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3 Graphs in 
Science

Objectives
After this lesson, students will be able to
P.2.3.1 Explain what type of data line 
graphs can display.
P.2.3.2 Describe how you determine a line 
of best fit or the slope of a graph.
P.2.3.3 Explain why line graphs are 
powerful tools in science.

Target Reading Skill
Building Vocabulary Explain that 
knowing the definitions of key-concept 
words helps students understand what 
they read.

Answers
Sample answer: Graph (A graph is a picture 
of data that reveals patterns or trends.) 
horizontal axis (The horizontal axis is 
the graph line that runs from left to right.) 
vertical axis (The vertical axis is the 
graph line that runs up and down.) origin 
(The origin of a graph is the point where 
the horizontal and vertical axes meet.) 
coordinate (A coordinate is a point on a 
graph that is determined by a pair of 
numbers.) data point (A data point on a 
graph is where an imaginary line from the 
horizontal axis would meet an imaginary line 
from the vertical axis.) line of best fit (The 
line of best fit on a graph is a smooth line 
between points that reflects the general pattern 
of the points.) linear graph (A linear graph is 
a straight-line graph.) slope (The slope of a 
graph line is how steep the line is.) nonlinear 
graph (A nonlinear graph is a graph on which 
the data points do not fall on a straight line.)

Preteach

Build Background 
Knowledge
Experience With Graphs
Ask: What is a graph? (Sample answer: A 
graph is a drawing that displays information 
in the form of a line or with different-sized 
bars.) For what have you most often 
seen graphs used? (Sample answer: In a 
newspaper, temperatures over a period or 
rainfall through a week or month are 
sometimes shown in the form of a graph.)
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Skills Focus Inferring

Time 10 minutes

Expected Outcome Students will be able 
to observe that a graph can visually show 
relationships between two variables better 
than data given in paragraph form.

Think It Over Sample answer: Showing 
information in a visual manner provides 
an observer with a much better 
understanding of how data are related 
and how change has occurred. Showing 
information with words in paragraph 
form can be more confusing.

3 Graphs in Science

What’s in a Picture?
1. Read over the information written below.
2. At age 1, Sarah was 75 cm tall. By the time she turned 2, Sarah

had grown 10 cm. By age 3, she had grown another 10 cm. 
At age 4, Sarah was 100 cm tall.

3. Look at the “picture” 
to the right.

Think It Over
Inferring What are the 
advantages of showing 
information in a visual 
way, rather than with 
words in paragraph 
form?

Reading Preview
Key Concepts
• What type of data can line 

graphs display?

• How do you determine a line of 
best fit or the slope of a graph?

• Why are line graphs powerful 
tools in science?

Key Terms
• graph   • horizontal axis   
• vertical axis   • origin   
• coordinate   • data point
• line of best fit   • linear graph   
• slope   • nonlinear graph

Target Reading Skill
Building Vocabulary  A defini-
tion states the meaning of a word 
or phrase by telling about its most 
important feature or function. 
After you read this section, reread 
the paragraphs that contain 
definitions of Key Terms. Use all 
the information you have learned 
to write a definition of each Key 
Term in your own words.

It’s been a long day and all you can think about is food. You
toss down your gym bag and head into the kitchen. Now for
some pasta! You set a pot of water on the stove, turn on the
heat, and wait eagerly for the water to boil.

Several minutes later, you are still waiting for the first sign
of bubbles. Could the saying “A watched pot never boils” really
be true? Or is the water taking longer to boil today because you
filled the pot more than usual? Is the volume of water related to
boiling time? You could do an experiment and collect some
data to find out.
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Differentiated Instruction

Instruct

The Importance 
of Graphs

Teach Key Concepts
Showing Change
Focus Tell students that scientists use 
graphs to reveal trends in patterns in 
collected data.

Teach Ask: What is a graph? (A graph is a 
“picture” of your data.) What are the three 
types of graphs that scientists use? (Bar 
graphs, circle graphs, and line graphs) Have 
students turn to the Skills Handbook, where 
they can learn about bar graphs and circle 
graphs. Explain that the emphasis in this text 
is on line graphs because these are the type 
of graphs students will most commonly 
interpret and make. Ask: What makes a line 
graph more useful than a data table? 
(A line graph can reveal more clearly how a 
responding variable changes in response to 
the manipulated variable.)

