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MAGNETISM AND ELECTRICITY 1BALANCE AND MOTION

GOALS

We live in a dynamic world where everything is
in motion, or so it seems.  But not everything is
moving the same way.  Some things move from
one place to another.  Other things go around
and around in a rotational motion.  Still other
things are stationary, stable for a time, balanced
on a thin line between stop and go.  These are
the global phenomena that students experience
in this module, Balance and Motion.

FOSS EXPECTS STUDENTS TO

• Develop a growing curiosity and interest in the motion of
objects.

• Investigate materials constructively during free exploration
and in a guided discovery mode.

• Solve problems through trial and error.

• Develop persistence in tackling a problem.

• Explore concepts of balance, counterweight, and stability.

• Observe systems that are unstable and modify them to reach
equilibrium.

• Discover different ways to produce rotational motion.

• Construct and observe toys that spin.

• Explore and describe some of the variables that influence the
spinning of objects.

• Observe and compare rolling systems with different-sized
wheels.

• Explore and describe the motion of rolling spheres.

• Acquire the vocabulary associated with balance and motion.

OVERVIEW
BALANCE AND MOTION

GRADES 1–2

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○
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18 FULL OPTION SCIENCE SYSTEM

BALANCE AND MOTION MODULE MATRIX
THINKING PROCESSESSYNOPSIS SCIENCE CONTENT

1. BALANCE
Students discover numerous ways to
balance two-dimensional shapes made
out of tagboard.  They use a piece of
pliable wire and counterweights
(clothespins) to make a pencil balance
on its point.  They make mobiles from
paper clips, rubber bands, straws, and
index cards to apply their understanding
of balance, stability, and
counterweighting.

2. SPINNERS
Students make tops from plastic disks
and straws, and spin them, exploring the
variables that influence the spinning of a
top.  They use these same disks with
string to make zoomers to observe a
different kind of spinning motion.  They
make twirlers (flying spinners), first
using straws and paper wings, and then
using folded paper and paper clips.

3. ROLLERS
Students investigate rolling objects—
wheels, cups, and spheres.  They make
cardboard ramps and investigate
wheels of different sizes on axles, and
they roll paper cups of two sizes.
Students use flexible marble runways to
make marbles do tricks.  The grand
finale involves the whole class
cooperating to make one large runway
through which a marble can roll
nonstop.

• Objects can be balanced in many ways.
• A stable position is one that is steady;

the object is not falling over.
• Counterweights can help balance an

object.
• A mobile is a system of balanced beams

and objects.

• Objects and systems that turn on a
central axis exhibit rotational motion.

• The amount and position of mass affect
how an object rotates.

• There are different ways to initiate
rotational motion.

• The motion of an object can be changed
by pushing or pulling.

• Wheels and spheres roll down a slope.
• Axles support wheels.
• Wheel-and-axle systems with wheels of

different sizes roll toward the smaller
wheel.

• The amount and location of an added
weight can change the way a system
rolls.

• Observe balanced objects.
• Observe stable balanced systems.
• Compare balanced systems and

representations of balanced systems.
• Organize materials to make various

balanced systems.
• Communicate observations of balance

and stability, using precise vocabulary.

• Observe several expressions of rotational
motion.

• Compare the actions of several different
top designs.

• Observe rotation of a system falling
through air.

• Organize materials to make systems that
exhibit rotational motion.

• Communicate observations and
comparisons of rotational motion, using
precise vocabulary.

• Observe several expressions of linear
motion.

• Observe several kinds of objects and
systems that roll.

• Compare the paths followed by rolling
systems with different-sized wheels.

• Organize materials to make systems that
roll in different ways.

• Communicate observations and
comparisons of rolling motion, using
precise vocabulary.
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19BALANCE AND MOTION

FOSS SCIENCE STORIES HOME/SCHOOL CONNECTIONINTERDISCIPLINARY EXTENSIONS

Language Extensions
• Read Mirette on the High Wire.
• Write a how-to guide on balancing.
Math Extensions
• Solve two problems.
• Explore a balance used for weighing.
Science Extensions
• Balance new creations.
• Balance objects on strings.
• Make a double balance.
• Set up a mobile center.
• Make big mobiles.
• Student projects.
Art Extension
• Make a balance collage.

Language Extension
• Write poems about spinning.
Math Extensions
• Solve two problems.
Science Extensions
• Explore Tinkertoy™ tops.
• Start a top collection.
• Make big and little tops.
• Make singing zoomers.
• Make drawing tops.
• Make traditional twirly birds.
• Visit a toy store.
Art Extension
• Create spin art.

Language Extensions
• Discuss runway creations.
• Write rolling sentences.
• Write or illustrate the travels of a

sphere.
Math Extensions
• Solve two problems.
• Chart rollers and spinners.
Art Extension
• Draw pathways.
Science Extensions
• Make giant wheels.
• Look at rolling toys.
• Investigate force with rolling

magnets.

Students search for rollers and spinners in
the home and neighborhood.

•  Make It Balance!

•  Push or Pull?
•  Tools and Machines
•  Move It, But Don’t Touch It
•  Things That Spin

•  Rolling, Rolling, Rolling!
•  Strings in Motion

Students explore balance and
counterbalance with body movements.

