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States of Matter 1

Students explore States of Matter through twelve
hands-on activities and the Delta Science Reader. Help your
students begin to see—and classify—the objects in the
world around them, not as primary school children but as
young scientists. Students use hands-on experiences with
blocks, balloons, and beakers to identify the distinctive
properties of the three common states of matter. With a
variety of lab tools they observe, explore, and measure
solids, liquids, and gases, and investigate the processes 
by which one changes into another. As students conduct
melting, freezing, evaporation, and condensation
experiments, they learn the importance of controlling
variables and keeping records. To conclude the unit, the
class can celebrate by making ice cream for a “Matter
Matters” party.

The Delta Science Reader States of Matter introduces
students to matter and its physical properties. Students
learn about three states of matter: solid, liquid, and gas.
They read about changing from one state to another by
melting, freezing, evaporation, and condensation. Students
meet two scientists who work with matter in different
states—one at a crayon factory and another in Antarctica.
Finally, they discover how heating gases keeps a hot air
balloon afloat.

About States of Matter
DeltaScienceModules, THIRD EDITION
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Hands-on Activity Student Objectives

What Is a Solid?
page 13

What Is a Gas?
page 27

Hurry Up 
or Slow Down
page 41

Measuring 
Melting Points
page 57

From Gas to Liquid
page 73

Measuring 
Freezing Points
page 89

Assessment page 103

• measure the freezing points of three different substances
• conclude that not all substances freeze at the same temperature
• operationally define freezing point
• note that the freezing point and the melting point of a substance are the same

• See page 103.

1

2 delta science modules

3

5

7

9

11

Overview Chart for Hands-on Activities

2 What Is a Liquid?
page 19

• pour a measured amount of liquid from one container into another
• compare the liquid’s shape and volume in one container to its shape and volume in 

the other
• conclude that a liquid can change shape but not volume when moved from one container

to another

4 Melting Ice
page 35

• predict what will happen to a piece of ice over time
• record the elapsed time of melting
• identify heat as a variable that affects melting
• begin a class Changing States chart

6 Using a
Thermometer
page 51

• observe the reaction of the liquid in a thermometer stem to warm and cold water
• match the level of liquid in a thermometer stem to the numbers on a thermometer back
• read and record the temperature in degrees Celsius of warm and cold water

8 From Liquid to Gas
page 65

10 From Liquid to Solid
page 81

• change water and butyl stearate from liquids to solids
• infer that when liquids are cooled sufficiently they will change state from liquid to solid
• operationally define freezing

12 A Tasty State 
of Matter page 97

• use salt to freeze a mixture of milk, cream, and chocolate drink mix
• make ice cream
• describe the change of state involved in making ice cream

• observe the shapes of two solid objects
• measure the dimensions of the solid objects
• compare the sizes and shapes of the solid objects in different locations
• conclude that a solid does not change size or shape when moved from one place or

container to another

• demonstrate that air takes up space
• identify air as a gas
• change the shape of a balloon filled with air
• infer that a gas has no fixed shape

• suggest methods of speeding up and slowing down the melting of ice
• design and construct a setup to melt ice quickly
• design and construct an insulator to slow down the melting of ice
• describe the properties of a good insulating material

• determine the melting points of ice and butyl stearate
• infer that all ice melts at the same temperature and that all butyl stearate melts at the same

temperature
• operationally define melting point
• infer that different substances have different melting points and that the melting point of a

substance is a characteristic property of that substance

• observe that evaporation occurs when heat is added to water over a long period of time
• observe rapid evaporation of water as it boils
• operationally define boiling point
• add evaporation to the Changing States chart

• observe water droplets collecting on the outside of cold tumblers
• infer that water changes from a gas to a liquid when it is cooled
• conclude that a substance does not change into a different substance when it changes states
• add condensation to the Changing States chart
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Process Skills Delta Science
Reader 

predict, property, shape, size, solid

Vocabulary

observe; measure; compare; infer;
predict; collect, record, display, or
interpret data

pages 4, 8, 9

States of Matter 3

States of Matter

observe, define based on
observations 

cubic centimeter (cm3, or cc), liquid, volume pages 5, 9, 10measure, compare, infer

predict; collect, record, display, or
interpret data

pages 8, 9melting, variable 

observe; use numbers; measure;
collect, record, display, or interpret
data

pages 8, 9

boiling point, evaporation, water vapor page 9

freezing page 8predict, measure, infer, define based
on observations

measure, infer, define based on
observations

observe, measure, communicate page 8

page 8freezing point

observe, infer page 10condensation

define based on observations; 
infer; collect, record, display, or
interpret data

page 9butyl stearate, melting point

insulation, insulator pages 7, 8, 9hypothesize, use variables,
experiment, communicate

pages 6, 9, 10define based on observations, infer gas, states of matter

degree Celsius, temperature, thermometer

See the following page for the Delta
Science Reader Overview Chart.
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Overview Chart for Delta Science Reader
States of Matter

4 delta science modules

Selections
Related 
ActivityVocabulary

atoms, balance, mass, matter, 
physical properties, states of matter

Think About...

People in Science

Did You Know?

What Is Matter?
pages 2–3

Activities 1, 2, 3

gas, liquid, solid, volumeWhat Are Solids, Liquids, and Gases?
pages 4–6

Activities 1, 2, 3

condensation, evaporate, mixture,
physical changes, solution, temperature,
water vapor

What Are Physical Changes?
pages 7–11

Activities 4, 5, 6,
7, 8, 9, 10, 11

chemical changeWhat Are Chemical Changes?
page 12

Activity 3

• Crayon Maker
page 13

• Coastal Geologist
page 14

• How a Hot Air Balloon Works
page 15

See pages 111–120 for teaching suggestions
for the Delta Science Reader.
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Additional science background information
appears at the beginning of each activity and
in the Delta Science Reader section.

Matter is anything that has mass and volume.
We can measure the amount of material in
it—its mass—and we can measure the
amount of space it takes up—its size, or
volume. Most matter on Earth exists in one 
of three states: solid, liquid, or gas. A fourth
state—plasma—exists at extremely high
temperatures, such as in stars, but this Delta
Science Module will deal with only the three 
familiar ones.

Water, for example, is one substance familiar
to us in all its three states—as ice, liquid
water, and water vapor. In all substances, the
smallest particle that retains the properties of
that substance is the molecule. Although they
are strongly attracted to one another,
molecules in all substances, even solid ice,
are in constant motion because of their
thermal (heat) energy. Added heat, however,
can cause a substance to undergo a change
of state. As heat is applied to ice, for
example, it begins to change state—first to
liquid water and then, as more heat is added,
to a gas. As heat is removed from water
vapor, the process reverses. The changes of
state have no effect on the chemical
properties of water itself.

We identify the state of matter of a substance
by its distinctive properties of shape and
volume. A solid has a definite shape and a
definite volume, which do not readily change.
Solids can be divided into two broad classes:
crystals, whose molecules are arranged into
regular symmetrical patterns; and amorphous
solids, whose molecules are arranged
randomly. Quartz, salt, and metals such as
aluminum and gold are examples of

crystalline solids; glass, cold butter, and
some plastics are considered to be
amorphous solids.

A liquid has a definite volume, but its shape
changes readily. Its molecules are more
loosely bound together than those of a solid.
The shape of a liquid takes on the shape of its
container. Water, vinegar, oil, and alcohol are
examples of substances that are liquids at
room temperature.

