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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.
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Electric and Magnetic Forces

Imagine that you had two “superpowers.” Both powers allow you to move things without
touching them. You can even move things located on the other side of a wall!

One power is the ability to pull anything toward you without
touching it. This force acts on objects near or far, but it pulls
harder on close objects. The other power allows you to pull and
push objects. However, this force acts only on things made of
certain materials, like iron.
Do these powers seem familiar? If so, it is because you have seen both forces in action.
You can feel one of them right now. Do you know what these forces are?

What is gravity?
You are probably sitting in a chair as you read this.
What keeps you there? Why do you not float away
into space?
The answer is the force of gravity. This is one of the
“superpowers” mentioned above. Gravity is a force
that pulls every object toward every other object. That
means we all have our own gravity! However, the
force of attraction is very weak, unless one of the
objects is very large. Because Earth is very large, you
can feel it pulling on you. This pull is called your
weight. You cannot feel the pull between yourself and
smaller things, like other people, because the force is
too weak. Gravity is always a pull. (It never pushes.)
Instead of saying Earth is large, we should say it
has a lot of mass. Mass is the stuff that makes up
all things in the universe. The more mass an object
has, the harder it is to move. Gravity is the attraction
between any two masses. The force of gravity is
stronger when the masses are greater. The father
apart the masses are the weaker the force between
them.
Scientists understand enough about gravity to predict how
it will affect different objects. But why do you think the force
exists? Scientists have different theories about this. So
gravity is both familiar and strange.

reflect

force: a push or a
pull

predict: tell me what
will happen in the
future based on how
things are now

Why do people not float
away into space? The force
of gravity pulls them toward
Earth’s center.
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Electric and Magnetic Forces
What is magnetism?
Magnetism is a force between certain kinds of objects. This
force can be either a push or pull. (Remember, gravity only
pulls.) The force can act between two magnets or between a
magnet and something magnetic (like something made of
iron). Magnets can be made of iron. The two ends of a
magnet are different. One end is called the north pole. The
other end is called the south pole. Any part of a magnet pulls
on things made of iron and a few other metals. Poles that are
the same push each other away, while different poles pull
towards each other. North poles of magnets only pull on
south poles. Two north poles push each other away. Two
south poles also push each other away.

Magnetic force is caused by certain particles that make
up an object. When these particles are all arranged in the
same way, the object becomes a magnet. The size of the
forces between two magnets depends on their orientation
relative to each other.

The magnetic force of a magnet forms a pattern called
a magnetic field. A magnetic field is made up of
magnetic lines of force. The lines of force are invisible,
but there is a way to see their shape. Put a magnet
under a piece of paper and sprinkle small bits of iron
on the paper. The iron bits will line up with the lines of
force. You can see this in the picture to the right.

try now
When a piece of iron is put into the field of a magnet, it will become a magnet, too. When the
iron object is taken out of the field, it will still be a magnet. The new magnet may not be very
strong. It helps to heat and tap on the iron object while it is in the field.

Earth is a large magnet with a magnetic field. A compass has a
needle that is a small magnet. The needle always points toward
Earth’s magnetic North Pole.
You can use Earth’s magnetic field to make a magnet. You will
need a compass, a hammer, and an iron rod. The iron rod
should be about a foot long. (The vertical rod in a ring stand
works well.) With an adult’s help, use the compass to find the
direction north. Point one end of the rod toward north. Hit one
end of the rod with the hammer several times. This will help
rearrange the iron atoms to create a magnetic field.

Magnets come in many
shapes.

A compass needle
always points north.

Iron filings arrange themselves
along magnetic lines of force.

$%

Sa
mp
le



Electric and Magnetic Forces

Now you can see if you made the rod into a magnet. With an adult’s help, tie a string to
the middle of the rod. The rod should spin freely while hanging from the string in a level
position. Tie the string to something overhead. Give the rod a gentle spin. If one end is
pointing north when it stops spinning, the rod has become a magnet.

What Do You Know?
Imagine dropping three magnets into a glass tube. The picture below shows how the
magnets lined up in the tube.