Students make a top and a zoomer, and
report on their explorations.
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MAGNETISM AND ELECTRICITY 3BALANCE AND MOTION

SCIENCE BACKGROUND
Balance is the everyday word used to describe a state of equilibrium.
First and second graders know when something is in balance,
because it doesn’t fall over.  A physicist would say that a state of
equilibrium is reached when the net force acting on a body or system
is zero.  If a strong force pushing one way is balanced by an equally
strong force pushing the opposite way, the net force is zero, and a
state of equilibrium is achieved.

A dramatic example of balance in action is a high-wire artist at work.
Up on the wire she dances and turns, defying the force of gravity
trying to bring her tumbling down.  What makes the act difficult is
that she is prancing about on a wire.  The base of support is
exceptionally small.  In order to maintain her balance, the aerialist
must keep her center of gravity (the point around which her body
mass is equally distributed) directly over the base of support.  As
soon as the center of gravity strays beyond the base, down she goes.

You can demonstrate this yourself by balancing your own body on
bases of different sizes.  First imagine standing on a golf ball.  The
base of support is extremely small—probably smaller than a dime.
For most of us it would be only a second or two before we toppled.
Next stand on one foot.  This base is many times larger than the golf
ball, and balancing is fairly easy.  But, inevitably, we all lose
concentration and let the center of gravity wander out over the base
of support, and we lose balance.  If you expand your base and stand
on two feet, particularly if they are spread a comfortable distance
apart, you can stand all day without losing balance.  The larger the
base, the greater the stability.  If you want to go all the way to the
most stable position of all, lie down on your back.  This is the most
stable position a person can assume, with no danger of losing
balance.

If we return to the high wire for a moment, we look up to see a clown
riding a bicycle on the wire.  This stunt is possible because the bicycle
has been engineered to balance on the wire by itself, even with a rider
aboard.  A huge mass is attached below the bicycle.  The center of
gravity of the bicycle-and-mass system has been moved to a point
under the point of support.  In effect the bicycle and rider are hanging
from the wire like a piece of laundry hanging on the line.  The part of
the system sticking up above the wire (bicycle and rider) is exceeded
by the mass of the counterweight hanging down beneath.  What
looks to be a death-defying, reckless stunt is actually a stable,
predictable system in action.

“If a strong force
pushing one way is
balanced by an
equally strong force
pushing the
opposite way, the
net force is zero,
and a state of
equilibrium is
achieved.”
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4 FULL OPTION SCIENCE SYSTEM

BALANCE AND MOTION OVERVIEW

“Primary science does
not strive to have
students understand the
mechanisms that make
things happen, but
rather to expose young
students to as many
different expressions of
natural phenomena as
possible.”

If a force is applied to a stable or balanced body or system, the net
imbalance in force might cause the body to change position.  If the
system recovers and returns to its starting position, the system is
stable.  Students grapple with this kind of stability in the first
investigation, as they balance pencils on their points using
counterweighting, and build mobiles that always return to their
balanced positions.  At other times an applied force produces a
permanent change of position.  Change of position over time is
motion.  First and second graders will recognize motion when they
observe it, but they will likely identify it in much simpler terms:
“There it goes!” or “This one goes really fast.”

Students will be introduced to linear motion (motion in straight lines)
and rotational motion (motion around a point or line).  When
students roll marbles down a convoluted runway, the turning,
looping, swerving path of the marble is an example of linear motion.
The marble always proceeds in a straight line until it is acted on by
some force to alter its direction of motion.  The little forces applied by
the sides of the runway constantly redirect the motion of the marble.
When carefully analyzed, the path of the marble can be observed to be
a progression of short, straight travels between redirecting forces.

This module explores dynamic equilibrium and motion.  From
students’ points of view they are performing tricks and making art
projects.  The classroom actions are exciting and often look more like
play than study, but students are engaged in important discoveries
about the behavior of their dynamic world.  Primary science does not
strive to have students understand the mechanisms that make things
happen, but rather to expose young students to as many different
expressions of natural phenomena as possible.  Knowledge and
understanding will develop over time.  The contribution of primary
science will be to provide opportunities for students to see what
happens when...
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Teacher Note for FOSS Balance and Motion, Investigation 1, Parts 1–4  
 
Senses and Properties 
 
Students 

► use the senses to observe differences in physical properties 
 
In FOSS Balance and Motion, Investigation 1, Parts 1–4 (Teacher Guide pages 8–32), 
students explore the concepts of balance, counterbalance, and stability by observing 
and balancing tagboard shapes, pencils, and mobiles using their sense of sight.  
 
Write the words physical property on the board and pronounce them for students. Tell 
them that a physical property is something about an object that can be observed with 
the senses.  
 
As needed, review the five senses with students. Write the word senses on the board. 
Explain that the senses are ways that we find out about the world around us. The five 
senses are sight, hearing, taste, smell, and touch. Discuss or review the sense organs 
(eyes, ears, tongue, nose, and fingers/hands) with students. 
 
The following investigations and activities provide additional opportunities for students 
to use their senses to observe differences in physical properties: 
 

FOSS Plants and Animals: Investigation 1, Parts 1–3 (pages 47–77); Investigation 
4, Part 1 (pages 150–156) 
DSM Weather and Sky: Activity 1 (pages 13–20); Activity 4 (pages 43–54); 
Activities 9 and 10 (pages 93–109) 
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Teacher Note for FOSS Balance and Motion, Investigation 1 
Math Extension, Explore a Balance Used for Weighing 
 
Measuring Mass in Nonstandard Units  
 
Students 

► measure mass using nonstandard units 
 
After students complete FOSS Balance and Motion Investigation 1, adapt the Math 
Extension on Teacher Guide page 30, “Explore a Balance Used for Weighing.” Instead 
of having students use a balance to compare weights of different objects, have teams of 
four use a balance to weigh objects using nonstandard units—in this case, paper clips.   
 
