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This Student Notebook is designed to be used as a companion piece to our online
curriculum.

The pages of this book are organized to match our philosophy of teaching which follows the
5E model.

Only student pages are included in this book and directions on how to use these pages are
found in our online curriculum. Use the URL address and password provided to you by your
district to access our full curriculum.

A short activity to grab the students’ interest.

A hands-on activity where students experience the
concept being taught.

A reference material that includes parent
connections, technology applications, and science
news.

Reading Science offers a reading passage about the science
concept, including comprehension questions. Math
Connections include a set of grade level appropriate math
problems that address the concept being studied.

An expository or narrative writing prompt based on
the concept where students can demonstrate
mastery.

ii

Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Changes from Heat

Sometimes you feel too hot. Sometimes you feel too cold. How do you cool off? How do
you warm up?

Take another look at these pictures. How does the fire change the wood? How does the
fire change the food? How else can heat change things?

Adding heat causes melting and evaporation.What happens if you add heat to ice? The
ice melts. It changes from a solid to a liquid.

What happens if you add heat to water? The water boils and evaporates. When water
evaporates, it changes from a liquid to a gas. The gas rises into the air.

reflect

The fire gives the boys heat.

Heat melts ice cubes. The solid ice
changes to liquid water.

The fan cools the man.

This was a lake. Heat caused the
water to evaporate. After the water
became gas, the lake dried up.

Some things can go back the way they were, other changes are permanent. Water
can be put back into the freezer and turn into ice. What about the eggs in a cake?
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Changes from Heat

Adding heat also changes texture. Texture is how rough or smooth something feels.
Ice may be bumpy or rough. Adding heat melts the edges and creates smooth water.
Evaporation can change a lake bottom from smooth mud to rough, cracked soil.
what do you think
Heat changes things in other ways. What did heat change in these things? Fill in the
blanks with these words: COLOR, SIZE, or SHAPE. Circle the changes that are
permanent.

When we cool something, we take away heat. Water freezes when enough heat is removed.

Cooling changes things. Taking away enough heat freezes liquids. When a liquid freezes, it
becomes a solid. Freezing gives liquids a shape.

How else can cooling change things? Red-hot objects are not red after they cool. Also, removing
heat from smooth water can make ice cubes with rough edges. That means cooling something can
change its shape and texture.

look out!

Cream mixed with sugar is
runny. It turns into solid ice
cream when it cools.

The man is making a
horseshoe. It will turn black
when it cools.

The popcorn changed

.

The candy changed

.

The burner changed

.

!$

Sa
mp
le



Changes from Heat

what do you think
Hot lava flows out of volcanoes. As
it flows, it cools down.

This picture shows both hot and
cool lava. Write COOL next to
the arrow pointing to the cool
lava. Write HOT next to the arrow
pointing to the hot lava.

Which property did you use to make
your decision? Did color help you?

Discover Science: Changing Bridges
Metal things get slightly bigger as they get hotter. They get slightly smaller as they cool. A
metal bridge has a different size and shape on a hot day compared to a cool day. People
who design bridges understand this. They add gaps around the metal pieces. Each piece
has space to get bigger as it heats up.

Though we do not notice it, this bridge
changes shape as it heats up and
cools down. Why is it not damaged as
it changes?

The bridge is made up of metal
plates with gaps around them. As
the plates get bigger, they fill the
gaps and do not damage the
bridge.
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Changes from Heat

What Do You Know?
What happens to each of the following objects when you add or remove heat? Write
your answers in the boxes beside the pictures. Use these words:
• Dry out
• Freeze
• Get smaller
• Melt

If you: It will:
Add heat to ice cream

Add heat to a wet towel

Remove heat from
water

Remove heat from a
metal rod
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Changes from Heat

connecting with your child
Heat and Air
In this investigation, you and your child will
study the way that air can expand and
contract when heat is added or removed.
You will need these materials: an empty,
plastic water or soda bottle (about one pint);
a refrigerator freezer; and a hot water tap.
The less rigid the bottle is, the better.

Begin by explaining that the empty bottle is
not really empty because it is full of air.
Explain that air is made of extremely small,
moving particles. As these particles are
heated, they move faster. As they are cooled,
they slow down.