A gas has neither a definite shape nor a
definite volume. Distances between its
molecules are relatively vast, and their
mutual attraction is virtually nil. Its volume
will expand to fill a large container or
compress to fit a small container. Its shape as
well as its volume is determined by the shape
and volume of its container. Helium, oxygen,
and hydrogen are examples of substances
that are gases at room temperature.

The process of changing from a solid to a
liquid is called melting. The melting point of
a substance is a characteristic property of
that substance; it is the temperature at which
it gains enough heat to change from a solid
state to a liquid state. The process of
changing from a liquid to a solid is called
freezing. The freezing point of a substance,
also a characteristic property of that
substance, is the temperature at which it
loses enough heat to change from a liquid to
a solid. The freezing point and the melting
point of a particular substance are the same.
The difference lies in the process—whether
heat is being removed or added to the
substance.

States of Matter 5

SCIENCE BACKGROUND
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During evaporation, molecules escape from
the surface of a liquid and form a gas. The
rate of evaporation increases with
temperature. The temperature at which liquid
boils is called its boiling point, a
characteristic property. When liquid boils, gas
not only escapes from the surface, but also
forms throughout the liquid as bubbles.

When a gas is cooled sufficiently, it will
condense, or change to its liquid state. This
process occurs when even a small amount of
heat is taken away, but it can occur rapidly
with a sudden drop in temperature, such as
when water vapor in the air condenses on the
outside of a glass of ice water.

The sun’s heat drives the changes of state we
know as the weather—ice melts, water
evaporates, vapor condenses into clouds, rain
falls, snow and ice form, and the cycle of
change begins all over again.

6 delta science modules
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Teacher Note for DSM States of Matter, Activity 1  
 
Measuring Length in Standard English Units  
 
Students  

 measure length in standard English units (inches, feet, and yards) using the 
proper tools 

 
In DSM States of Matter, Activity 1 (Teacher’s Guide pages 13–18), students measure 
the three dimensions of wood blocks and foam blocks as part of their investigation of 
the properties of solids. They use a metric ruler to measure in centimeters (cm).   
 
During or following the activity, explain that two systems of measurement are used in 
the United States today. In Activity 1 and throughout DSM States of Matter, they use the 
metric system, just as scientists here and around the world do. However, in everyday 
life, people often use the standard English system. In this system, length is measured 
in standard units of inches, feet, and yards. Ask, What tools are used to measure 
length in inches, feet, and yards? 
rulers, yardsticks, tape measures 
  
Because the standard English system is so widely used in non-science settings in the 
United States, give students experience in measuring in inches, feet, and yards.  
Begin by having teams use rulers to measure the wood and foam blocks from the kit in 
inches. Remind teams to have more than one team member take each measurement. 
Have teams report their measurements to the class, and compare them to be sure all 
teams’ measurements are similar. (wood: 1-3/4" x 1-3/4" x 3"; foam: 2" x 2" x 3")  
  
Then assign the Science and Math Extension, Teacher’s Guide page 18: 
 

Encourage each team to measure the length, height, and width of various 
square and rectangular objects in the classroom. Tell students to record 
the name and dimensions of each object. 

  
You may identify objects for students to measure, or you may let students do the 
selecting. In either case, encourage students to measure objects of different sizes (such 
as a book, a fish tank, and a bookcase) to gain practice using inches, feet, and yards.   
 
Have students work with their teams of four from DSM States of Matter, Activity 1. 
Distribute a ruler and a yardstick or tape measure to each team. Give a copy of the 
Student Sheet Measuring Length in Standard English Units to each student for 
recording the dimensions. Remind students that measurements have two parts—a 
number and a unit. Write the units (and, if appropriate, their abbreviations) on the board 
for students to refer to: inches (in), feet (ft), yards (yd).   
 
Student Sheet Sample Answers: 1. Objects and dimensions will vary. Measurements should include 
numbers and units. 2. Tools will be rulers, yardsticks, and/or tape measures.   
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Name ____________________________________________ Date ________________ 
 

Measuring Length in Standard English Units            
           
1. Choose three objects to measure. List the objects in the chart.  

Choose a measuring tool. Measure each side of the object.  
Record the measurements in the chart.  
A measurement has two parts. It has a number. It has the unit. 
 

Object Side 1 Side 2 Side 3 
    

    

    

 
 

 
2. What tools did you use to measure? 
 

_________________________________________________________ 
 

_________________________________________________________ 
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Teacher Note for DSM States of Matter, Activity 2 
 
Measuring Volume and Mass in Standard English Units  
 
Students  

 measure the volume of liquids and the mass of solids in standard English units 
using the proper tools  

 
In DSM States of Matter, Activity 2 (Teacher’s Guide pages 19–25), students measure 
the volume of water samples as part of their investigation of the properties of liquids. 
They use a calibrated cup and a graduated tumbler to measure in cubic centimeters 
(cc). (Note that a cubic centimeter and a milliliter are equivalent. Both are metric 
measures.)   
 
Recall with students that in the previous activity they learned about the two systems of 
measurement used in the United States, the metric system and the standard English 
system. (See the Teacher Note for DSM States of Matter, Activity 1, on the preceding 
Planning Guide pages.) Explain that, like length, the volume of liquids can be measured 
in both systems. In the standard English system, volume of liquids is measured in cups, 
pints, quarts, and gallons. Ask, What tools are used to measure volume in cups, 
pints, quarts, and gallons? 
measuring cups; quart pitchers; measuring spoons for measuring small volumes 
  
Students may be familiar with these everyday units of measure. Brainstorm some 
liquids typically measured in cups, pints, quarts, or gallons. (milk and juice; gasoline for 
cars; water for an aquarium; medicines might be measured in teaspoons)   
 
Give students experience in measuring the volume of liquids using the standard English 
system. Set up a learning center in the classroom with a pitcher of water, measuring 
tools using standard English units, such as measuring cups and spoons and 1-quart 
pitchers, and an assortment of clear containers of different sizes and shapes. Let 
students investigate on their own to measure in cups and observe that a liquid changes 
shape but retains its volume in different containers. Distribute a copy of the Student 
Sheet Measuring Volume in Standard English Units to each student, and have 
students work on their own or with a science partner to measure and record answers. 
 
Extend the measuring practice to include mass and weight. (For this level, either term is 
appropriate for referring to how heavy or light something is.) Explain that in the metric 
system mass is measured in grams using a balance and mass pieces. In the standard 
English system weight is measured in ounces and pounds using a scale. Set up a weigh 
station with balances and mass pieces, small platform scales, and an array of small 
objects for students to weigh. Allow time for students to explore and practice using the 
tools to measure in both systems.   
 