Apply To help students become familiar 
with graphs used in science, display 
examples of line graphs found in science 
textbooks and journals. For each example, 
explain to students in general terms what 
data has been graphed. After students have 
learned how to plot a graph, have students 
examine these same examples in more detail.

Extend The active art will show students 
how to plot a line graph. learning 
modality: visual

Independent Practice
Teaching Resources

• Guided Reading and Study Worksheet: 
Graphs in Science

 

Student Edition on Audio CD

L2

L2

Gifted and Talented
Bar Graphs and Circle Graphs Have 
students prepare a presentation to the class 
that explains how bar graphs and circle 
graphs are made and used in science. For 
examples, students might find graphs in 
life, Earth, or physical science texts. For 
instance, a graph often found in a biology 

L3 text that discusses biomes is the climate 
diagram, which includes both average 
temperature as a line graph and average 
precipitation as a bar graph. A circle graph 
found in most Earth science texts is a graph 
that shows the composition of gases that 
compose the atmosphere. learning 
modality: visual

Monitor Progress L2

Oral Presentation Call on students to 
explain what a graph is, to name the three 
types of graphs scientists use, and to describe 
how line graphs display data.

Answer
Figure 15 A line graph could quickly reveal 
a pattern or trend that a data table could not.

1,500 mL
2,000 mL

Data Table
Volume of Water (mL) Boiling Time

500
1,000
1,500

2,000

  7 min 48 s
16 min 37 s

26 min 00 s
33 min 44 s

(7.8 min)
(16.6 min)
(26.0 min)
(33.7 min)

The Importance of Graphs
In Chapter 1, you learned why it is important to organize the
data you collect in an experiment. Creating a data table is one
way to organize experimental data. Another way to show data
is in the form of a graph. You can think of a graph as a “pic-
ture” of your data. Have you ever heard the saying “A picture is
worth a thousand words”? This is exactly why graphs are such
useful tools. Because of their visual nature, graphs can reveal
patterns or trends that words and data tables cannot.

The three types of graphs that scientists commonly use are
bar graphs, circle graphs, and line graphs. You can learn about
these graphs in the Skills Handbook. This section focuses spe-
cifically on line graphs—how to create them and how to inter-
pret the patterns they reveal.

Why Are Line Graphs Useful?  Suppose you set up the
experiment in Figure 15. You record in a data table the time it
takes each pot of water to boil. From your data table, you can
tell that as the volume of water increases, the boiling time
seems to increase as well. But a line graph could reveal more
clearly how these two variables are related.

Line graphs are used to display data to show how one
variable (the responding variable) changes in response to
another variable (the manipulated variable). In the water-
boiling experiment, the responding variable is the time it takes
for the water to boil. The manipulated variable is the volume of
water in the pot.

FIGURE 15
Collecting Data
How long does it take different 
volumes of water to boil? You can 
collect data and plot a line graph 
to see the relationship between 
volume and boiling time.
Inferring Why might a line graph 
be more useful than a data table?
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Use Visuals: Figure 16
Plotting a Line Graph
Focus Tell students that Figure 16 presents 
a step-by-step process they can use when 
plotting a line graph to determine the 
relationship between two variables.

Teach Explain that the figure is made up of 
six illustrations labeled 1 through 6. Each 
illustration shows a step in the process of 
plotting a graph. Point out that each step 
of the figure relates to the numbered steps 
in the text. For each step in turn, ask a 
volunteer to read the text explanation of that 
step. Then, focus students’ attention on the 
corresponding step in the figure. As students 
work through the process, ask questions to 
make sure they understand how to plot a 
graph. For instance, for Step 2 ask: What is 
the manipulated variable, and what is the 
responding variable for the experiment 
being graphed? (The manipulated variable is 
volume of water, and the responding variable 
is boiling time.) 

 

What units of measurement 
are used for each variable? 

 

(Minutes 
for boiling time, and milliliters for volume 
of water)

Apply Explain to students that air pressure 
affects the boiling time of water, and 
therefore an experiment on another day may 
result in different times. Make a data table on 
the board similar to the table for Figure 16, 
but vary the boiling time for each volume: 
500 mL (8.1 min), 1,000 mL (16.8 min), 
1,500 mL (26.2 min), 2,000 mL (34.1 min). 
Provide graph paper, and ask students to 
plot a graph using that data. learning 
modality: logical/mathematical

Teaching Resources

 

•

 

Transparency P22

 

For: 

 

Plotting a line graph

 

Visit: 

 

PHSchool.com

 

Web Code: 

 

cgp-6023

Students can interact with plotting 
a line online.

