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Lesson 18: Sampling Variability and the Effect of Sample Size

Classwork
Example 1: Sampling Variability

The previous lesson investigated the statistical question, “What is the typical time spent at the gym?” by selecting
random samples from the population of 800 gym members. Two different dot plots of sample means calculated from
random samples from the population are displayed below. The first dot plot represents the means of 20 samples with
each sample having 5 data points. The second dot plot represents the means of 20 samples with each sample having 15
data points.

n=15
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Based on the first dot plot, Jill answered the statistical question by indicating the mean time people spent at the gym
was between 34 and 78 minutes. She decided that a time approximately in the middle of that interval would be her
estimate of the mean time the 800 people spent at the gym. She estimated 52 minutes. Scott answered the question
using the second dot plot. He indicated that the mean time people spent at the gym was between 41 and 65 minutes.
He also selected a time of 52 minutes to answer the question.

= Describe the differences in the two dot plots.

=  Which dot plot do you feel more confident in using to answer the statistical question? Explain your answer.

=  |n general, do you want sampling variability to be large or small? Explain.
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Exercises 1-3

In the previous lesson, you saw a population of 800 times spent at the gym. You will now select a random sample of size
15 from that population. You will then calculate the sample mean.

1. Start by selecting a three-digit number from the table of random digits. Place the random digit table in front of you.
Without looking at the page, place the eraser end of your pencil somewhere on the table of random digits. Start
using the table of random digits at the digit closest to your eraser. This digit and the following two specify which
observation from the population will be the first observation in your sample. Write the value of this observation in
the space below. (Discard any three-digit number that is 800 or larger, and use the next three digits from the
random digit table.)

2. Continue moving to the right in the table of random digits from the point that you reached in Exercise 1. Each
three-digit number specifies a value to be selected from the population. Continue in this way until you have
selected 14 more values from the population. This will make 15 values altogether. Write the values of all 15
observations in the space below.

3. Calculate the mean of your 15 sample values. Write the value of your sample mean below. Round your answer to
the nearest tenth. (Be sure to show your work.)

Exercises 4—6
You will now use the sample means from Exercise 3 for the entire class to make a dot plot.

4. Write the sample means for everyone in the class in the space below.
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5. Use all the sample means to make a dot plot using the axis given below. (Remember, if you have repeated values or
values close to each other, stack the dots one above the other.)

Sample Mean

6. Inthe previous lesson, you drew a dot plot of sample means for samples of size 5. How does the dot plot above (of
sample means for samples of size 15) compare to the dot plot of sample means for samples of size 5? For which
sample size (5 or 15) does the sample mean have the greater sampling variability?

This exercise illustrates the notion that the greater the sample size, the smaller the sampling variability of the sample
mean.

Exercises 7-8

7. Remember that in practice you only take one sample. Suppose that a statistician plans to take a random sample of
size 15 from the population of times spent at the gym and will use the sample mean as an estimate of the
population mean. Based on the dot plot of sample means that your class collected from the population,
approximately how far can the statistician expect the sample mean to be from the population mean? (The actual
population mean is 53.9 minutes.)

8. How would your answer in Exercise 7 compare to the equivalent mean of the distances for a sample of size 5?
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Exercises 9-11
Suppose everyone in your class selected a random sample of size 25 from the population of times spent at the gym.

9. What do you think the dot plot of the class’s sample means would look like? Make a sketch using the axis below.

Sample Mean

10. Suppose that a statistician plans to estimate the population mean using a sample of size 25. According to your
sketch, approximately how far can the statistician expect the sample mean to be from the population mean?

11. Suppose you have a choice of using a sample of size 5, 15, or 25. Which of the three makes the sampling variability
of the sample mean the smallest? Why would you choose the sample size that makes the sampling variability of the
sample mean as small as possible?
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Lesson Summary

Suppose that you plan to take a random sample from a population. You will use the value of a sample statistic to
estimate the value of a population characteristic. You want the sampling variability of the sample statistic to be
small so that the sample statistic is likely to be close to the value of the population characteristic.

When you increase the sample size, the sampling variability of the sample mean is decreased.

Problem Set

1. The owner of a new coffee shop is keeping track of how much each customer spends (in dollars). One hundred of
these amounts are shown in the table below. These amounts will form the population for this question.

0 1 2 3 4 5 6 7 8 9
0 6.18 | 4.67 | 4.01 | 4.06 | 3.28 | 447 | 486 | 491 | 3.96 | 6.18
1 498 | 542 | 565 | 297 | 292 | 7.09 | 2.78 | 420 | 5.02 | 4.98
2 312 | 1.89 | 419 | 512 | 438 | 534 | 422 | 427 | 525 | 3.12
3 390 | 447 | 407 | 480 | 6.28 | 5.79 | 6.07 | 7.64 | 6.33 | 3.90
4 555 | 499 | 3.77 | 3.63 | 521 | 385 | 743 | 472 | 6.53 | 5.55
5 455 | 538 | 583 | 410 | 442 | 5.63 | 557 | 532 | 532 | 4.55
6 456 | 7.67 | 639 | 405 | 451 | 516 | 529 | 6.34 | 3.68 | 4.56
7 586 | 475 | 494 | 392 | 484 | 495 | 450 | 456 | 7.05 | 5.86
8 5.00 | 547 | 500 | 5.70 | 5.71 | 6.19 | 4.41 | 429 | 434 | 5.00
9 512 | 558 | 6.16 | 639 | 593 | 3.72 | 592 | 482 | 6.19 | 5.12

a. Place the table of random digits in front of you.

Select a starting point without looking at the page. Then,
taking two digits at a time, select a random sample of size 10 from the population above. Write the 10 values
in the space below. (For example, suppose you start at the third digit of row four of the random digit table.
Taking two digits gives you 19. In the population above, go to the row labeled 1, and move across to the
column labeled 9. This observation is 4.98, and that will be the first observation in your sample. Then,
continue in the random digit table from the point you reached.)

Calculate the mean for your sample, showing your work. Round your answer to the nearest thousandth.

b. Using the same approach as in part (a), select a random sample of size 20 from the population.

Calculate the mean for your sample of size 20. Round your answer to the nearest thousandth.

c.  Which of your sample means is likely to be the better estimate of the population mean? Explain your answer

in terms of sampling variability.

COMMON Lesson 18:
(o)

RE‘ Date:

Sampling Variability and the Effect of Sample Size
2/6/15

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

This work is licensed under a

engage"Y

G:) BY-NC-S5A Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

$.120


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 18 -

2. Two dot plots are shown below. One of the dot plots shows the values of some sample means from random
samples of size 10 from the population given in Problem 1. The other dot plot shows the values of some sample
means from random samples of size 20 from the population given in Problem 1.

Dot Plot A
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Which dot plot is for sample means from samples of size 10, and which dot plot is for sample means from samples
of size 20? Explain your reasoning.

The sample means from samples of size 10 are shown in Dot Plot

The sample means from samples of size 20 are shown in Dot Plot

3. You are going to use a random sample to estimate the mean travel time for getting to school for all the students in
your grade. You will select a random sample of students from your grade. Explain why you would like the sampling
variability of the sample mean to be small.

Lesson 18: Sampling Variability and the Effect of Sample Size n
EggE—MON Date: 2/6/15 engage y s.121

© 2014 Common Core, Inc. Some rights reserved. commoncore.or; (<90 BY-NC-SA This work s licensed under a
2 Inc. 8 g -0Tg ( ) — Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