The north pole of the bottom magnets is marked with an N. Mark the remaining poles of all
three magnets. Write the letter N on each north pole. Write the letter S on each south pole.
Remember, if poles are the same they push away from each other.
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Electric and Magnetic Forces

A compass needle always points north because the magnetic needle in the compass lines
up with Earth’s magnetic field. However, Earth’s magnetic field is weak. Almost any other
magnetic field will make the needle swing away from Earth’s magnetic north pole. Think
about moving a magnet near a compass—the needle will move! That means that the little
magnet you have in your hand is affecting the compass more than Earth’s magnetic field.

Electric currents create magnetic fields. We can see this using a compass and something
that produces an electric current. You can create an electric current with something as
simple as a battery and a wire, as shown in the figure below. Separated wires will work
better than a double wire. Place the magnet over the wire, and connect each end of the
wire to the positive and negative terminals on the battery. Observe any movement of the
compass needle when the circuit is completed.

Remember: Electric and magnetic forces between objects or particles do not require that
the objects be in contact. Keep this in mind as you use electric currents to create magnetic
fields.

look out!

'

(

)

What happens to the direction of the
compass needle when current is flowing
through this simple battery circuit?
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Electric and Magnetic Forces

connecting with your child

Magnetism and Gravity at Home
This activity will help you explore the forces
of gravity and magnetism with your child.
The only materials you will need are two
bar magnets, duct tape, and a transparent
tube. You may use any size tube; however,
the longer the tube, the easier it will be to
see the results. The magnets must fit
lengthwise into the tube. Stronger magnets
work better than weaker magnets. (Very
strong bar magnets might be available from
a veterinarian who treats large animals.
Vets put strong magnets in cows' stomachs
to prevent iron scraps from traveling farther
down the digestive tract.) The tube can be
large-diameter, clear plastic tubing
available from a hardware store.

1. Attach one end of the tubing to the floor
with tape, and support the other end so
that the tube is nearly vertical.

2. Drop one bar magnet into the tube.
Observe its acceleration as it falls. Note
whether the north pole or the south pole
is facing up.

3. Drop the other magnet into the tube.
Observe its acceleration as it falls. Note
whether the north pole or the south pole
is facing up.

4. Remove the second magnet, reverse it
end-over-end, and drop it again.
Observe its acceleration as it falls.

How did the alignment of each magnet’s
poles affect how the second magnet
fell? (When like poles for each magnet
are facing each other, the upper magnet
should hover above the lower magnet.
When opposite poles are facing each
other, the upper magnet should collide
with the lower magnet.)

Here are some questions to discuss
with your child:
1. Which forces are acting on the falling
magnets?

2. What is acceleration?

3. Why did the top magnet hang in the
air above the bottom magnet in one
trial? Explain by comparing the forces
acting on the magnet.

4. You watched magnets fall in three
different trials. Explain the
differences in the motion of the
magnets in terms of forces.
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Survival of the Fittest
reflect

Predator: an animal that hunts
and eats other animals

A penguin swims through icy cold waters. It has special
feathers that fit together like shingles on a roof. These
feathers keep out cold water and keep in its body heat. The
penguin also has special eyes with lenses to help it see
above and below the water. Its flippers help it swim through
the water, and its feet help it steer as it swims.

Being able to stay warm, see well, and swim
quickly helps the penguin find food and avoid
predators. What are some other characteristics
that help animals survive in their environment?

What is meant by adaptation?
An adaptation is any characteristic that helps a plant or animal survive in its environment. A
penguin’s feathers are an adaptation. The feathers keep the penguin warm. Where do
adaptations come from? They develop over long periods of time. It takes many generations for
adaptations to develop. Adaptations usually have something to do with where an organism
lives. For example, animals that live in cold places have adaptations to keep them warm. Plants
that live in dry areas have adaptations to help them conserve water.

Individuals within a species vary
While all penguins have feathers and flippers, each penguin’s characteristics are slightly
different. And those differences help some penguins survive better than others.

Different size beaks help birds survive a drought
Birds use beaks to eat their food. Different beaks are useful
for eating different foods. For example, hawks have sharp,
curved beaks to tear meat. Hummingbirds have long beaks to
drink nectar from flowers.

