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2 Mathematics 
and Science

Objectives
After this lesson, students will be able to
P.2.2.1 Describe what math skills scientists 
use in collecting data and making 
measurements.
P.2.2.2 Identify the math skills scientists use 
to analyze their data.

Target Reading Skill

 

Asking Questions

 

Explain that changing 
a head into a question helps students 
anticipate the ideas, facts, and events they 
are about to read.

 

Answers

 

Sample questions and answers: 

 

What does 
estimation have to do with science? 

 

(Scientists use estimation when they cannot 
obtain exact measurements.) 

 

What are 
accuracy and precision? 

 

(Accuracy refers to 
how close a measurement is to the true or 
accepted value, and precision refers to how 
close a group of measurements are to each 
other.) 

 

What are significant figures? 

 

(Significant figures refers to the digits in a 
measurement.) 

 

What is percent error? 

 

(Percent error is a calculation used to 
determine how accurate an experimental 
value really is.) 

 

What are mean, median, 
and mode? 

 

(They are ways to calculate 
an “average.”)

Teaching Resources

 

•

 

Transparency P15

Preteach

 

Build Background 
Knowledge

 

Using Math in Science Activities

 

Ask: 

 

What mathematical operation do 
you use in finding the volume of a regular 
solid? 

 

(Multiplication) 

 

What mathematical 
operation do you use in determining 
the density of an object? 

 

(Division) 

 

Have 
you ever used math in carrying out a 
science experiment? 

 

(Sample answer: 
Many experiments require finding the 
average result.)

L2

 

Skills Focus

 

Predicting

 

Materials

 

clear glass jar with top, a known 
number of marbles of different colors

 

Time

 

15 minutes

 

Tips

 

You could have one jar of marbles 
displayed in a location where all students 
can examine it. When all groups have 
concluded their work, have a representative 

from each group describe the method used 
and the result. Finally, have volunteers 
open the jar and count the marbles.

 

Think It Over

 

Sample answer: The 
method that worked best was to count and 
estimate the marbles in the top eighth of 
the jar, and then multiply the result by 8 to 
determine the total number of marbles.

Integrating Mathematics

2 Mathematics and Science

How Many Marbles Are There?
1. Your teacher will give you a jar full 

of marbles.
2. With a partner, come up with a way to 

determine the number of marbles in the jar 
without actually counting them.

3. Use your method to determine the number 
of marbles. Write down your answer.

4. Compare the method you used to that of 
another group.

Think It Over
Predicting  Which method do you think led to a more accurate 
answer? Why?

Reading Preview
Key Concepts
• What math skills do scientists use 

in collecting data and making 
measurements?

• What math skills help scientists 
analyze their data?

Key Terms
• estimate   • accuracy   
• precision   • significant figures   
• percent error   • mean   
• median   • mode

Target Reading Skill
Asking Questions Before you 
read, preview the red headings. In 
a graphic organizer like the one 
below, ask a what, how, or why
question for each heading. As you 
read, write the answers to your 
questions.

Here’s a riddle for you. What do the following things have in
common: microscopes, telescopes, thermometers, balances,
and mathematics? Do you give up? The answer is that they are
all tools that scientists use.

Does it surprise you that mathematics is included in this
list? You probably think of mathematics as something that is
separate from science. But it is not. In fact, mathematics is
sometimes called the “language of science.” 

Mathematics is essential for asking and answering ques-
tions about the natural world. From making measurements to
collecting and analyzing data, scientists use math every day.
This section focuses on some important math skills you will
use in science class.

Estimation
Have you ever been on stage and wondered how many people
there were in the audience? Maybe you counted the number of
people in one row and multiplied by the number of rows. This
would be one way to arrive at an estimate. An estimate is an
approximation of a number based on reasonable assumptions.
Estimating is not the same as guessing because an estimate is
based on known information.

Question

What does 
estimation have 
to do with 
science?

Scientists use
estimation . . .

Answer

Mathematics and Science

 

L1
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Differentiated Instruction

Instruct

 

Estimation

 

Teach Key Concepts

 

Approximation Based on Reason

 

Focus

 

Explain that scientists have to 
estimate a measurement when they are not 
able to make an exact measurement.