Student Sheet Sample Answers: 1. Shapes of containers will vary depending on what is available at the 
center. Water level will likely be different in each container. 2. no; 3. no; 4. yes (1 cup); 5. Liquids change 
shape to fit the shape of their containers. Liquids do not change volume in different containers. Liquids 
can be poured.  
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Name ____________________________________________ Date ________________ 
 

Measuring Volume in Standard English Units 
                      
1. Use a measuring cup. Pour 1 cup of water into three clear containers.   
 Draw the containers. Show their shapes. Mark the water levels. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
2. Is the water level the same in all three containers?                  Yes      No 

3. Is the shape of the water the same in all three containers?      Yes      No 

4. Is the volume of water the same in all three containers?          Yes      No 

5. Conclusion: What do you conclude about liquids?  

_________________________________________________________

_________________________________________________________ 

_________________________________________________________ 
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Teacher Note Before DSM States of Matter, Activity 4  
 
Measuring Time Using Digital and Analog Clocks  
 
Students  

 measure time using both digital and analog clocks 
 
In DSM States of Matter, Activity 4 (Teacher’s Guide pages 35–40), students observe 
the change of state from solid ice to liquid water and measure and record the elapsed 
time of melting. Ensure that students get experience telling time with both digital and 
analog clocks. (Once students are able to determine the start and end times using 
either type of clock, the procedure for calculating elapsed time is the same.)  
 
If your classroom clock is an analog clock, bring a digital clock to class for this lesson, 
and vice versa. Display the two different types of clocks and ask students what 
differences they observe. Explain that we can learn what time it is from either kind of 
clock, but the clocks display the time in different ways. Invite students to describe clocks 
they have at home or that they have seen and used to tell time.  
  
Obtain or make a clock face with adjustable arms that students can manipulate. On the 
chalkboard, write 10:00. Ask, Which kind of clock shows time using numbers, like 
this? Elicit that a digital clock shows time the same way it is written, with numbers and 
a colon between the hour and the minutes. Then ask a volunteer to adjust the arms on 
the clock face to show 10:00. Repeat with different times. Depending on your students, 
you may choose to limit the times to whole hours, half hours, or quarter hours. 
  
Give a copy of the Student Sheet Measuring Time, Parts 1 and 2, to each student. 
Have students work on their own to read the clocks (Part 1) and record elapsed times 
(Part 2). Then go over their answers as a class. Use the student sheets to determine if 
individuals need additional practice using clocks and measuring time.  
 
DSM States of Matter, Activity 5, provides additional opportunities for students to 
measure time using digital and analog clocks.  
 
Student Sheet Sample Answers: Part 1: 1. A. 1:00, or 1 o’clock; B. 9:00, or 9 o’clock; C. 10:30, or ten 
thirty; D. 8:30, or eight thirty; E. 5:15, or five fifteen, or quarter past five: F. 2:45, or two forty-five, or 
quarter of three; 2. A. Clock should show 11:00; B. Clock should show 2:30; Part 2: 3. A. 1 hour and 30 
minutes, or 1 and a half hours (1:30); B. 15 minutes (0:15); C. 1 hour (1:00); D. 2 hours and 15 minutes 
(2:15)  
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Name ____________________________________________ Date ________________ 
                     
Measuring Time                                                    Part 1  
   
 
1.  Look at each clock. Write the time on the line. 

  
 
 
 
 
 

 
A. ______________ 
 

 D. _______________ 
 

 B. _______________   E. _______________ 
 

C. _______________ 
 

F. _______________ 
 

 
2.  Look at each time. Draw arms on the clock to show the time.  

A.     11:00     B.      2:30       
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Name ____________________________________________ Date ________________ 
                     
Measuring Time                                                  Part 2  
 
3.  Look at the start and end times. Fill in the chart with the elapsed time. 
 

Start Time End Time Elapsed Time 

 
 

 
 

A.  

 
 

 
 

B. 

 
 

8:45 
 
 

 

 
 

9:45 
 

C. 

 
 

12:00 

 
 

2:15 

D. 
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Teacher Note After DSM States of Matter, Activity 4  
 
Phase Changes and Energy  
 
Students  

 relate changes in phases of matter to the addition or removal of energy  
 
In DSM States of Matter, Activity 4 (Teacher’s Guide pages 35–40), students begin their 
investigations of water and its changes in state—from solid to liquid to gas, and then 
back from gas to liquid to solid. The investigations will continue through Activity 10.    
Point out that states of matter are sometimes called phases of matter. Changes in state 
are sometimes called changes in phase. Write both terms on the board, and tell 
students they are synonyms, or words that have the same meaning. Students may use 
either term—state or phase—when referring to this property of matter.  
 
In the final step of Activity 4 (Step 6, Teacher’s Guide page 39), the students add 
information about melting to the Changing States chart that is posted in the classroom.   
As students continue investigating phase changes, they will add more information to the 
chart. (For a preview, see Teacher’s Guide pages 71, 77, and 87.)  
 
Students discover and record on the chart that solid (ice) changes to liquid (water) when 
heat is added. Explain to students that heat is a kind of energy. Ask, What is energy? 
Elicit or explain that energy is the ability to make things change. Say, In our 
investigation, heat energy made something change. What changed?  
Heat energy made a solid change to a liquid.   
 
Confirm that adding heat energy causes a change of state, or phase. In Activity 8, 
students will discover that adding even more heat energy causes another phase 
change, from liquid to gas. In Activities 9 and 10, they will find out that removing heat 
energy (or cooling) also causes phase changes: from gas to liquid and from liquid to 
solid.  
 
As you continue exploring phase changes and building the Changing States chart, each 
time reinforce that adding or removing heat energy causes changes in phases of matter.     
  
Give a copy of the Student Sheet Phase Changes and Energy to each student. Have 
students work independently to answer the questions, and then discuss their answers 
as a class.   
 
Student Sheet Sample Answers: 1. (no student response); 2. solid, liquid, gas; phase; 3. heat; 4. It 
melts; it changes from a solid to a liquid. 5. I predict it might change state again. It might change to a gas. 

2.P.16



Name ____________________________________________ Date ________________ 
 

Phase Changes and Energy                       
 
1. In class, you made a Changing States diagram.  

 
Keep this diagram in your science notebook. Add information as you 
learn more about how water changes. 
 

2. What words on the diagram describe the three states of matter?  
 
__________________   __________________   __________________ 
 
What is another word for “state”? _______________________________ 
 

3. What kind of energy makes matter change state? __________________ 
 
4. What happens when energy is added to solid ice? _________________ 

 
_________________________________________________________ 

 
5. Predict: What will happen when you add energy to liquid water? 
 

_________________________________________________________ 
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Teacher Note for DSM States of Matter, Activity 8 
 
Investigating Factors that Affect Evaporation  
 
Students  

 design and conduct an investigation to determine basic factors that affect 
evaporation of water 

 
In DSM States of Matter, Activity 8 (Teacher’s Guide pages 65–72), students investigate 
the change of state, or phase, of water from a liquid to a gas. Review evaporate—to 
change from a liquid to a gas. Then remind students that they observed two containers 
of water, one in light and one not in light, for five days.  Ask, From which cup did more 
water evaporate? (Let students refer to Activity Sheet 8.) 
from the cup in the light 
 
Why did more water evaporate from the cup in the light? Elicit that heat energy from 
the light was added to the water. Adding heat energy can cause changes in states of 
matter from solid to liquid and from liquid to gas.    
 
Confirm that putting water in sunlight or under a lamp, both of which are sources of 
heat, can speed up evaporation. Then ask, What else did we do in this activity that 
affected evaporation? 
added heat very quickly with a hotplate; boiled the water  
 
Confirm that boiling water affects evaporation. Challenge students to try to think of other  
factors, besides heat, that might affect evaporation. Depending on your students, guide 
them to understand some of the other basic factors that affect evaporation: 
• Surface area: The larger the surface area, the faster the evaporation. A cup of water 

in a wide, shallow pan evaporates faster than a cup of water in a narrow, deep beaker.   
• Air movement: Water evaporates more quickly on a windy day than on a calm day. 

