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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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Matter is Everywhere

What do ice cream, root beer, and carbon dioxide gas have
in common? Not only do these ingredients combine to make
a good treat on a hot, summer day, but they are also made
of matter.
Matter can be found in many different shapes, sizes, and
forms. For example, the ice cream, the root beer, and the
gas that makes the root beer fizz are all types of matter.
You cannot see all of the particles that make up the root
beer float but we know they are there. Hold your hand over
the fizz. What do you feel? We might not be able to see all
of the gases in a root beer float but we know they are there,
especially when we can feel them.

.

what do you think?

reflect

matter: makes up every
physical thing

Adding a powdered drink mix to water is another way to show that matter is made up of
small particles. As you stir, the drink mix apparently disappears. When you take a sip,
however, the drink tastes different from water.

Discovering the Composition of Matter
Several scientists were involved in discovering the particles that
make up matter. The experiments were performed over the last
100 years. Both collaboration and discussion were needed to
come up with the final theory.

Scientists collaborated in performing the experiments. Results
were discussed and debated. If the scientists could not explain
a result, they debated a new explanation and did more
experiments.

Albert Einstein was one of
several scientists involved
in the discovery and
explanation of particles.

What skills do you have that would make you a good member of a science team? Do
you think creatively? Are you good at math? What about defending your ideas?
Science teams need many different kinds of people to succeed.

!!

Sa
mp
le



Matter is Everywhere

Observing matter using an electron microscope
Although the particles that make up matter are too small to be seen with school microscopes,
scientists have built special microscopes that can detect some particles.

Matter and outer space
There are regions of outer space that have almost no matter. These
regions are called a vacuum. Particles of matter are spaced very far
apart. The vacuum in outer space is completely dark.

look out!

Vacuum cleaners are full of matter!
There is less air inside the vacuum
cleaner than outside, which helps it
suck in dirt. And dirt is made up of
matter.

try it now

Get a fresh balloon. Blow it up using either a pump or your
mouth. The balloon expands there is now air inside the
balloon. Even though you can’t see the air particles, you can
see evidence of air. Now let the balloon deflate while you hold
the open end near your hand. You’ll feel the air moving out of
the balloon.
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What do you know?
Describe three other examples that show that matter is made up of particles too small to
see. Draw a picture to illustrate each example.

Example 1:

Example 2:

Example 3:

Matter is Everywhere
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connecting with your child

Making Rock Candy
It is often difficult for children to
understand that matter is made up of
particles too small to be seen. Making
rock candy is a fun way to show how
matter seemingly disappears and
reappears.

You will need:
• Clear glass or jar
• Sugar
• Water
• Piece of string
• Wooden Skewer
• oo o or ng op ona
• Ch loth (opti l)

Matter is Everywhere

Fill the glass about three quarters full of
water. Add a few drops of food coloring, if
you want. Have your child add sugar until
it no longer dissolves. Tie a piece of string
to the middle of the skewer so that it hangs
about half way into the sugar water.

If you want to, cover it with a piece of
cheesecloth, otherwise leave it open. Set it
in a warm place where it will not get
disturbed. Have your child check it every
day. After a few days you should see
sugar crystals forming.

NOTE: Rock candy can be eaten if it is
clean enough.

Help you child answer the following
questions:
• What happened to the sugar as it
dissolved in the water?

• Where did the water go?
• How does the rock candy look different
from the sugar you added in the
beginning?
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Plant Survival
reflect

Imagine if you were hungry and all you had to do
to eat was step into the sunshine, dig your toes
into the soil, and breathe. Wouldn’t that make life
easy if you could make your own food?

That is basically the process green plants use to
get the nutrition they need to grow. Green plants
make their own food with air, water, and sunshine

How do green plants make their own food?

photosynthesis: the process used by plants to change light energy into chemical
energy for food.

Plants are able to produce their own food through the process of photosynthesis.
The name means “made from light.” Water is absorbed by the roots and carried up
through the stems. Carbon dioxide is taken in through openings in the leaves. Sunlight
is absorbed by the leaves where the green material, chlorophyll, helps all the materials
turn the light energy into chemical energy which is stored as a sugar for the plant to
use. Oxygen is produced as a waste product and released from the leaves back into
the air.

Plants are called producers because they can make their own food. Some plants, like
fruits and vegetables, store the chemical energy. When you eat an apple or an ear of
corn, the stored chemical energy is passed along to you. Any organism that eats
plants is called a consumer because they can’t make their own food.
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Do plants really need dirt?
While we generally see plants in soil, and the
plants do get nutrients from minerals in the dirt,
plants can grow quite well without soil. Yes, plants
can grow with just water and air.