L1 Plotting a Line Graph When should you plot a line graph?
The answer is, when your manipulated variable is continuous—
that is, when there are other points between the ones that you
tested. In the water-boiling experiment, volumes of 501 mL,
502 mL, and so on exist between 500 mL and 2,000 mL. Time
and mass are other continuous variables.

To plot a line graph of your data, follow these steps.

1 Draw the axes.  The horizontal axis, or x-axis, is the graph
line that runs left to right. The vertical axis, or y-axis, is the
graph line that runs up and down.

2 Label the axes. Label the horizontal axis with the name of
the manipulated variable. Label the vertical axis with the name
of the responding variable. Be sure to include units of mea-
surement on each axis.

3 Create a scale. On each axis, create a scale by marking off
equally-spaced intervals that cover the range of values you will
show. Both scales should begin at zero when possible. The
point where the two axes cross is called the origin of the graph.
On this graph, the origin has coordinates of (0,0), which repre-
sents “0 milliliters and 0 minutes.” A coordinate is a pair of
numbers used to determine the position of a point on a graph. 

4 Plot the data. Plot a point for each piece of data. The dot-
ted lines show how to plot your first piece of data (500, 7.8).
Follow an imaginary vertical line extending up from the hori-
zontal axis at the 500 mL mark. Then follow an imaginary
horizontal line extending across from the vertical axis at the
7.8 minutes mark. Plot a point where these two lines cross, or
intersect. The point showing the location of that intersection
is called a data point.

5 Draw a “line of best fit.” A line of best fit is a smooth line
that reflects the general pattern of a graph. Though your first
instinct might be to simply connect all the dots, that’s not the
correct approach to drawing a line graph. Rather, you should
first stop and look at the points you plotted to identify a gen-
eral trend in the data. Then draw a smooth line between the
points to reflect that general pattern.  

Notice that the resulting line of best fit for this graph is a
straight line. A line graph in which the data points yield a
straight line is called a linear graph.

6 Add a title that identifies the variables or relationship
shown in the graph.

What is a data point?

  7.8
16.6
26.0
33.7

Data Table
Volume of 
Water (mL)

Boiling Time
(min)

500
1,000
1,500

2,000

1

2

3

5

4

6
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Address Misconceptions

Graphs Don’t Make Data Accurate
Focus Many students may mistakenly think 
that a graph in some way ensures the 
accuracy of the data that has been graphed. 
Tell students that a graph can be as 
inaccurate as any other method of displaying 
data.

Teach Ask: When you see a line graph, 
where do the data come from? (The data 
could come from any source, including 
observations in the field or experimental 
results.) 

 

What would you have to know to 
be sure that the data plotted were accurate? 

 

(You would have to know the source of the 
data and how the data was gathered.)

 

 Point 
out that not all graphs are trustworthy. 
Sometimes, a graph may be misleading. Tell 
students that they should always study a 
graph’s axes and scale carefully and critically.

Apply

 

Ask volunteers for their estimates for 
the high temperature on each of the last five 
days. Write these estimates incorrectly on the 
board, and ask students to make a graph of 
the data you have collected. When they have 
made their graphs, ask: 

 

Does the line graph 
you’ve made accurately display the high 
temperatures for the last five days? 

 

(No, 
because the temperatures obviously are 
wrong) 

 

Can you tell simply by looking at 
your finished graphs that the data are 
inaccurate? 

 

(There is no way to tell just 

 

by looking at the graphs.)

 

learning 
modality: visual

L2

Monitor Progress L2

 

Skills Check

 

Have students make a 
flowchart that includes the six steps for 
plotting a graph. For the steps in their 
flowcharts, they can use the highlighted 
sentences under the subsection 
Plotting a Graph. 
Students can place their flowcharts 
in their portfolios.

 

Answer

 

The point showing the
 location of the intersection 

of an imaginary vertical line drawn from the 
horizontal axis and an imaginary horizontal 
line drawn from the vertical axis

Add a Title

Boiling Time of Water by Volume 
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For: Plotting a line graph activity
Visit: PHSchool.com
Web Code: cgp-6023

FIGURE 16

Plotting a Line Graph
You can obtain a picture of your experimental 
data by following these six steps.
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Differentiated Instruction

    

Why Draw a Line 
of Best Fit?