Water in a pan with a fan blowing across it would evaporate faster than with no fan.  
• Humidity: Water evaporates more quickly when the air is dry. 
 
Adapt the Activity 8 Reinforcement (Teacher’s Guide page 71) in order to find out about 
factors other than temperature that affect evaporation. One option is to work together to 
plan an investigation of how the surface area of water affects evaporation. Give a copy 
of the Student Sheet Investigating Evaporation, Parts 1 and 2, to each student. 
Complete the planning steps as a class. Then conduct a classroom demonstration of 
the designed investigation so that students can record data and draw conclusions.    
  
Student Sheet Sample Answers: 1. I want to find out how the size of the surface area of water affects 
evaporation. 2. I predict that the larger the surface area, the faster water will evaporate. I think this 
because more of the water is touching air, and when water evaporates, it goes into the air. 3. Drawing: 
wide, shallow pan and deep, narrow jar, containing water. I will put 1 cup of water in 2 containers, leave 
them in the same place, and measure the water after 3 days. 4. water, wide and narrow container, 
measuring cup. 5. Table: 2 columns for the containers, 2 rows for beginning and end amounts of water. 6. 
Evidence should show that after three days, more water has evaporated from the wide, shallow container. 
I conclude that the larger the surface area, the faster water evaporates.   
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Name ____________________________________________ Date ________________ 
 

Investigating Evaporation               Part 1      
             
1. Ask a question. What do you want to find out? 
 

I want to find out ____________________________________________ 
 
_________________________________________________________ 
 
_________________________________________________________ 

   
2. Make a prediction. What do you think will happen?  
 

I predict that _______________________________________________ 
 
_________________________________________________________ 
 
I think this because _________________________________________ 
 
_________________________________________________________ 
 

3. Make a plan. What will you do?   
Use words and pictures to show your setup.
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Name ____________________________________________ Date ________________ 
 

Investigating Evaporation               Part 2     
 

4. Tools and materials. What do you need?   
 
_________________________________________________________ 

 
_________________________________________________________ 
 
_________________________________________________________ 

 
5. Record results. How will you show what happens?  

Make a table or chart to keep track of changes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. Draw a conclusion. What did you learn?  
 Look at the evidence from your investigation.  
  
 I conclude that _____________________________________________ 
 

_________________________________________________________ 
 
_________________________________________________________  
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Teacher Note for DSM States of Matter, Activity 9 
 
Observations and Interpretations  
 
Students  

 differentiate among simple observations and personal interpretations 
 
In DSM States of Matter, Activity 9 (Teacher’s Guide pages 73–79), students investigate 
the change of state, or phase, of water from a gas to a liquid. Use the activity to help 
students differentiate between observations and interpretations.  
 
After completing the activity, have students think again about the tumbler setup. What 
did you observe about the tumblers with cold red water and red ice cubes?  
We observed that clear water droplets formed on the outside of the tumbler. 
 
If needed, review that to observe is to notice something about an object using your 
senses—seeing, touching, hearing, tasting, or smelling. In this case, students could see 
that the drops were clear, and they could touch the drops and feel that they were water. 
How did you explain where the water drops came from?   
Water vapor in the air changed back to liquid water when it touched the cold tumbler.  
 
Make a T-chart on the board with the headings Observe and Explain to help students 
understand the difference. Point out that students observed water droplets. They 
explained, or interpreted, the presence of the water droplets as the result of 
condensation.   
 
When we explain or interpret what we observe, we make an educated guess about why 
or how something happened based on what we already know. Guide students through 
the prior knowledge and thinking that led them to explain the droplets as condensation: 
We knew the water didn’t leak from inside the cup because that water was red. We 
knew that there is water in the air. We knew that adding heat to water makes it change 
to a gas, water vapor. We thought that maybe the cold tumbler did the opposite: it took 
heat away from, or cooled, the water vapor in the air and made it change back to a 
liquid. The change from a gas to a liquid is called condensation. 
 
Pose a few other simple observations, and invite students to suggest explanations or 
interpretations. For example, you observe puddles on the ground when you wake up in 
the morning. Your interpretation or explanation? It rained overnight.  
 
Give a copy of the Student Sheet Observe and Explain to each student. When 
students have finished filling in the chart, review their explanations as a class. Point out 
that different people can have different explanations or interpretations for the same 
observation.  
  
Student Sheet Sample Answers: 1. A raccoon came to the pond to drink. 2. Something on the stove or 
in the toaster is burning. 3. It is going to rain soon; a thunderstorm is coming. 4. The plant needs water. 
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Name ____________________________________________ Date ________________ 
 

Observe and Explain                       
 
Fill in the chart. Write an explanation for each observation.  
 

Observation Explanation 

 
1. You see tracks in the mud 

beside a pond. 
 

 

 
2. You smell smoke coming from 

the kitchen. 
 
 

 

 
3.  You hear thunder. 

 

 
4. You notice that a house plant is 

wilted.  
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Lesson 24 
Magnetism 
 
Objectives 
Students 

 understand that natural and artificial magnets have certain characteristics and 
attract certain types of metals 

 compare natural magnets and artificial magnets 
 
Schedule 
 About 45 minutes 
   
Materials 
 For each student 
 1 Student Sheet Magnetism 
 
 For the class 

Seeds of Science/Roots of Reading What My Sister Taught Me About Magnets 
assorted refrigerator magnets* 

 
*provided by the teacher  

   
Preparation 
1. Make a copy of the Student Sheet Magnetism for each student. 
2. Preview What My Sister Taught Me About Magnets yourself to determine the 

amount of guidance you will need to give for each section. (Students will read the 
book over the next four lessons.) Depending on your schedule and the needs of your 
class, you may wish to consider a read-aloud option. Read the book aloud with the 
whole class. Encourage students to ask questions and make comments. Pause as 
necessary to clarify content and vocabulary and assess understanding.  

3. Collect several refrigerator magnets—at least one magnet for each team of two 
students.  

 
Background for the Teacher 
The most popular legend about the discovery of magnets is the story of a shepherd 
named Magnus, who lived long ago in Magnesia, a region in what is now Turkey. 
According to the folktale, Magnus was herding his sheep one day when suddenly the 
nails in his shoes and the metal tip of his shepherd’s staff became stuck to the large, 
black rock on which he was standing. The rock with the mysterious attraction contained 
magnetite, a type of rock with a high iron content. When magnetite becomes 
permanently magnetized, it is known as lodestone. Magnetite, and magnets, get their 
names from Magnesia, the place where naturally magnetic rocks supposedly were 
discovered. 
 
You can find additional science background information in the What My Sister Taught 
Me About Magnets Strategy Guide, on the Planning Guide pages that follow. 
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1. Show students the refrigerator magnets you have collected. Ask questions such 
as, What are these objects? What are they used for? How do you think they 
work? Invite students to share their ideas about magnets from personal 
experience and previous hands-on science investigations.  

Guiding the Activity 

 
Distribute the magnets so that each pair of students has at least one magnet. 
Allow two or three minutes of free exploration with the magnets and their 
interactions with objects, surfaces, and other magnets.  