 

Teach

 

Ask: 

 

What is an estimate? 

 

(An 
approximation of a number based on 
reasonable assumptions)

 

 

 

How is making an 
estimate different from guessing? 

 

(Guessing 
isn’t based on anything other than a feeling, 
but an estimate is based on known 
information.)

 

Apply

 

Ask: 

 

How would you estimate the 
number of students in this school? 

 

(Count 
the number of students in one class, and 
multiply the number of students in one class by 
the number of classes in the school.)

 

learning 
modality: logical/mathematical

 

Math Skill

 

Area

 

Focus

 

Tell students that a common 
measurement scientists make is to find the 
area of an object.

 

Teach

 

Ask: 

 

What is the area of an object? 

 

(The amount of space the object covers) 

 

What is the formula used to find area? 

 

(Area = Length 

 

×

 

 Width)

 

Answers

 

1.

 

4.0 m 

 

× 

 

3.0 m = 12 m

 

2

 

2.

 

5.1 mm 

 

× 

 

2.62 = 13.4 mm

 

2

 

 (13, to the 
correct significant figure)

Teaching Resources

 

•

 

Transparency P16

 

Independent Practice
Teaching Resources

 

•

 

Guided Reading and Study Worksheet: 

 

Mathematics and Science

 

 

 

Student Edition on Audio CD

L2

L2

 

Gifted and Talented

 

Communicating

 

A triple-beam balance 
can easily be adjusted out of true by 
turning the adjusting screw. Have students 
who understand how to operate a balance 
prepare a demonstration for the class that 
shows how a scientific instrument can be 
accurate and precise as well as inaccurate 
and precise.

 

learning modality: visual

L3

 

Special Needs

 

Interpreting Diagrams and 
Communicating

 

Refer students to 
Figure 11. Tell them to use the figure as a 
guide and make their own drawings of the 
three examples of accuracy and precision. 
Students should label their drawings and 
write a brief annotation explaining why 
each example is classified as it is.

 

learning 
modality: visual

L1

Monitor Progress L2

 

Oral Presentation

 

Call on students to 
explain what an estimate is, how an estimate 
is different from a guess, and why scientists 
sometimes have to estimate.

 

Answer

 

Known information and 
reasonable assumptions

There are 36 birds in the 
highlighted area. The total 

area is six times larger. 
Thus, you can estimate 
that there are 36 � 6,

or 216 birds in total.

Scientists must sometimes rely on estimates when they
cannot obtain exact numbers. Astronomers, for example,
can’t actually measure the distance between stars. Park rangers
can’t count the number of trees in large forests. Instead, scien-
tists find ways to make reasonable estimates. An astronomer’s
estimate might be based on indirect measurements, calcula-
tions, and models. A park ranger’s estimate might be based on
a sample. The ranger could count the trees in a small area and
then multiply to estimate the number in the entire forest.

What are estimates based on?

Area
The area of a surface is the 
amount of space it covers. To 
find the area, multiply its 
length by its width. 
Remember to multiply the 
units as well.

Suppose the area highlighted 
in Figure 10 measures 12.0 m 
by 11.0 m.

Practice Problems Calculate
the area of the following.

1. A room 4.0 m long and 
3.0 m wide

2. A ticket stub 5.1 mm long 
and 2.62 mm wide

Area Length Width��

Area 12.0 m 11.0 m��

Area 132 m2�

FIGURE 10 
Estimation
Estimation is an important math skill that 
scientists use in their work. Estimating is a 
quick way to determine the large number 
of birds in this photo.
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Accuracy and Precision

 

Teach Key Concepts

 

Correctness and Closeness

 

Focus

 

Tell students that there is a difference 
between accuracy and precision.

 

Teach

 

Ask: 

 

What is accuracy? 

 

(Accuracy 
refers to how close a measurement is to the true 
or accepted value.) 

 

If the air temperature 
were 30

 

°

 

C, what would an accurate 
thermometer read? 

 

(It would read 30

 

°

 

C.) 

 

What is precision? 

 

(Precision refers to how 
close a group of measurements are to each 
other.)

