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Teacher Lesson Manual
The Teacher Lesson Manual engages and guides teachers to implement

hands-on science lessons with their students. Lesson by lesson, students
develop strong process skills and in-depth understanding of speciﬁc concepts.

The book brings teachers up to speed for the science content through
“Teacher Background Information” and in-context lesson notes. Teachers can feel
comfortable with leading the class—whether they have a long history of teaching
science or not.
Each Teacher Lesson Manual focuses on a set of Big Ideas for a science topic. Each
lesson focuses on a Big Idea. Groups of lessons (called clusters) develop a Big Idea
through a series of diﬀerent experiences and discussions.

Lessons Follow a Consistent Sequence

•
•

Engage – In this section of a lesson, the teacher introduces the topic.
The goal is to brieﬂy generate interest, activate prior knowledge, or link
the day’s activities to what has come before.
Explore – This is often (but not always) a hands-on exploration
conducted in small groups. Students record their work in their Science
Notebooks. Collaboration with peers is encouraged. Key materials are
provided in the ExploraGear kit.
Reﬂect and Discuss – In this important section, the teacher and students
discuss what they observed, share ideas and data, and reﬂect on the day’s
activities. This portion of the lesson brings the class back to the Big Idea.

You’ll ﬁnd that while the lesson format is very consistent, students explore science
content and the process of “doing science” in a large variety of ways.

You’ll also ﬁnd that students LOVE the mix of active,
hands-on, minds-on science.

www.sciencecompanion.com

Lessons at a Glance
Science Content: Big Ideas
The Energy Unit concentrates on the following Big Ideas. Along
with the scientific Habits of Mind discussed on pages 6–7, these
concepts are reinforced throughout the unit. The lessons in which
each Big Idea is introduced or is a major focus are indicated in
parentheses.

Lessons
• Energy takes many forms. (Lessons 1, 2, and 9)

Here are the Big Ideas for
Energy.

•

We can observe energy all around us. (Lessons 1, 2, and 9)

•

Energy can move, or transfer, from place to place. Sometimes it
changes form as it transfers. (Lessons 3 and 9)

•

Machines help us use energy transfers to perform useful tasks.
(Lessons 4 and 9)

•

Warmer things lose heat, or transfer heat energy, to cooler
things until they both become the same temperature.
(Lessons 5, 6, and 7)

•

Some materials conduct heat energy more easily than others.
(Lessons 6 and 7)

•

Not all transfers of energy are desirable. Often energy is
“wasted” or transferred to non-useful forms. (Lesson 8)

Skill Building Activities
• Paying attention to a book’s organization can assist reading
comprehension. (Skill Building Activity: Reading Science Books)
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•

Measurements are not exact, but trying to be accurate is one
way scientists can make better comparisons of objects. (Skill
Building Activity: Measuring Temperature Accurately)

•

Line graphs are charts that can be used to measure how data
changes over a period of time. (Skill Building Activity: Making
Line Graphs)

•

Scientists plan and design fair tests so they can determine
how the one variable being changed affects the results of an
experiment. (Skill Building Activity: Designing a Fair Test)

lessons at a Glance

Unit Summary
Cluster 1: What Is Energy?
(Lessons 1–2)
Overview

Students discuss what they think energy is, where it is
found, things it does, and how it is used. They create
“Energy Is All Around Us” collages, play a card game
to identify energy forms, and search for examples of
each form on their school grounds. Finally, they create
an “Energy Wheel” to display examples of each energy
form.

Science
Content

• Energy takes many forms, including heat, light,
electrical, motion, elastic, gravitational, sound, and
chemical.
• We can observe energy all around us.

•
•
•
•

Science
Center

• Display work, including energy collages, in an
“Energy Gallery.”
• Independently read reference and supplementalreading books about energy.
• Post “Energy Wheels” for class sharing.

• Operate toys and use energy maps to identify the
energy transfers that make each toy run.
• Observe living things and use energy maps to
identify the energy transfers occurring.
• Continue building machines.
• Peruse books about machines, inventions, and inventors.

Family
Links

• Students take home the “Welcome to the Energy
Unit” letter to let their families know what they will
be learning about energy and how they can become
involved.
• Students record how they rely on energy in their
after-school hours.

• Describe the energy transfers that occur when a toy
from home is operated.
• Observe the transfer of motion energy to light
energy when a wintergreen Lifesaver® is bitten.
• Build boats or other machines at home.

CrossCurricular
Extensions

|
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Students work in small groups and rotate through
several energy stations. They operate and discuss
a variety of “energized” toys to identify the type
of energy transfers that make each toy run. They
learn how people use machines to harness energy
transfers for useful tasks. The class builds three
different boats, each utilizing a different type of
energy transfer to propel it.
Energy can move, or transfer, from place to place.
Sometimes energy changes form as it transfers.
Energy can be harnessed for useful purposes.
Machines help us use energy transfers to perform
useful tasks.

• Make handmade energy toys, such as whirligigs,
button spinners, and tops.
• Observe the chemical-to-heat energy transfer when
baking yeast and hydrogen peroxide are combined.
• Explore chemical-to-motion energy transfers
through pop rockets.
• Discuss the transfer of chemical energy through the
food chain.
• Feel how the friction between two objects produces
heat energy.
• Set up and use a solar oven.

Further
Science
Explorations

16

Cluster 2: Energy Transfers
(Lessons 3–4)

Language Arts: Discuss the derivation of the word
energy. Begin an energy word bank. Report on
scientists’ research or energy-related events through a
class newspaper that can be sent home.
Social Studies: Select a scientist or event and
report on how the person or event advanced our
understanding or use of one or more energy forms.
Arts: Create a work of art that depicts something that
epitomizes a sense of energy. Use the energy of motion
to create art.

|

Unit Summary

Language Arts: Interview an older family member or
neighbor about the mechanical toys they played with
as a child. Compare and contrast the Amish way of life
with modern American life.
Social Studies: Research toys of the 19th century.
Research the history of early machines and the
evolution of common household machines.
Arts: Create flip-books depicting applications of energy
transfers. Develop original kite designs that utilize wind
energy. Observe paintings of early machines. Look at
works of art featuring clotheslines and have students
create “Clothesline Art.”

Cluster 3: Heat Energy Transfers
(Lessons 5–7)

Cluster 4: Applying Energy Smarts
(Lessons 8–9)

Students collect and graph temperature data to see
how heat energy transfers from warmer to cooler
water. They investigate how heat energy is conducted
at different rates through different materials by
comparing how long it takes for pats of butter to fall off
rods made of various materials set in warm water. They
also attempt to limit heat energy transfer by designing
and testing insulation for water bottles.

Students compare the light and heat output of
incandescent and compact fluorescent light bulbs to
understand the concept of energy efficiency. To culminate
the unit, they develop ideas for inventions and depict
them as a sketch, to show how a collection of ordinary
objects interacting in a chain-like reaction could perform
a task.

Overview

• Warmer things lose heat, or transfer heat energy
to cooler things until they both become the same
temperature.
• The transfer of heat energy can occur by direct
contact or through space.
• Some materials conduct heat energy more easily
than others.
• A conductor is a material that allows heat energy to
travel through it.
• An insulator is a material that slows the transfer of
heat energy.

• Not all energy transfers are desirable. Often energy is
“wasted” or transferred to non-useful forms.
• Some things transfer energy more efficiently than
others.
• Efficient machines waste less energy.

Science
Content

• Identify examples of heat energy transfers in an
assortment of books.
• Put rods made of different materials on a windowsill
or heating vent to test heat energy conductivity.
• Design and test insulating “jackets” for juice boxes to
keep them cool.

• Further explore the relative energy efficiency of
incandescent and compact fluorescent light bulbs.
• Read books about energy-efficient machines,
inventions, and inventors.
• Observe illustrations of Rube Goldberg inventions.
• Make a class book on the Energy Unit.

Science
Center

• List examples of heat energy transfers observed at home.
• Examine utensils and other kitchen tools to see what
they are made of and evaluate whether they are good
or poor conductors of heat energy.
• Inventory items from home that serve an insulation
function.

• Conduct a light bulb check at home for energy-efficient
lighting.
• Develop an idea for a “chain reaction” invention.

Family
Links

• Explore the role of heat energy transfers in global
warming.
• Research how mood rings work.
• Feel for heat energy conduction through a variety of
materials.
• Explore the transfer of heat energy through space,
known as radiation.
• Design and test “jackets” for ice cubes.
• Test how well different types of socks slow the
transfer of heat energy.
• Hear a home builder or insulation contractor speak
about insulation.

• Explore how friction reduces efficiency.
• Listen to a guest speaker talk about how the
“green building” industry uses energy-efficient
technologies.
• Construct, run trials, and modify one or two
invention ideas.
• View videos about inventions and the process of
developing them.
• Listen to a guest inventor speak about their work.

Further
Science
Explorations

Language Arts: Create a consumer report on socks as
insulators.
Mathematics: Use class data from the conduction
exploration to create bar graphs.
Social Studies: Explore the use of temperature scales
and hold a class debate on whether the United States
should switch to the Celsius scale.

Technology: Learn new vocabulary words associated
Crosswith inventions. Create an “Invention Tips” handbook.
Curricular
Research and report on famous inventors.
Extensions
Mathematics: Calculate the energy and money saved by
using a CFL bulb instead of an incandescent bulb.
Social Studies: Research the invention of the light
bulb. Explore what patents are and vote on the top ten
patents of all time.
Art: Create soap, dipped candles, and colored wax
“stained glass.” Make small colored water puddles on
white paper.

ENERGY
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E n ergy
C luster 3
Heat Energy Transfers

Lesson

6

Conductors:
Testing the Transfer
of Heat Energy

A Quick Look
Overview

Big Idea

Students continue exploring heat energy transfers, focusing
on the concept of conduction. They compare how heat energy
transfers from a warmer substance—in this case, water—to some
cooler objects, and recognize that heat energy is conducted at
different rates through different materials.