Instruct students to put a crayon (or other small object) in one pan of the balance. Then 
have them add paper clips to the other pan, one at a time, until the two pans balance. 
Once the pans are in balance, have the students count the paper clips.  
 
Draw a two-column table on the board. Label the first column Object and the second 
column Weight in Paper Clips. Enter the information for the crayon. Have teams repeat 
the weighing and recording procedure with other uniform objects, such as a new pencil, 
a new eraser, and a crumpled sheet of paper. 
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Teacher Note for FOSS Balance and Motion, Investigation 2, Parts 1–3   
 
Observations Repeated and Made from Multiple Positions 
 
Students 

► observe objects from multiple positions to achieve different perspectives 
► repeat observations to ensure accuracy 

 
In Parts 1–3 of FOSS Balance and Motion, Investigation 2, Spinners (Teacher Guide 
pages 8–25), students construct three kinds of objects that spin: tops, zoomers, and 
twirlers. As they test their spinning creations, ask students to make observations from 
multiple positions as they are able—from the top, bottom, front, and back. Review 
position terms such as top, bottom, front, and back, as needed. Have students describe 
what they observe from different positions.   
 
Encourage students to repeat observations to be sure they are accurate.  As you 
conduct this and other investigations, encourage students to observe objects from 
multiple positions to achieve different perspectives and to share, describe, and discuss 
their findings with their classmates. 
 
The following investigations provide additional opportunities for making observations 
from multiple positions and/or for repeating observations for accuracy: 
 
 FOSS Plants and Animals: Investigation 3, Part 2 (pages 128–134) 

 DSM Weather and Sky: Activity 3 (pages 29–41); Activity 4 (pages 43–54); 
Activity 6 (pages 65–74) 
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Teacher Note for FOSS Balance and Motion, Investigation 2, Part 3  
 
Questions Developed from Observations 
 
Students 

► develop questions based on observations 
 
In FOSS Balance and Motion, Investigation 2, Part 3, Twirlers (Teacher Guide pages 
20–25), students design Twirler Wings and Twirly Birds and explore ways to make their 
twirlers spin better. They do this by carefully observing different designs in action and 
asking questions about what kinds of wings make the twirler act in different ways. 
 
Tell the class that scientists also observe things carefully. Then the scientists often ask 
questions about what they have observed. When students wonder and ask questions 
about what they see, they are acting like scientists. 
 
For example, someone who notices that the Sun is in the sky only during the day might 
ask, “Where does the Sun go at night?” Someone who observes that certain birds fly 
away in the fall might ask, “Where do those birds spend the winter?” or “Why do the 
birds leave?” 
 
Ask students if they have ever seen something in nature that has made them curious. 
Have they ever wondered why something in nature happens? What questions did they 
have? Discuss how they might go about finding answers to their questions. 
 
Encourage students to develop questions from their observations in activities 
throughout the year. The following investigations provide additional opportunities for 
generating questions:    
 

FOSS Plants and Animals: Investigation 2, Part 3 (pages 104–111) 
DSM Weather and Sky: Activity 3 (pages 29–41) 
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Teacher Note for FOSS Balance and Motion, Investigation 3, Part 2 
 
Measuring Movement 
 
Students 

record observations of movement (length/distance) using nonstandard units 
compare the movement of objects using graphs, pictures, and/or numbers 

 
Additional Materials Needed 
 For each group 

1 paper strip 11" long x approx. 1" wide (strips can be made by cutting  pieces of 
8.5" x 11" paper from top to bottom)* 

 
For each student 
1 Student Sheet Measuring Movement   

 
*provided by the teacher 
 
In Steps 7–8 of FOSS Balance and Motion Investigation 3, Part 2 (Teacher Guide page 
16), students tape two cups together to make a roller that will roll straight down a ramp. 
 
Tell the class each group will release its roller at the top of the ramp by letting it go (not 
pushing it). Then they will use the paper strip to see how far the roller traveled. 
Demonstrate the process, measuring from the top of the ramp. Then distribute a paper 
strip to each group and a copy of the Student Sheet Measuring Movement to each 
student. 
 
Have students release the rollers and measure how far they travel. Then have them 
write the number down on question 1 of the student sheet. 
 
In Step 9 of Investigation 3, Part 2 (page 16), students experiment with taping pennies 
to their rollers to see how the movement is affected. As the students experiment, ask if 
they can find a way to tape the pennies to the rollers so that the rollers still roll straight. 
Have them measure the distance that the weighted roller travels and record it on 
question 2 of the student sheet. 
 
Ask one team to report how far each of their rollers traveled. Use this information to 
make a simple bar graph on the board. Show the students how the graph helps them 
see at a glance which roller traveled farther. Read question 3 on the student sheet, and 
have the students circle the correct answer. 
 