 

Apply

 

Ask: 

 

If the air temperature is 30

 

°

 

C 
all afternoon and a thermometer shows at 
repeated readings that the temperature is 
32

 

°

 

C, are the measurements accurate or 
precise? 

 

(They are not accurate, but they 
are precise.)

 

learning modality: verbal

Teaching Resources

 

•

 

Transparency P17

 

 

 

Address Misconceptions

 

Accuracy of Metric Units

 

Focus

 

Many students may think that 
scientists use the metric system because 
metric units are more accurate than units of 
other systems.

 

Teach

 

Ask: 

 

Is a measurement with 
centimeters more accurate than a 
measurement with inches? 

 

(Some students 
may think that a centimeter measurement is 
more accurate.)

 

 Emphasize that using a 
standard system allows scientists to compare 
data and communicate, not necessarily 
because one system is more accurate than 
another.

 

Apply

 

As students observe, measure the 
width of a book with a metric ruler three 
times, each time recording the measurement 
on the board. Then, repeat the procedure 
using an inch ruler. Ask: 

 

What does 
measuring several times ensure?

 

 

 

(Precision)

 

 
Have students convert the mode of the 
centimeter measurements to inches, and the 
mode of the inch measurements to 
centimeters. Ask: 

 

Which is more accurate, 
the centimeter or the inch measurement? 

 

(They are equally accurate.)

 

learning 
modality: visual

L2

L1

� Neither Precise nor Accurate

� Precise but Not Accurate

� Both Precise and Accurate

Accuracy and Precision
Suppose you were to meet a friend at 4:00 P.M. Your friend
arrives at 4:15 and says, “But it’s 4:00 according to all the
clocks in my house.” The problem is that your friend’s
clocks do not show the accurate, or correct, time.
Accuracy  refers to how close a measurement is to the true
or accepted value. An accurate clock would read 4:00P.M.
However, if all of your friend’s clocks are always 15 min-
utes late, they can be said to be precise. Precision refers to
how close a group of measurements are to each other.

Accuracy Versus Precision  As you can see from the
clock example, accuracy and precision do not mean the
same thing. To understand the difference, think about a
game of darts. As Figure 11 shows, accurate throws land
close to the bull’s-eye. Precise throws, on the other hand,
land close to one another.

Accuracy and Precision in Measurements  Both
accuracy and precision are important when you make
measurements. For example, suppose your younger sister
wants to find out how tall she has grown. When you mea-
sure her height, the measurement needs to be accurate, or
close to her true height. The measurement also needs to be
precise. This means that if you measured her height sev-
eral times, you would get the same measurement again
and again.

How can you be sure that a measurement you make is
both accurate and precise? First, you need to use a high-
quality measurement tool. Next, you need to make your
measurement carefully. Finally, you need to repeat the
measurement a few times. If you follow these steps and get
the same measurement each time, then you can feel confi-
dent that your measurement is reliable.

What does an accurate measurement mean?

FIGURE 11
Accuracy and Precision
In a game of darts, it’s easy to see the 
difference between accurate throws 
and precise throws. In order to hit the 
bull’s-eye consistently, you need both 
accuracy and precision!
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Differentiated Instruction

 

Significant Figures

 

Teach Key Concepts

 

Digits in a Measurement

 

Focus

 

Tell students that how many digits 
there are in a measurement indicates how 
exact the measurement is.

 

Teach

 

Ask: 

 

What are significant figures in a 
measurement? 

 

(The digits in a measurement) 

 

What do the significant figures in a 
measurement include? 

 

(All of the digits that 
have been measured exactly, plus one digit 
whose value has been estimated)

 

Apply

 

Have students look at their metric 
rulers, which have marks for centimeters 
and millimeters. Ask: 

 

If you used your ruler 
to measure the length of a pencil, how 
many significant figures should your 
measurement have? 

 

(Three—a centimeter 
reading, a millimeter reading, plus one more 
estimated digit)

 

learning modality: logical/
mathematical

Teaching Resources

 

•

 

Transparency P18

 

For: 

 

Links on math and 
science

 

Visit: 

 

www.SciLinks.org

 

Web Code: 

 

scn-1622

Download a worksheet that will guide students’ 
review of Internet resources on math and science.