Warmer things lose heat,
or transfer heat energy, to
cooler things. Some materials
conduct heat energy more
easily than others.

132

Process Skills

Key Notes

•

Comparing and
contrasting

•

•

Designing a fair test

•

Identifying and
controlling variables

If you don’t think the students have an adequate understanding
of how to design a fair test, consider teaching Skill Building
Activity “Designing a Fair Test” on pages 224–233 prior to the
lesson.

•

For more information about the science content in this lesson,
see the “Heat Transfer” section of the Teacher Background
Information on page 247.

|
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Lesson
Standards and Benchmarks
As the students observe a variety of materials to see which
transfers heat most readily, they gain exposure to The Physical
Setting Benchmark 4E (Energy Transformations), learning that:
“Some materials conduct heat much better than others. Poor
conductors can reduce heat loss.”

6

Notes

They also strengthen their understanding of Physical Science
Standard B (Transfer of Energy) as they discover that: “Heat moves
in predictable ways, flowing from warmer objects to cooler ones.”

Lesson Goals
1. Recognize that a conductor is a material that allows heat
energy to transfer through it.
2. Observe how some materials are better conductors than
others.

Assessment Options
•

Prior to this lesson, have students respond to the following
question in their science notebook journal section: “Do you
think heat is transferred through all materials at the same
rate? Why or why not?” At the end of this lesson and at the
end of Lesson 7, have the class respond to this question again
so you can see how their understanding has grown.

•

Assess the students’ responses to the reflective questions
on page 24 of their science notebooks. Do their answers
show that they understand the fundamentals of heat energy
conduction? Use criteria A through C on Rubric 2 as you
document the students’ ideas. Check their understanding
again during Lesson 7.
Rubric 2: Heat Energy

Energy
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Materials
Item

Quantity

Notes

ExploraGear
Cup warmer

1

To heat water for exploration.

Rods, aluminum

4

To test heat conduction of aluminum.

Rods, bamboo

4

To test heat conduction of bamboo.

Rods, brass

4

To test heat conduction of brass.

Rods, copper

4

To test heat conduction of copper.

Rods, plastic

4

To test heat conduction of plastic.

Thermometer

1

To check water temperature.

Butter, chilled

1 stick (½ C)

For conduction exploration. Butter in stick form
or small butter packets from restaurants work
best. It will be cut into 6-mm (¼-in) thick slices.

Dental floss (optional)

1 piece

To cut butter slices.

Ice

1 plate

To keep butter chilled.

Glass canning jar, pint-size

1

To hold water and rods. Use a tall, heat-resistant
jar with a wide mouth.

Plastic wrap

1 piece

To cover jar.

Scissors

1

To cut bamboo and plastic rods.

Stopwatch

1

To time how long it takes for butter to fall. A
watch or clock with a second hand can be used
instead.

Tray or foam plate

1

To hold butter.

Water

500 ml (2 C)

To heat on cup warmer for exploration.

Wax paper

1 piece

To line tray or foam plate.

Classroom Supplies

Curriculum Items
Energy Science Notebook, pages 22–24
Energy Student Reference Book, pages 57–68
Rubric 2: Heat Energy (optional)
Family Link Homework “Kitchen Conductors”
Skill Building Activity “Designing a Fair Test,” pages 224–233 (optional)

Notes
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Preparation
q Fill the jar with approximately 500 ml (2 C) of water (use warm

Notes

water if you have access to it). Place the jar on the cup warmer.
Heat the water for at least 1 hour prior to the lesson. The water
temperature should be around 44°C (111°F).

Safety Note: Do not use a microwave oven to heat the water.
Water at 65°C (150°F) causes third-degree burns in two seconds;
water at 60°C (140°F) causes third-degree burns in six seconds.

q You need to create one set of rods (aluminum, bamboo, brass,
copper, and plastic) that are the same length. Use scissors to
cut one bamboo rod and one plastic rod so they are the same
length as the metal rods. Then mix them with the remaining
rods. (During the introductory discussion, the students need to
choose a set of rods that are all the same length from the batch
of rods.)

q Use dental floss to cut the stick of butter into 6 mm (¼ in) slices.
Lay the slices on a tray or foam plate lined with wax paper, and
then freeze the slices overnight. Make sure the butter remains
chilled until the lesson begins. Consider setting the tray or plate
of butter slices on a bed of ice to keep the butter slices cool.

q Create a workspace in your classroom that all students can see
easily. Include the following supplies:

•

Jar of water on cup warmer

•

Rods (aluminum, brass, bamboo, copper, and plastic)

•

A piece of plastic wrap

•

A stopwatch

•

Butter slices on a bed of ice

q (Optional) You may want to run through the exploration prior to
the lesson so you have a clear understanding of the setup and
expected results.

q Copy the Family Link Homework “Kitchen Conductors” for the
students to take home.

Energy
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Using the Student Reference Book

Notes

To extend the students’ understanding, have them read Chapter 6
of the student reference books after the lesson. This chapter may
also help them as they work on the Family Link Homework “Kitchen
Conductors.” The history connection section on pages 64–67 is
optional, and can be used for reading enrichment.

Vocabulary
conduction . . . . . . . . . . The transfer of heat energy through a
material.
conductor . . . . . . . . . . . A material that heat energy can transfer
through.
fair test. . . . . . . . . . . . . . An experiment that compares something
by changing one variable while keeping all
other variables the same.
good conductor . . . . . A material that heat energy transfers
through rapidly.
poor conductor. . . . . . A material that heat energy transfers
through slowly.
variable. . . . . . . . . . . . . . Any factor in an experiment that can be
changed.

Teaching the Lesson
Engage
Introductory Discussion
1. Show the students the rods and let them know what material
each rod is made of (aluminum, bamboo, brass, copper, and
plastic).
2. Pass the rods around the classroom. Direct the students to feel
and examine the rods closely and note their observations on
page 22 of their science notebooks.
3. Tell the class that today they are going to use these rods to
determine whether heat energy transfers at the same speed
through different materials.
4. Define the term variable as any factor in an experiment that
can be changed. Also review with the class that in a fair test,
you only change one variable in an experiment and keep all
other variables the same.
Science Notebook page 22
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5. Challenge the students to identify the best set of rods to use
to determine whether heat energy transfers at the same speed
through different materials. Have the students consider the
following questions as they determine which rods to compare:

•

If they want to determine whether heat energy transfers at
the same speed through different materials, what variable
should they change? (They should change the type of
material.)

•

What are examples of variables that need to remain
consistent among materials for the test to be fair? (Length
of rod, diameter of rod, liquid rods are placed into, etc.)

Notes

6. Help the class reach a consensus on the best set of rods to
compare. (They should choose the aluminum, bamboo, brass,
copper, and plastic rods that are the same length.)

Explore
Testing Heat Energy Conductivity
This teacher-led exploration shows the relative conductivity of
different materials. The students observe the time it takes for a slice
of butter to slide from the top of each of the rods when the ends of
the rods are placed in a container of hot water.
1. Point out the materials you set out in the exploration work
space (jar of heated water on cup warmer, butter slices on a
bed of ice, piece of plastic wrap, stopwatch, and the set of rods
selected by the class).

Teacher Note: To confirm that the temperature of the water is warmer
than the temperature of the rods, you might place a thermometer in the
water and have a volunteer read the temperature and share it with the class.
Then have the same volunteer feel the rods and relate to the class that the
rods are cooler than the water.

2. Review with students the investigative question on page 22 of
their science notebooks: “Does heat energy transfer at the same
speed through different materials?” Then have them predict the
material they think heat energy will transfer through the fastest
and what material heat energy will transfer through the slowest.

Teacher Note: If the students are having difficultly with their predictions,
have them think about items in their lives that are made of the same materials
(a plastic container, an aluminum pan, a wooden pencil, etc.) and consider how
easily heat energy might move through them.

Energy
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3. Explain to the students that, as a class, they will test their
predictions by observing how quickly slices of butter slide from
the rods when the rods are placed in a jar of hot water.

Notes

4. Engage the students in a conversation about the size and
placement of the butter. Questions might include:

•

Does each slice of butter need to be the same size? (Yes)

•

Does it matter where on each rod the butter is placed?
Why? (Yes, the butter needs to be placed in the same location
on each rod to ensure that the experiment is a fair test.)

5. As you are performing the following steps to set up the
experiment, discuss with the children why they think
putting chilled butter on each rod will help them answer the
investigative question. (As the heat energy transfers from the
water through the rods, it softens the butter and causes it to slide
from the rods.)

Management Note: Consider having one or two student volunteers
assist you. One student might hold the rods once the butter is placed on
them (before they are put into the jar). A second volunteer might start the
stopwatch once the rods are placed into the jar.
a. Cover the top of the jar with plastic wrap. With a pencil
or pen, carefully poke five holes through the plastic wrap.
Place the holes close to the edge of the jar.

b. Press a piece of butter on top of each rod.

138
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c. Place the rods in the jar through the holes in the plastic
wrap, making sure the rods do not come in contact with
each other in the water.

Notes

Science Notebook page 23

d. Start the stopwatch immediately (or use a clock with a
second hand). Tell students the beginning time to record in
the data table on page 23 of their science notebooks.
e. Note the time on the stopwatch (or clock) when a slice of
butter slides down a rod and touches the rim of the jar. Tell
students the ending time for each type of rod so they can
record the data in their science notebooks. Let a volunteer
feel each rod and report to the class whether the rod feels
warm or cool to the touch.

