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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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Energy and Collision
reflect

speed: how fast an object
moves

collision: The meeting of objects
in which each exerts a force upon
the other.

What happens to objects when they collide? Objects
have both energy and speed, whether they are moving
or not. Energy cannot be destroyed so during a
collision, the energy has to go somewhere.

One game that relies on objects colliding is
shuffleboard. In shuffleboard, a cue (fang) is used to
push heavy metal discs (biscuits) down a court to slide
into a space marked with a number. Opposing players
try to knock each other’s biscuits out of the scoring
area. The player with the most biscuits inside the
scoring area wins the round.

Each player has to figure out how hard to push
the fang to get their biscuit into the scoring
area. More importantly, pushing the other
player’s biscuits out of the scoring area without
having your own biscuit also slide too far
requires skill.

The biscuits colliding with each other changes
both biscuits’ energy and speed. As the moving
biscuit collides with a biscuit at rest, it loses
energy and speed, while the other biscuit gains
speed and energy.

Don’t sink the cue ball!
Billiards is another game that involves objects
colliding. As shown in the picture to the right, a
cue stick is used to hit a white cue ball. The
cue ball, in turn, collides with one or more of
the numbered balls. The goal is to drop the
numbered balls into a pocket without sinking
the cue ball.

Shuffleboard is popular at
parks and cruise ships

what do you think?
What do you think would happen if you replaced the biscuits with wrapped pieces of
candy? What about replacing the white cue ball with a balloon?
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One important characteristic of baseball pitchers is how fast
they can throw the ball. The speed of each pitch is measured
and often displayed during the game. Balls moving faster have
more energy.

Catcher’s mitts are designed to protect the catcher’s hand

from the energy of the ball. Extra padding covers both the
palm and the fingers. Other parts of the design such as the
closed webbing make it easier for the catcher to hold onto the
ball firmly and not drop it.

Energy and Collision

look out!

Catchers wear a mitt and other
equipment to protect

themselves from collisions
with the ball.

Many people are in car accidents every day. When
cars collide with each other, each changes speed
and energy quickly. The hoods and trunks of cars
are designed to slow down this change of speed and
protect the people inside each car.

Toy cars demonstrating the effects
of a collision.
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Energy and Collision

what do you know?
In the table below, take a moment to think about the energy transfer that is occurring.
Then decide which object is gaining energy, and which object is losing energy in each
situation.

!"#$ &"$'(

Real life collisions

)*+,- .,/$01

Which object is gaining
energy?

2"-/- .,/$01

Which object loses
energy?

A cue stick is used to hit
the cue ball in billiards.

An asteroid hits the
surface of Jupiter.

A soccer ball is kicked into
the goal.

A child is catching a
football.
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Energy and Collision

connecting with your child

Energy Transfer at Home
This activity will help you and your child
explore the transfer of energy between
colliding objects.

The materials you will need are a small toy
car and a small ball, such as a tennis ball
or a golf ball.

Find a spot where you child can roll the
ball into the toy car and observe the car’s
speed. A smooth surface such as a wood
floor or a concrete garage works well.
Some sidewalks are also smooth enough.

Place the toy car some distance from the
ball. Have your child kneel or sit near the
toy car. Roll the ball gently so that it
collides with the toy car. Have your child
observe what happens to the speed of the
toy car and the ball after the collision.

Repeat this as you roll the ball faster. Be
sure not to roll it so fast that either the ball
or the toy car fly off the ground!

Discuss the following questions with your
child:
• Was the ball’s energy greater when it
was rolled fast or slow?

• What happens to the speed of the ball
after it collides with the toy car?

• How does changing the speed of the ball
change the speed of the toy car?

• What happens to the toy car’s energy
after the collision?

• When did the toy car gain the most
energy: when the ball was rolled faster
or slower?
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Sense Receptors

How can you use your senses to experience an orange? Which of your senses do you use?
Of course you use your sense of sight. You can see that the orange is indeed orange
against the green leaves of the tree. It is round, and it is just waiting to be picked off the tree.
Your sense of touch allows you to feel the slightly bumpy skin as you pull the orange from
the tree.

What are some special sense receptors?
While we talk about the five senses - taste, touch, sight, hearing and smell – animals actually
have other senses. Do you have to put your hand in the fire to feel the heat? No, of course not!
You can be across the room from the fireplace and feel the heat. Your skin contains special
sense receptors that take in information about the temperature of the environment and inform
your brain. These can sense both heat and cold. This ability protects you from possible danger,

like getting burned.
  

reflect

sense receptors: things that detect changes in an
organism’s environment

You can feel the weight of the orange as you hold it in your
hand. As you rinse it off you can feel the cool water. Your
sense of smell allows you to experience the orange in a
third way. Even if you closed your eyes you would
recognize the smell of the orange. Now you are ready to
peel the orange. You can hear the peel as you pull it from
the orange. You can see the juices as they squirt from the
orange and the smell gets even stronger. Finally, you taste
the orange and feel the juices run down your chin.

