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Praise for
Science Unit Studies for Homeschoolers and Teachers

You make learning science fun!
-Brianna, homeschooler, age 10-

My two boys absolutely love Sue’s unit studies. Their favorite activity has been
building molecules out of colored marshmallows and toothpicks. That project really helped
them to grasp the concept of atoms and molecules, and gave them a terrific introduction to the
Periodic Table. The lesson plans in “Science Unit Studies for Homeschoolers & Teachers”
provide step-by-step instruction to parents to guide them simply and easily through each day’s
science activities. It makes science fun for students and parents.
-Claire Brouwer, homeschooling mother of two boys, ages 9 and 11-

We used “Science Unit Studies for Homeschoolers and Teachers” at home as part of our
homeschooling science lessons. The directions were easy to follow and I loved that they
used materials that could be purchased from the grocery store. My children, ages 5, 7 and 9
became excited about learning science, actually jumping up and down when it was
time to start Science lessons!
-Ilya Perry, homeschooling mother of three with a degree in elementary education-

Excellent age-appropriate activities and effective assessment tools with which to
measure authentic learning
-Frank Hustace, Masters in Education, Stanford University and former Headmaster of Waimea Country
School-

Sue’s science units made learning fun and introduced key scientific concepts that will serve as
building blocks for our daughter’s ongoing science education.
-Mia King, national bestselling author of Good Things and homeschooling mother of three-

The best part is seeing how proud they feel when they really understand what they are learning,
and they realize it is fun. This is not just a science curriculum with a bunch of reading and
answering questions. “Science Unit Studies for Homeschoolers & Teachers” introduces
children to even the more difficult concepts in a way that has their interest and holds their
interest all the way through to the next lesson. I definitely recommend this book for any family
wanting to nurture the innate love of learning about the world around them.
-Rachel, homeschooling mother of three-

It’s obvious Ms. Kilbride’s units of study were developed using both her extensive knowledge
of the scientific realm, and how children learn best. Her activities are well though out, ageappropriate, and easy to follow. I thoroughly enjoyed our well-guided exploration of weather!
-Christine Hustace, Homeschooling mom and resource teacher for over fifteen years-

“What I liked best about Sue’s science class is learning about atoms and molecules, and
weather. I enjoyed the experiment we did on cookies--and we got to eat them! What I liked
about Sue as a teacher is that she gave us fun tests. I learned a lot and want to take another
class from her.
-Maya Gee, homeschooler, age 8-

I'm impressed with the weather lesson. It's very thorough and easy to follow. You do a really
good job of writing this down.
-Susan L., homeschooling mother of three and science educator for 33 years-

Book Overview
If you are a homeschooler or teacher who is looking for fun ideas on how to teach
science, then this book is for you! Its hands-on approach is designed to capture students’ interest
and promote a love of science and learning. The first ten chapters are for younger children ages
4-7, while the second ten chapters are for children ages 8-13. Each chapter is filled with fun
science activities that teach a particular science concept. The activities are designed to use
common household items, so you won’t need to buy lots of expensive scientific equipment or
chemicals. This book is sure to get your kids loving science!

Note to the Reader
This book was written by a homeschooling parent for other homeschooling parents.
However, it can also easily be used by elementary school teachers since most of the units have
been tested in a classroom setting. Homeschoolers vary greatly in ability, so the suggested ages
are just listed as a general guideline. The units build upon each other, so it is recommended that
you teach them in the same order as the table of contents, though since homeschooling parents
are inclined to want to go their own way in teaching, it is not necessary that you do so! Please,
however, do not go your own way when it comes to any of the safety precautions mentioned in
the book, especially those regarding checking for food allergies. This book was written for
homeschooling parents and teachers, not for students to do on their own. Some of the activities,
such as those using a stove, should have adult supervision, and some of the activities use small
items which could be a choking hazard for young children, so make sure that the younger
siblings of your students don’t get hold of them (or that your students themselves don’t put them
in their mouths!)
There is a materials list in the beginning of each chapter. The amounts listed on these
materials lists are based on one student, so if you have more than one student, you will need to
increase the quantities of some of the items. Check the individual activities within the chapter to
determine the amounts you will need for more students. Most of the materials needed for these
units are either common household items or are easily obtained from grocery, hardware, drug,
discount stores, the local library, or pet stores. However, there is one chapter (Microscopes and
Invisible Creatures) that requires the use of a microscope for some of the activities. A number of
the activities in that chapter can be completed without a microscope, but if you can find access to
one, the experience will be much more fun for your students.
“Fun” is the key word here, the goal in writing this book was to give homeschooling
parents and teachers some ideas for how to teach science in a way that will capture students’
interest, and open their eyes to the fun in the world of science.
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Chapter 13: Atoms and Molecules
Ages 8-13
Materials Needed For This Unit
Aluminum Foil
Pie pan
A glass soda bottle or something similar
*One or two packages of colored marshmallows
Hammer
A quarter
Dark construction paper
Cotton string
Food coloring
A glass jelly jar that holds more than two Cups
Sugar
Peppermint extract
Ice
Drawing paper
A glass jar that holds at least two cups of water

Saucepan
Toothpicks
Sugar
Magnifying glass
Epsom salts
Table salt
Drinking glass
Paperclip
Perfume in a spray bottle
Measuring cup
Balloon
Eyedropper
Pencils
Markers or crayons

*You can substitute colored balls of clay or gumdrops for the marshmallows.