 

Teach Key Concepts

 

Emphasizing the Overall Trend

 

Focus

 

Explain to students that drawing a 
line of best fit on a graph can emphasize a 
trend in the data.

 

Teach

 

Ask: 

 

What is a line of best fit? 

 

(A 
smooth line between data points that is drawn 
to reflect the general pattern of the data) 

 

What 
does a line of best fit emphasize? 

 

(The 
overall trend shown by all the data taken as 
a whole)

 

 Explain that you don’t always draw 
a line of best fit on a graph. You draw a line 
of best fit only when the data points seem to 
be following along a line, with only small 
variations.

 

Apply

 

Have students look through a 
science magazine such as 

 

Science

 

 or 

 

Scientific American

 

 to find a graph that 

 

has a line of best fit.

 

learning modality: 
logical/mathematical

Teaching Resources

 

•

 

Transparency P23

 

Slope

 

Teach Key Concepts

 

Steepness of the Graph Line

 

Focus

 

Tell students that the steepness of a 
graph can provide information about how 
a responding variable—the 

 

y

 

—changes in 
response to changes in the manipulated 
variable—the 

 

x

 

.

 

Teach

 

Ask: 

 

What is the rise of a graph line? 

 

(Vertical change) 

 

What is the run of a graph 
line? 

 

(Horizontal change)

 

 Tell students that 
how much 

 

y

 

 changes is another way of saying 
vertical change, or the rise. How much 

 

x

 

 
changes is another way of saying horizontal 
change, or the run. Ask: 

 

What is the formula 
used to determine the slope of a line? 

 

(Slope = Rise / Run = Y

 

2

 

 

 

−

 

 Y

 

1

 

 

 

÷

 

 X

 

2

 

 

 

−

 

 X

 

2

 

)

 

Apply

 

Have students look at the graph in 
Figure 18, and explain that the first data 
point after (0, 0) is (10, 5), and the fourth 
data point is (40, 20). Have students use 
those two points to calculate the slope of 
the graph.

 

learning modality: logical/
mathematical

L2

L2

 

Less Proficient Readers

 

Answering Questions

 

Select a passage 
from the text, such as the subsection 

 

Why 
Draw a Line of Best Fit?

 

 Read the passage 
aloud to students as they follow along in 
their books. After reading, ask some 

L1

 

questions about the passage. If they don’t 
know the answers, challenge them to find 
the answers in the passage.

 

learning 
modality: verbal

Why Draw a Line of Best Fit?
You may be wondering why you cannot simply connect all
your data points with a line to create a line graph. To under-
stand why this is the case, consider the following situation.
Suppose your friend performs the same water-boiling experi-
ment as you did and plots the graph shown in Figure 17.

Notice that your friend’s graph shows the same general
trend as yours—points going upwards from left to right. How-
ever, if your friend simply connects the dots, the line would be
a zigzag, rather than a straight line.

Why don’t your friend’s data points fall perfectly along a
straight line? It is because whenever data is collected, small
measurement errors and inaccuracies can be introduced. By
simply connecting the dots, you would place too much impor-
tance on each individual data point in determining the overall
shape of the line. A line of best fit emphasizes the overall
trend shown by all the data taken as a whole.

Why shouldn’t you automatically “connect the 
dots” when creating a line graph?

• If the data points seem to follow along 
   a straight line, draw a straight line.

• Include as many data points as possible  
  directly on the line.

• For data points that don’t easily fit on   
  the line, try to have the same number of   
  points above the line as below the line.

Tips for Drawing a Line of Best Fit
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Simply connecting the 
dots is incorrect and 
may be misleading. 

Drawing a line of best 
fit is the proper way 
to reflect the overall 
trend in the data.

FIGURE 17
Drawing a Line of Best Fit
These tips will help you 
determine the overall trend 
shown by your experimental 
data. For this graph, a line 
going up from left to right 
reflects the data more 
accurately than a zigzag 
line does.
Relating Cause and Effect  
What factors might explain 
why the data points don’t fall 
perfectly along a straight line?
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Teaching Resources

 

•

 

Transparency P24

 

Math Skill

 

Making and interpreting graphs

 

Focus

 

Tell students that the slope of a graph 
provides information about how much the 
responding variable (

 

y

 

) changes for every 
change in the manipulated variable (

 

x

 

).