Teacher Notes: The butter on the copper and aluminum rods should fall
quickly. It will take longer for the butter on the brass, bamboo, and plastic
rods to fall. The butter may fall from the brass rod within ten minutes;
however it will not fall from the bamboo and plastic rods within the ten
minute timeframe.

Science Notebook page 24

6. End the exploration after ten minutes. Remind students to
respond to the reflective questions on page 24 of their science
notebooks.

Energy
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Reflect and Discuss

Notes

Synthesizing
1. Review how heat energy moved from the warmer water to the
cooler rods.

Big Idea
Warmer things lose heat,
or transfer heat energy,
to cooler things. Some
materials conduct heat
energy more easily than
others.

•

How did heat energy transfer in the setups? (It transferred
from the warmer water to the cooler rods.)

•

Did heat energy transfer from the rods to the butter? (Yes,
but only appreciably for the rods that the butter slid from.)

•

How do the observations the students made relate to their
findings in the previous science lesson? (In Lesson 5 they
discovered that heat energy transferred from warm water to
cold water. In this lesson, the heat energy transferred from
warm water through different materials, although it transferred
through each rod at a different rate.)

•

How did their results compare to their predictions?

2. Introduce the terms conduction and conductor. Stress the
difference in the terms: Conduction is the transfer of heat
energy through a material. A conductor is a material that
heat energy can transfer through.
3. Discuss with the class how there are both good conductors and
poor conductors of heat energy.

•

Which of the tested materials were good conductors? (The
copper and aluminum rods were good conductors.)

•

Which materials were poor conductors? (The brass, plastic,
and bamboo rods were poor conductors.)

•

Do they think water is a good or poor conductor of heat
energy? (Water is a good conductor.)

4. Have the students think of times when people want heat
energy to be conducted through things and times when
they don’t:

140
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•

What are some objects people want heat energy to
conduct through easily? (Examples include pots and pans for
cooking, the water in your bathtub, etc.)

•

What are some objects people don’t want heat energy to
conduct through easily? (Examples include house insulation,
oven mitts, winter coats, mittens, etc.)

Conductors: Testing the Transfer of Heat Energy

Ongoing Learning

Notes

Science Center
Put the rods from the exploration in the Science Center. Have
the students place them on a windowsill on a sunny day or on a
heating vent for an hour and then feel each rod. Do the results
match those in the exploration? Have the students record their
observations in the journal section of their science notebooks.

Materials: One of each of the
types of rods (aluminum,
brass, copper, plastic, and
bamboo)

Family Link
Give students the Family Link Homework “Kitchen Conductors,”
which invites them to examine the utensils and other tools in
their kitchen to see what they are made of and compare their
conductive qualities to the rods they tested in class.

Maintenance
Be sure to review the Family Link once all of the students have
returned it. In particular, discuss similarities and differences in the
items they found and encourage them to speculate about whether
each one is a good or poor conductor of heat energy.

Teacher Master 43, Family Link
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Extending the Lesson

Notes

Further Science Explorations
Observing the Path of Heat Conduction
Put several pats of butter on an aluminum or copper rod at varying
distances from one end of the rod. Place the rod in a jar of water that
has been heated on the cup warmer. Have the students note the
direction the heat energy conducts along the rod by observing the
order in which the pats of butter slide down the rod.

Feeling for Conduction
Put out various materials (bamboo, metal, glass, plastic, wool,
etc.) and let the students feel them. If available, use liquid crystal
thermometer strips so the students see that the materials are all
the same temperature. Have the students offer ideas on why the
metal feels colder than the other materials. (The heat from their
hands traveled through the metal, making them lose some of their
body heat so their hands felt cold.) Use this experience to reinforce
their awareness that heat moves easily through most metals.

Exploring Radiation
Introduce students to the transfer of heat energy over a distance,
also known as radiation. Place a pat of butter on a small paper
plate. Hold the plate about 10 cm (4 in) below a clamp lamp
with an illuminated 25W incandescent light bulb and observe
what happens. (The butter melts.) Discuss how heat energy was
transferred through the air from the lamp to make the butter melt.

Mathematics Extension
Students can create a bar graph of the data they collected during
the exploration to see even more clearly how the different
materials compare as conductors.

Social Studies Extension
Have the students review the energy timeline in their student
reference books on pages 129–146. Which milestones are related
to heat energy? Some milestones might include the harnessing
of fire, and the invention of the match, refrigerator, toaster, and
microwave oven.
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Planning Ahead

Notes

For Lesson 7
•

You will need at least 9 wide-mouth plastic bottles (16–20 oz)
with tops for Lesson 7. The mouths of the bottles have to be
wide enough for the thermometers to fit into them. You might
consider purchasing two six-packs of a sport-drink or juice so
that you have bottles of the same size, shape, and type. The
bottles should also fit easily into a gallon-size resealable
plastic bag.

•

Prior to Session 1 and Session 3, you will need to prepare
enough ice to fill a large container, such as a large, plastic,
underbed storage box. Make sure you acquire enough ice
beforehand.
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Science Notebook page 22

Science Notebook page 23

Science Notebook page 24

Rubric 2: Heat Energy
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Teacher Master 43, Family Link
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T eacher B ackgrou nd
In formatio n

Teacher Background
Information

The Teacher Background
Information in each module
brings teachers up to speed on
the science content, and
provides an overview of research
about possible misconceptions
students may have.
Here is a portion of the
Energy Teacher Background
Information.

This section provides a detailed overview of energy—its
significance in the world around us; the forms it takes; how it
transfers from one object to another; how easily it passes through
different materials; and how it is harnessed in everyday machines.
This introduction is intended to give you background information
you may need as you teach the unit; however, it is not necessary
to master or present all the content that is offered here. The Key
Notes section of each lesson indicates which portion to review
prior to teaching the lesson. A preliminary read-through before
teaching the unit—to get the big picture—followed by more
focused readings before each lesson should help you guide the
children in their discoveries about the role of energy in the world
around them.

Introduction
Energy: A Unifying Concept
Energy is integral to our understanding of the world around us.
It is at the root of all change. Every time something happens,
energy is involved. It is the energy in gasoline that makes an
automobile run; the energy added to water that makes it boil;
the energy in food that allows us to move and grow; the energy
of an exploding stick of dynamite that blasts through solid rock;
the energy in the sun’s rays that drives weather and life itself;
and the energy of moving water, air, sand, and ice that reshapes
the surface of the earth.

What Is Energy?
Energy is something we understand through experience. We can
feel, see, and hear the energy of a thunderstorm. We know what
foods to eat when we need a boost of energy. We are amused
by the boundless energy of a puppy. We realize that our garden
needs the sun’s energy to grow. Intuitively, we understand that
energy makes things happen. Doing work is one way to “make
things happen” so it is not surprising that the word energy is
derived from the Greek word energeia, meaning “at work.”
Scientific definitions for energy also incorporate the idea of work.
One common definition for energy is “the ability to perform
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work.” While this definition is meaningful to scientists, it can be
problematic for students. For scientists, the concept of “work” has
a special meaning—“force applied over a distance.” For students,
however, many of the things that energy “makes happen,” such as
the soaring of a soccer ball, the flash of a bolt of lightning, or the
bounce of a trampoline, are not likely to be considered work.
A common misconception held by students is that energy is a
“thing” rather than a property of something. Properties, such as
energy, are inherently harder to explain and grasp. Energy has
no mass, shape, taste, or odor but it can be measured. It can be
felt but not touched. Nonetheless, we can recognize, appreciate,
explore, and understand energy without a formal definition. In
this unit, children will develop their own “working definition” of
energy as they explore the role that energy plays in the world
around them.

Forms of Energy
Energy is best described to children in terms of how they
experience it in everyday life. While physicists employ a much
stricter and more complex standard for distinguishing energy
forms, this unit introduces energy in terms of forms that are
accessible to students. Don’t be concerned by the variations you
encounter in how energy forms are defined and presented in
resource books and videos. In this unit, designed specifically for
5th graders, keeping the categories of energy forms simple and
recognizable will help students focus on energy’s importance in
the world around them.

Two Major Kinds of Energy: Energy in Action and
Stored Energy
One basic way to think about energy is to categorize it into two
major forms: energy in action and stored energy (energy not yet
in use).
Energy in action is energy in the “act” of bringing about change.
Where there is action there is motion. To account for the many
different ways that motion is manifested, a variety of energy forms
can be considered forms of energy in action.
Stored energy, also referred to as potential energy, is the energy
possessed by something but not yet bringing about change.
Stored energy results from the position of an object and the forces
which are acting on it. Like energy in action, stored or potential
energy can be considered to exist in several forms.

Energy

|

Teacher Background Information

|

235

Machines: Making Use of Energy Transfers
Many of the examples of energy transformations cited in the table
involve machines. Toasters, ovens, ranges, fans, washing machines,
refrigerators, computers, calculators, and engines are just some
of the many machines that we rely on to make our lives easier.
Machines are designed to facilitate the energy transfers necessary
to make something specific occur. In Lesson 4, students will design
boat “machines” that transfer a variety of energy forms (chemical,
elastic, and motion) to make their boats “go.” They will also read in
their student reference books about the energy transfers that occur
to make some real boats “go.”
Sailboats work by capturing the wind in their sails. As the wind is caught,
its motion energy is transferred to the motion energy of the boat, moving it
across the water.
Rowboats, canoes, and kayaks rely on muscle power (and the water’s
current) to propel them forward. The chemical energy in a paddler’s or
rower’s muscles are used to move their arms. The motion energy of their
arms is transferred to the oars and paddles, and eventually to the boat itself,
moving it where they want it to go.
Power boats operate by burning fuel (gasoline or diesel). As the fuel is
burned in the motor, the heat energy produced is usually transferred to the
motion energy of a spinning propeller. As the propeller spins, it pushes the
water backwards, moving the boat forward.

