
Common Core State Standards 
N.Q.3 Choose a level of accuracy appropriate to limitations on measurement when reporting 
quantities.
Mathematical Practices 1, 2, 4

LESSON 1.3

Precision and 
Accuracy

 CAREER SPOTLIGHT: Environmental Protection Technician

Environmental protection technicians use math with a focus on conducting studies and 
analyzing test results. This career draws from principles in environmental science and 
statistics to improve the quality of the water, air, land, and public health.

• Discuss environmental science and protection with students by reading the Career Spotlight 
together. 

• Find local colleges and universities with an environmental science program to share with 
students.

• Research local companies that employ environmental protection technicians, and ask what 
they do for the companies.

Video: Environmental Protection Technicians
Have students watch this video, which describes the types of projects an environmental 
protection technician might work on.

Lesson Objective
In this lesson, you will look at how an environmental protection technician collects, 
records, and interprets data using significant digits with precision and accuracy.
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 Teaching Support

 1  Step Into the Career: Interpreting Data Using Significant Digits

One type of environmental protection technician is an air quality technician. An air quality 
technician is monitoring the ozone levels in several cities in the Midwest, including 
Youngstown, Ohio. The Air Quality Index (AQI) for ozone levels each day from May 1 to  
May 27 is shown by the blue line in the graph. AQI levels below 50 are good, and levels 
between 50 and 100 are moderate. The 5-year average values show the average AQI of the 
previous 5 years on each day. How can the technician summarize the data that she has 
collected in the graph and table? 

Day 5/1 5/2 5/3 5/4 5/5 5/6 5/7 5/8 5/9

AQI 33 48 64 34 41 42 47 31 35

5-Year 
Average 55 50.6 52.4 50.8 45.8 59.2 50.8 69.4 65.8

Day 5/10 5/11 5/12 5/13 5/14 5/15 5/16 5/17 5/18

AQI 45 27 45 47 41 42 42 39 43

5-Year 
Average 46 44.8 39.8 38 41 47 55.8 51 45.8

Day 5/19 5/20 5/21 5/22 5/23 5/24 5/25 5/26 5/27

AQI 47 45 43 29 37 47 47 51 43

5-Year 
Average 40 43 42 45 56.4 81 81.2 49.6 49
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Guiding Questions
• In Step 1, how can you use the graph to compare the AQI levels for each day in the month to 

the 5-year average for the same day?
• In Step 1, how do you determine the number of days with moderate air quality? 
• In Step 3, how does the average AQI level compare with the average of the 5-year 

averages?

DIFFERENTIATION: ENRICHMENT Encourage students to discuss different pollutants 
of land, water, and air. Then have them research measurements of selected pollutants 
where they live or in a place they are interested in learning about.

 On the Job: Apply Interpreting Data Using Significant Digits

Answers
1a. The AQI levels were good every day in April.

1b. 1273
30

42.43, or 42=

1c. The average AQI level for April and May is about the same. The difference between their 
means is less than 0.4, and AQI levels were almost always good in both months, although 
they varied more in May.

Use these questions to check students’ understanding.
• In 1a, how did you compare each of the data values to the levels for good and moderate 

air quality?
• In 1b, how did you find the average AQI values for April?
• In 1c, how did you compare the levels in April to the levels in May?
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 2  Step Into the Career: Collecting Data with Precision and Accuracy

One job for an environmental protection technician is as a 
water quality specialist. A water quality specialist collects 
data about contaminants in public water supplies before and 
after treatment to check for levels of different pollutants and 
ensure that the water is safe for consumption and bathing. A 
technician tests new tools for accuracy and precision. 

The technician has prepared a testing solution with 0.90 parts 
per million of chlorine and measures the solution repeatedly 
with each of two new tools. The results are shown in the tables.

Which tool is more accurate? Which to ol is more precise?

Tool A — Chlorine (parts per million)

0.83 0.87 0.95 0.77 1.01 0.75

0.89 0.78 0.89 0.87 1.04 1.02

1.00 0.94 1.01 0.85 0.93 0.89

Tool B — Chlorine (parts per million)

0.84 0.87 0.94 0.88 0.93 0.91

0.83 0.90 0.81 0.85 0.87 0.84

0.85 0.93 0.80 0.89 0.86 0.84

Guiding Questions
• In Step 2, how do you find a range of values for a data set?
• In Step 2, how do the ranges compare with each other?
• In Step 3, how do the means compare with the solution? What does it mean for one tool to 

be more accurate compared to another tool?

DIFFERENTIATION: ENRICHMENT Encourage students to research measurement tools 
and their advertised precision and accuracy. Have them discuss how it might be useful to 
use a tool that is precise but not accurate and how to best use a tool that is accurate but 
not precise.
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 On the Job: Apply Collecting Data with Precision and Accuracy

Answers
2. Tool A is more precise; Tool B is more accurate; Using Tool A, the mean is 27.1875435

16
=  

parts per billion, and the range is 5 parts per billion. Using Tool B, the mean is 

24.9375399
16

=  parts per billion, and the range is 19 parts per billion.