Scientists have studied ground finches living in the
Galapagos Islands for many years. Some finches have
slightly larger beaks than others. When a major drought hit
the island in the 1970s, more birds with slightly larger beaks
survived, while birds with smaller beaks died.

A ground finch in its habitat.
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Survival of the Fittest

Senita cactus can live more than 75
years and grow taller than a person.

try now
How does a cactus adapt to a hot environment?

Plants that live in dry, hot climates have thick, waxy leaves and stems. The wax prevents water
from leaving the plant. This activity demonstrates how wax protects a plant leaf. You will need
two small pieces of white construction or notebook paper, a bowl of water, and a crayon.
1.Draw on both sides of one piece of paper with the crayon. Try to cover as much of the surface
as you can, leaving none of the paper showing. Leave the other piece of paper exactly
as it is.
2.Put both pieces of paper into the bowl of water. Observe what happens to the papers as
they touch the water. Did water soak into both of the papers?
3.Crayons are made from wax. How did this activity model the way in which wax protects
plant leaves from losing water?

Look at the picture on the right. It shows a bird that
lives in a cold, snowy place. What are some
characteristics that allow this bird to survive? Do you
think that this bird could survive in a hot, dry, sandy
desert? Explain.

Organisms cannot choose their characteristics. For
example, an animal living in a cold environment cannot
just choose to grow thick fur. Adaptations develop over
time. They are passed down from generation to
generation. Animals with adaptations that help them
survive pass these adaptations on to their young.

what do you think?

Cacti and moths help each other
The senita cactus flowers open at night. Moths
come to pick up the pollen from one flower and
carry it to another. This helps the cactus have
offspring. The moth lays its eggs on the flowers.
Moth larvae eat parts of the cactus to grow. This
helps the moth have offspring.

If some senita cactus flowers close sooner than
others, those plants are less likely to have
offspring.
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Survival of the Fittest

Everyday Life: Wisdom Teeth
Some characteristics are useful and are passed
down from generation to generation. Others
become less useful as the environment changes.
An example of a characteristic that may no longer
be useful is wisdom teeth. Wisdom teeth are thick,
flat teeth used to grind food all the way at the back
of your mouth. If you tried to see your wisdom
teeth, you could not. At your age, your wisdom
teeth are hidden in your gums and do not appear
until you are at least 15 years old.

Wisdom teeth were useful to ancient humans when humans ate tough food that wore
down their regular molars. Wisdom teeth could replace molars that had been worn down.
Now, humans cook food. Our teeth do not wear down as quickly. Some dentists suggest
taking out wisdom teeth with surgery. They say that wisdom teeth are an adaptation that
we no longer need.

Frog hibernation
Wood frogs live in both Ohio and Alaska.
While the frogs in both places look the
same, their bodies work differently.

The frogs that live in Alaska have
chemicals in their blood that allow them to
survive being frozen over the winter while
they hibernate. Frogs that survive will
mate and produce offspring while frogs
that die over the winter will not have
offspring.

Other animals that hibernate, like bears,
have different characteristics that help
them survive hibernation.
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Survival of the Fittest
What Do You Know?
The table below lists plant and animal characteristics in a particular environment. Each list of
characteristics has one that does not belong. Circle the item that is least likely to help the
plant or animal survive. Use the space in the right column to explain why.

Which item does not belong? Why does this item not belong?

Cactus in the Desert
• Colored bright blue
• Lots of thorns
• Many roots

Fish in a River
• Colors match the river bottom
• Strong swimmer
• Very tasty for predators

Rabbit in a prairie
• Has lots of offspring in each litter
• Warm blooded
• Eats only one kind of seed
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Survival of the Fittest

connecting with your child

Hunting for Hidden Animals

To help your child learn more about
adaptations, have them practice
hunting “prey” that is camouflaged.
They can pretend to be birds
hunting prey in your backyard or
local green space.

You will need string, pipe cleaners, or
yarn in four different colors. Three of the
colors should be bright, loud hues that
are easy to see on the grass. The fourth
color should be similar to the color of
your lawn or green space. You will also
need a stopwatch or timer and a bag.