Machines and the Spirit of Invention
Another theme running through this unit is the spirit of invention.
Over the course of this unit, students contemplate the design
of various machines, become familiar with several well-known
inventors, build machines that utilize energy transfers themselves,
and even design their own inventions.

Heat Transfer
Energy does not always change form as it moves from object
to object or place to place. This is particularly evident with heat
energy. To bring about the chemical changes we associate with
“cooked” food, heat flows from the burner on your stove to the
pan resting upon it, and then to the food it contains. Heat flows
from campfires to campers’ marshmallows. It flows from the sand
warmed by the sun to the air above it, creating onshore
sea breezes.
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How Does Heat Flow?

common
misconception
Students often think that
cool objects such as ice
transfer their “coolness”
to warmer objects, instead
of realizing what actually
happens—that warmer
objects transfer some of their
heat energy to cooler ones.

common
misconception
Some children may think
that heat rises. It is hot air
that rises, not heat. While
students are not expected
to understand that it is
the energized particles
(molecules) of “heated” air
or a liquid that are rising
and not “heat” itself, try
to avoid using terms and
phrases that might reinforce
this misconception.

Heat energy spontaneously flows from hot items to cold ones. If
two objects are at different temperatures, heat will naturally flow
from the warmer object to the cooler one until both objects are at
the same temperature.
The transfer of heat from a warmer object to a cooler one occurs
in one (or more) of three different ways: conduction, convection,
and radiation.

•

Conduction is the most common way heat is transferred
through solid materials. When a metal spoon is placed in a
bowl of hot soup, it is through conduction that the exposed
handle heats up. On a microscopic level, heat energy is being
transferred by direct contact, from one molecule to the next,
through the spoon all the way up to the handle. The molecules
in the spoon closest to a heat source—those in the portion
of the spoon submerged in the hot soup—vibrate faster
and collide more frequently with nearby molecules, causing
heat energy to be transferred up the spoon to the top of the
handle with each collision. Substances that allow heat to travel
through them are called conductors. Good conductors tend
to be dense and include metals such as copper, silver, gold,
and aluminum. Poor conductors, known as insulators, include
plastic, rubber, air, and wood.

•

Convection is the transfer of heat that occurs when the
heated material itself moves from one place to another. Heat
is transferred through fluids—liquids and gases (in a positive
gravitational field such as Earth’s) through convection. The
molecules in fluids (remember, this means gases too!) are
free to move about. This means that energized molecules can
move from one location to another, “carrying” their heat energy
with them. When the molecules of a fluid gain heat energy,
they move faster and “spread out.” As these heated molecules
spread out they become less dense than nearby “unheated”
molecules. Cooler, denser regions of the fluid settle beneath
the warmer, less dense regions, pushing the warm regions up
and out of the way. The temperature difference between a
home’s attic and basement demonstrates this phenomenon—
warm air rises and collects in the attic, while cooler, denser air
settles in the basement.
In the presence of a constant heat source, such as the burner
of a stove or the sun’s light, heat is transferred and ultimately
circulated through convection currents. Fluids warmed by
the heat source become less dense and rise; they are replaced
by cooler, denser fluids which, in turn, are warmed and then
replaced. This cycle continues, generating the convection
currents that redistribute heat from its source. The impact
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of convection currents on Earth is far-reaching, with wind,
ocean currents, and the movement of Earth’s tectonic plates
ultimately resulting from this kind of cycle.

•

Radiation is the transfer of heat from a distance through
electromagnetic waves (infrared, visible, or ultraviolet
radiation). All objects (above 0 degrees Kelvin) possess some
heat energy and thus emit electromagnetic radiation. Very
hot objects like the sun emit higher energy waves—visible
and ultraviolet light. Cooler objects emit lower energy infrared
radiation. Electromagnetic waves travel without molecular
“couriers” (in a vacuum—in the absence of matter) at the speed
of light through space. When we bask in the warmth of the sun
from a distance of 150 million kilometers (93,205,700 miles), we
experience this phenomenon.
The properties of an object—such as its color, texture, and
reflectivity—determine whether the radiation striking it will
be absorbed or reflected. Radiated heat, commonly referred to
as radiant heat, is transferred most readily to and from objects
that are dull, dark in color, and rough in texture. Conversely,
objects that are shiny, smooth, and light-colored are more
likely to reflect radiant heat.

Heat Transfer and Efficiency
The transfer of heat, flowing from hotter objects or areas to colder
ones, cooks our food, warms and cools our homes, and dries
our clothes. The fact that heat is always on the move also means
that the heat energy tends to dissipate, meaning it spreads out,
becoming unavailable for useful purposes. When you tell children
to close the door on a cold winter’s day to keep the heat in, or to
do the same on a hot summer’s day to keep the heat out, you are
acknowledging this fact.
All devices produce heat. Some do it by design, such as toasters
and ovens. Others, such as light bulbs and gas-powered engines,
do so unavoidably; the heat produced serves no useful function.
The heat released by these devices eventually dissipates and is not
recaptured for further use. Dissipated heat represents inefficiency.
Since no machine is 100% efficient (not even close!), ultimately
some of the energy cycled through a machine will dissipate as
heat energy. Devices that minimize heat loss are considered more
energy-efficient than those that don’t. Because they waste less
heat, energy-efficient devices use less energy overall to perform
the same job.
Friction is the force that resists movement. Since all machines have moving
parts, all machines are subject to friction. Friction results in the transfer of
some of a machine’s motion energy to heat energy. This heat usually serves
no purpose and is considered “wasted” energy.
Energy
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In Lesson 8, students will investigate energy efficiency as they
compare compact fluorescent bulbs and incandescent bulbs.
They will discover that incandescent bulbs release more heat
energy than comparable compact fluorescent bulbs using the
same amount of electrical energy.

0w
10

Incandescent bulbs contain
a filament that glows,
producing light when
heated. Electricity is used to
heat the filament. Compact
fluorescent bulbs contain a
gas that becomes energized as
electricity passes through it.
The energized gas reacts with
a coating on the inside of the
bulb to produce light.

w

27

Compact fluorescent bulbs transform electrical energy into light
more efficiently. If the same amount of energy input is supplied
to both bulbs, a compact fluorescent bulb will produce more light
output, or lumens, and less heat than an incandescent light bulb.
In fact, about 90% of the electricity used by incandescent bulbs
is “lost” as heat. Comparing the relative wattage—a measure of
the electrical energy a light bulb uses per second—and lumens
shows that compact fluorescent bulbs use about one-fourth
the energy of incandescent bulbs while delivering the same
amount of light. An 18-Watt compact fluorescent, for example,
produces the same amount of light as a 75-Watt incandescent light
bulb—meaning 57 fewer watts are used. Not only are compact
fluorescent bulbs more efficient, they also last about ten times
longer than incandescent bulbs. While compact fluorescent bulbs
may cost more than incandescent light bulbs to purchase, their
overall savings—in terms of operating expenses and energy
conservation—should be weighed.
While CFLs are presented as the energy-efficient light bulb alternative
in Lesson 8, they are not the only alternative. LEDs, for example, are also
becoming widespread. LED stands for Light Emitting Diode. LEDs last a very
long time (tens of thousands of hours). They are also extremely energyefficient and durable. While LEDs are still too expensive for everyday use,
they are often used in locations where it’s hard to change a light bulb, such
as traffic signal lights, tail lights of automobiles, and business signs.
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Limiting the Transfer of Heat
Maximizing energy efficiency translates into lower operating
expenses and a “cleaner” environment.
The current reliance on fossil fuels to “run” our homes, offices, cars, planes,
and trains has an environmental cost—the burning of fossil fuels is a major
source of air pollutants such as carbon dioxide, carbon monoxide, sulfur
dioxide, and nitrogen oxides. Mining practices also have a detrimental
environmental impact. Strip mining practices used to extract coal, for
example, have led to filling in wetlands; and drainage of acid runoff from
these mines harms nearby rivers and streams.

New technologies, such as compact fluorescent light bulbs, limit
the dissipation of heat, saving consumers money, decreasing the
demand for electricity, and resulting in less environmental damage.
While CFLs use less electricity, they are not totally environment “friendly.”
They contain the heavy metal mercury which can pose an environmental
threat if not disposed of properly. Students are presented with the pros and
cons of many energy alternatives in their student reference books.

The relative heat conductivity of the materials used to make various
items is also a key factor in limiting heat dissipation. Students
discover this in Lesson 7 as they test a variety of materials to see
which material or combination of materials is most effective at
keeping heat energy from escaping a bottle of warm water.

Using Insulators to Limit Heat Transfer
As indicated earlier, materials that are conductors (primarily metals)
allow heat to flow through them easily, while materials that are
insulators (rubber, wood, air, and plastic) limit the transfer of heat.

Trapping Air to Limit Heat Transfer
Trapped air is a particularly effective insulator—trapped air cannot
circulate and, consequently, cannot transfer heat by convection.
Many insulating materials are designed to capitalize on this quality.

•

Fiberglass insulation is made of glass spun into very fine,
air-trapping fibers. (Think of the air pockets in spun cotton
candy.) While glass is a relatively good conductor, fiberglass,
which is made of long thin pieces of glass, does not conduct
well. This characteristic, combined with fiberglass’ ability to trap
air between its fibers, makes fiberglass an excellent insulator.
Fiberglass blankets are sandwiched between the walls of most
homes to keep them cool in the summer (keeping heat energy
out) and warm in the winter (keeping heat energy in).

•

Like fiberglass, foam makes use of trapped air to keep our
hot drinks hot, and our cold drinks cold. Foam is formed
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Gases are good insulators
because they are not dense
and their molecules are
relatively far apart. This is
why humans will suffer from
hypothermia after just a few
minutes in 50oF water, but not
in 50oF air. (Water is about
1,000 times as dense as air
and is much more effective at
conducting away body heat.)