 
2. Begin a class KWL chart. Record facts students know about magnets in the K 

column. Encourage them to include observations from their free exploration time. 
For example, Magnets come in different shapes and sizes. Magnets stick to 
some things and not to others. Magnets stick to each other. Magnets can pick up 
paper clips. Magnets are made of metal. Have students create their own charts in 
their science notebooks. Then tell students that in their next few science lessons 
they will be reading about and investigating magnets.     

 
3. Distribute copies of the Seeds of Science/Roots of Reading student book What 

My Sister Taught Me About Magnets to the class. Preview the book together. 
First, look at the title, front cover, and table of contents (page 3), and ask 
students what they think they will read about. Next, look through the book page 
by page. Read the headings and the words in bold type. Choose one of these 
vocabulary words and have students look up its meaning in the glossary (pages 
23–24). Look at the pictures and captions. Invite volunteers to identify any other 
special features they notice.  

 
After previewing the book, revisit the class KWL chart. Ask what questions 
students have about magnets that they would like this book to answer. Record 
their questions in the W column, and have students add to their own KWL charts 
in their science notebooks. Now they are ready to read. 

 
4. Read and discuss pages 4–8 in the student book—“My Sister” and “Speech 1: 

Magnetic Force”—in this lesson. (See Preparation, step 2, for read-aloud option.)   
 

After reading “My Sister” (pages 4–5), point out that the two sisters have different 
opinions about magnets. Ask, Do you think all magnets are the same, or do 
you think all magnets are not the same? Why do you think so? Invite a few 
volunteers to share their ideas and reasoning. 

 
5. Read “Speech 1: Magnetic Force.” Discuss whether students’ opinions about 

whether all magnets are alike or not have changed. Elicit that all magnets are not 
alike. Ask, What are some ways that magnets can be different? 
They can have different shapes. They can have different sizes. Some magnets 
have a stronger magnetic force than others. 
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Look at the pictures on these pages. Ask students to describe the different 
shapes of the magnets shown, including ring magnets, bar magnets, horseshoe 
magnets, and cylinder or barrel-shaped magnets.   
 
Ask, Did you learn anything surprising about magnets from the reading? 
Some students may not have known that a magnet can pull an object without 
touching it. 
 

6. Point out one other way in which magnets can be different: Some magnets are 
found in nature, or natural. Other magnets are made by people. Do you think the 
magnets the sister is using are natural or made by people? Why? 
made by people, because they have shapes that would not be found in nature 
and they are partly painted  
 
Explain that a special kind of rock called lodestone is a natural magnet. 
Lodestone is found in many parts of the world, including the United States. Like 
magnets made by people, lodestone pulls some kinds of materials toward it. Do 
you think a paper clip would stick to lodestone? Why? 
yes, because lodestone is a magnet and paper clips stick to magnets 
 
You may wish to share the folktale about how natural magnets were discovered. 
See Background for the Teacher on 2.P.23. 

  
7. Give a copy of the Student Sheet Magnetism to each student. Have students 

work independently to answer the questions.   
 

Student Sheet Sample Answers: 1. A magnet is an object that can pull other objects toward it with a 
magnetic force. 2. Pictures will vary but may show a magnet with a paper clip sticking to it. 3. different 
sizes; different shapes; some are stronger than others; 4. lodestone; 5. Alike: It pulls some things 
toward it. Different: Magnets made by people have certain shapes and colors. Magnetic rocks are 
found in the ground in many parts of the world.   
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Name ____________________________________________ Date ________________ 
 

Magnetism                    
      
1. What is a magnet? 
  

_________________________________________________________ 
 
_________________________________________________________   

 
2. Draw a picture showing how a magnet can work. 
 
  
 
 
 
 
 
3. All magnets are not alike. Tell how magnets can be different.    
 

_________________________________________________________ 
 
_________________________________________________________ 

    
4. A rock that is a natural magnet is called 

__________________________ 
 
5. How is this rock like magnets made by people? ___________________ 
 

_________________________________________________________ 
 
How is it different? __________________________________________ 

 
_________________________________________________________ 

 
_________________________________________________________  
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Lesson 25 
Magnetic Poles 
 
Objectives 
Students 

 identify the north and south magnetic poles of magnets 
 use magnetic compasses to determine the directions of north and south poles 
 conduct an investigation to determine how the different poles of magnets react 

to the poles of other magnets 
 
Schedule 
 About 45 minutes 
   
Materials 
 For each student 
 1 Student Sheet Magnetic Poles, Parts 1 and 2 
 
 For each team of four 

1 compass* 
2 magnets* 
  

 For the class 
 Seeds of Science/Roots of Reading What My Sister Taught Me About 
 Magnets   

  
*provided by the teacher  

   
Preparation 
1. Make a copy of the Student Sheet Magnetic Poles, Parts 1 and 2, for each student. 
2. Each team of four will need two magnets of the same type and size, such as two 4-

inch bar magnets. Magnets should have the north and south magnetic poles clearly 
labeled. If possible, have several different types of magnets available for this activity: 
horseshoe, ring, bar, and so on. Each team will also need one magnetic compass. 

  
Guiding the Activity 

1. Refer to the Seeds of Science/Roots of Reading student book What My Sister 
Taught Me About Magnets. Briefly review the previous lesson’s reading, about 
magnetic force. Guide students to recall and summarize the following key ideas: 
• Magnetic force is the pull of a magnet on some kinds of metal. 
• A magnet can pull an object toward it without even touching the object.  
• All magnets are not alike. 
• Magnets can be natural magnets (lodestones) or magnets made by people.   
 
If you have not already done so, update the class KWL chart by recording new 
information students have learned about magnets in the L column. Have students 
also update their personal KWL charts in their science notebooks.   
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2. Read and discuss pages 9–13 in the student book—“Speech 2: Magnetic 
Poles”—in this lesson. Let volunteers look up each bold-face vocabulary word in 
the glossary as it is encountered in the text.  

 
Reinforce the text by letting volunteers conduct classroom demonstrations of the 
interactions shown in the illustrations. For example, hold up two bar magnets and 
ask the class to identify the north and south poles. (They should be labeled and 
may also be different colors.) Let one student try to push the north poles (or the 
south poles) of the two magnets together and to describe what happens. 

 The magnets push apart.  
 
 What do we call this? 
 repelling 
 

Ask another student to push the north pole of one magnet toward the south pole 
of the other and to describe what happens. 
The magnets pull together and stick. 

 
What do we call this? 
attracting 
 
Who can tell me the main ideas about how magnetic poles interact, or 
affect each other? 
Poles that are different attract each other. Poles that are alike repel each other. 

 
3. Hold up a compass, and ask students what it is and what it is used for. Ask, 

What does a compass have to do with magnets? As needed, explain that a 
compass needle is a small magnet. A compass works because Earth is a huge 
magnet—and like all magnets, Earth has a north and a south magnetic pole. The 
N tip of the compass needle points toward Earth’s north magnetic pole.   
  

4. Have the class work in teams of four. Give each team two identical magnets and 
one magnetic compass. Give a copy of the Student Sheet Magnetic Poles, 
Parts 1 and 2, to each student. Go over the instructions as a class. Then have 
students work with their teams to investigate magnetic poles and answer the 
questions.  