Student Sheet Sample Answers: 1-3. Answers will vary depending on results of the trials. 
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Name _____________________ Date_______________ 
 
 

Measuring Movement 
 
1. How far did the roller without the pennies move? 

 
__________ paper strips 

 
 
2. How far did the roller with the pennies move? 
 

__________ paper strips 
 
 
3. Which roller moved farther? Circle the answer. 
 
 the roller without the pennies 
 
 the roller with the pennies 
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Teacher Note for FOSS Balance and Motion, Investigation 3, Part 3 
 
Types of Motion 
 
Students 

  manipulate objects in order to describe and classify the motion of each object as 
straight, circular, or back and forth 

 
At the beginning of FOSS Balance and Motion Investigation 3, Part 3 (Teacher Guide 
pages 19–25), students roll spheres in enclosed plastic cups. Have them roll the 
spheres around the bottom of the cups. Ask, Is the sphere rolling in a straight line? 
What shape is it rolling in? (a circle) Tell students that when something moves in a 
circle, we say it has a circular motion. 
 
When introducing the foam runways, hold one of the runways flat and straight. Ask, If I 
rolled a sphere from one end of this runway to the other, how would you describe 
its motion? (a straight line) Explain that when something moves in a straight line, we 
say it has a straight motion. 
 
Then hold the two ends of the runway up so the runway dips in the middle. Ask, If I 
released a sphere at one end of this runway, what do you think would happen to 
it? After the class guesses, have one class member put a sphere at the end of the 
runway and release it. Ask, How would you describe this motion? (back and forth) 
Tell students that when something moves in one direction for a while and then moves 
back in the other direction, we say it has a back-and-forth motion. 
 
Ask students to think about the words circular (in the shape of a circle), straight, and 
back and forth.  Ask, Who knows what each word means?  Ask a volunteer to choose 
an object from the classroom and move or manipulate it to show the motion of straight, 
circular, or back and forth. Ask another volunteer to choose another classroom object to 
demonstrate the same term. Repeat this process until each term has been described 
and demonstrated twice. 
 
Distribute a copy of the Student Sheet How Does an Object Move? to each student. 
Read the sheet with the class. Then have students complete the sheet. 

 
Student Sheet Sample Answers: 1. Pictures and/or words should show a straight line. 2. Pictures 
and/or words should show a circle. 3. Pictures and/or words should show a zig-zag line.
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Name____________________ Date_____________ 
 
 

How Does an Object Move? 
 
Objects can move in different ways.  
Describe the ways.  Use pictures and words. 
 
1. Straight 
 
 
 
 
 
 
2. In a circle (circular) 
 
 
 
 
 
 
3. Back and forth 
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Lesson 22 
Measuring Volume 
 
Objectives 

 plan and conduct an investigation in which volume is measured using 
nonstandard units 

Students 

 

 About 40 minutes 
Schedule 

 

 For each student 
Materials 

 1 Student Sheet Measuring Volume 
 

 
 3 clear containers, different shapes* 

For the class  

 3 index cards* 
1 marker* 

 1 pitcher of water* 
 1 plastic cup* 

 
*provided by the teacher  
 

1. Collect the materials for the classroom demonstration. The three containers 
should have noticeably different sizes and shapes, such as a wide, shallow dish; 
a tall, narrow bottle; and a medium-size container. Fill the pitcher with water. 

Preparation 

2. Make a copy of the Student Sheet Measuring Volume for each student. 
 

1. Ask, Has anyone heard of the word volume? Some students may know the 
word in the context of sound. Explain that, like many words, volume has more 
than one meaning. One meaning is how loud or soft a sound is. Tell students that 
today they will learn about another meaning for the word volume—“how much 
space is inside something, like a container.” 

Guiding the Activity 

 
2. Place the three containers on a table in front of the class. Ask, Which container 

do you think will hold the most water? Have the class vote. Record their votes 
on the board.  

 
3. Put the pitcher of water and the cup on the table. Ask the students if they can 

think of a way to find out which container holds the most water. 
 

4. Guide students to understand that one way to measure volume is to see how 
many cups of water something holds. Fill the cup with water, and have the class 
count cupfuls as you fill the shortest or shallowest container. Write the number of 
cupfuls on an index card, and place it in front of the container. 
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5. Pour the water back into the pitcher, and repeat with the two other containers. 
Write the number of cupfuls each container holds on index cards, and place the 
cards in front of the containers. 
 

6. Ask, Which container holds the most water? Discuss the results. Are the 
students surprised? Which container has the largest volume? Elicit that the 
container that holds the most water has the largest volume. 

 
7. Give a copy of the Student Sheet Measuring Volume to each student. Read the 

sheet with the class. Then have students complete it. Invite volunteers to share 
their ideas about another way to measure volume (question 2). Schedule time to 
investigate a few of the ideas. 

 
Student Sheet Sample Answers: 1. Drawings should be reasonable representations of the three 
containers used for the demonstration, and the container that held the most cupfuls should be circled. 
2. Drawings of another way to measure volume will vary.
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Name _____________________ Date_______________ 
 
 

Measuring Volume 
 
1. Draw the three containers. Which one held the most 
water?  Circle it. 
 
 
 
 
 
 
 
 
 
2. Think of another way to measure volume.  Draw a 
picture to show your plan. 
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Lesson 23 
Solving Dissolving 
 
Objectives 
Students 

 describe and apply the term dissolve   
  understand some solids will dissolve in water, but others will not 
  understand some substances will dissolve more readily in hot water than in cold 

water 
 
Schedule 
 About 40 minutes  
 
Materials  

For the class 
  Seeds of Science/Roots of Reading Solving Dissolving  

  
Guiding the Activity 

1. Show the class the book Solving Dissolving. Take a moment to preview the book 
before reading it aloud to the class. Show students the front cover and 
illustrations on the inside of the book. Ask students what they think the book will 
be about. (Accept all reasonable responses.)  