1. Cut the string, pipe cleaners, or yarn
into four!inch pieces. Scatter the pieces
in a large area of your yard, such as a
10-meter by 10-meter area. This will be
the hunting zone. Try to make sure that
the four different colors are equally
distributed in the hunting zone. Make
sure that your child is not watching you
as you spread out the items.

2. Tell them they will have 30 seconds to
hunt for as many of the “prey” items as
they can and place them in the bag.
While children hunt, they must move
constantly through the hunting area
except when they stop to pick up an
item. After 30 seconds, count how
many of the brightly colored prey items
they were able to pick up.

3. Next, give your child 30 seconds to
only hunt for the prey items that are
the same color as the yard or the
green space. As before, they must
move constantly through the hunting
area except when they stop to pick
up an item. After 30 seconds, count
how many of these prey items they
were able to pick up.

Here are some questions to discuss with
your child:
• What kind of adaptation allows animals

to blend into the environment around
them?

• Which color represented camouflaged
animals?

• Which type of “prey” were you able to
catch the most of?

• Which of the “prey” would have been
able to produce the most offspring?
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Natural Hazards

The “Big Island” of Hawai’i is the largest of the
Hawaiian Islands. It is also home to a very active
volcano. The Kilauea volcano has been active since
1983. The lava that flows from the Kilauea volcano
has added 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.

Volcanoes are one example of natural hazards. A
natural hazard is a naturally occurring event that

reflect

Slowly moving lava from the Kilauea
volcano hardens as it flows across the
land.

might have a negative effect on people or the environment, although some regions are more
vulnerable to certain hazards than others. Natural hazards become natural disasters when
people's lives and livelihoods are destroyed.

There are many types of natural hazards. All of these are natural hazards:

Thunderstorms

Lightning

Tornadoes

Hurricanes

Hail storms Drought and heat

Flash floods

Wildfires Landslides

Earthquakes

Tsunamis

Volcanoes
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How can large pieces of Earth move around?
If you could cut Earth in half, you would see three
different layers. These layers are the crust, mantle,
and core. The crust includes the land that we see
and the ocean floors. The crust is broken into large
pieces, or plates, that can move and shift. Think of
these plates as big puzzle pieces over Earth’s
surface.

The plates constantly move next to each other. This
movement is usually very slow. Sometimes, the
movement is fast. When plates bump into each other,
we can feel the collision as Earth moving beneath our
feet.

What is an earthquake?
An earthquake is what happens when two plates of
the earth suddenly slip past one another. Where
these plates meet is called a fault. Earthquakes can
cause a lot of damage and loss of life.

When natural hazards happen on land, the changes
can be dramatic and quick. In 1980, Mount St. Helens
erupted in Washington state. The volcano blast was
powerful. It created a big crater 2 miles wide. The top of
the volcano was actually lost in the eruption. Take a
look at the before- and after- pictures to the right.
What differences do you see?

Volcanoes allow melted rock to reach the surface of
Earth. Under Earth’s surface, this liquid rock is called
magma. When magma reaches the surface, it is called
lava. When lava erupts quickly, it could be a potentially
dangerous event for people and their property.

try now

The photograph on top shows Mount St. Helens
before it erupted in 1980. The photograph on
bottom shows the crater that formed atop the

volcano after the eruption.

Natural Hazards
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What is a flood?
A flood can result from periods of heavy rain, fast snow melts, or when rivers rise and go
over their banks. Depending on the type, floods can develop very slowly over time after
extensive rains or very quickly, without any sign of rain. Know beforehand if your area has a
flood risk.

Disaster risk reduction
Humans cannot eliminate all natural hazards, but we
can take steps to reduce their impacts. Technology has
a role to play in alleviating people's risk to natural hazards.

Reducing the impact of Floods
Advanced computer modeling allows authorities to
predict where flooding is likely to occur and how
severe it will be. The most common protection to
prevent flooding is a flood barrier. This is a specific
type of floodgate, designed to prevent a storm surge
from flooding the protected area behind the barrier.