 

Teach

 

Have students examine the graph and 
compare it to the graph in Figure 18. Ask: 

 

How are the two graphs the same and how 
are they different? 

 

(The

 

 x 

 

and the

 

 y 

 

and the 
scales are the same. The only difference is the 
line plotted on each graph. The line in 
Figure 18 represents the speed of Car 1, and 
the line in Math Analyzing Data represents the 
speed of Car 2.)

 

Answers

 

1.

 

Time (min), the manipulated variable, 
is plotted on the horizontal axis. Distance 
(km), the responding variable, is plotted 
on the vertical axis.

 

2.

 

The car travels 10 km in 10 min and 
40 km in 40 min.

 

3.

 

The car is traveling 1 km per min. It 
would travel 120 km in 120 min.

 

4.

 

The slope is 1 km/min. The slope provides 
information about the car’s average speed.

 

5.

 

The slope of the graph for Car 1 is 0.5 km/
min. Because the distance and time values 
are marked the same on the two graphs, a 
steeper line represents a greater speed. 
Car 2 is traveling twice as fast as Car 1.

Monitor Progress L2

 

Writing

 

Have students answer the question 
Why Draw a Line of Best Fit?

 

Answers

 

Figure 17

 

Whenever data are collected, 
errors and inaccuracies can be introduced.

 

Figure 18

 

The slope is 0.5 km/min.

 

Because you would be 
placing too much 

importance on each individual point rather 
than on the overall trend

 

The steepness of the graph
  line; the ratio of the vertical 

change (the “rise”) to the horizontal change 
(the “run”)

Slope
When a line graph is linear, you can determine a value called
slope. One way to define slope is the steepness of the graph
line. The slope of a graph line tells you how much y changes
for every change in x. Thus, another definition of slope is the
ratio of the vertical change (the “rise”) to the horizontal change
(the “run”). Slope is calculated using this formula:

To calculate slope, pick any two points on the line and
write down the coordinates. In Figure 18, suppose you
chose the points (20, 10) and (50, 25). 

In the case of Figure 18, the slope represents the dis-
tance the car travels per unit of time, or its speed. A slope
of 0.5 tells you that the car has a speed of 0.5 km/min.

What are two ways to define slope?

Slope Rise
Run
-----------

Y2 � Y1
X2 � X1
-------------------------� �

Slope 25 km � 10 km
50 min � 20 min
----------------------------------------------- 15 km

30 min
------------------- 0.5 km/min� � �

FIGURE 18
Slope
The slope of a line indicates how 
much y changes for every change 
in x. Calculating What is the 
slope of this line?

Car Travel
The graph shows the distance a car travels in a one-hour 
period. Use the graph to answer the questions below.

1. Reading Graphs What variable is plotted on the 
horizontal axis? What variable is plotted on the 
vertical axis?

2. Interpreting Data How far does the car travel in the 
first 10 minutes? In 40 minutes?

3. Predicting  Use the graph to predict how far the car 
would travel in 120 minutes. Assume the car continues 
to travel at the same speed.

4. Calculating Calculate the slope of the graph. What 
information does the slope provide about the speed 
of Car 2?

5. Drawing Conclusions Compare this graph to the one for 
Car 1 in Figure 18. What is the relationship between the 
steepness of the graph lines and the speed of the cars?
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Using Graphs to 
Identify Trends

 

Teach Key Concepts

 

Identify Trends and Make Predictions

 

Focus

 

Tell students that scientists often 
display data in graphs because scientists 
can identify trends in the data and make 
predictions.

 

Teach

 

Ask: 

 

What is a nonlinear graph? 

 

(A 
line graph in which the data points do not fall 
along a straight line) 

 

What kind of graph 
reveals trends in the data—linear graphs or 
nonlinear graphs? 

 

(Both reveal trends.)

 

Apply

 

Have students look at Graph A in 
Figure 19, and ask: 

 

What prediction can you 
make about how many baskets a player 
would make shooting the ball from 6 m? 

 

(The player would make fewer baskets than 
shooting closer to the hoop. A good prediction 
would be that the player wouldn’t make any 
baskets.)