 
Student Sheet Sample Answers: 1. For a bar magnet, the N and S poles will be at opposite ends. 2. 
attract: to pull on something, drawing should show two labeled magnets with their opposite poles 
touching and with arrows pointing toward each other; repel: to push on something or to push apart, 
drawing should show two labeled magnets with the same poles not touching and with arrows pointing 
away from each other; 3. North wall will vary depending on room orientation, but all teams should 
name the same wall; it is the wall that the N or colored tip of the compass needle points toward. The 
south wall is the opposite wall because south is the opposite direction from north. 4. because the 
compass needle is a tiny magnet and Earth is a giant magnet; 5. The magnet makes the needle 
move.     
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Name ____________________________________________ Date ________________ 

 
Magnetic Poles              Part 1 
           
1. Draw your magnet. Label the north and south poles. Use N and S. 
  
 
 
 
 
 
 
 
 
 
2. Experiment with your two magnets. Push the poles that are different 

together. Push the poles that are alike together. Then use words and 
pictures to describe how magnets act.   

 

Action Describe It Draw It 
 

attract 
  

 
repel 
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Name ____________________________________________ Date ________________ 

 
Magnetic Poles              Part 2 
 
3. Use the compass to find the north and south directions.   

Which classroom wall is north? How do you know? 
 
_________________________________________________________ 
 
_________________________________________________________ 
 
Which classroom wall is south? How do you know?   
 
_________________________________________________________ 
 
_________________________________________________________ 

 
4. Why does a compass needle point north?  
 

_________________________________________________________ 
 
_________________________________________________________ 
 
_________________________________________________________ 

 
5. Try to make the compass needle move with one of your magnets. What 

happens?  
 

_________________________________________________________ 
 
_________________________________________________________ 
 
_________________________________________________________ 
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Lesson 26 
What Do Magnets Attract? 
 
Objectives 
Students 

 predict which materials will be attracted to magnets, test the predictions, and 
create a chart that shows the results 

 classify materials as to whether they are attracted to magnets or not 
 
Schedule 
 About 45 minutes 
   
Materials 
 For each student 
 1 Student Sheet What Do Magnets Attract? 
 
 For each team of two 

1 magnet* 
1 tray*  

  
 For the class 
  Seeds of Science/Roots of Reading What My Sister Taught Me About   
  Magnets 

assorted small classroom and household objects, such as pencils, paper clips, 
erasers, index cards, string, tape, rubber bands, craft sticks, brass fasteners, 
coins, nails, plastic disks, aluminum foil, toothpicks, and so on*  

  
*provided by the teacher  

   
Preparation 
1. Make a copy of the Student Sheet What Do Magnets Attract? for each student. 
2. Collect an assortment of small classroom and household objects, such as the ones 

listed in Materials above, and display them on a large table. Teams will select 
several objects to test for magnetic attraction. Assortment should include magnetic 
and nonmagnetic objects.  

 
Guiding the Activity 

1. Refer to the Seeds of Science/Roots of Reading student book What My Sister 
Taught Me About Magnets. Briefly review the previous lesson’s reading, about 
magnetic poles. Guide students to recall and summarize the following key ideas: 
• Magnetic poles are the parts of a magnet that attract or repel. 
• Every magnet has a north pole and a south pole.  
• Different magnets have poles in different places. 
• Poles that are different attract. Poles that are alike repel.   
 

2.P.31



If you have not already done so, update the class KWL chart by recording new 
information students have learned about magnets in the L column. Have students 
also update their personal KWL charts in their science notebooks.  

 
2. Continue reading the student book with the class. Read and discuss pages 14–

18—“Speech 3: What Magnets Attract”—in this lesson. After reading pages 14–
15, ask, Why do you think the sister is curious about kinds of metal?   
Accept all ideas for now. Based on the heading, students may guess that she is 
trying to find out what kinds of metals magnets attract. 

 
Brainstorm different kinds of metal (tin, iron, copper, brass, aluminum, steel) and 
different objects made of metal (keys, eating utensils, appliances, cans, jewelry, 
coins). Then continue reading. 

 
3. On page 16, students discover that the sister is trying to find out what kinds of 

metal magnets attract. Look at the picture on page 16. Ask, What metal objects 
has the sister collected to test? Which ones do you predict a magnet will 
attract?   
Objects are steel paper clips, aluminum foil, coins, zinc and iron nails, juice can. 
Predictions will vary.  

 
4. Finish reading the section. Ask how students think the girls tested the objects. 

 They held the magnet near each object to see if the object was pulled toward it.  
  
 Look at the table on page 18. What does the table show? 
 the object, the kind of metal it is made of, and whether the magnet attracts it 
 

Challenge students to think about objects they would like to test. Invite them to 
complete the sentence: I wonder if a magnet attracts _____. Let several 
students share their ideas. Then tell them that they will now test some objects to 
see if a magnet attracts them.   
 

5. Divide students into teams of two, and give each team a magnet and a tray. 
Show students the objects you have collected for testing. Then give each student 
a copy of the Student Sheet What Do Magnets Attract? and go over the 
instructions. Teams will choose six to eight objects from your collection to test 
and will fill in the chart with their predictions and findings. You may also let them 
test additional objects of their choosing.   

 
Student Sheet Sample Answers: 1. Objects, materials, predictions, and findings will vary depending 
on what students choose to test. 2. metal (Students may identify different kinds of magnetic metal, 
such as iron and steel.) 3. Students should name nonmagnetic materials they tested, such as paper, 
plastic, wood, rubber, and/or glass.   
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Name ____________________________________________ Date ________________ 
 

What Do Magnets Attract?               
           
1. Collect 6 to 8 objects to test. First, tell what it is made of. Next, make a 

prediction. Then, test the object. Does a magnet attract it?  
 

Object What is it made 
of? 

Predict: 
Will a magnet 

attract it? 

Does a 
magnet 

attract it? 
    

    

    

    

    

    

    

    

    

 
2. A magnet attracts objects that are made of _______________________ 
 
3. A magnet does not attract objects that are made of ________________ 
 
____________________________________________________________ 
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Lesson 27 
Uses for Magnets 
 
Objectives 
Students 

 identify important applications of magnets in everyday life 
 create a new application for using a magnet 

 
Schedule 
 About 45 minutes 
   
Materials 
 For each student 
 1 Student Sheet Uses for Magnets 

  
 For the class 

 Seeds of Science/Roots of Reading What My Sister Taught Me About 
 Magnets  
1 refrigerator magnet* 
  

*provided by the teacher 
 
Preparation 
Make a copy of the Student Sheet Uses for Magnets for each student. 
  
Guiding the Activity 

1. Refer to the Seeds of Science, Roots of Reading student book What My Sister 
Taught Me About Magnets. Briefly review the previous lesson’s reading, about 
what magnets attract. Guide students to summarize the following key ideas: 
• Magnets attract some metal objects and do not attract other metal objects.  
• Metals that magnets attract: iron and steel.  
• Metals that magnets do not attract: aluminum, copper, zinc, silver, gold, copper, 

and brass. 
 

If you have not already done so, update the class KWL chart by recording new 
information students have learned about magnets in the L column. Have students 
also update their personal KWL charts in their science notebooks.  

 
2. Finish reading the student book with the class. Read and discuss pages 19–22—

“My Sister’s Notebook” and “Inventing with Magnets”—in this lesson.  
 