Teacher Background Information

|

251

by blowing air into plastic (an insulator) to create a solid
substance filled with air pockets.

•

The high-tech insulators known as aerogels (also known as
frozen smoke due to their appearance) are extremely porous
silica structures made almost entirely of air (99.8 percent),
making them phenomenal insulators.

•

Wintry fabrics such as wool, fur, and synthetic fleece are
valued for their ability to trap the air that keeps body heat
from escaping. Layering clothing also effectively traps air
(pockets of air get trapped between each layer of clothing)
and limits the loss of body heat.

•

Wood, a natural insulator with millions of tiny pores and air
pockets, is a common insulating material used in windows,
doors, and cooking utensils.

Using Reflective Materials to Limit Heat Transfer
Reflectivity is another important characteristic that influences the
degree of heat transfer. Reflective materials are incorporated into
many products because they reflect rather than absorb radiated heat:

•

People often wear white clothing to stay cool in the summer.
Light colors reflect more radiant heat and visible light than
dark colors, which absorb radiant heat and light.

•

Fiberglass insulation frequently comes wrapped in a thin
reflective foil of aluminum. The aluminum reflects heat back
into the home during the winter months and back out of the
home during the summer.

•

Certain brands of extreme-weather clothing feature a thin
plastic film lining that is highly reflective. The film reflects body
heat back towards a person’s body rather than allowing it to
escape into the surrounding air.

•

Thermoses, particularly older models, also feature a reflective
coating to limit the transfer of heat between the contents of
the thermos and its surroundings.

Conservation of Energy
common
misconception
Students often think that
energy is a fuel-like quantity
which is used up, and see
machines as one of the ways
that energy gets “used up.”
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The awareness that energy changes from one form to another and
that heat energy dissipates is the key to understanding one of the
most basic principles of energy: energy can neither be created nor
destroyed. This principle, known as the Conservation of Energy or First
Law of Thermodynamics, dispels the notion of energy loss. Many items
seem to run out of energy—a kicked ball eventually stops, spinning
tops eventually fall over, and bikes screech to a halt when we slam on
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Student Science Notebook
The Science Notebook is a student’s ongoing record of his or her work as
a scientist. Each Science Companion module for grades 1-6 has a Student
Science Notebook tailored for that module.

Student Science Notebooks are age-appropriate. Notebooks for younger
grades contain minimal text and opportunities to draw instead of write, so all
students can participate and shine as scientists. For older grades, Student
Science Notebooks utilize students’ developing skills: they contain procedures
for students to follow, and provide support for controlling variables as
students develop their own experiments—all leading to increased
independence.
All the Student Science Notebooks develop literacy and support mathematics
skills. Students apply these disciplines in the highly motivating process of
doing science.

www.sciencecompanion.com

Date:

Hello Scientist,
Welcome to the Energy unit. This notebook is your place to
record discoveries about energy. Like all scientists, you will
wonder, think, try, observe, record, and discover. As you do
so, it is important to keep a record of your work. Your questions, investigations, answers, and reflections can then be
shared and returned to at any time.
We know much about science, but there is much more to be
learned. Your contributions start here.
Enjoy, take pride in, and share your discoveries—science
depends on scientists like you!
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trademarks of Chicago Science Group and Chicago Educational Publishing Company, LLC.
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Testing How Heat Energy Transfers
Through Different Materials
Investigative Question: Does heat energy transfer at the same speed through different
materials?
Examine the five rods.
Type of Material

Observations (color, texture, temperature, size, shape)

Aluminum

Bamboo

Brass

Copper

Plastic

Predictions:
Heat energy will transfer fastest through the
Heat energy will transfer slowest through the

rod.
rod.

Why did you make the predictions that you did?
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Testing How Heat Energy Transfers Through Different Materials (Lesson 6)

Date:

Testing How Heat Energy Transfers
Through Different Materials
Data:

Material

Beginning
Time

Example 1

12:02 p.m.

Example 2

12:02 p.m.

Time When
the Butter
Slid Down
12:10 p.m.

Elapsed Time
(or 10+ minutes)

How the Rods
Felt When
Touched
(Cool, Warm, Hot)

8 minutes

Warm

10+ minutes

Cool

Aluminum

Bamboo

Brass

Copper

Plastic

1.

Use the space below to calculate the time that elapsed (passed) before the butter fell off
or slid down each rod.

2.

What can you conclude about the transfer of heat through different materials?

Testing How Heat Energy Transfers Through Different Materials (Lesson 6)

23

Date:

Testing How Heat Energy Transfers
Through Different Materials
Reflective Questions:
Think about the materials you tested in class and how quickly heat energy transferred through
each of them.

24

1.

How did your results compare with your predictions?

2.

Which material or combination of materials would you use to make a baking pan to bake a
batch of cookies in the oven? Why?

3.

Which material or combination of materials would you use to make a mug for hot chocolate?
Why? (Remember that you want to keep your hands cool but the hot chocolate hot!)

Testing How Heat Energy Transfers Through Different Materials (Lesson 6)

Date:
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Energy Journal

Fecha:

¡Hola Científico!
Bienvenido a la unidad de “Energía”. Esta libreta de
trabajo es para que anotes tus descubrimientos acerca de
la energía. Como todos los científicos, te harás preguntas,
tomarás tiempo para reflexionar, probarás nuevas cosas,
observarás, harás anotaciones y descubrimientos. Al
hacerlo, es importante que lleves un registro de tu
trabajo. De esta manera podrás compartir y repasar tus
preguntas, investigaciones, respuestas y reflexiones en
cualquier momento.
Hay mucho conocimiento científico, pero hay mucho más
que aprender. Tus contribuciones a la ciencia empiezan
aquí.
Disfruta, siéntete orgulloso y comparte tus descubrimientos – ¡El futuro de la ciencia depende de científicos como
tú!
ISBN 10: 1-59192-386-7 ISBN 13: 978-1-59192-386-2
1 2 3 4 5 6 7 8 9 10-BK1, 1109, M
2011 Edition. Copyright © 2007 Chicago Science Group. All Rights Reserved.
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Fecha:

Probando Cómo se Transfiere la Energía Térmica
A Través de Diferentes Materiales
Pregunta para Investigar: ¿Se transfiere la energía térmica a la mimsma velocidad por diferentes materiales?
Revisa las cinco varillas.
Tipo de Material

Observaciones (color, textura, temperatura, tamaño, forma)

Aluminio

Bambú

Bronce

Cobre

Plástico

Predicciones:
La energía térmica se transferirá más rápidamente a través de la varilla de

.

La energía térmica se transferirá más lentamente a través de la varilla de

.

¿En qué basaste tus predicciones?
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Probando Cómo se Transfiere la Energía Térmica a Través de Diferentes Materiales (Lección 6)

Fecha:

Probando Cómo se Transfiere la Energía Térmica
A Través de Diferentes Materiales
Datos:

Material

Hora
Inicial

Ejemplo 1

12:02 p.m.

Ejemplo 2

12:02 p.m.

Tiempo
Transcurrido

Condición de
las Varillas
al Tacto

Hora al
Caerse la
Mantequilla

(o 10+ minutos)

12:10 p.m.

8 minutos

Tibio

mas de 10
minutos

Fresco

(Fresco, Tibio, Caliente)

Aluminio

Bambú

Bronce

Cobre

Plástico

1.

Usa este espacio para calcular el tiempo que transcurrió (que pasó) antes de que la
mantequilla se cayera de cada varilla.

2.

¿Qué conclusión puedes sacar acerca de la transferencia de energía térmica a través de
diferentes materiales?

Probando Cómo se Transfiere la Energía Térmica a Través de Diferentes Materiales (Lección 6)
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Fecha:

Probando Cómo se Transfiere la Energía Térmica
A Través de Diferentes Materiales
Preguntas para reflexionar:
Piensa en los materiales que probaste en clase y qué tan rápidamente se transfirió la energía
térmica a través de ellos.

24

1.

¿Qué comparación hay entre los resultados que obtuviste y tus predicciones?

2.

¿Qué material o combinación de materiales usarías para construir un molde para hornear
galletas en el horno? ¿Por qué?

3.

¿Qué material o combinación de materiales usarías para construir un tazón para tomar
chocolate caliente? ¿Por qué? (Recuerda que quieres mantener tus manos frescas, pero el
chocolate caliente).

Probando Cómo se Transfiere la Energía Térmica a Través de Diferentes Materiales (Lección 6)

Fecha:

Libreta de
Anotaciones Para
Unidad de Energía

Libreta de Anotaciones Para Unidad de Energía
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Libreta de Anotaciones Para Unidad de Energía
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Assessments
Science Companion supplies a variety of tools to assess children
“in-the-act” of doing science, as well as evaluate their understanding
and proﬁciency as they ﬁnish clusters of lessons.

In the Teacher Lesson Manual:
Big Ideas and lesson goals are clearly outlined on each lesson’s
Quick Look pages.
Assessment Options in each lesson suggest where pre-assessment
and formative assessment can occur in the context of a lesson.

In the Assessment Book:
Rubrics are supplied to score understanding of science content.
The criteria in each rubric are derived from a module’s Big Ideas
and lesson goals.

Opportunities Overviews show where each criteria can be
evaluated during pre-assessment, formative assessment and
summative assessment.

Checklists and Self-Assessments list criteria that are related

to science process skills.

Performance Tasks are used for summative assessment to

evaluate students’ understanding of Big Ideas and lesson goals.
The Assessment Book supplies evaluation guidelines and blank
masters for each Performance Task.

Quick Checks—another summative assessment tool—employ
a multiple-choice format.