Reducing the impact of Earthquakes
Scientist cannot predict when an earthquake is going to happen, but they have developed
earthquake resistant buildings to save people and property. These buildings are able to
resist the forces generated by earthquakes. During an earthquake, the greatest losses—
both of lives and of property—result from the collapse of man-made structures during the
violent shaking of the ground. Accordingly, the most effective way to mitigate the damage of
earthquakes from an engineering standpoint are these earthquake resistant structures
capable of withstanding strong ground motions.

Reducing the impact of Lightning
Lightning is a bright flash of electricity produced by a
thunderstorm. All thunderstorms produce lightning and
can be very dangerous.

The lightning rod was a great invention to save people’s
lives and properties. Lightning rods intercept lightning bolts
and transmit the current into the ground by a wire that connects the rod to the ground.
Lightning rods are placed at the top of buildings because lightning tends to strike the
highest object in the area. Lightning rods keep the electricity from passing through the
building, potentially electrocuting someone, or starting a fire.

look out!

As the center of Hurricane Katrina
passed southeast of New Orleans
on August 29, 2005, the storm
surge caused severe flooding in
the city.

Natural Hazards
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what do you think?
What Do You Know?
Some examples of natural hazards are earthquakes, tornadoes, volcanoes, wildfires,
lightning strikes, and landslides. Read the descriptions below. Write down whether you think
each description matches an earthquake, a tornado, a volcanic eruption, a wildfire, a lightning
strike, or a landslide.

Natural Hazards

!"#$%&'()* ,-./%-0 1-2-%3
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. The material gives off steam because it is very hot.

You see a violent rotating column of air extending from a
thunderstorm to the ground. It can destroy large buildings,
uproot trees, and hurl vehicles hundreds of yards.

You see a bright flash of electrical discharge produced by a
thunderstorm that can heat the air to 50,000 degrees
Fahrenheit.

It is an uncontrolled fire that often occurs in wild land areas.
It can consume houses or agricultural resources. It often
begins unnoticed, but spreads quickly by igniting brush,
trees, and homes.

What is Tornado Alley?
The geography of the central part of the United States, known as the Great Plains, is suited to
bring all of the ingredients together to form tornadoes. On average, more than 400 tornadoes
occur in this area every year and is why it is commonly
known as "Tornado Alley". Texas, Oklahoma, Kansas,
Nebraska, and South Dakota are the main states that
make up Tornado Alley.

Humans cannot eliminate this natural hazard, but can
take steps to reduce its impact. Weather radars are
used to detect tornadoes and give advanced warning.
Basements and other underground areas are the safest
places to seek refuge during a tornado.

!!&

Sa
mp
le



connecting with your child

Preparing for Natural Hazards

Your child has learned that there are many types of natural hazards—for example, volcanic
eruptions, floods, earthquakes and landslides. Building models of the real world help
children to better understand these natural hazards.

Volcano Model
You can build a volcano model: Lay down newspaper to protect the kitchen counter. Grab a
small drinking glass you can see through. Add 4 spoonfuls of baking soda and 2 spoonfuls
of dish soap to the glass. Mix together with a spoon. Next, add about 2 ounces of vinegar to
the glass. The mixture will bubble up, just like an erupting volcano!

Now, clean the glass and place it in the center of your newspaper. Make a mountain around
the empty glass like a “volcano” with sand, and small rocks. Repeat the whole mixture
again and you’ll have a volcano model. What is the volcano model doing? If there had been
tiny houses or trees near the volcano what would have happened to them?

Most likely, your house is not in an area that can be affected by volcanoes. Brainstorm and
make a list of the natural hazards that can, or have occurred in your area with your child.
Perform an internet search on preparing for these natural hazards and discuss what things
you and your family can do at home to be ready for such events.

Some questions you can discuss with your child are:
• What can this natural hazard do?
• How do scientists monitor and warn us of of this natural hazard?
• How do our government, firefighters and police officers help us during natural hazards?
• What can we do to prepare our home and family for this natural hazard?

Natural Hazards
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357

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 to two
accurate pieces of

evidence.

No response given
or response is off

topic.

Argue: CER
Rubric for writing a scientific explanation

Sa
mp
le