Follow this procedure to complete the
investigation:

1. Put the cap on the bottle and ask
your child to squeeze it. Your child
won’t be able to crush the bottle
because it is full of air.

2. With the cap still on, turn on the hot
water tap and hold the bottle under it
for one minute. Ask your child to try to
squeeze the bottle again. It will be
even harder to squeeze the bottle
because the air inside expands when
you add heat to it. (That is, the
particles move more quickly and
therefore are farther apart.) For further
proof, undo the cap and listen to the
air rushing out.

3. Put the cap back on the bottle, and put
the bottle in the freezer. Ask your child
to predict what will happen to the bottle
in the freezer.

4. Remove the bottle after 30 minutes
and ask your child to explain why it
changed shape. (Air contracts when
heat is removed. The particles slow
down, and therefore they cannot
move as far apart.)

5. Finally, have your child hold out his or
her hands, palms up, and explain that
you are going to pour cold air onto
them. Remove the bottle cap and tip
the bottle as you would when pouring
water into someone’s hands. Your
child will feel the cold air on his or her
palms. Explain that you were able
to “pour” the air because cold air is
heavier than warm air.

Here are some questions to discuss with
your child:

1. Can you name something else that
changes size when heat is added or
removed?

2. What do you think would happen if
we filled the bottle with water and put
it in the freezer? (Explain that water,
like air, is made up of extremely
small, moving particles.) Although
usually things shrink when they cool,
water is unique in that the particles
align to make a larger volume overall
when it becomes solid. This is more
detail than you need to provide to
your child, but you can discuss that
water is different from other materials
for that reason.
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How many kinds of plants can you think of?

Trees and grass are plants. So are bushes and shrubs.
A plant is a living thing that makes its own food and cannot
move from place to place on its own. Plants use their
leaves to make their own food.

Some plants grow on land. Other plants grow in
water. Maybe you have have seen lily pads on a pond.
The round, green pad is a leaf. The round leaves of water
lilies float on the water. The rest of the plant
is under water.

What do plants need?

Plants need many things to stay alive. The most important
things are water, air, and sunlight. Plants use these three
things to make their own food.

Plants also need space. Big plants need more space than
small plants. Nutrients are another thing plants need,
which they get from soil. Soil also holds water and helps
keep plants upright and in place.

reflect

What Plants Need

nutrients: materials that
plants use to grow and
develop.

Look at these pictures.
Could you write what plants’

basic needs are here?
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What do plants need for growth?

! Sunlight: The Sun provides warmth and energy for
plants to survive. Plants use the Sun’s energy to
make their own food in their leaves. Not enough
sunlight will slow down a plant’s growth and even kill
it. Too much sunlight can be a problem too, if the
plant and soil are drying out too quickly. Pollution in
the air from machines, fires, and other sources can
block sunlight from plants.

! Nutrients: Nutrients found in soil are needed to help
plants grow. Soil also provides a base that the roots
hold on to as a plant grows bigger and wider.

! Air: Plants take in carbon dioxide from the air to use
in the process of photosynthesis (making their own
food) and release oxygen which we use.

What Plants Need

!"#$%&'(
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! Water: It comes from the sky as rain or snow and it flows on top of or through soil into
lakes, rivers, and streams. Water is very important to plant growth. It helps the plant
move nutrients from the soil up through its stems and leaves. Water keeps the plant
moist, flexible, and is needed for the plant to make its own food.

! Space: Space is yet another factor to consider when growing plants. The roots, the
stem, and the leaves all need room to grow. Without enough room, plants will be small.
Overcrowded plants are also more likely to suffer from diseases since airflow may be
limited.

Now it is your turn!
You learned about plants’ basic needs. In the table below, write the basic need that matches
each definition. The first one is already done for you:

Definition Plant Basic Need

Plants use this to make their own food in their leaves. Sunlight

It comes from the sky as rain or snow and is very important to
plant growth.

Plants take in carbon dioxide from this to use in the process
of photosynthesis.

These are found in soil and are used by plants to grow.

#"(+%-#(!
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How much sunlight a plant gets is important.
A plant cannot make food if there is too little sunlight. It may stop growing and die. Too
much sunlight may burn a plant’s leaves.