The Science Notebook Teacher Guide:
A ﬁnal assessment tool is the Science Notebook Teacher Guide.
This teacher edition of the Student Science Notebook is annotated
to help teachers know what to expect in from children in their
Student Science Notebooks.

www.sciencecompanion.com

Rubrics return to the Big
Ideas and show how to
evaluate student progress.

4 - Exceeds
Expectations
Explores content
beyond the level
presented in the
lessons.

3 - Secure
(Meets
Expectations)
Understands
content at the
level presented in
the lessons.

Rubric 2: Heat Energy
Criterion A
(Lessons 5—7)

Criterion B
(Lessons 5—7)

Criterion C
(Lessons 6—7)

Criterion D
(Lesson 7)

Warmer things
transfer heat
energy to cooler
things.

Heat energy can
be transferred
from one object to
another by direct
contact or at a
distance.

Some materials
conduct heat
energy more
easily than others.

The transfer of
heat energy can
be slowed using
insulators.

Understands at a
secure level (see
box below) and
knows that this
happens until they
both become the
same
temperature.

Understands at a
secure level (see
box below) and
shows interest in
exploring this with
different
materials.

Understands at a
secure level (see
box below) and
can apply their
understanding to
new situations.

Understands at a
secure level (see
box below) and is
interested in
exploring
different
materials to see
how well they
insulate.

Knows warmer
things transfer
heat energy to
cooler things.

Knows that heat
energy can
transfer from one
object to another
by direct contact
or at a distance.

Knows that some
materials conduct
heat energy more
easily than others.

Knows that certain
materials act as
insulators that can
slow down the
transfer of heat
energy.

Has an incomplete
understanding of
how heat energy
can be transferred
(e.g., may know
that heat energy
transfers through
space but not
through objects).

Has an incomplete
understanding of
how heat energy
can move through
different objects
(e.g., thinks heat
energy moves the
same way through
everything).

Recognizes that
sometimes heat
energy transfers
are limited but
does not relate
this to any
material.

Does not
understand that
heat energy can
transfer from one
object to another.

Does not
understand that
heat energy moves
through materials.

Does not
recognize that you
can slow down the
transfer of heat
energy.

2 - Developing Recognizes that
heat energy
(Approaches
transfers, but
Expectations)
Shows an
increasing
competency with
lesson content.

1 - Beginning
Has no previous
knowledge of
lesson content.

doesn’t recognize
the direction of
the transfer.

Does not
understand or
relate the
direction of heat
energy transfer to
any particular
direction or
pattern.
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Opportunities Overviews show where ongoing and
summative assessment can occur for each criteria.

Opportunities Overview: Heat Energy
This table highlights opportunities to assess the criteria on Rubric 2: Heat
Energy. It does not include every assessment opportunity; feel free to
select or devise other ways to assess various criteria.

Pre and Formative
Opportunities

Criterion A
(Lessons 5—7)

Criterion B
(Lessons 5—7)

Criterion C
(Lessons 6—7)

Criterion D
(Lesson 7)

Lesson 5:
Lesson 7:
Lesson 5:
Lesson 6:
- Exploration,
- Introductory
- Synthesizing
- Journal writing
Session 1
discussion
discussion,
- Synthesizing
- Synthesizing
- Journal writing
Session 2
discussion
discussion,
- Sharing
- Family Link “Heat
- Science notebook
Session 2
discussion,
Energy
pages 22 24
- Science
Session 1
Transfers”
- Family Link
notebook pages Lesson 6:
- Reflective
“Kitchen
20-21
discussions,
- Journal writing
Conductors”
Lesson 6:
Session 3
- Science notebook Lesson 7:
- Synthesizing
- Science notebook
page 23
- Introductory
discussion
pages 25, 29, 33
- Synthesizing
discussion
Lesson 7:
- Family Link
discussion
- Synthesizing
- Introductory
“Insulator
Lesson 7:
discussion,
discussion
Scavenger Hunt”
- Introductory
Session 3
discussion
- Journal writing

Summative Opportunities

Performance Tasks
Heat Energy
Transfers Cluster
Hot Chocolate,
page 33

Heat Energy
Transfers Cluster
Hot Chocolate,
page 33
Baking Cookies,
page 34

Heat Energy
Transfers Cluster
Baking Cookies,
page 34

Heat Energy
Transfers Cluster
What to Wear?,
page 35

Quick Check Items
Heat Energy
Heat Energy
Transfers Cluster
Transfers Cluster
Pages 43-44: items
Pages 43-44: items
2-5
2-5

Heat Energy
Transfers Cluster
Page 45: items 6-8

Heat Energy
Transfers Cluster
Page 45: items 9,
10
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Here's a sample of a
Performance Task.

Baking Cookies
Heat Energy Transfers Cluster (Lessons 5-7)
Farleigh and Kersten love to cook. They get together nearly every weekend to bake
cookies.
One weekend they went to a cooking store to check out cookie sheets. They saw
many different brands and noticed that they all had a new kind of label. In addition
to lots of other information, each label read:
“Good conductor”
What does that new label mean? Why would they want a cookie sheet with that label?
TEACHER NOTE:
Use this assessment after teaching Lesson 6.

EVALUATION GUIDELINES:
When evaluating student answers, consider whether they include the following elements
in their written explanations:
x

Good conductors are designed to transfer heat quickly and evenly.

x

Having a cookie sheet that transfers heat well would help ensure that the cookies
bake properly.

34 | ENERGY | PERFORMANCE TASK EVALUATION GUIDELINES

Here's a portion of a Quick
Check assessment.

6. (Lesson 6) True or False? If false, rewrite the statement to make it true.
Heat energy transfers through all materials at the same rate.

false

Heat energy does not transfer through all materials at the same rate. Materials
vary in their ability to conduct or transfer heat energy..

7. (Lesson 6) The transfer of heat energy through materials is called:
a. conduction
b. insulation
c. refrigeration

8. (Lesson 6) Copper is considered to be a
heat.

conductor of

a. good
b. bad

9. (Lesson 7) Which sentence best describes insulation?
a. the transfer of heat energy through materials
b. the cooling of warm materials over time
c. the slowing down of heat energy transfers

10. (Lesson 7) True or False? If false, rewrite to the statement to make it true.
An insulator is a good conductor of heat energy.

false

It is a poor conductor because it does not allow heat energy to pass through it
easily.
ENERGY | QUICK CHECK ANSWER KEYS | 45

Teacher Masters
and Visual Pack
All the Classroom Tools You Need
Teacher Masters may be reproduced and used
during lessons. Their uses vary—they may be
used by individuals, in groups, or as reference
sheets for teachers or adult helpers in the
classroom.
Family Letters (introductions to the module) and
Family Links (homework or optional activities)
are also in the Teacher Masters.
Visuals include posters and pictures that may be
displayed or projected in the classroom during
lessons. In some cases, Visuals may also include
cardstock games that are used during lessons.

www.sciencecompanion.com

Name:

Date:

Family Link with Science—Homework

Kitchen Conductors
Identify what some of the utensils and other things in your kitchen (such as cooking
spoons, spatulas, oven mitts, baking pans, and cooking pots) are made of. They may
be made of one material or several different materials. Some may be made of the
materials you tested in class (aluminum, copper, brass, bamboo, and plastic). Note
in the following table some of the items you found, what they are made of, and
whether you think they are good or poor conductors of heat energy.
Safety Note: Only predict whether you think the item is a good or poor conductor of
heat energy. Do not test anything unless you have an adult supervising you.
Note: Refer to Chapter 6, “Conductors of Heat Energy,” in your student reference book to assist you
as you identify the different types of materials the tools in your kitchen are made of.

Kitchen Item

Material(s) It’s Made of

Good or Poor Conductor

Please return to class by ____________________________.
Family Link: Kitchen Conductors (Lesson 6)

Energy Teacher Master 43

Student Reference Book
The Student Reference Books provide another

avenue for students to explore science content.
Topics are directly related to each module’s
Big Ideas.

Reading the books, students can verify and extend
what they’ve learned through hands-on exploration.
Rich graphics in each book help students extend
classroom experiences into real-world contexts.
In addition, the books contain color-coded sections
about the history of science and technology.
Sections such as “People Doing Science” tell about
pivotal scientists of the past, and also describe work
that diﬀerent kinds of scientists conduct in the
present. “Technology and Inventions” sections
explore the ways that advances in
technology have led to new scientiﬁc
exploration as tools improved, and how
scientiﬁc discoveries have been applied
by human technology.

The spirit of inquiry.
An invitation into curiosity.
The tools for success.
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6
Conductors of Heat Energ y
Kitchen Conductors
Scientific Inventions in Your Kitchen!
In science class you noticed that heat energy travels through
some materials better than others. Materials that transfer heat
easily are called conductors. Materials that slow the transfer
of heat are called insulators.

57

58
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Why is it important to know whether something is a conductor
or an insulator? Step into your kitchen the next time someone
is baking and you will find an answer to this question. Most
likely, you will notice a lot of different items made up of a lot
of different materials—metal pans, rubber spatulas, cloth oven
mitts, wooden spoons. Think about how each of these items is
used. Do they need heat to travel through them easily or are
they meant to keep heat from transferring? What are each of
these things made of? Do the materials they are made from
help them do their “jobs”?

Conductors of Heat Energy

Each tool we use in the kitchen serves a unique role in the preparation of food. There are some things that we want heat energy to
transfer through easily, such as pots and pans and baking sheets.
Most of these things are made of materials that conduct heat
energy easily—aluminum, stainless steel, or copper.