Every day you rely on your senses to help you experience
the world around you and to keep you safe. Your body
contains sense receptors that send information to your
brain so your body can take in information and respond
appropriately.

Coldblooded animals use the heat from the
environment to change their body temperature.
Lizards lay on a hot rock to warm themselves,
then move to the cooler ground to cool off.
Other animals that use rocks to warm
themselves include snakes and other reptiles.
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Sense Receptors

Animals can use heat to hunt
In the picture to the right you can see the heat
receptors located on either side of the pit viper’s head
halfway between the eyes and the nostrils. These
receptors help the snake figure out where and how far
away the prey is. These organs are so accurate that
the snake can sense the body temperature of its prey
when it is less than 0.2°C warmer than the area
around it. The snake can figure out which side is
hotter to know the direction of the prey. Vampire bats
also use heat receptors to sense their prey.
look out!

While warm-blooded animals give off heat, cold-blooded animals do not. So predators that
hunt animals like frogs and earthworms use other senses like sight, hearing or smell to find
their prey.

Some animals have senses humans don’t
have
Many aquatic animals, like sharks, have very
special sense receptors call electroreceptors.
The receptors can sense the weak electric
fields emitted by other creatures. In addition
to helping sharks find prey, shark pups,
and even sharks still in the egg, use their
electroreceptors to protect them from
becoming another animal’s prey. The pups
will “freeze” when they sense an electrical
signal from a predator.

what do you think?
When asked how many senses do humans have most people will say five – sight, touch,
taste, hearing and smell. But scientists now believe there are between 18 and 20 senses,
including our ability to sense heat. What do you think might be some other specialized sense
receptions that help animals and/or people to survive and remain safe? If you could have a
“super sense” what would it be and why? How would it help you?

!"$

Sa
mp
le



Sense Receptors

Take some time to explore the senses and responses of small animals. Examples of some
animals to study include garden snails, earthworms and pill bugs (rolly pollys). These
animals don’t bite humans. If you find another animal, please check with your teacher about
safety.

Either observe your animal where you found it, or place it in a clear box open on top. Gently
touch your animal using either your finger or a small paintbrush. Observe how it responds to
your touch. Compare your animal’s response to the response of a person.

• How does your animal sense its environment?
• How is your animal’s response the same as yours? Different from yours?

If you took your animal inside, release it back in the place you found it when you are
finished.

try now

Some people don’t feel pain
A very, very small number of people cannot feel
pain at all. The nerves that carry the information
from the body to the brain aren’t able to transmit
this information. Most of them also have other
problems with their nervous system, for example
many also do not have a sense of smell.

what do you think?
Many of the people who cannot feel pain at all die as children from injuries or
diseases. In what situations would not feeling pain be a good thing? In what
situations would not feeling pain be a bad thing?
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Sense Receptors
What Do You Know?
At any one moment your senses are sending a variety of information to your brain to be processed and
responded to in order to keep you safe and healthy. Below in the left column is a list of things you might
experience. Decide how you sense each one and write the words in the right column.
For example: Watching TV – see the picture, hear the sound, feel the remote in your hand, smell and
taste some popcorn.
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Sense Receptors

connecting with your child

Senses and Memories
To help your child learn more about the importance of our senses, discuss memories that are
derived from using the senses.

Here are some questions to discuss with your child:
• What smells or tastes make you think about the holidays or a grandparent’s house?

• What smells make you think about the different seasons?

• What songs make you think about different events – like birthdays, holidays, family
experiences?

• How does your favorite shirt feel? Discuss the sensations evoked by different textures
such as a pet, a stuffed toy, a pillow, etc.
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Rock Patterns

reflect

How can fossils tell us which organisms lived
millions of years ago? Fossils are preserved
parts or traces of animals or plants that lived
in the past. Fossils are clues to the past.
They tell us what organisms lived in a certain
place. They can tell what the organism looked
like and what the environment was like in the
place where the organism lived. Fossils can also show how organisms have changed
over time. If you find fossils of seashells high in a mountain, you might be able to
conclude that the mountain used to be underwater at some point in the past.

Fossils do not have dates printed on them. Yet scientists have ways to tell two things
about the organisms that became the fossils: the order in which the organisms lived on
Earth and when the organisms lived on Earth, using particles found around or in the fossil.

Figuring out the order is relatively simple. Look
at the photo of the canyon to the right. It shows
layers of rock. The layers of rock were formed
one on top of the other. The bottom is the oldest
layer, so it was laid down first. The top layer
was laid down last, so it is the youngest layer. A
river is located at the bottom of the canyon.
Why is that?