Horticulture is an area of science that deals with
plant cultivation. There is a branch of horticulture
called hydroponics where plants are grown in
nutrient-rich water instead of soil.

The use of hydroponics can be traced back to the
1600s. An advantage is hydroponics provides a
fresh food supply in areas where land is scarce,
like in big cities.

This plant is growing without soil.
The roots hang down in the pipe as
water flows past them.

hydroponics: growing plants in
nutrient-rich water without soil or
in gravel or pebbles.

Windowfarm is a hydroponic gardening organization that focuses on urban areas. Started by
Bretta Riley in 2009, Windowfarm is indoor gardening year-round using natural light and the
climate-control of her living space. Her first hydroponic garden was in the windows of her 5th
floor Brooklyn, NY, apartment. Today there are 40,000 registered users, supplying city-
dwellers with fresh foods such as greens, herbs, and small vegetables.

Hydroponic gardening isn’t
limited to apartments and
small patios. Birds Eye, an
American company that is
known for frozen foods,
started investigating
hydroponic farming in 2013
as a way to guarantee year-
round food supplies.

Lettuces being grown hydroponically in a
garden. The nutrient rich water flows through
the pipes and is absorbed by the roots.

Plant Survival
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what do you think? what do you think?

look out!

Aquaponics takes hydroponics to the next level by raising fish and other aquatic
organisms, like snails, crayfish and shrimp, in the water supply and pumping the fish water
through the hydroponics system then back to the fish tank. The waste products of the fish
becomes the nutrients and fertilizers in the water for the plants.

The fish are raised as a food source in
tanks like this.

The nutrient-rich water is pumped from the
fish tank through the plant containers then
recycled back to the fish tanks.

Epiphytes, sometimes called air plants, grow harmlessly
on other plants, like trees, and gather their nutrition from
the air and rain.

Mosses, orchids, and bromeliads are examples of
epiphytes.

Plant Survival

Many people are concerned about chemicals in their food.
When you grow your own food, you control what goes into
growing it. How could hydroponics help people living in cities
grow their own organic food?
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What Do You Know?
Use the words from the bank to complete the sentences below.

WORD BANK
aquaponics carbon dioxide chlorophyll consumers

epiphytes horticulture hydroponics

oxygen photosynthesis phytoremediation producers

1. The process green plants use to make food is _____________________________.

2. Leaves take in __________________ from the air.

3. The green material in plants is called ____________________________________.

4. An organism that can make its own food is called a _________________________.

5. The study of plant cultivation is called ____________________________________.

6. Organisms that cannot make their own food are called ______________________.

7. Growing plants without soil in nutrient-rich water is _________________________.

8. Leaves release __________________ into the air.

9. Raising aquatic organisms and cycling the nutrient-rich water for plants is called

___________________________.

10. __________________ are organisms also called air plants.

Plant Survival
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connecting with your child

A Hydroponic Garden at Home
To help your child learn more about the
environment, discuss having a hydroponic
garden at your home.

Here are some questions to discuss
with your child:
• Should the hydroponic garden be in
the house or outside on a patio or
deck?

• What direction should the garden
face?

• What equipment will be needed?
• What should we grow in the garden?

Plant Survival
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Observing the Stars

Think about the night sky. What can you see?
Stars might be one of the first things to come to
your mind. There are many billions of stars in
outer space. Do all stars look exactly the same?

It might be hard to tell the differences among stars
from here on Earth, but they are all, in fact, very
different. No two stars are the same.

One way to classify stars is by their brightness.
How bright a star looks when viewed from earth is
defined as its apparent brightness.

Comparing stars to each other
The apparent brightness of a star changes depending on which planet it is viewed from. In
order to compare stars, astronomers use absolute brightness, how bright it appears at a
standard distance. They also measure luminosity, the amount of light a star gives off from
its surface.

Apparent brightness depends partly on distance from Earth
Stars can appear to be brighter due to their distance from Earth. Distance from Earth is
measured in light years. The closest star to Earth is the Sun, only 8 ! light min away. The
next closest star, alpha centauri, is 4.4 light years from Earth. It is visible without a
telescope in the night sky.

reflect

A star is an object in the sky made
of gases that gives off its own light.

Sun

What is a light year?

It is the distance light
can travel in a single
year. It is equal to:
"#$% & '(')!*!+)#,,!- '('.
*/012 3

look out!

If you want to construct a model of the distance between Earth and
the two nearest stars, you need a lot of room. If the model has the
distance between Earth and Sun as 1 cm (0.4 in.), the distance
between Earth and alpha centauri would be 2750 m, or 25 football
fields, away!
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Observing the Stars

look out!