 
Read the title and ask students what they think it means. Students may know that 
“solving” has to do with finding the answer to a problem or figuring out a mystery. 
Ask if they can relate the title of the book and illustrations to any of their own 
personal experiences. Begin a K-W-L chart about dissolving if you like.  
 

2. Read the book aloud to the class. If appropriate, distribute extra copies to small 
groups so they may follow along with the illustrations as you read. The Solving 
Dissolving Strategy Guide on the Planning Guide pages that follow provides 
science background information for you. 

 
Note: In the next four lessons, students will review key sections of the student 
book (pages 4–9 and pages 16–17) and conduct experiments to explore 
• what dissolves in water 
• what does not dissolve in water 
• how water temperature affects the speed of dissolving 
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Lessons 24–25 
What Is Dissolving? 
 
Objectives 

 describe and apply the term dissolve 
Students 

 infer that some substances will dissolve more easily in hot water than in cold 
water by conducting investigations using water at different temperatures 

 

 Session I  About 40 minutes 
Schedule 

 Session II About 40 minutes 
 

 For each student 
Materials 

 1 Student Sheet Hot, Warm, or Cold? 
 
 For each team of four
 3 cups* 

   

 3 measuring spoons*  
  powdered drink mix* 

 sugar* 
  salt* 
 baking soda (optional)* 
  water (room-temperature/warm, cold, and hot)*    
 1 pitcher* 
 1 spoon for stirring* 
 
 
  Seeds of Science/Roots of Reading Solving Dissolving 

For the class 

1 cup, clear plastic* 
1 spoon for stirring*  
 sugar cube* 

  water, tap* 
 
*provided by the teacher 
 

Session II  
Preparation 

Make a copy of the Student Sheet Hot, Warm, or Cold? for each student. 
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Session I 
Guiding the Activity 

1. Review solid and liquid. Ask, Has anyone heard the word solid before? What 
does it mean? Accept all reasonable responses. Discuss that a solid is 
something like wood or rock that has its own shape.  
 
Ask, Has anyone heard the word liquid before? What does it mean? Accept 
all reasonable responses. Discuss that a liquid is something like water or oil that 
makes puddles and takes on the shape of its container.  
 

2. Ask, Do you think sugar is a solid or a liquid? Students might think it is a 
liquid since it takes on the shape of, for example, a glass sugar dispenser. 
Explain that each piece of sugar is a tiny solid crystal that holds its shape. 
Compare a shaker of sugar to a bag of marshmallows: the marshmallows fit into 
the bag, but each marshmallow is a solid. In the same way, tiny bits of sugar fit 
into a sugar shaker, but each grain of sugar is a solid. 

 
3. Ask students what they think happens when a solid and a liquid are mixed 

together. Do they think all solids act the same way when they are mixed with 
water? 

 
Ask, What do you think will happen when I stir a sugar cube into the water? 
Write the class’s predictions on the board. 

 
4. Add one sugar cube to room temperature water and stir. Make sure everyone 

can see what happens to the sugar cube. 
 

Ask, What happened to the sugar cube? Tell students that the sugar is still in 
the water. If you tasted the water, it would taste sweet. The water breaks the 
sugar into tiny pieces. The pieces spread throughout the whole glass of water. 

 
Review that when a solid mixes with a liquid in this way, we say the solid  
dissolves. 

 
5. Read Seeds of Science Solving Dissolving pages 4–9 again to the class. 
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Session II 
6. Have students investigate the effect of water temperature on how quickly a solid 

dissolves. Divide the class into teams of four. Give each team some powdered 
drink mix, three spoons, and three numbered cups containing the same amount 
of water—room-temperature/warm water in cup 1, hot tap water in cup 2, and 
cold tap water in cup 3. Give each student a copy of the Student Sheet Hot, 
Warm, or Cold? 

  
7. Three students on each team should hold a level spoonful of drink mix over 

different cups and, when the fourth team member (the “timer”) says “Go,” pour 
the powder into the water and stir. 

 
8. Tell students to watch the cups carefully.  As soon as all of the powder has 

dissolved in a cup, the timer should write down that cup’s number.  When the 
teams are finished, discuss the dissolving sequence.  Ask, In which cup did the 
powder dissolve first? (2, hot water) In which did it dissolve next? (1, room-
temperature/warm water) In which did it dissolve last? (3, cold water) Have 
students answer question 1 on the student sheet. 

 
9. Let teams repeat the activity with sugar and record their answers to question 2. 

Discuss the results and discover that the sugar also dissolves fastest in hot water 
and slowest in cold water. 

 
Ask, If we do this with salt instead of sugar, do you think the same thing 
will happen? Who thinks the hot water will dissolve salt faster? Who thinks 
the cold water will dissolve salt faster? Who thinks the hot and cold water 
will dissolve salt the same? 
 
Repeat the investigation with salt and (optional) baking soda and other 
dissolvable solids. Lead students to generalize that the warmer the water, the 
more quickly something dissolves in it. 

 
10. Extend the investigation (optional). If students are learning to tell time, find the 

actual dissolving time for each cup. The student who is the timer should write 
down the start time for all cups and the “all-dissolved” or end time for each cup.  
Help students calculate the dissolving times (subtract start time from end time). 

 
11. You might also want to have teams make a bar graph of their results, with the 

vertical axis labeled Time, the horizontal axis labeled Cups, and the numbered 
bars sequenced from the fastest to the slowest dissolving time. 