L2

 

English Learners/Beginning

 

Comprehension: Ask Questions

 

To 
help students understand the importance 
of significant figures, distribute a rewritten, 
simplified version of the subsection 

 

Significant Figures

 

. Then ask students 
simple questions that can be answered 
directly from the rewritten text. For 
example, What are significant 
figures?

 

learning modality: verbal

L1

 

English Learners/Intermediate

 

Comprehension: Ask Questions

 

Have 
students read the simplified subsection 
you have prepared for the Beginning, and 
then read the actual text again. Ask 
whether anything in the text subsection 
confused students, and help them clarify 
the meanings.

 

learning modality: verbal

L2

Monitor Progress L2

 

Oral Presentation

 

Call on students to state 
the rules for significant figures in adding, 
subtracting, multiplying, and dividing.

 

Answers

 

Figure 12

 

To find the significant figures in a 
measurement, count the number of digits 
that were accurately measured, plus one 
estimated digit. The ruler used to measure 
the tile can accurately measure only one 
digit. Therefore, the length of the tile can be 
reported with only that digit plus an 
estimated digit, or two digits.

 

An accurate measurement is
 one that is close to the true 

or accepted value.

I am certain of the “5” but 
am estimating the “3.” 

Therefore, my measurement 
can only be expressed to 

two significant figures, 5.3 cm.

Significant Figures
Whenever you measure something, you give meaning, or sig-
nificance, to each digit in the measurement. In fact, scientists
use the term significant figures to refer to the digits in a mea-
surement.The significant figures in a measurement include
all of the digits that have been measured exactly, plus one
digit whose value has been estimated.

For example, you might estimate that the tile in Figure 12 is
5.3 centimeters long—you are certain of the 5, but you have
estimated the 3 on the end. To find the number of significant
figures in a measurement, count the number of digits that were
accurately measured, plus the one estimated digit. Therefore, a
measurement of 5.3 centimeters has two significant figures.

Adding or Subtracting Measurements  When you add
or subtract measurements, the answer can only have as many
figures after the decimal point as the measurement with the
fewest figures after the decimal. For example, suppose you
add a tile that is 5.3 centimeters long to a row of tiles that is
21.94 centimeters long.

The answer, “27.2 centimeters,” has only one significant fig-
ure after the decimal point because the measurement 5.3 centi-
meters has only one figure after the decimal point.

Why is it incorrect to express your answer as 27.24 centi-
meters? The reason is that your answer would appear to be more
accurate than it really is. Remember that when you first measured
the tile, you estimated the “3” in the tenths place. When you
add that number to another, the number in the tenths place in the
sum is still only an estimate. If you expressed your answer as
“27.24” centimeters, the “2” in the tenths place would appear to be
an exact measurement, rather than an estimate.

5.3  cm (1 significant figure after decimal)
+ 21.94 cm (2 significant figures after decimal)
——————

27.24 cm 27.2 cm (1 significant figure after decimal)�

FIGURE 12
Significant Figures
A measurement should contain 
only those numbers that are 
significant—all of the digits that 
have been measured exactly plus 
one you have estimated.
Measuring Why can you only 
report the length of the tile to two 
significant figures?

For: Links on math and science
Visit: www.SciLinks.org
Web Code: scn-1622

 

http://www.scilinks.org/fromoutside.asp?sciLINKSNumber=scn-1622
http://www.scilinks.org/fromoutside.asp?sciLINKSNumber=scn-1622
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Teaching Resources

 

•

 

Transparency P19

 

Percent Error

 

Teach Key Concepts

 

Calculating Percent Error

 

Focus

 

Tell students that the accuracy of a 
measurement is expressed in a percentage 
called the percent error.

 

Teach

 

Ask: 

 

What are percent error 
calculations used to determine? 

 

(How 
accurate, or close to the true value, an 
experimental value really is)

 

 Explain that 
determining percent error is one way to 
check on how accurately a measurement 
was made in an investigation. Ask: 

 

What 
is the formula used to calculate percent 
error? 

 

(Percent error = Difference between 
experimental value and true value / True 
value 

 

× 

 

100%)

 

 

 

Why is the fraction in the 
formula multiplied by 100%? 