After reading page 19, but before turning to the sample notebook pages about 
magnets, ask students the question posed in the text: Can they predict what will 
be in the sister’s notebook? Record some of their predictions on the board, and 
then have students look at pages 20–21. Compare the predictions with the actual 
“Notes About Magnets.” Use this opportunity to build students’ notebooking skills. 
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What do students observe about the notebook entries? (headings, drawings with 
labels, tables, and charts) Invite students to share these and other types of 
entries from their own science notebooks.   

 
3. Finally, read page 22. Discuss the meaning of the vocabulary word invent. Let a 

volunteer read the glossary definition. Ask students what they think about the 
imaginary magnet inventions described in the book. Can they figure out how 
magnets might be used in these inventions? 

 Accept all student suggestions.  
 

Then ask questions such as, Have you ever thought about being an inventor? 
What would you like to invent? Why? Why might a scientist be a good 
inventor? Take answers from a few students. 

 
4. Show students your refrigerator magnet, and remind them that they explored 

magnets like this when they began to read about magnets. Ask, What is this 
kind of magnet used for? 
to hold notes and papers on a refrigerator door  

 
Brainstorm other uses of magnets that students have seen or know about. For 
example, magnets can be used as chalkboard letters and to keep parts of 
construction toys or moving toys together. Explain to students that magnets are 
used in surprising places to do many different jobs, such as   
• door latches 
• paper clip holders 
• credit card magnetic strips, for storing information 
• computers 
• motors 
• speakers and earphones 
• high-speed trains that use magnets instead of wheels 
• separating metals for recycling 
• telephones 
• doorbells 
 
Record a Uses for Magnets list on the board. 
  

5. Give a copy of the Student Sheet Uses for Magnets to each student. Let 
students work on their own or with a partner to complete the sheets. If time 
allows, have students present their ideas to the class. They should be prepared 
to answer these questions: What does the invention do? (What need does it 
meet? What problem does it solve?) How are magnets used in the invention? 
Why are magnets a good way to do this job?   

 
Student Sheet Sample Answers: 1. See step 4 above for possible answers. 2. Drawings and 
invention names will vary.   
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Name ____________________________________________ Date ________________ 
 
Uses for Magnets                  
       
1. A magnet can hold a note on a refrigerator door. What other ways can 

magnets be used? List three ways. 
  

_________________________________________________________ 
 
_________________________________________________________ 
 
_________________________________________________________  

 
2. Invent: Think of a new way to use a magnet. Draw your idea here.  

 
 
Name of My Magnet Invention: __________________________________ 
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Introduction
This strategy guide introduces an approach for teaching students to 
make sense of data presented in science books. The ability to interpret 
data is particularly important in science, where information is often 
communicated and summarized visually in tables, graphs, and diagrams. 
This guide includes an introductory section about the strategy of making 
sense of data, a general overview of how to teach this strategy with many 
science texts, and a plan for teaching students to make sense of data with 
the Seeds of Science/Roots of Reading® book, What My Sister Taught Me 
About Magnets. 

Strategy Guide

Book Summary
What My Sister Taught Me About Magnets 
depicts a girl who teaches her older sister about 
magnets by conducting investigations. First, the 
girl investigates magnetic force by measuring 
the distance from which different magnets 
will attract a paper clip. Next, she investigates 
magnetic poles using different types of magnets. 
Finally, the girl investigates what magnets 
attract by testing objects made of different 
types of metal. In several places in the book, the 
girl records her observations in her scientist’s 
notebook. As she conducts each investigation, 
the girl excitedly explains to her sister what she 
has discovered. This book models curiosity and 
scientifi c habits of mind and also demonstrates 
ways of organizing data. 

Science Background
About Recording and Organizing Data
Scientists collect data in the course of their work 
and record and represent this data in many 
ways—in formats such as tables, narrative notes, 
graphs, or diagrams. Data can be recorded in 
different ways depending on the nature of the 
investigation and what the scientist is trying to 
learn. The way in which data are organized plays 
a signifi cant role in interpreting and drawing 
conclusions from the data. Reorganizing data in 
a new way can often lead to new fi ndings.

About Magnets
In magnetic materials, the magnetic fi elds of 
the atoms line up with each other in the same 
direction, so the material exerts magnetic force. 
Some magnetic materials occur naturally; others 
can become magnetized. Magnetic materials 
often contain iron. Some forms of cobalt and 
nickel are also magnetic. Most kinds of steel 
(which is an alloy of iron, carbon, and other 
metals) are magnetic. However, objects made from 
nonmagnetic steel (such as stainless steel sinks) 
are fairly common. Magnets of any size or shape 
have two poles—north and south—named for the 
direction in Earth’s magnetic fi eld to which each 
pole is drawn. Opposite poles of a magnet attract 
one another, and like poles repel. 

Making Sense of Data in Science Texts
with What My Sister Taught Me About Magnets

from Seeds of Science/Roots of Reading®

Reading Level
Guided Reading Level*: N

Text Features
book description, table of contents, glossary, 
headings, about the author, bold print, italic print, 
diagrams, illustrations, tables
* Guided Reading Levels based on the text characteristics from Fountas 
and Pinnell, Matching Books to Readers.

About This Book
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About Making Sense of Data 
in Science Texts
Information in texts is often communicated 
using visual representations such as 
tables, graphs, maps, and diagrams. These 
representations are commonly used in 
content-rich texts to present large amounts 
of information in a concise manner. Visual 
representations organize information, draw 
attention to relationships, and explain 
information that is diffi cult to describe in 
words. The ability to make sense of visual 
representations of information is particularly 
essential for science since science texts often rely 
on the correct interpretation of this information. 

Teaching Students to Make Sense 
of Data in Science Texts
The following guidelines can be used to 
teach students how to make sense of data in 
any content-rich text that contains visual 
representations of data.

Begin by choosing one format of data • 
representation on which to focus, such as 
tables, maps, graphs, or diagrams. Find texts 
that include data presented in the format 
you have chosen. 

Have students examine the data in the • 
texts. Ask them to describe what they notice 
about the way the information is presented. 
For example, they may observe that tables 
have rows and columns. (See the box on this 
page for examples of common features of 
each format.)

Demonstrate how to interpret data organized • 
in the selected format. Think aloud as you 
interpret a graph, table, map, or diagram 
and refer to the features you have pointed 
out. Present some sample questions that 
can be answered with the data presented. 
Demonstrate how to use the table, graph, 
map, or diagram to answer the questions.

Invite students to share conclusions that they • 
can draw from the data. Ask questions such 
as “What do you notice?” and “What can you 
tell from this (graph, table, map, diagram)?” 

Pose questions that encourage students to draw 
conclusions from the data presented. When 
eliciting responses, invite students to explain 
what information they considered in order to 
arrive at their answers. 

Discuss the purpose of organizing data in the • 
chosen format. Ask students why authors (and 
scientists) might use this particular format to 
present information. 

Compare different representations of data. • 
Once students have learned about several 
formats for representing data, guide them 
toward making comparisons between features 
that are similar or different across the various 
representations. For example, point out that 
both graphs and maps usually include a key 
to help the reader understand the meaning of 
colors or symbols.

Guide students in creating their own • 
representations of information based on data 
that you gather in class. For example, you 
might gather data on students’ preferences for 
ice-cream fl avors or about the weather over 
several days. 

You might also consider reorganizing data • 
presented in a familiar text into a new format 
and talking about how the two representations 
are different. 

After students are familiar with several • 
different ways data is represented in books 
(tables, diagrams, graphs, and maps), invite 
them to include these formats in their 
expository writing. 