Imagine that you baked layers of a cake on Monday, Tuesday, Wednesday, and Thursday,
and you put each layer on top of the other on the day it was baked. Monday’s walnut layer
is at the bottom. The Tuesday layer with raisins and Wednesday’s layer with cranberries
would be next, and chocolate chips in Thursday’s layer would be on top. Monday’s layer
would be the oldest. Thursday’s layer would be the youngest. What could your friend
conclude about the ingredients? The walnuts were first because they are in the oldest
layer. The raisins were added second, cranberries were added third, and the chocolate
chips were added last because they are in the youngest, top layer.

How does this relate to the age of fossils? Think of the walnuts, raisins, cranberries, and
chocolate chips as fossils. The rock layers in which fossils are found tell the order of the
ages of the fossils. Fossils in the bottom layer are older than fossils in higher layers.
Scientists also have ways to find the actual age of fossils.

Sea shells seem to be everywhere. Most of the time, you will find them on beaches, but every
now and then, you might find them far from the sea. For example, you might find a shell stuck in
a rock high up on a mountain. What does this tell you?
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Rock Patterns

what do you think?

Evidence from fossils shows that dinosaurs
became extinct about 65 million years ago.

Determining the age of fossils.
One way to find the actual age of
a fossil is to find the age of the
rock layer in which the fossil is
found. This makes sense
because the organism that
produced the fossil was trapped
in the rock when it formed. How
long ago did the last dinosaurs
become extinct, or die out
forever? The youngest dinosaur
fossils are found in rock layers
that are about 65 million years old.
Therefore, we can use that evidence
to conclude that dinosaurs became
extinct about 65 million years ago.

You may be wondering how scientists figure out the actual age of rock layers and fossils. The
process is a bit complex, but if you are curious, do an Internet search using the keywords
“radioactive dating.”

Take a look at the illustrations at right. They
show fossils found in different layers of rock.
What is the order of these fossils from oldest
to youngest? What was the environment like
when rock layer 1 was formed? How about
rock layer 3?
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Rock Patterns

When looking for fossils, we also look at the rock formations where they are found. These
rock formations reveal changes over time. The fossils can show us how fast or slow these
changes were. When we look at how the layers form, we know that they are formed over a
long period of time. Sometimes, though, rock formations happen fast due to earth forces
such as earthquakes or volcanoes. Do you think there is any way to tell if a fossil like the
one in the picture died from an earth force like an earthquake?

look out!

try now

Collect a variety of objects associated with living organisms such as sea shells, leaves, bones, or
seeds. Make an imprint of each object by pressing one side of the object into a piece of modeling
clay. These imprints represent fossils. Label each imprint with a number and create a key to identify
each imprint. Ask your classmates to try to identify the source of each “fossil”- that is, the object that
made each imprint. Ask your classmates to describe the environment that existed when these fossils
were formed.
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Rock Patterns

What do you know?
The following chart lists five different locations on Earth today. Suppose that scientists find a
fossil of an ancient organism in each location. Based on the type of fossil found there,
decide how the location has changed over time. In particular, decide whether each location:
! Used to be a forest
! Used to be underwater
! Used to be a tropical island
! Has not changed since the fossil was formed
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Rock Patterns

connecting with your child

biology departments, which are most likely to keep collections of fossils. In either case, try
to arrange a visit with a curator or an educator who could identify a particular fossil and
explain where it was found and how it is significant. You might ask your child to prepare for
such an experience by making a list of questions concerning fossils.

Here are some questions to discuss with your child:
! What is a fossil?
! What parts of ancient organisms are most likely to become fossils?
! In what material are most fossils found?
! If you found two different fossils, what is one way you might be able to tell which is

older?
! What can a fossil tell you about ancient environments?

Fossil Safari
There are a number of ways to give students a first-hand experience with fossils. If your community or
a nearby community has a museum of natural history, or if you are contemplating a family trip to such an
area, be sure to visit exhibits that contain fossils or organisms reconstructed from fossils. Alternatively,
arrange for a visit to a local college or university where fossils are kept. Check with the geology and
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521

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 two or
more accurate

pieces of evidence,
uses labels, and

addresses
variables.

Provides one or two
accurate pieces of

evidence.

Does not provide
evidence, or only

provides
inappropriate or
vague evidence.

Reasoning Evidence is
connected to the
claim and uses

scientific principles
and vocabulary.

Cites a reason, but
it is inaccurate, or
does not support

the claim.
Reasoning does
not use scientific
terminology or

uses it inaccurately.

Does not connect
the evidence to the

claim.

Argue: CER
Rubric for writing a scientific explanation
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