 

(Percent error 
is expressed in terms of the percentage of the 
true value that is in error.)

 

Apply

 

Give this scenario to students: A 
scientist uses a balance to determine the 
mass of a metal object. The scientist later 
learns that the true mass of the object is 
much different than the mass he determined, 
and the percent error is 35%. Ask: 

 

What 
steps might that scientist take given the 
percent error was 35%? 

 

(He might check the 
accuracy of the balance he used, measure the 
object again, or he might be more careful in 
measuring mass in the future.) 

 

learning 
modality: verbal

 

Help Students Read

 

Monitoring Your Understanding

 

Refer to 
the Content Refresher in this chapter, which 
provides the guidelines for the Monitoring 
Your Understanding strategy.

Have students read the subsection 

 

Percent 
Error

 

. When they reach the end, have them 
stop and write down the main ideas of the 
subsection. Have them ask questions of 
themselves, such as “Did I have any trouble 
reading this passage? If so, why?” Then, have 
them come up with their own strategies to 
improve their understanding. Have them use 
their strategies as they continue reading.

L2

 

Skills Focus

 

Measuring

 

Materials

 

metric ruler, meter stick, 
balance, penny, shoe box

 

Time

 

15 minutes

 

Tips

 

Remind students that when they 
measure, a measurement should include 
all the digits measured plus one estimated 
digit.

Expected Outcome Many students’ 
estimates may be far different from the 
actual measurements, especially the mass 
of a penny and the volume of a shoe box.

Extend Have students estimate the 
area and the volume of the classroom. 
Then have students determine the actual 
measurements of the classroom. learning 
modality: kinesthetic

For Good Measure
1. Estimate the following 

measurements without 
using any measurement 
tools. Be sure to use the 
correct units.
a. the length of your desk
b. the mass of a penny
c. the volume of a shoe box

2. Measure each item above. 
Be sure to express each 
measurement to the 
correct number of 
significant figures.

Measuring How close were 
your estimates to the actual 
measurements?

The length “2.25 m” has 
three significant figures,

while the width “3 m” has one.
Therefore, my answer can only 

have one significant figure.

FIGURE 13
Multiplying Measurements
When you multiply measurements, 
your answer can only have the 
same number of significant figures
as the measurement with the 
fewest significant figures.

Multiplying or Dividing Measurements  You need to
follow a slightly different rule when you multiply or divide
measurements. When multiplying or dividing, the answer can
only have the same number of significant figures as the mea-
surement with the fewest significant figures.

Suppose you need to tile a space that measures 2.25 meters
by 3 meters. The area of the space would be calculated as follows:

The answer has one significant figure because the least precise
measurement (3 meters) has one significant figure.

What is the rule for multiplying or dividing 
measurements?

Percent Error
“Today, class, your job is to determine the density of this
metal.” With those words, your science teacher hands you a
small piece of a shiny metal. You get to work, carefully measur-
ing its mass and volume. When you divide the mass by the vol-
ume, you arrive at a density of 9.37 g/cm3. “That’s pretty close,”
says your teacher, “but now you need to calculate your per-
cent error. The correct value for the density of this metal is
8.92 g/cm3 ”

2.25 m (3 significant figures)
  3 m (1 significant figure)�

——————
6.75 m2 7 m2 (1 significant figure)�

L2
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Math Skills Formulas and equations

Focus Ask: What is the formula used 
to calculate percent error? (Percent error = 
Difference between experimental value and 
true value / True value × 100%) Point out 
that sometimes the experimental value is 
more than the true value and sometimes 
it is less. Ask: Should the experimental 
value be subtracted from the true value, 
or should the true value be subtracted 
from the experimental value? (If the true 
value is more than the experimental value, 
then the experimental value should be 
subtracted from the true value. If the 
experimental value is more than the true 
value, then the true value should be subtracted 
from the experimental value.)