Tables: title, row labels, column labels, the way in 
which each cell refers to a column and a row

Graphs: title, axes, labels, key 

Maps: title, key, scale, labels

Diagrams: title, labels, key, symbols (such as arrows) 

Features of Data Representations 
in Science Texts
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Making Sense of Data in What My 
Sister Taught Me About Magnets
What My Sister Taught Me About Magnets 
contains data (in the form of diagrams, notes, and 
tables) about magnets and magnetic materials. 
You can work with your students to make sense 
of these data using the following steps.

Getting Ready
Create a What Magnets Attract data table 1. 
(shown above) on a piece of chart paper, with 
one column labeled Object and another column 
labeled Kind of metal. (You will fi ll in the rest 
of the table with students during class.)

Make one copy of the Data Table copymaster 2. 
for each student. 

During Class
Read the book in a way that is consistent with 1. 
your classroom routines, giving students as 
much independence as possible.

After reading, call students’ attention to the 2. 
picture on page 7. Explain to students that the 
girl in the book collected data about the strength 
of different magnets. The picture compares 
the strength of three different magnetic forces. 
Explain that the author included a picture to 
make the information easier to understand. 

Ask students to review the table on page 18. 3. 
Point out that, like the picture on page 7, it 
provides information, but there is a lot more 
information in the table. Explain that when 
scientists have a lot of data, they often make 
sense of it by creating a table. Point out that 
tables are organized in rows (across) and 
columns (up and down).

Demonstrate how to fi nd information in the 4. 
table on page 18 by looking at the Object 

column. Point out that the row for each object 
listed under this column intersects with two 
other columns in the table (Kind of metal, 
Does a magnet attract it?). Ask students to 
fi nd information for different objects. Ask, 
“Is a paper clip attracted by a magnet?” 
[Yes.] “What other objects are attracted by a 
magnet?” [Nails, steel wool, and a frying pan.]

Now ask students to fi nd information using 5. 
the row for a metal listed under the Kind of 
metal column. Ask, “Is copper attracted to a 
magnet?” [No.] “Is silver?” [No.]

Tell students the class will reorganize the data 6. 
from the table on page 18 so that they can fi gure 
out what types of metals magnets attract. Post 
the What Magnets Attract class chart and 
distribute a copy of the Data Table student sheet 
to each student. Have students complete the title 
and column headings to match the class chart. 

As a class, read the table on page 18 of the 7. 
book to fi nd all the objects and kinds of metals 
that magnets attract (all the rows with “yes” 
in the third column). Record these data on the 
class chart and have students fi ll in their own 
data tables (see completed table on this page).

Ask, “What can we now say about which 8. 
materials are attracted by magnets?” 
[Materials made from metals with iron.] Have 
students write what they fi gured out from the 
data table in the lines provided beneath it on 
the Data Table student sheet.

Discuss how creating a table is useful for 9. 
making sense of data. Ask, “How do tables 
help you understand information?” [They 
summarize key information. They make it 
easy to make comparisons.] Tell students that 
authors and scientists also organize their data 
in different ways, depending on what they 
want to fi nd out from the data.

Independent Extension

Invite students to make sense of more data by 
creating a new data table. Direct students to use the 
table on page 18 to find all the objects and types 
of metals that magnets do not attract. Encourage 
students to discuss what they learned from looking 
at the data in this new way. 

What Magnets Attract

Object Kind of metal
paper clip steel (mostly made of iron)

nail iron

nail zinc and iron

steel wool steel (mostly made of iron)

frying pan iron
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Name _______________________________________________      Date _____________________ 

© 2009 The Regents of the University of California 
Permission granted to purchaser to photocopy for classroom use. 

Data Table

Title of book:

Record your information in this table.

Title:

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________
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About Strategy Guides
A six-page strategy guide is available for each Seeds of Science/Roots of Reading® student 
book. These strategies support students in becoming better readers and writers; they help 
students read science texts with greater understanding, learn and use new vocabulary, and 
discuss important ideas about the natural world and the nature of science. Many of these 
strategies can be used with multiple titles in the Seeds/Roots series. For more information, 
as well as for additional instructional resources, visit the Seeds/Roots Web site
(www.seedsofscience.org/strategyguides.html).

Student Books for Grades 2–3
Twenty-seven engaging student books are available, each with a corresponding strategy 
guide. The books are part of the Seeds of Science/Roots of Reading® curriculum program 
described on page 6.

Soil Habitats
Strategy Student Book
Using Discourse Routines with Science Texts Into the Soil
Using the Cognates Strategy Walk in the Woods
Connecting Science Words and Everyday Words What Are Roots?
Teaching About the Nature of Science Talking with a Habitat Scientist
Teaching Text Structure Handbook of Forest Floor Animals
Using Text Features Earthworms Underground
Taking Notes Based on Observations My Nature Notebook
Making Sense of Data in Science Texts Snail Investigations
Using Discourse Circles Without Soil

Shoreline Science
Strategy Student Book
Teaching Vocabulary with Science Texts Beach Postcards
Teaching Concept Mapping What Belongs on a Beach?
Teaching Scientific Explanations Gary’s Sand Journal
Interpreting Visual Representations What’s Stronger? The Forces That Cause Erosion
Using Text Features What Lives on a Sandy Beach?
Teaching About Multiple Meaning Words My Sea Otter Report
Searching for Information in Science Texts Handbook of Sandy Beach Organisms
Teaching Text Structure The Black Tide 
Teaching About the Nature of Science Shoreline Scientist

Designing Mixtures
Strategy Student Book
Using Discourse Circles What If Rain Boots Were Made of Paper?
Using Anticipation Guides Solving Dissolving
Teaching Scientific Explanations Handbook of Interesting Ingredients
Teaching Text Structure Jelly Bean Scientist
Teaching About the Nature of Science Jess Makes Hair Gel

Gravity and Magnetism
Strategy Student Book
Interpreting Visual Representations Forces
Making Sense of Data in Science Texts What My Sister Taught Me About Magnets
Using Anticipation Guides Gravity Is Everywhere 
Teaching Concept Mapping Mystery Forces
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Extend Learning with Seeds of Science/Roots of Reading®

Developed at Lawrence Hall of Science 
and the Graduate School of Education 
at the University of California at Berkeley.

Seeds of Science/Roots of Reading® 
is a collaboration of a science team led by 
Jacqueline Barber and a literacy team led 
by P. David Pearson and Gina Cervetti.

© 2009 The Regents of the University of 
California. All rights reserved.

The strategy featured in this guide is drawn from 
the Seeds of Science/Roots of Reading® curriculum 
program. Seeds/Roots is an innovative, fully 
integrated science and literacy program.

The program employs a multimodal instructional 
model called “Do-it, Talk-it, Read-it, Write-it.” This 
approach provides rich and varied opportunities 
for students to learn science as they investigate 
through fi rsthand inquiry, talk with others 
about their investigations, read content-rich 
books, and write to record and refl ect on their 
learning.

Take advantage of the natural synergies 
between science and literacy instruction.

•  Improve students’ abilities to read and write 
in the context of science.

•  Excite students with active, hands-on 
investigation.

•  Optimize instructional time by addressing 
goals in two subject areas at the same time.

To learn more about Seeds of Science/Roots 
of Reading® products, pricing, and purchasing 
information, visit www.deltaeducation.com
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