How much water a plant gets is also important.
Too much water makes the leaves turn yellow and drop off. A plant without leaves cannot
make food. Too little water makes a plant wilt. A wilted plant cannot make food, either.

This healthy plant got the
right amount of sunlight
and water.

This wilted plant did not
get the right amount of
water and sunlight.

What Plants Need

Plants have different parts that help them get the things they need to survive.

Leaves take in air and
sunlight to make food.

Roots take in water and
nutrients from the soil.

Stems support the plant
and move water, food, and
nutrients.

Flowers turn into fruit and
make seeds.

Look out!

Fruits are the fleshy
substances that usually
surround seeds.

Seeds grow into
new plants.

"#&

Sa
mp
le



What Do You Know?
Look at the picture of the rose plant.

What does this plant depend on?

Think about what it needs. The plant needs many
things to stay alive.

Now you try! Look at the pictures below. Use a
word from the word box to finish the sentence. Use
each word one time. Write your answers in the
blank.

01+2 314

The rose plant depends on the sun
for __________________.

The rose plant depends on the rain
to get ____________________.

The rose plant needs to get
________________ from soil to grow.

What Plants Need
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The rose plant needs _________ to
grow.
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connecting with your child

Go Exploring With Your Child
To help your child learn more about the
basic needs of plants, go on an exploration
in your yard, a park, your neighborhood, or
any other place that will provide the
opportunity to observe a variety of plants.
While keeping safety in mind, be creative
with the habitat you choose, and invite
your child to make suggestions for places
for your exploration. You may go several
times, exploring a different habitat to find
unique plants each time. Tell your child
that you are searching for the strangest
plants you can find. Before you go on the
exploration, let your child help you
brainstorm the types of plants you might
see, such as trees, grasses, bushes, or
shrubs.

During your exploration, have your child
write down or draw a picture of plants that
you observe and their parts. Then ask your
child to name the things the plants need to
live. Ask your child questions such as
these: “What do plants need to make their
food? What do plants need to ‘drink’? How
do the roots help the plant? How do the
leaves help the plant?” If your child does
not know, you can take this opportunity to
explain some of the plant’s basic needs or
conduct Internet research together when
you return home. However, do not get too
caught up in the verbal aspects of this
activity; the physical exploration and
observation will delight and fascinate your
young one.

Here are some questions to discuss
with your child:

1. What are plants?

2. Why do plants need sunlight, air,
water, nutrients, and space?

3. Where do plants get their food?

4. Why do plants need space to
grow?

5. What do plants get from the soil?

6. How do you know a plant is a living
thing?

What Plants Need

"#(

Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Sa
mp
le



Quick Changes to Land
reflect
The “Big Island” of Hawai’i is the largest
of the Hawaiian Islands. It has an active
volcano. The Kilauea volcano has been
active and erupting since 1983. The lava
that flows from the Kilauea volcano has
added around 500 acres of new land to
the island.

Adding land from cooling lava can be
good. It provides more space for plants
and animals to live. However, hot lava
from volcanoes can also destroy the
habitat that was already there.

Slow-moving lava from the Kilauea
volcano hardens as it flows across the
land and cools.

Volcanoes are not the only powerful force that can rapidly change Earth’s surface.
Earthquakes and landslides can quickly move land to new locations. What happens
when strong forces change the land very quickly?

Did you know you can make a mini volcano in your own kitchen?

try now

Lay down newspaper to
protect the kitchen counter.
Grab a small glass you can
see through. Add 4 spoonsful
of baking soda and 2
spoonsful of dish soap to the
glass. Mix with a spoon. Next,
add about 2 ounces of
vinegar to the glass. The
mixture will bubble up, just
like an erupting volcano!
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Quick Changes to Land
How do volcanoes change Earth’s surface?

Take a look at the
before-and-after
pictures. What
differences do you
see?

The photograph on the left shows Mount St. Helens before it
erupted in 1980. The photograph on the right shows the crater
that formed atop the volcano after the eruption.

look out!