Then again, there are other things in the kitchen that we
definitely don’t want to get hot. Imagine oven mitts made of
metal. Instead of protecting your hands, they’d cause you to get
burned! You also wouldn’t want cooking spoons, spatulas, and
even pot handles to get hot. Many of these things are made of
insulators that limit the transfer of heat—plastic, wood, rubber,
and cloth.
During Lesson 6 you discovered that slices of butter fell rapidly
from the aluminum and copper rods, but not from the brass,
bamboo, and plastic rods. This is because the heat energy in
the water transferred quickly through the aluminum and copper rods, but more slowly through the brass, plastic, and bamboo rods. Let’s explore how each of these materials are used in
kitchens, and why.

59
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Copper is an excellent conductor of heat energy. Pots and
pans made of copper transfer heat energy quickly and evenly
to all sides of the pan—this helps food get cooked evenly
throughout. When the pan is removed from its source of heat
energy (the burner), it immediately transfers its heat energy to
the surrounding air and cools down. This keeps food from getting overcooked.

T Think About It!
Since we know that
copper is an excellent
conductor and you found
in Lesson 6 that brass is a
poor conductor, do you
think zinc is a good or
poor conductor of heat
energy?

Aluminum is also a good conductor of heat energy. When
heat energy is applied to an aluminum pan, the pan transfers the heat energy quickly and evenly to all sides, just like
copper.
Brass is an alloy (a mixture) of copper and zinc. Even though
brass is a metal like copper and aluminum, it does not conduct heat energy nearly as well as copper and aluminum.
Chances are you will not find too many brass pots in your
kitchen!
Bamboo, like all wood, is a poor conductor of heat energy.
Because they do not transfer heat energy well, bamboo and
wood are used to make cutting boards, spoons, and serving

Conductors of Heat Energy

dishes. But you need to be careful when using bamboo around
heat! If enough heat energy is applied, bamboo will burn.
Think of a log thrown on a fire…the same thing can happen if
a wooden spoon is placed in an oven, or left unattended on a
stovetop.

Energy Fact
Bamboo is a woody grass. Some types can grow to a height of 18 m (60 ft) in about
3–5 years. They can grow as much as 61 cm (2 ft) per day! Because bamboo grows
so quickly, it is a better choice than wood for many kitchen items.

Plastic is a poor conductor of heat energy. Plastics make good
cooking utensils, such as spoons to stir sauces and soups, or
storage containers for food. Even though plastic does not transfer heat energy well, if enough heat energy is applied to some
types of plastic, they melt. Only certain plastics are designed
to handle high temperatures. So be careful about how you use
plastics around heat.
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Combinations of Materials—Many types of cookware and
kitchen utensils are made from a combination of materials.
What is the advantage of having a copper pot with a plastic
handle? You can heat the pot quickly on a stovetop, but still
be able to pick it up without an oven mitt. Many types of pots,
pans, and utensils are made of a combination of materials—
some that are good conductors of heat energy and others that
are poor conductors. Using a combination of materials makes
these tools even easier to use in the kitchen.

Cooking—Harnessing Heat Energy
Transfers to Meet Our Needs
How does heat energy transfer to cook the food you eat? In the
case of stovetops, heat energy flows from the burner on your
stove to the pan resting on it, and then to the food it contains.
In an oven, the heat comes from electricity or gas and is transferred through the air to the food baking, roasting, or broiling
inside the oven.

Conductors of Heat Energy
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How Well Do Materials Conduct Heat Energy?
How well do the pots and pans in your kitchen conduct heat
energy? The bar graph below shows how well a variety of
materials conduct heat energy compared to copper.

Heat Conduction by Various Materials
100

80
59

40

30
16.5

glass

copper

water

3.5
aluminum

0.3

brass

0.14

20

iron

0.04

stainless steel

0.02

wood

0

plastic

0.008

paper

20

Use the bar graph, “Heat
Conduction by Various
Materials” to answer the
following questions:
• What material would
you want a teapot that
you boil water in to be
made of?
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tin

Speed of Heat Conduction
Compared to Copper (%)

100

T Think About It!

Material

As you can see from the bar graph, kitchen tools made from
plastic, paper, wood, and glass do not conduct heat energy
very well compared to copper. That is why these materials
are more often used in kitchenware that protect us from heat
energy, such as drinking mugs, serving dishes, spatulas, and
pot handles. Pots and pans are made from materials that conduct heat energy well. These materials include copper, aluminum, iron, and stainless steel.
Each type of kitchenware has different characteristics that make
it unique. No one type of kitchenware is perfect for all jobs—but
each one might be perfect for a particular job. So the next time
your family is preparing dinner, ask if you can help them—and
share with them what you’ve learned about heat energy!

• What material would
you use when you want
to cook something very
slowly over a long time
without burning it?
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History and Biographies
Harnessing Heat Energy—Kitchen Appliances
Refer to the timeline “A Walk Through Energy History” on
pages 129–146. Several of the milestones listed are related to
kitchen appliances and cooking:

1913—The first refrigerators for home use are
produced in Chicago.
The first refrigerators looked very different than the one in your
home today! For one thing, they did not have a freezer compartment. Refrigerators with freezers were not made until the 1920’s
and ’30s. Refrigeration technology did not improve much until the
1950’s and ’60s. It was during this time that inventions like automatic defrosters and automatic ice makers first appeared.
The first refrigerators were not very friendly to the environment.
From the 1930’s through the 1980’s a gas, called Freon, was used
in refrigerators to help keep food cool. In the 1970’s and ’80s
people became more concerned about the environment. In the
late 1980’s scientists confirmed that Freon helped cause what’s
called the Antarctic Ozone Hole. This knowledge led to the development of refrigerators that use ammonia gas, instead of Freon,
which is more environmentally friendly.

T Think About It!
Studies by scientists in the 1970’s found that gases released into the atmosphere, such
as Freon, accumulate in the stratosphere. This is the layer of the atmosphere where
the ozone layer is located. The ozone layer protects living organisms from the harmful
effects of the sun’s ultraviolet radiation. A small decrease in the ozone layer can result in
an increased rate of skin cancer in humans.

Conductors of Heat Energy
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How Does a Modern Refrigerator Work?
A refrigerator contains a system of coils, a compressor, and an
expansion valve. Ammonia gas flows through these pieces, as
Freon once did, in a continuous cycle. This transfers heat energy
from the inside to the outside of the refrigerator, so the refrigerator is constantly getting rid of heat energy. Let’s explore the process more closely and see the role that heat energy transfer plays
in cooling your food.

Freezer
compartment

1

A compressor squeezes the
ammonia gas that enters it.
This causes the gas to heat
up. As the heated gas passes
through the coils on the outside
of the refrigerator, it transfers its
heat energy to the surrounding
air. That is why it may feel
warm towards the back of your
refrigerator.

4

This very cold gas then flows
through the coils inside the
refrigerator. As it does so, heat
energy from warmer inside of
the refrigerator is transferred
to the colder ammonia gas.

3

The liquid is then pushed
through an expansion valve.
Once it passes through the
valve, it immediately boils and
turns back into a gas. By doing
so its temperature drops to -6ϒC
(-27ϒF).

Compressor

2

As the gas transfers its heat
energy, it condenses into
ammonia liquid.

Expansion
valve
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1919—The pop-up toaster is invented.
Toasting bread began as a method of making bread last longer.
It was a very common activity in Roman times. “Tostum” is the
Latin word for scorching or burning. The first electric toaster was
invented in 1893 in Great Britain and reinvented in 1909 in the
United States. It only toasted one side of the bread at a time and
it required a person to stand by and turn it off when the toast
looked done. Charles Strite invented the modern pop-up toaster
in 1919.

1947—Raytheon introduces the first microwave oven.
In 1947, Percy Spencer was touring one of his laboratories at the
Raytheon Company. He stopped in front of a magnetron tube—a
device that makes microwave energy. Feeling a sudden strange
sensation, Spencer noticed that the chocolate bar in his pocket
had begun to melt. He then held a bag of unpopped popcorn
next to the magnetron tube—only to see the kernels explode
into popcorn.
From this simple experiment, Spencer and Raytheon developed
the microwave oven. The first microwave oven weighed a hefty
340 kg (750 lbs) and was as tall as an average adult. That is very
different than today’s microwave ovens!

Conductors of Heat Energy

How Does a Microwave Oven Work?

Microwave ovens cook food in an amazingly short amount of
time. They use microwave energy to cook food. When you start
a microwave oven, a magnetron tube inside the microwave produces and releases microwave energy. The water, fats, and sugars
in foods absorb the microwave energy. As the microwave energy
is absorbed, it is transferred to heat energy which cooks the food.
Most plastics, glass, or ceramic materials do not absorb microwave
energy. This is why it is safe to use these dishes in a microwave
oven. Microwave energy reflects—or bounces—off metals, which
is why you cannot put metal pans or aluminum foil in a microwave oven.
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ExploraGear

®

ExploraGear® Items

The ExploraGear® provides all of the hard-to-ﬁnd, hands-on materials needed to
eﬀectively implement a Science Companion module. This kit of non-consumable
and consumable items is your go-to place for the tools needed to teach inquiry
science. The authors of Science Companion carefully developed the curriculum
so that the ExploraGear® items are not overwhelming and unfamiliar, but ﬁlled
with the most essential, high quality items needed to engage students in a rich,
interactive, inquiry science experience.
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I Wonder: notice, ask questions, state problems
I Think: consider, gather information, predict
I Try: experiment, model, test ideas, repeat
I Observe: watch, examine, measure
I Record: record data, organize, describe, classify, graph, draw
I Discover: look for patterns, interpret, reflect, conclude,
communicate discoveries
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I Wonder...

What’s in Science Companion?
For the Teacher

Teaching
and
Assessment
Teacher Lesson
Manual

Assessment
Book

Student Notebook
Teacher Guide

Great
Classroom
Support

Reference Materials

• Teacher Reference Materials
• Lesson O

Teacher Masters
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Visual Aids

• Transparencies and Posters
• I Wonder Circle® Poster
in English & Spanish

I Discover...