The stars don’t go away during the day. The light from the Sun is just too bright to see them.
Even the light from a full moon can prevent you from seeing faint stars. You can see the most
stars during a new moon night, when the moon is completely dark.

How does our Sun compare to other stars?
Stars differ from each other not only in distance from the Earth, but also in other properties.
Properties of stars include size, mass and luminosity. The table lists the properties of Sun
and five stars close to Earth. Size and mass are measured as compared to Sun, luminosity
is a measure of the amount of light a star produces.

Star Distance
(light
years)

Size ( in
solar radii)

Solar Mass Luminosity

Sun --- 1 1 1

Proxima
Centauri

4.2 0.14 0.12 0.0017

Alpha
Centauri A

4.3 1.1 1.2 1.5

Barnard’s
Star

6 0.20 0.14 0.0004

Sirius A 8.6 1.7 2 25.4

Although Sirius A produces much more light than the Sun, because it is farther away, its
apparent brightness is much less because of its distance from Earth.
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Stars occur in different colors
The surface temperature of a star is related to its color. The
hottest stars appear blue in color and coolest stars are red.
Stars with mid-range temperatures are white, orange, and
yellow. The Sun is the closest star in our solar system and it
appears yellow. However, in reality the Sun’s most intense
emission is in the blue-green part of the spectrum. We see
yellow because Earth’s atmosphere and the human eye change
its apparent color.

The Sun’s temperature is about 5,800 K (Kelvin). A star’s
surface temperature is compared to the surface temperature of
the Sun. If the star is more red, it is cooler than 5,800 K. If the
star is more blue, it is hotter than 5,800 K.

One of many pictures taken by the
Hubble telescope of the star field.

5660127
27892

:6;127
27892

Science Today: The Hubble telescope
Named after the astronomer Edwin Hubble, the telescope was launched into Earth orbit in
1990. Hubble has instruments that can observe light in the near ultraviolet, visible and near
infrared range. It also has a large mirror. Earth’s atmosphere can block or change the light
coming from stars. Hubble is located in space beyond Earth’s atmosphere. Therefore it can
take very clear pictures of stars that are far away.
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Observing the Stars

Telescopes are instruments that are used to see objects in space. You will construct your
own telescope to observe the stars in the night sky. Here are the materials you will need:
*2 lenses of different strengths
*Paper towel roll
*1 sheet of black construction paper
*Tape

Steps:
1. Roll your sheet of paper into a tube similar to the paper towel roll. Use tape to keep the

paper in a rolled up position.
2. Take one of your lenses, the one weaker in strength, and carefully tape it to the end of

the rolled up sheet of paper. This will by your eyepiece. The eyepiece is the side you
will look into.

3. Take your stronger lens and carefully tape it to one of the ends of the paper towel roll.
4. Gently put the rolled up paper tube inside of the other end of the paper towel roll.
5. You now have your own telescope to experiment with!

try now

what do you think?
Have you ever been outside in the country during the night? If so, what did the sky
look like? Did it look different than the sky you would see in a city? In the country,
stars appear brighter and clearer. Because the sky is darker in the country, there
appear to be more stars in the sky. The lights of the city make it harder to see faint
stars. In a city, there is also pollution in the air that makes it harder to see all of the
stars in the sky. The night sky can look very different depending on where you are
when you are looking at it.

What do you know?
Read the statements below and write true or false. If the statement is false, re-write
the statement to make it true.

_____ 1. The Sun is the largest star.
_____________________________________________________

_____ 2. The Sun is the star closest to Earth.
_____________________________________________________

_____ 3. The brighter the star, the bigger it is.
_____________________________________________________

_____ 4. All stars are made out of gases and are the same size.
_____________________________________________________

_____ 5. Telescopes are instruments used by astronomers to help see objects in
space. _____________________________________________________

.4.
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connecting with your child

Observing the Stars

Stargazing
Stargazing is a fun family activity that can
be done in your own backyard and the best
part is that it is free!

Before you begin stargazing with your
child, you might find it beneficial to search
the internet for some of the printable
materials at home:

*star map-a map of the night sky
*star clock-using the stars to tell the time
*star wheel-used to help you navigate the
night sky

Any of the stargazing materials listed
above will help guide you and your child
during your experience with observing
Earth’s night sky. Take time to learn
together how to use each of these
materials. With some practice, you and
your child will quickly become expert
stargazers!

Discuss the following questions with your
child:

• What patterns do the stars form?

• Do all stars look the same? How are
they different?

• How are stars different from planets?

• Do any stars in the night sky appear to
be larger than our sun?

• Do the stars change location? What
causes stars to appear to move?
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1

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 1-2 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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