Land moves on Earth every day.
Most of this movement is very small
—small enough that we cannot even
feel it! Over time, though, these
changes add up. Millions of years
ago, Earth’s continents were in
completely different locations! In
another million years, the continents
will be in different locations than they
are today.
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Quick Changes to Land

How do earthquakes change Earth’s
surface?
Earthquakes are another powerful force.
As the plates of Earth’s surface move past
each other, they sometimes get stuck.
Pressure builds up until finally it is strong
enough to force the plates past each other.
This sudden movement can cause the
ground to move. We call these sudden
movements earthquakes.

A fault is a crack in Earth’s crust where the
rock on either side has moved. Areas with
faults are very likely to have earthquakes.
Many earthquakes happen along the San
Andreas fault in California.

Earthquakes can cause a lot of damage. In
1906, a large earthquake hit San
Francisco, California. The earthquake
lasted only about a minute. Large cracks
appeared in the ground. Many buildings
were destroyed.

The 1906 San Francisco
earthquake damaged large parts
of the city. Over 3,000 people
died from the earthquake.
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Quick Changes to Land
Career Corner: Volcanologist
Want to spend your life studying volcanoes?
Scientists who study volcanoes are called
volcanologists. Many volcanologists study
geology in school. Geology is the study of
the solid parts of Earth, like rocks. Some
volcanologists study the kinds of lava that
erupt from different volcanoes. By studying
lava, they can learn what kinds of materials
make up Earth’s interior. Another field of
study is how to predict eruptions. We cannot
yet predict eruptions accurately. Perhaps
someday volcanologists will learn how.

what do you think?

Volcanoes and earthquakes can cause lots of damage. However, these natural processes
are not always disasters. How might volcanic eruptions or earthquakes have positive
effects on Earth?

How do landslides change Earth’s surface?
The movement of rock inside Earth causes
both earthquakes and volcanoes. But other
changes to Earth’s surface are easier to spot.
Landslides happen when land moves on the
surface of Earth pulled down by the force of gravity.
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Quick Changes to Land

What Do You Know?

Powerful forces on Earth cause earthquakes, volcanoes, and landslides. Read the
descriptions below. Write down whether you think each description matches an
earthquake, a landslide, or a volcanic eruption.

Description Type of Event

A lot of rain has fallen in an area. The wet
dirt is sliding down local hills.

The ground starts shaking. Pictures are
falling off the walls. The shaking lasts less
than a minute. After it stops, you see cracks

in the ground.

You see a reddish material slowly
flowing across the ground. It gives off

steam because it is very hot.
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Quick Changes to Land

connecting with your child

Observing Changes to Earth’s Surface
Some changes to Earth’s surface happen very quickly (e.g. landslides, earthquakes, and
volcanic eruptions). Scientists use different kinds of evidence to determine if and what kind
of change to Earth’s surface has occurred. They can use direct observation of changes
happening on Earth’s surface or indirect observation using evidence to determine if a
change has happened or not. Help your child learn the difference between direct and
indirect observation with the following activities.

What’s happened to Earth’s surface?
Give your child a piece of paper and a pencil and have them make a table similar to the one
below, but with more space. Brainstorm types of direct and indirect evidence that would
allow your child to conclude an earthquake, volcanic eruption, or landslide has occurred.
Performing an internet search to look at before-and-after pictures of each type of will help
your child come up with different ideas for indirect observations, while watching videos of
each type of event will help them discover types of direct observations.

Change to Earth’s Surface Direct Observation Indirect Observation

Earthquake

Volcanic Eruption

Landslide

Some questions you can discuss with your child are:
• What is the difference between direct and indirect observations/evidence?
• Were any of the observations (direct or indirect) the same for the different events (e.g.
‘ground shaking’ could be listed under direct observation for both earthquake and
volcanic eruption)?

• Could you identify the type of change to Earth’s surface if you were only given one
piece of evidence or would you need several different pieces of evidence?
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Points Awarded 2 1 0

Claim Makes an accurate
and complete claim.

Makes a claim that is
inaccurate or
incomplete.

Does not make a
claim.

Evidence Provides more than
two accurate pieces

of evidence.

Provides one or two
accurate pieces of

evidence.

Gives no
response or
response is off

topic.

Argue: CER
Rubric for writing a scientific explanation

Sa
mp
le