What’s in Science Companion?
For the Student:

Classroom
Supplies

Student Science
Notebook

Exploragear® Kit

Student
Reference Book

Trade Books

English & Spanish

Great
Curriculum
Support
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c
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r
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d
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(Levels 4-6)

(Levels K-3)
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PreK-6 Inquiry Science Curriculum

Motion

While deciding what makes a solid a
solid, watching water disappear from
an open cup, or comparing various
liquids, children find the value in asking
questions and probing the world
around them for meaningful answers.

Life Science

Through activities that engage
children’s bodies and minds, children
move their own bodies in various ways
to learn about motion, as well as build
ramps, roll toy cars, drop and crash
marbles, slide pennies and shoes, and even fly paper
airplanes.

Life Cycles

From watching a pea sprout to feeding
apples to butterflies, children closely
study four organisms, including
humans, to observe the remarkable
growth and change that living things
experience during their life spans.

Early Chilhood

Solids, Liquids, and Gases

Earth Science

Physical Science

From collecting animal tracks to
dissecting flowers, children deepen
their understanding of what makes
something alive as well as exploring
the similarities and differences among

Physical Science

living things.

Collecting and Examining Life

Early Science Explorations

Weather

Physical Science

Life Science

Through experiments with prisms,
mirrors, bubbles, water, sunlight, and
flashlights, children bring rainbow
effects into their classroom and onto
the playground. They also mix colors to
observe that colored light produces different results
than mixing pigmented paints, dough, or water.

Magnets

Earth Science

Rainbows, Color, and Light

Rocks

Earth Science

Early Chilhood

Inspiring students to explore their world.

Soils

From making a collage of the leaves
and seeds they find to constructing a
lever from rocks and wood, children are
introduced to the wonders of science
and scientific exploration. Contains 7
studies in one book: Growing and Changing; Class Pet;
Collections from Nature; Constructions; Dirt, Sand and
Water; Sky and Weather; and My Body.
One day students learn to use a
thermometer to record temperature,
another day they measure rainfall
or investigate the nature of ice.
Throughout the year, students use
their senses as well as scientific tools to discover that
weather is a dynamic part of nature.

From testing what sort of everyday
objects are attracted to magnets to
comparing the strength of different
magnets, children deepen their
observation skills while learning about
the nature of magnets.

One day children examine fossils,
another day they might test minerals.
As children collect, examine, describe,
and experiment with rocks, minerals
and fossils, they hone their observation
skills and begin to unravel the puzzle of what rocks are
and how they are formed.
From closely observing soil components
and their properties to discovering the
importance of earthworms, children
use their senses of sight, smell, and
touch to explore the wonders of soil.

www.sciencecompanion.com 888.352.0660

Earth’s Changing Surface

Life Science

From building river models that explore
erosion and deposition to touring the
school grounds looking for evidence of
the earth’s changing surface, students
use hands-on investigations to discover
the dynamic nature of the earth’s surface.

Human Body in Motion

Physical Science

By modeling how muscles move bones,
testing reflexes, and measuring the
effects of exercise on breathing and
heart rate, students begin to appreciate
the interactions between body parts
and recognize the importance of protecting them by
making healthy choices.

Watery Earth

Matter

Energy

Whether watching light “bend” a
pencil in water or building a periscope,
the combination of hands-on, multisensory learning enables children
to understand what light is, how it
behaves, and why it makes sight possible.

One day children chart the moon’s
cycles, another day they might make a
scale model of our solar system. By
observing the world around them, they
address questions such as “Why are
there seasons?” and “Why does the moon appear to
change shape?”
Whether following a drop of water
through the water cycle, measuring
their own water usage, or exploring
how filters clean dirty water, students
are encouraged to use what they learn
to have a positive impact on water resources.
With challenges like exploring what
they can learn about an unknown
substance called “Whatzit,” students
experience the excitement of scientific
discovery and gain an appreciation of
the scientific method used by professional scientists.
Whether testing the efficiency of light
bulbs, exploring heat conduction,
or designing an imaginary invention
demonstrating the transfer of energy,
students discover that energy is at the
root of all change occurring in the world around them.

Force and Motion

By demonstrating and explaining
ways that forces cause actions and
reactions, as well as gaining a deeper
understanding of basic forces such as
friction and gravity, students discover
the many ways that forces affect the motion of objects
around them.

Building Skills

Physical Science

Earth Science

By watching composting worms create
soil, to modeling the nutrient cycle,
students have the opportunity to
investigate the organisms that carry
out the process of decomposition and
recycle nutrients in an ecosystem.

Earth Science

Nature’s Recyclers

Our Solar System

Earth Science

Life Science

Whether exploring static charges,
figuring out how to get a light bulb
to light, or testing the conductivity of
everyday objects, students experience
firsthand the excitement of electricity
and scientific discovery.

Physical Science

Electrical Circuits

Light

Physical Science

Physical Science

From going on a nature walk to
dissecting owl pellets, children are
asked to think about how organisms
(plants, animals, fungi, and microscopic
living things) survive in the places they
live, and how they interact with other living things.

Science Skill Builders

With 21 lessons spanning the breadth
and depth of science skills, students
develop a core understanding of using
tools in science, scientific testing,
observation skills, and the importance
of analysis and conclusions.

Design Projects

Animal Homes, Human Tools, Simple
Machines, Moving Systems, Electrical
Circuits, Human Systems.
The design project series was
developed to support compatible
modules by allowing students to design and/or build
animal homes, tools, machines, and designs of their
own creation. Taking between 4-6 sessions, the
projects strengthen skills and ideas about choosing
materials, using tools, working with the limitations of
materials, solving problems, and overall project design.

Technology

Life Science

Habitats
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Unique Features...
Program Features

FOSS

Prepares students to do
inquiry-based science
Hardback, colorful, content-rich
student reference materials for
upper elementary students
Bound student science notebooks
to foster student literacy and
reading skills
Parallels in instructional design to
Everyday Mathematics®
Variety of assessment strategies

P
P

A variety of pilot options to fit the
interests and needs of districts
Correlations to local and state
science standards
Teacher must gather minimal
teacher supplied items
Early Childhood activity-based
modules available
Unique content offered to meet
standards
Children develop science habits of
mind in addition to content
knowledge
Engaging activities nourish
children’s curiosity
Supports teachers in reaching
Big Ideas
Full curriculum available digitally

P
P

(K Only)

P

Science Companion

P
P
P
P
P
P
P
P
P
P
P
P
P
P

STC

Lesson O introduces students to
the scientific method through the
“I Wonder” Circle
Student Reference Books
The original Student Science
Notebooks
Developed by the creators of
Everyday Mathematics®
Teacher-friendly formative and
summative assessment strategies
Several no-cost pilot options,
including an innovative online pilot
program
Correlated to state standards with
customized local standard
correlations available upon request
ExploraGear and Supplemental
Classroom Supplies available

P

P

Modules developed specifically
for PreK-K available

Light and Rainbows, Color, and
Light modules available
“I Wonder” Circle integrates
modules as tool for student
reflection
Engaging, hands-on activities
focused on Big Ideas
Reflective Discussions help
children integrate their experience
and build science knowledge
Hyperlinked teacher materials
(iTLM’s) & digital student materials
build affordable access

P
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A New Way to Pilot...
An Innovative Free Online Pilot Program!
We know that both time and financial resources are limited for
school districts these days.
So, we are delighted to introduce an exciting new digital opportunity
for you to try Science Companion materials at no cost, at a scale that
is easily manageable. And it’s high tech, too!

Come to our Online Pilot Website and find:
•
•
•
•
•

Sample lessons from eight of our modules.
Conversation and support from content and teaching experts.
Free digital teacher materials and student resources.
Directions on how to order ‘lending library’ for kit materials.
A pilot that will give you a rich taste of inquiry science but requires no more than a handful of classroom sessions.

“I think this is an awesome resource for doing science.”

Field Test Teacher

There are a limited number of online pilots available,
so contact us now to find out how you can
explore Science Companion at your pace, for free.
(And, of course, we have traditional pilots available too. Just ask!)

www.sciencecompanion.com

888-352-0660
pilot@sciencecompanion.com

Professional Development
Succeed with Science Companion

Inquiry-based learning in science is exciting, effective,
and evocative. It also can be challenging.
We can help you take the mystery out of inquiry!

Philosophy

A half-day session introducing the methodology,
pedagogy, and best practices of Science Companion.

Implementation

Building from specific modules your district is using,
a hands-on exploration of how to best implement
Science Companion in your classrooms.

Designed by the
University of Chicago’s
Center for Elementary
Math & Science
Education.

Assessment and Science

Participants

Formative and summative assessment can work together
to strengthen teaching and test scores!

Teachers and administrators
in districts using Science
Companion.

Coming from Everyday Math

Length

Science Companion was developed by the same researchers who developed Everyday Mathematics, and many of
the same pedagogical tools are used. Making the jump to
Science Companion is easy!

Train the Trainers

Build a community of Science Companion experts in your
district or intermediate unit.

It’s in the Bag!

Fully customizable workshops to meet your needs. Contact us to
learn how we can best help you!

Mix and Match to your needs
to build a half day or full day
session.

Continuing Education

CEU’s available, please ask us
about we can work with you to
arrange credits.

Cost

Ask your rep for more
information!

The spirit of inquiry. An invitation to curiosity. The tools for success.

Contact Us!
Get a Full Curriculum Sample
Check out a Pilot Program
Get a Custom Scope & Sequence
Find your Sales Rep
Phone/Fax: 888-352-0660
8400 Woodbriar Drive
Sarasota, FL 34238
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info@sciencecompanion.com
www.sciencecompanion.com

The spirit of inquiry. An invitation into curiosity.

The tools for success.