 

learning modality: visual

Teaching Resources

 

•

 

Transparency P25

 

Use Visuals: Figure 19

 

Trends in Graphs

 

Focus

 

Tell students that scientists use 
graphs to help identify trends in data.

 

Teach

 

Direct students’ attention to Graph B 
in Figure 19, and ask: 

 

What data have been 
plotted in this graph? 

 

(The growth of the 
population of bacteria over time) 

 

What is 
the time period shown in the graph for 
bacterial growth? 

 

(120 minutes, or 2 hours)

 

 
Ask: 

 

If bacterial cells divide in two every 
20 minutes and there is 1 bacterial cell at 
the origin of the graph, then how many 
bacterial cells does the graph show 
at the end of each 20-minute period? 

 

(2 at 20 min, 4 at 40 min, 8 at 60 min, 16 at 
80 min, 32 at 100 min, 64 at 120 min—twice 
as many as at the end of the previous 20-min 
period) 

 

Why does the graph show a steep 
curve? 

 

(Every 20 minutes, the population 
doubles)

 

Apply

 

Ask: 

 

How many bacterial cells do 
you predict there would be after 140 
minutes? 

 

(Two times 64, or 128) 

 

Would the 
curve of the line become steeper or less 
steep? 

 

(Steeper)

 

learning modality: visual

L2

L2

Baskets and Distance
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A Linear Trend As the distance 
from the hoop increases, the 
number of baskets made 
decreases. The graph line 
descends to the right.

B Nonlinear Trend Bacteria
reproduce by dividing in two 
every 20 minutes. The number 
of bacterial cells increases sharply. 
The graph is a steep curve.

Using Graphs to Identify Trends
Your data won’t always give you a graph with a straight line. A
line graph in which the data points do not fall along a straight
line is called a nonlinear graph.

 Whether a graph is linear or nonlinear, the information it
contains is very useful. Line graphs are powerful tools in
science because they allow you to identify trends and make
predictions.

Linear Trends  When a graph is linear, you can easily see how
two variables are related. For instance, Graph A in Figure 19
shows that the farther one student stands from a basketball
hoop, the fewer baskets she can make.

You can also use the graph to make predictions. For example,
how many baskets can she make at a distance of 5 meters? If you
extend the graph line, you can see that your prediction would be
one basket. 

Nonlinear Trends  There are several kinds of nonlinear
graphs. In some nonlinear graphs, the data points may fall
along a curve. A curve may be shallow, or it may be steep, as in
Graph B. 

Other nonlinear graphs show different trends. A graph may
rise and then level off, as in Graph C. Or, a graph may show a
repeating pattern, as in Graph D. Because each of these graphs
reveals a trend in the data, they are useful in understanding
how the variables are related.

FIGURE 19

Trends in Graphs
Data may yield one of the trends 
shown in these graphs.
Reading Graphs Which graph 
shows no relationship between 
the two variables?
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Monitor Progress L2

 

Answers

 

Figure 19

 

Graph E: there is no pattern in 
the hours of TV watched by these children as 
their ages increase.

 

A line graph in which the
 data points do not fall along 

a straight line

Assess

 

Reviewing Key Concepts

 

1.

 

 

 

a. 

 

Trends and patterns  

 

b. 

 

Line graphs 
can show how one variable (the responding 
variable) can change in response to another 
variable (the manipulated variable).  

 

c. 

 

Yes, 
because the manipulated variable—height—
is continuous.

 

2.

 

 

 

a. 

 

A line of best fit emphasizes the overall 
trend shown by all the data taken as a whole. 

 

b. 

 

Calculating the slope tells you how much 

 

y

 

 changes for every change in 

 

x

 

.  

 

c. 

 

A graph 
line with a steeper slope indicates that the 
responding variable changes greatly for every 
change in the manipulated variable. A graph 
line with a shallower slope indicates that the 
responding variable does not change as 
much for every change in the manipulated 
variable.

 

3.

 

 

 

a. 

 

They allow scientists to identify trends 
and make predictions.  

 

b. 

 

The graph line 
shows a repeating, or cyclical, pattern in 
seasonal rainfall. From that pattern, 
scientists could predict the amount of 
rainfall in the future.

 

Reteach

 

Use the graphs in Figure 20 to review 
concepts related to graphs.