 
 

Student Sheet Sample Answers: 1. fastest, HOT; slowest, COLD; 2. fastest, HOT; slowest, COLD; 
3. fastest, HOT, slowest, COLD
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Name _____________________ Date_______________ 
 
 

Hot, Warm, or Cold? 
Circle the answer. 
 
1. Drink mix dissolves fastest in 
Cup 1—WARM     Cup 2—HOT   Cup 3—COLD 

  
Drink mix dissolves slowest in 

Cup 1—WARM     Cup 2—HOT   Cup 3—COLD 

 
2. Sugar dissolves fastest in 
Cup 1—WARM     Cup 2—HOT   Cup 3—COLD 

 
Sugar dissolves slowest in 

Cup 1—WARM     Cup 2—HOT   Cup 3—COLD 

 
3. Salt dissolves fastest in 
Cup 1—WARM     Cup 2—HOT   Cup 3—COLD 

 
Salt dissolves slowest in 

Cup 1—WARM     Cup 2—HOT   Cup 3—COLD 
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Lessons 26–27 
Solids, Liquids, and Water 
 
Objectives 

 predict and describe how various materials (vinegar, milk, baking soda, 
powdered drink mix, sugar, salt, sand, oil, soil, rocks) act when mixed with water 

Students 

 classify liquids and solids into those that will dissolve in water and those that will 
not  

 use tables and/or charts to record and display information 
 

 Session I  About 40 minutes 
Schedule 

 Session II About 40 minutes 
 

 For each student 
Materials 

 1 Student Sheet Mixing Solids with Water 
 1 Student Sheet Mixing Liquids with Water 
 
 
 6 plastic cups containing:* 

For each group of 4 

   powdered drink mix* 
   baking soda* 
   soil* 
   small rocks* 
   milk* 
   oil* 
 1 spoon for stirring* 
 
 For the teacher
  cold water*  

  

  sand* 
  vinegar* 
 1 beaker* 
 1 pitcher* 
 1 spoon for stirring* 
 
 For the class
  Seeds of Science/Roots of Reading Solving Dissolving 

   

 
*provided by the teacher 
 

Session I  
Preparation 

1. Make a copy of the Student Sheet Mixing Solids with Water for each student. 
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Session II 

2. Make a copy of the Student Sheet Mixing Liquids with Water for each student. 
 

 
Guiding the Activity 

Session I 
Mixing Solids and Liquids 

1. Ask students what they have learned about sugar and salt dissolving in water. 
Let a few volunteers share their ideas from reading the student book and from 
their previous investigations. Then tell them that today they will experiment with 
other solids to see if they dissolve in water, too. 
 

2. Put a few spoonfuls of sand in the beaker. Ask, If I add water to the sand and 
stir it, do you think the sand will dissolve? If any class members do not think 
the sand will dissolve, ask what they think will happen instead. 

 
Pour water into the sand and stir it as the students observe. Ask them to describe 
what happens to the sand. Did it dissolve? 
 

3. Read Seeds of Science Solving Dissolving pages 16–17 again to the class. 
 

4. Distribute spoons and cups with rocks, baking soda, drink mix, and soil to each 
student group of four. Explain what each substance is. 

 
5. Give a copy of the Student Sheet Mixing Solids with Water to each student. 

Read aloud and have students complete questions 1 and 2. Have them predict 
whether each material will dissolve and circle yes or no on the sheet.  

 
6. Go around the room and pour water into each cup with rocks. Have the students 

stir to see what happens. Ask, Did the rocks dissolve? What happened to 
them?  
They didn’t dissolve. They fell to the bottom. They didn’t mix with the water. 
 
Have students record the results of the rock experiment by circling the correct 
answer in question 3. 

 
7. Repeat, one at a time, with the baking soda, drink mix, and soil. Have students 

record their findings on the student sheet. 
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Session II 
 
Mixing Liquids 

8. Ask students, Have you ever seen someone mix two liquids together? What 
liquids were they? What happened? Students may suggest that their parents 
put cream in coffee or that they have mixed chocolate syrup with milk. 

 
Tell the class that today they will mix several different liquids with water and see 
what happens. 

 
9. Put some vinegar into the beaker. Ask, Who knows what vinegar is? Tell the 

students that vinegar is a liquid that is often used in salad dressings and in 
cooking.  

 
Ask, If I add water to the vinegar and stir it, what do you think will happen? 
 
Pour water into the vinegar and stir it as students observe. Ask them to describe 
what happened. 
 

 Tell students that some liquids can dissolve in water, just as some solids can. 
 

10. Distribute spoons and cups with milk and oil to each student group of four. 
Explain what each substance is. 
 

11. Give a copy of the Student Sheet Mixing Liquids with Water to each student. 
Complete question 1 with the class. For question 2, have students predict 
whether each item will dissolve by circling yes or no on the sheet. 

 
12. Go around the room and pour water into each cup with milk. Have the students 

stir to see what happens. 
 

Ask, Did the milk dissolve? 
 

Have students record the results of their milk experiment by circling the correct 
answer to question 3. 

 
13. Repeat with the cups containing oil. Have students stir to see what happens. 

 
Ask, Did the oil dissolve? Have the students describe what happened to the oil. 
The oil separates from the water. The oil seems to float on top of the water. 
 
Tell them to record the results of their oil experiment by circling the correct 
answer on the student sheet. 