Part 1: Definition of an Atom
Hold up a piece of aluminum foil and ask your students if they know what it is made of
(aluminum). Give a piece to each of your students and have them rip the foil in half. Now tell
them to rip the foil in half again and have them keep ripping it in half until it cannot be ripped
any smaller. Have them imagine that they keep ripping it in half until they have ripped it into
such a small piece that they have to look at it under a microscope to see it. Tell them that
eventually they could rip it so small that it would be the smallest piece of aluminum in the world.
At that point, if you ripped it again, it would no longer be aluminum. When they get to that
smallest piece, it is called an atom. Atoms are so small that they can only be seen under a
special microscope called an electron microscope. They are so small that millions of them could
fit in the head of a pin.
Tell them that scientists have found all of the different kinds of atoms in the world, and
that they have written them down in something called the Periodic Table of the Elements.
Elements are the names for the different types of atoms.
Show them the Periodic Table on the following two pages and name some of the
elements. Have them find aluminum on the table. See if there are any other elements that they
recognize. Tell them that everything in the world is made of atoms, including themselves!

Part 2: Definition of a Molecule
Show your students the Periodic Table again. Ask them to find water on it. When they
can’t find it, ask them why they think water is not on there (because it’s not an atom). Water,
like everything in the world, is made of atoms, but it isn’t made of all one type of atom. It is
made of two different types of atoms: hydrogen and oxygen. Have them find (or show them)
hydrogen and oxygen on the Periodic Table. Water is made of two hydrogen atoms and one
oxygen atom. When you add two or more atoms together, it is called a molecule. Two hydrogen
atoms and one oxygen atom together make a water molecule. All molecules are made up of two
or more atoms.
Activity:
Have them make models of molecules with toothpicks and colored marshmallows (you
can substitute gumdrops or balls of clay for the marshmallows if you like). Start with a water
molecule. Choose a color to be oxygen and a color to be hydrogen. Attach the two hydrogen
marshmallows to the oxygen marshmallow with the toothpicks so it looks like this:

After they have finished making the water molecule, have them make these molecules:

Point out to your students that “di” means two, so carbon dioxide means a carbon
molecule with two oxygen molecules. “Tetra” means four, so carbon tetrachloride means a
carbon molecule with four chlorine molecules.

Part 3: Crystals
Activity:
Make eight or more water molecules with marshmallows like you did in the previous
activity; only this time push each molecule’s hydrogen “atoms” up the toothpicks until they are
touching the larger oxygen “atom.” Next, take two of the water molecules and connect them to
each other by pushing one molecule’s oxygen atom onto one of the toothpicks sticking out of one
of the other molecule’s hydrogen “atoms.” Continue adding the other water molecules in the
same way until you have a three-dimensional structure. Each oxygen atom can have up to four
hydrogen atoms connected to it.
Tell them that they have just made a model of ice crystals! Different molecules have
different shapes. When molecules of the same substance attach to each other without any
interference from outside forces, they will go together like puzzle pieces, depending on the shape
of each individual molecule.
Activity:
Have your students draw (or draw for them) three-dimensional figures starting with
different shapes. For example:

Just like the cube and the roof-shape can be the building blocks of a larger shape,
molecules are the building blocks of the shapes of crystals.
Now tell your students that it is time to see some real shapes that molecules make when
they join together.
Activity:
Look at some salt under a magnifying glass and notice the shape of the crystals. Salt
molecules join together to make cubes. Smash the salt with a hammer and look at the crystals
again. Tell your students that in real life, outside forces such as erosion, pressure, and heat act
on groups of molecules so that their shapes aren’t what they would be if left alone. A salt
molecule is made of one atom of sodium and one atom of chloride. When salt molecules are
allowed to attach to each other freely, they make salt crystals.