Teach Read aloud the problem. Remind 
students that the g/cm3 is one of the 
common units used for density. Then, ask: 
How many significant figures do these 
measurements have? (Three) Have students 
work the problem with paper and pencil or 
with a calculator. Ask: What is the difference 
between the experimental value and the 
true value? (0.45) When you divide that 
difference by the true value, what is the 
quotient? (0.0504484) What is the product 
when you multiply that by 100%? 
(5.04484%) Why, then, does the Sample 
Problem show that the Percent error is 
5.04%? (The measurements have 3 significant 
figures, and therefore the percent error should 
also have 3 significant figures.)

Teaching Resources

• Transparency P20

Math Skill Percent error

Answer
1. Percent error = 10.0%
2. Percent error = 14.7%

Monitor Progress L2

Writing Have students write step-by-step 
instructions for how to determine percent 
error.

Answers
When multiplying or
 dividing, the answer can 

have only the same number of significant 
figures as the measurement with the fewest 
significant figures.

Percent Error
You calculate the density of an object to be 9.37 g/cm3. The 
density of the object is actually 8.92 g/cm3. Calculate your 
percent error.

Read and Understand
What information are you given?

Plan and Solve
What quantity are you trying to calculate?

What formula contains the given quantities and the 
unknown quantity?

Perform the calculation.

Look Back and Check
Does your answer make sense?

The answer tells you that your percent error is 
about 5%. This answer makes sense because the 
experimental value and the true value were close 
to each other.

Experimental value 9.37 g/cm3�

True value 8.92 g/cm3�

Percent error�

Difference between
experimental value

Percent Error and true value
True value

-----------------------------------------  100%��

Percent error
9.37 g/cm3 � 8.92 g/cm3

8.92 g/cm3
---------------------------------------------------------------------� 100%�

Percent error 5.04%�

Percent error calculations are used to determine how
accurate, or close to the true value, an experimental value
really is. To calculate percent error, use the following formula:

A low percent error means that the result you obtained was
very accurate. A high percent error means that your result was
not very accurate. You may not have made your measurements
carefully enough or your measurement tool may have been of
poor quality.

Difference between

Percent error � 
experimental value and true value

True value
------------------------------------------------------------------------------------------------- � 100%

Tanya measured the mass of 
an object to be 187 g. Sam 
measured the object’s mass to 
be 145 g. The object’s actual 
mass was 170 g.

1. What is Tanya’s percent 
error?

2. What is Sam’s percent error?

BigMacX
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Mean, Median, 
and Mode

Teach Key Concepts
Calculating an “Average”
Focus Tell students that an “average” in 
science can indicate one of three different 
values.

Teach Ask: What do you mean when you 
say to a friend that something is “average”? 
(Sample answer: It is not out of the ordinary 
and about in the middle.) Explain that in 
math, an average can mean one of three 
particular values. Ask: What is the mean of 
a list of numbers? (The numerical average) 
What is the formula for calculating mean? 
(Mean = Sum of values / Total number of 
values) What is the median of a list of 
numbers? (The middle number) If a list of 
numbers has an even number of entries, 
how do you determine the median? (Add 
the two middle numbers together and divide 
by two) What is the mode of a group of 
numbers? (The number that appears most 
often in the list)

Apply Have students determine the mean, 
median, and mode for each of the following 
lists of numbers. 
1. 15 16 17 17 18 19 20 (Mean = 17; 
median = 17; mode = 17) 
2. 35 44 31 35 38 35 44 (Mean = 37; 
median =35; mode = 35)
3. 88 72 75 83 88 76 71 82 (Mean = 79; 
median = 79; mode = 88)
learning modality: logical/mathematical

Teaching Resources

• Transparency P21

L2

Mean, Median, and Mode
Walking along a beach one summer night, you spot a green sea
turtle. The turtle has laid its eggs in the warm sand. How many
eggs does a green sea turtle lay? Suppose you count the eggs and
find that there are 107. Do all green sea turtles lay 107 eggs? To
find out, you would have to study many more turtle nests.

Figure 14 shows data from a survey of green sea turtle nests on
the beach. Notice that the number of eggs ranges from 94 to 110.
How can you use this data to find the “average” number of eggs?
There are several ways to determine an “average.” They
include the mean, median, and mode.

Mean One type of average is called the mean. The mean, or
numerical average, is calculated by adding up all of the num-
bers and then dividing by the total number of items in the list.

