 oz.  


Simple random samples of 16 packages each will be taken from this population. The sampling distribution of sample average weight ([image: image2.wmf]x

) will  have:  (CIRLCE  ONE)
a.
a standard deviation greater than 0.5

b.
a standard deviation equal to 0.5

c.
a standard deviation less than 0.5

d.
It’s impossible to predict the value of the standard deviation.

7. The length of a certain species of frog follows a normal distribution. The mean length in the population of frogs is 7.4 centimeters with a population standard deviation of .66 centimeters.  


Simple random samples of 9 frogs each will be taken from this population. The sampling distribution of sample average lengths (the average [image: image3.wmf]x

) will  have a mean that is:  (CIRLCE  ONE)
a.
less than 7.4

b.
equal to 7.4

c.
more than 7.4

d.
It’s impossible to predict the value of the mean.

8.
Scores on a particular college entrance exam are NOT normally distributed.  The distribution of test scores is very skewed toward lower values with a mean of 20 and a standard deviation of 3.5. 


A research team plans to take simple random samples of 50 students from different high schools across the United States. The sampling distribution of average test scores (the average [image: image4.wmf]x

) will  have a shape that is:  (CIRLCE  ONE)
a.
very skewed toward lower values.

b.
skewed toward lower values, but not as much as the population.

c.
shaped very much like a normal distribution.

d.
It’s impossible to predict the shape of the sampling distribution.

9.
Consider any possible population of values and all of the samples of a specific size (n) that can be taken from that population.  Below are four statements about the sampling distribution of sample means.  For each statement, indicate whether it is TRUE or FALSE.

	a.
If the population mean equals , the average of the sample means in a sampling distribution will also equal .
	
TRUE
FALSE

	b.
As we increase the sample size of each sample, the distribution of sample means becomes more like the population.
	
TRUE
FALSE

	c.
As we increase the sample size of each sample, the distribution of sample means becomes more like a normal distribution.
	
TRUE
FALSE

	d.
If the population standard deviation equals , the standard deviation of the sample means in a sampling distribution is equal to 
[image: image5.wmf]s

n

.
	
TRUE
FALSE


The distribution for a population of measurements is presented below.  Suppose that ten values are going to be sampled from this population and the sample mean calculated. Some possible values for this sample mean are 1, 6, 8,  and 10.  

[image: image6.wmf]
10.
Which of the four possible sample mean values is MOST likely to be calculated? (circle only one)

a.  1

b.  6

c.  8

d. 10

11.
Which of the four possible sample mean values is LEAST likely to be calculated? (circle only one)

a.  1

b.  6

c.  8

d. 10

12. Looking at the graph above, what would you guess to be the value of (, the population mean?

a.  0.0
e.  2.0
i.  4.0
m.  6.0
q.  8.0
u.  10.0

b.  0.5
f.  2.5
j.  4.5
n.  6.5
r.  8.5
v.  10.5

c.  1.0
g.  3.0
k.  5.0
o.  7.0
s.  9.0 
w. 1 1.0

d.  1.5
h.  3.5
l.  5.5
p.  7.5
t.  9.5
x.  11.5

*This tool was provided to the authors by Robert Delmas.  
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