 
Student Sheet Sample Answers: Mixing Solids with Water: 1. NO. 2. Predictions will vary. 3. 
rocks, NO; baking soda, YES; drink mix, YES; soil, NO. Mixing Liquids with Water: 1. YES. 2. 
Predictions will vary. 3. milk, YES; oil, NO.
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Name _____________________ Date_______________ 
 
 

Mixing Solids with Water 
 
1. Did the sand dissolve? Circle the answer. 
 

YES   NO 
 
2. Predict 
Do you think these will dissolve? Circle “yes” or “no.”  
 
rocks    YES   NO 
baking soda   YES   NO 
drink mix   YES   NO 
soil     YES   NO 
 
3. Test 
Did they dissolve? Circle “yes” or “no.”  
 
rocks    YES   NO 
baking soda   YES   NO 
drink mix   YES   NO 
soil     YES   NO
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Name _____________________ Date_______________ 
 
 

Mixing Liquids with Water 
 
1. Did the vinegar dissolve? Circle the answer. 
 

YES   NO 
 
 
2. Predict 
Do you think these will dissolve? Circle “yes” or “no.”  
 
milk     YES   NO 
oil     YES   NO 
 
 
3. Test 
Did they dissolve? Circle “yes” or “no.”  
 
milk     YES   NO 
oil     YES   NO 
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Introduction
This strategy guide describes an approach for using an anticipation 
guide (statements with which students agree or disagree before 
reading) to support discussions of ideas in science books. This strategy 
helps students activate background knowledge and read with a purpose, 
think about important concepts before reading, and discuss science 
texts. This guide includes an introductory section about anticipation 
guides, a general overview of how to teach this strategy with many 
science texts, and a plan for using an anticipation guide with the Seeds 
of Science/Roots of Reading® book Solving Dissolving. 

Strategy Guide

Book Summary
Solving Dissolving explores the “mystery” of 
why solids seem to “disappear” when stirred 
into liquids. Young children often mistakenly 
think that substances disappear when they 
dissolve—this book is about what really 
happens. Readers learn that when a substance 
dissolves in a liquid, it breaks apart into pieces 
that become so small we can no longer see 
them. The book explores different substances 
that dissolve (e.g., sugar, salt), substances 
that don’t dissolve (e.g., metal, wood), and why 
dissolving is useful to people such as cooks and 
inventors. Readers learn that dissolving and 
melting are not the same and are invited to act 
as scientists to further investigate dissolving 
independently. 

Science Background
Dissolving is an everyday event that is a 
key element of many cooking, cleaning, and 
manufacturing processes. Dissolving always 
involves two substances. It occurs when one 
substance is thoroughly mixed with another. 
When a solid substance, such as sugar, is 
mixed with a liquid, such as water, it dissolves. 
The solid is broken into tiny pieces that are 
too small to be seen with the naked eye. The 
molecules of the solid are evenly dispersed 
throughout the solution. However, while the two 
substances mix together and may appear to be 
a single substance, they are still two different 
substances. The water is still water, the sugar is 
still sugar, and they could be separated again. 
The amount of a substance that will dissolve 
under specifi c conditions is called the substance’s 
solubility. The solubility of a substance depends 
on many things, including the type and amount 
of liquid involved, the temperature, and the 
pressure. Students may confuse dissolving 
with melting, but they are two very different 
processes. Dissolving involves two substances 
and doesn’t require any transfer of heat energy. 
Melting involves one substance. When melted, 
a substance changes from a solid to a liquid. 
Melting also requires transfer of thermal 
energy—heat. 

Using Anticipation Guides
with Solving Dissolving 

from Seeds of Science/Roots of Reading®

Reading Level
Guided Reading Level*: K

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

About This Book
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About Anticipation Guides 
An anticipation guide is a list of statements— 
some true and some false—related to the topic 
of a book students will be reading. Anticipation 
guides help readers anticipate the big ideas 
that will be revealed. Anticipation guides 
set a purpose for reading, activate students’ 
background knowledge (to confi rm or refute 
the statements), and promote discussions of 
important concepts. Anticipation guides can also 
create interest by providing an initial “hook” to 
draw readers in. Discussing anticipation guides 
encourages students to focus on important 
information found in the text. This strategy is 
most effectively used with content-rich texts such 
as science books, especially those that present 
new or surprising ideas. 

Teaching with 
Anticipation Guides
The following guidelines can be used to introduce 
anticipation guides with any content-rich text.

•  Select a book that is connected to your 
curriculum. Ideal texts for use with this 
strategy provide additional information about 
a topic students have learned something about. 

•   Read and analyze the text to identify 
important concepts that you would like 
students to become familiar with, read 
carefully, and discuss. 

•   Keep in mind the guidelines for writing 
effective anticipation-guide statements. (See 
box on this page.) The Anticipation Guide 
copymaster included in this guide can be used 
to list the statements.

•   Prepare an anticipation guide. The length of 
anticipation guides varies based on content 
and text but should be no longer than 10 items. 

•   Briefl y introduce the book you selected to the 
class. Tell students that before reading, the 
class will do an activity to help them consider 
what they already know about some of the 
information found in the book. 

•   Explain what students will do. Tell them 
that they will be asked to agree or disagree 
with each of the statements listed on the 

anticipation guide and to discuss their 
responses with a group. During reading, 
they will look for information to support or 
refute the statements. After reading, students 
will revisit the statements in light of new 
information found in the text. 

•   Form groups of about four students. Have 
students read each statement, write down 
whether they agree or disagree, and discuss 
their reasons in their small groups.