Median Sometimes it may be more useful to know the
median, or the middle number in a set of data. To find the
median, place all the numbers in order from smallest to largest.
If the ordered list has an odd number of entries, the median is
the middle entry in the list. If a list has an even number of
entries, you can find the median by adding the two middle
numbers together and dividing by two.

Mode A third way to represent an average is called the mode.
The mode is the number that appears most often in a list of
numbers. The mode is particularly useful when a list contains
many numbers that are the same.

What is the median number in a list that has an odd 
number of entries?

Mean Sum of values
Total number of values
-----------------------------------------------------------------�

FIGURE 14

Finding Mean, 
Median, and Mode
A green sea turtle can lay 
dozens of eggs at a time. 
The average number of eggs 
per nest can be expressed as 
a mean, median, or mode.

BigMacX
Line



Monitor Progress L2

Skills Check Have students make a table 
that contains definitions and formulas for 
finding the mean, median, and mode 
for a list of numbers.                                     
Students can keep their tables in their 
portfolios.

Answer
The middle entry in the list

Assess

Reviewing Key Concepts
1.  a. Estimation  b. It is important to be 
accurate because an accurate measurement 
is close to the true or accepted value. It is 
important to be precise because a precise 
measurement is one that is the same every 
time if measured repeatedly.  c. You could be 
certain of the first digit. The second digit is 
an estimate.
2.  a. Calculating the mean, the median, 
and the mode  b. Mean—89; median—90; 
mode—90  c. Percent error = 93 − 89 /
 89 × 100% = 4.5%

Reteach
Use Figure 11 to reteach the concepts of 
accuracy and precision.

Performance Assessment
Writing Ask students to write a description 
of a scientist carrying out an activity in 
which the scientist measures and estimates. 
In this description, students should describe 
the accuracy and precision of the scientist’s 
work, explain the significant numbers used 
for the results, and state the percent error of 
one of the scientist’s results. Have students 
also describe how the scientist determines 
the mean, median, and mode of a list of 
measurements in preparing a report.

Teaching Resources

• Section Summary: Mathematics and 
Science

• Review and Reinforcement: Mathematics 
and Science

• Enrich: Mathematics and Science

L1

L2

Math Skill Area, percent error

Answers
1. 28 cm2

2. 69%

Keep Students on Track  By this point, 
all students should have completed their 
sketches for the project. Check to see that all 
have. Also, briefly question each student 
about the kinds of materials he or she will be 
using to construct his or her model.

Add the numbers together and 

divide by the total number of 

items on the list.

To Find the Mean

Mean =                   = 106 eggs
7

742 eggs

A
B
C
D
E
F
G

Total

Nest
  110

  102
94
110

107

110

109

742

Number of Eggs

Place all the numbers in order 

from smallest to largest. 

The median is the middle entry.

To Find the Median

94   102   107   109   110   110   110

Median = 109 eggs

Place all the numbers in order from smallest to largest. 
The mode is the number that appears most often.

To Find the Mode

94   102   107   109   110   110   110

Mode = 110 eggs

Section 2 Assessment

Target Reading Skill Asking Questions Work with a 
partner to check the answers about the section headings in 
your graphic organizer.

Reviewing Key Concepts
1. a. Identifying What math skill do scientists rely on when 

they cannot obtain exact numbers?
b. Explaining Why is it important to obtain 

measurements that are both accurate and precise?
c. Interpreting Data A friend measures the length of her 

room to be 3.7 meters. How many digits can you be 
certain of? Explain.

2. a. Listing What are three ways of calculating an “average”?
b. Problem Solving  Use all three ways to determine a 

student’s “average” grade on eight exams: 88, 100, 92, 
74, 90, 90, 84, 94.

c. Calculating Suppose the student determined that his 
mean grade was 93. Calculate his percent error.

1. Area  To win a prize at a fair, you 
must throw a coin into a space 
that is 7.0 cm long and 4.0 cm 
wide. What is the area of the 
space you are aiming for?

2. Percent Error  You measured the 
cafeteria line to be 10.5 m long. 
The line is actually 6.2 m long. 
Calculate your percent error.
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