Use these questions to check students’ understanding.
• How did you determine which tool is more precise?
• How did you determine which tool is more accurate?

 3  Step Into the Career: Using the Precision of Collected Data

The table shows the results of tests for fluoride. The two significant digits reflect the 
precision of the measurements to two decimal places. 

What is the average level of fluoride in the water? Is this above the maximum contaminant 
level (MCL) of 4 parts per million? 

Fluoride

0.79 0.44 0.75 0.69 0.45 0.35

0.73 0.77 0.65 0.42 0.69 0.70

0.72 0.77 0.46 0.70 0.53 0.74

0.75 0.58 0.44 0.60 0.64 0.61

0.57 0.67 0.66 0.73 0.76 0.82

0.73 0.79 0.68 0.71 0.77 0.79

Guiding Questions
• What units should be used to compare the data?
• How many significant digits are used in the measurements?

TECHNOLOGY Encourage students to use spreadsheets or calculators to find the mean 
of large data sets. When using technology, students should be sure they have entered all 
of the data correctly. Students will need to determine the number of significant digits as 
the technology will not do that for them.

Copyright © 2020 NS4ed™ Pathway2Careers™ | All rights reserved. 23

Photo credit: Sakan.p/Shutterstock.com

NS4ed_A1_TE_L01.03_p019-026.indd   23 20/07/20   11:57 AM



 On the Job: Apply Using the Precision of Collected Data

Answers
3a. These measurements should be in parts per billion to match the units of the action level.

3b. 9 parts per billion

3c. The average of 9 parts per billion is below the action level for lead, although four homes 
are above the action level.

Use these questions to check students’ understanding.
• In 1a, how did you determine which units are used for the action level?
• In 1b, how did you determine the significant digits used in the measurements?
• In 1c, how did you compare the average to the action level?

 Career Spotlight: Practice

Solution Steps for Exercises 4–7
These steps will help guide students in solving these practice exercises.

Exercise 4
Answers
4a. The technician should compare each data value to 0.5% and consider the average.

4b. The values in the summary should not have more significant digits than the data in 
the table.

4c. The average level among the samples is below the 0.5% remediation level, but the 
technician should suggest remediating the paint in the bedroom for lead paint.

Solution Steps
• Consider the number of digits in each data point.
• Compare each data value to the action level.
• Consider how minor errors in measurement could affect the outcome.

Exercise 5
Answers
5a. 0.7%

5b. 0% to 1.7%

5c. No, it never reaches the highest level of coliform allowed.

Solution Steps
• Find the mean, and round appropriately.
• Find the least and greatest data values.
• Compare the data to the action level.
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Exercise 6
Answers
6a. The range of this data is from 17,133,966 to 26,978,291 pounds.

6b. The reported releases of toxic chemicals has been generally increasing. 

6c. The average reported on-site releases of toxic chemicals in Colorado over these 10 years 
is about 22.4 million pounds.

Solution Steps
• Describe the range using the minimum and maximum values.
• Consider how a line graph of these values would look.
• Find the mean value, and round to an appropriate number of significant digits.

Exercise 7
Answer
7. Tool A is more precise and more accurate.

Solution Steps
• Find the range of each tool using the minimum and maximum values.
• Compare the ranges of each tool.
• Find the mean of the measurements from each tool.
• Compare the mean of each tool to the mixture level of 85 parts per billion.

 Career Spotlight: Check 

Tips for Completing Exercises 8–14
These tips will help students in solving these exercises and similar assessment items.

Exercise 8
Answer
8. a. is, a. average, c. about 1.8 

Tip Compare the average and greatest values to the maximum level allowed.

Exercise 9
Answer
9. A

Tip Choose the appropriate number of significant digits to report as the average of the given 
data set.
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Exercise 10
Answer
10. a. is relatively, a. average, a. about 1.7, b. less than

Tip Find the mean, and round to an appropriate number of significant digits.

Exercise 11
Answer
11. b, c, f

Tip For the whole neighborhood to be safe, all homes should have low levels of lead in the soil.

Exercise 12
Answer
12. 1

Tip Compare each data value to the action level.

Exercise 13
Answer
13. A technician should suggest that people who want to lower the level of mercury in their 

blood should avoid eating fish. The average mercury level for the group that did not eat 
fish during the 10 years of the study was about 0.44 micrograms per liter. The average 
mercury level for the group that ate 6 or more meals with fish during the 10 years of the 
study was about 2.28 micrograms per liter, which is about 5 times as high as those who 
don’t eat fish.

Tip Find the mean mercury levels for each group, and then compare the means. Use that 
comparison to suggest a plan of action.

Exercise 14
Answer
14. B

Tip Compare the mean and range of measurements from both tools.
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