 

Performance Assessment

 

Skills Check

 

Have students plot a graph of 
temperature readings from the day before.

Teaching Resources

 

•

 

Section Summary: 

 

Graphs in Science

 

•

 

Review and Reinforcement: 

 

Graphs in 
Science

 

•

 

Enrich: 

 

Graphs in Science

L1

L2

Keep Students on Track By now, each 
student should have begun to construct a 
model. If students are constructing the 
models at home, ask such questions as these 
to get an idea of a student’s progress: What 
is the largest part or object in your model? 
How big is the object in reality and in your 
model? Are you experiencing any difficulties? 
Inquire whether students have had to change 
materials or modify the model in any way.

 

Which Line Is Best?        Demonstrate 
how to tape graph paper onto cardboard, 
mount pushpins at each data point, and 
arrange the string. Encourage students 
to carry out the activity at home. They 
can explain to family members that a 
line of best fit shows the general trend 
of the data rather than emphasizing 
inconsistencies or normal variations 
in the data.

Section 3 Assessment

Target Reading Skill Building Vocabulary  Use 
your definitions to help answer the questions below.

Reviewing Key Concepts
1. a. Reviewing What can graphs reveal that data 

tables cannot?
b. Describing What can a line graph tell you 

about the relationship between the variables 
in an experiment?

c. Interpreting Data Could you use a line graph 
to show data about how body mass (the 
responding variable) changes with height 
(the manipulated variable)? Explain.

2. a. Defining What is a line of best fit?
b. Explaining What does calculating the slope 

of a graph line tell you about the data?
c. Comparing and Contrasting How does a 

graph line with a steeper slope compare to 
one with a shallower slope?

3. a. Listing List two things that line graphs allow 
scientists to do.

b. Reading Graphs Describe how Graph D in 
Figure 19 allows scientists to do these two 
things.

3

Which Line Is Best? Show a family member 
how to “draw” a line of best fit by plotting the 
data points from Figure 17 onto a piece of 
graph paper. Tape the graph paper onto a 
thick piece of cardboard. Insert a pushpin into 
each data point. Then arrange a piece of string 
so that it best reflects the data. Once you have 
determined the line of best fit, tape the string 
to the graph. Explain why a line of best fit
need not go through each data point.

No Trend  In other nonlinear graphs, the data points may be
scattered about in no recognizable pattern, as in Graph E. Would
you be surprised to learn that even such graphs are useful? When
there are no identifiable trends in a graph, it most likely means
that there is no relationship between the two variables.

What is a nonlinear graph?
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C Nonlinear Trend On a bike 
ride, the distance you bike 
increases with time. If you stop 
to rest, the distance remains the 
same and the graph levels off.

D Nonlinear Trend In many 
places, rainfall varies with the 
seasons. The graph shows a 
repeating, or cyclical, pattern.

E No Trend The amount of tele-
vision children watch and their 
ages are not related. The data 
points are scattered, and the graph 
shows no recognizable pattern.
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Density Graphs

Prepare for Inquiry
Key Concept
The slope of a graph with volume 
measurements on the horizontal axis and 
mass measurements on the vertical axis 
provides information about the density 
of a liquid.

Skills Objectives
After this lab, students will be able to
• graph data related to the mass and volume 

of a liquid
• calculate the slope of the graph

Prep Time

 

10 minutes

 

Class Time

 

40 minutes

 

Advance Planning

 

For each group of students, pour a different 
volume of a liquid into each of three 
graduated cylinders. Virtually any liquid will 
work, though a liquid colored with food 
coloring may be easy to read. Avoid viscous 
liquids, such as honey. 

 

Safety

 

Make sure students wear goggles 
during the lab. Tell students where 

to dispose of the liquids. Warn students that 
food coloring will stain skin and clothing. 
Review the safety guidelines in Appendix A.

Teaching Resources

 

•

 

Lab Worksheet: 

 

Density Graphs

 

Guide Inquiry

 

Introduce the Procedure

 

Review with students how to determine 
volume by reading the bottom of a meniscus. 
Also review how to draw a line of best fit and 
how to calculate slope.

 

Expected Outcome

 

Students will conclude that the slope of the 
line represents the density of the liquid.

 

For: 

 

Data sharing

 

Visit: 

 

PHSchool.com

 

Web Code: 

 

cgd-6023

Students can go online to pool and analyze their 
data with students nationwide.