•   Begin a class discussion of each of the 
statements. Encourage students who have 
differing viewpoints to discuss their positions. 
Be sure students understand that discussing 
their reactions to the statements is more 
important than getting the correct answers. 

•   Have students read the text and locate specifi c 
places where the ideas in the anticipation 
guide are discussed. Have students use sticky 
notes to fl ag ideas from the text that either 
support their initial responses or cause them 
to rethink those responses.

•   Invite class discussion. After reading, begin a 
class discussion about one statement on the 
anticipation guide. Encourage students to 
cite evidence from the text to support their 
positions. Ask students to explain how their 
ideas changed as a result of reading. 

•   Utilize anticipation guides throughout your 
curriculum. Students will become more 
familiar with the process of using anticipation 
guides over time and will benefi t from 
the discussion of important concepts that 
anticipation guides prompt. 

•  Focus on the information in the text that you want 
students to better understand.

•  Write statements that students can discuss without 
having read the text.

•  Include some statements that are true and some 
that are false. (Note: students should be able 
to fi nd evidence that supports or opposes each 
statement within the text they will read.)

•  Include true statements that may be surprising to 
students. 

Guidelines for Writing Effective 
Anticipation-Guide Statements
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Using an Anticipation Guide 
with Solving Dissolving
Discussing conceptually challenging statements 
before and after reading Solving Dissolving 
will aid students in developing science 
understandings. 

Getting Ready
1.    Write a list of statements on the Anticipation 

Guide copymaster about Solving Dissolving. 
Make a copy for each student. Statements 
might include:

 Dissolving a substance in water makes the • 
tiny pieces smaller. [True.]

 More sugar will dissolve in water that is • 
heated than in water that is cold. [True.]

 Dissolving is the same process as melting. • 
[False.]

 When a solid dissolves in a liquid all the tiny • 
pieces sink to the bottom. [False.]

Salt dissolves in water. [True.]• 

2.    Prepare a stack of about 10 sticky notes for each 
group to fl ag information in the book as they read.

During Class 
 1. Introduce Solving Dissolving and the 
anticipation-guide activity. Tell students that 
the book will explain why solids seem to 
disappear when stirred into liquids. Explain 
that they will react to statements listed on an 
anticipation guide before and after reading. 
The anticipation guide will promote discussion 
of important ideas found in the book.

Form small discussion groups of about four 2. 
students. If you’ve previously introduced 
guidelines for participating in discussions, 
review these guidelines before the activity.

Distribute a copy of the Anticipation Guide 3. 
student sheet to each student. Ask students to 
indicate whether they agree or disagree with 
each statement. 

Begin a class discussion of one of the 4. 
statements. Encourage students who have 
differing viewpoints to discuss their positions. 
Be sure students understand that discussing 
their reactions to the statement is more 
important than getting the correct answer. 
Invite students to discuss the remainder of the 
statements in their small groups.

Read 5. Solving Dissolving in a way that is 
consistent with your classroom routines, giving 
students as much independence as possible. 
Ask students to use sticky notes to fl ag 
sections that provide more information about 
the statements. 

 6. When students have fi nished reading the book, 
revisit the anticipation-guide statements. Have 
students compare and contrast their initial 
responses with their current ones based on 
evidence found in the text. Invite students to 
change their responses. As a class, discuss how 
students’ ideas changed as a result of reading. 
Remind students that anticipation guides are 
intended to promote careful reading and are 
meant to help them learn deeply about a new 
subject as they read. 

 7. Summarize the key concepts learned from 
completing the anticipation guide. [Sugar 
dissolves in water and can’t be seen unless 
the water evaporates. More sugar dissolves 
in hot water than in cold. When something 
dissolves in water, although its pieces are 
too tiny to be seen, they have not completely 
disappeared.] Ask students to restate the false 
statements from the anticipation guide as true 
statements. For example, False Statement: 
Dissolving is the same process as melting. 
Restated: Dissolving and melting are different. 
Dissolving is when a solid breaks into tiny 
pieces when mixed with a liquid, and melting 
is when a solid is heated and turns into a 
liquid. 

 8. Invite students to reflect on the use of an 
anticipation guide and how reacting to the 
statements and discussing ideas in their 
groups helped them better understand the 
important concepts found in the book. 

Independent Extension

Have students choose a statement from the 
anticipation guide. Invite them to write about the 
statement, drawing on what they learned in Solving 
Dissolving. Encourage students to provide evidence 
about the statement they chose based on concepts 
introduced in the text. Have students share their 
writing in pairs or small groups.
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Name _______________________________________________      Date _____________________ 

© 2008 The Regents of the University of California 
Permission granted to purchaser to photocopy for classroom use. 

Anticipation Guide

Read each statement. If you Agree with the sentence, write “A” in front 
of it. If you Disagree with the sentence, write “D” in front of it. Then read 
the book. After you read, come back to this page and see if your ideas have 
changed. Be ready to explain your thinking.

  

  1.                                                                                                    

                                                                                                                     

  2.                                                                                                    

                                                                                                                     

  3.                                                                                                    

                                                                                                                     

  4.                                                                                                    

                                                                                                                      

  5.                                                                                                    
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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®

ISBN: 978-1-60395-332-0

9 781603 953320

9 0 0 0 0 >

Published and Distributed by

Soil Habitats Science and Literacy Kit

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

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.

© 2008 The Regents of the University of California 
All rights reserved. 
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