 

Analyze and Conclude

 

1.

 

The graph that results should be linear 
and go through (0, 0).

 

2.

 

Slopes will vary depending on the liquid.

 

3.

 

The slope represents the density of the 
liquid because density equals mass over 
volume and slope equals rise over run. In 
this graph, the rise represents the mass of the 
liquid and the run represents the volume.

 

4.

 

Students should mention that the density 
of a substance is the same for all samples.

 

Extend Inquiry

 

Design an Experiment

 

Students’ 
experiments should be similar to this Skills 
Lab. They will plan to find the mass of a 
marble, make a graph, and calculate the 
slope of a graph line, which represents the 
density of the marble. Then they will 
compare the densities of the marble and the 
liquid to determine which is denser.

PHSchool.com

 

L2

Wear safety goggles to protect 
your eyes from chemical splashes, 
glass breakage, and sharp objects. Wear an apron to protect

yourself and your clothes
from chemicals.

Wear heat-resistant 
gloves when handling 
hot objects.

Make sure electric
cords are untangled
and out of the way.

Keep your work area
clean and uncluttered.

Wear closed-toe
shoes when working 
in the laboratory.

Safety in the Lab
Just as when you go camping, you have to be prepared before
you begin any scientific investigation. Good preparation helps
you stay safe when doing science activities in the laboratory.

Thermometers, balances, and glassware—these are some of
the equipment you will use in science labs. Do you know how
to use these items? What should you do if something goes
wrong? Thinking about these questions ahead of time is an
important part of being prepared.

Preparing for the Lab  Preparing for a lab should begin the
day before you will perform the lab. It is important to read
through the procedure carefully and make sure you under-
stand all the directions. Also, review the general safety guide-
lines in Appendix A, including those related to the specific
equipment you will use. If anything is unclear, be prepared to
ask your teacher about it before you begin the lab.

For: Links on laboratory safety
Visit: www.SciLinks.org
Web Code: scn-1624

FIGURE 20

Safety in the Lab
Good preparation for an 
experiment helps you stay safe in 
the laboratory.  Observing List
three precautions each student is
taking while performing the labs.

Density Graphs
Problem
How can you determine the density of a liquid?

Skills Focus
graphing, calculating

Materials
• graduated cylinder   • balance
• graph paper   • 3 samples of a liquid

Procedure
1. Measure the mass of an empty graduated 

cylinder. Record the mass in a data table.

2. Pour one of the liquid samples into the grad-
uated cylinder. Measure and record the mass 
of the graduated cylinder plus the liquid.

3. Calculate the mass of the liquid alone by sub-
tracting the mass of the empty graduated 
cylinder from the mass in Step 2.

4. Determine the volume of the liquid by read-
ing the level at the bottom of the meniscus.

5. Repeat Steps 2–4 with the two other samples.

Analyze and Conclude
1. Graphing Use the data in your data table to 

create a graph. Graph volume on the hori-
zontal axis and mass on the vertical axis.

2. Interpreting Data Look at the points you 
plotted to identify a general trend in the 
data. Then draw a line of best fit that reflects 
the trend in the data.

Data Table

Sample

1
2
3

Mass of Empty
Graduated
Cylinder

Mass of Liquid 
and Graduated
Cylinder

Mass of
Liquid Alone

Volume of
Liquid

3. Calculating Select two points along the 
graph line and use them to calculate the 
slope of the line. Use this formula:

4. Drawing Conclusions Explain why the slope 
represents the density of the liquid.

5. Communicating In a paragraph, explain why 
mass and volume measurements for any 
sample of the liquid should fall along the 
graph line.

Design an Experiment
Propose a plan to determine which is more 
dense—a marble or the liquid you used in this 
lab. Obtain your teacher’s permission before 
carrying out your investigation.

Slope Rise
Run
-----------

Y2  � Y1
X2 � X1
-----------------------� �

PHSchool.com

For: Data sharing
Visit: PHSchool.com
Web Code: cgd-6023

 

http://www.phschool.com/webcodes10/index.cfm?fuseaction=home.gotoWebCode&wcprefix=cgd&wcsuffix=6023
http://www.phschool.com/webcodes10/index.cfm?fuseaction=home.gotoWebCode&wcprefix=cgd&wcsuffix=6023