Activity:
Grow some crystals to see how they form different shapes. To grow crystals, you need to
make a saturated solution, which is basically a mixture that is as full of sugar, or whatever you
put in it, as it can get. Sugar crystals are fun to grow because you can eat them! Take a rough
string (not too slippery or the crystals won’t be able to stick to it) and tie a paperclip to one end
to weigh it down. Tie the other end to the middle of a pencil and hang the string into an open
jelly jar with the paperclip on the bottom. Jelly jars can usually withstand having hot water
poured into them, but be careful when pouring the mixture into the jar, just in case it breaks.
Don’t let the string touch the sides of the glass. Make a saturated solution of sugar by boiling
one cup of water in a saucepan and gradually stirring in 3 cups of sugar, tablespoon by
tablespoon. Pour the sugar mixture into the jar. You can add a few drops of food coloring if you
would like your crystals to be colored. Let the jar sit for a few days. This recipe is designed to
make lots of crystals quickly, so if you just want the crystals on the string, you can take them out
early, or leave the string in and watch the crystals take over the jar! Table sugar molecules are
made of 12 atoms of carbon, 22 atoms of hydrogen, and 11 molecules of oxygen.

Epsom Salts make very pretty spiky-shaped crystals. To see them, cut a piece of dark
colored construction paper to fit the bottom of a pie-pan. Thoroughly mix 1 Tablespoon Epsom
salts with 3 Tablespoons of warm water in a glass. Pour the mixture onto the construction paper
in the pie pan. Let it sit in a warm place until the water evaporates. Sometimes the crystals are
even better on the bottom side of the paper, so check both sides. Epsom Salt molecules are made
from one atom of magnesium, one atom of sulfur, and four atoms of oxygen. Even though they
are called “salt,” they are not edible, so make sure your students don’t taste them!
When we “grow crystals,” we are breaking the molecules apart from each other and
allowing them to come back together in their natural pattern. Crystals are good examples of the
different kinds of shapes molecules can make when they join together.

Part 4: Characteristics of Molecules
A. Molecules Move
Activity:
Place a glass of water on a table. Put a few drops of food coloring in it and watch what
happens. The food coloring will eventually move throughout the glass.
Tell your students that even though molecules are so small that we can’t see them, we can
see groups of molecules. The food coloring is a group of molecules and we can watch it move
through the water until the food coloring and the water are evenly mixed throughout the glass.
This mixing due to molecular movement is called diffusion.
Activity:
Have your students stand about ten feet away from you. Take a perfume spray bottle and
squirt one spray of perfume into the air. See how long it takes the smell to reach your students.
Point out to your students that molecules not only move (diffuse) through water, they can move
through air also.

B. Molecules move faster or slower depending on temperature
Activity:
You will need to prepare the bowls of water for this activity ahead of time. Fill a bowl
with cold water and put it in the freezer for about 20 minutes. While the water is cooling, boil
some water and pour it into another bowl. Place both bowls next to each other on a table and
drop the same number of drops of food coloring in each bowl. Observe how long it takes for the
color to diffuse throughout each bowl (you can even time them with a clock or stopwatch). The
food coloring in the cold water bowl should take longer to diffuse than the food coloring in the
hot water bowl. That is because molecules move faster in hot water than in cold water.
A fun way to illustrate molecular motion for your students is to tell them that when
molecules are cold they are sluggish and don’t want to move much. You can pretend you are the
slow, sluggish, cold molecule while you say this (and have them move along with you if they
want to). Next tell them that hot molecules move around very quickly. As you say this, start
speeding up your movements and speech. As molecules start moving around more quickly, they
spread apart, and pretty soon they just shoot off into the air by themselves and become a gas.
Activity:
Have your students play a game where they pretend that they are atoms at different
temperatures. You call out “hot”, “cold,” or “warm,” and they need to move accordingly. If
they are “hot,” they should be moving faster and farther away from each other. If they are
“cold,” they should be moving slower and closer together. If they are “warm,” they should be
moving somewhere in between.

Activity:
Boil a pot of water on the stove (a tea kettle is especially good for this). Have your
students watch as the water starts turning into water vapor and “escapes” from the pot into the
air.
Activity:
Leave an empty glass soda bottle (or a similar-type bottle) in the freezer for about ten
minutes. Take it out and spread a film of water over the top of the bottle opening with your
finger. Immediately place a quarter over the bottle opening. After a few minutes, as the air
inside the bottle starts warming up, the coin will start clicking up and down. This is because as
molecules of air inside the bottle start warming up, they will start moving faster, and start
moving farther apart or expanding. As they move farther apart, they will start pushing on the
coin at the top of the bottle and force it upward.
C. Molecules have Space Between Them
Activity:
Pour 1 cup of water in a glass jar and mark with a marker or piece of tape where the
water line is. Add another cup of water to the jar and mark where the water line is with 2 cups
of water in it. Now pour out all of the water. Measure 1 cup of hot tap water and pour it into the
jar.
Ask your students what they think will happen if you add 1 cup of sugar to the cup of
water in the jar. Do they think it will move the level of the water up to the 2 cup mark? Add 1
cup of sugar to the water and stir it with a spoon until it dissolves in the water. The level of the
sugar and water will be less than the 2 cup mark. This is one case where 1 + 1 does not equal 2!
One of the reasons for this is that even though molecules are so small that we can’t see them,
they still have spaces between them. When the sugar dissolved in the water, the sugar molecules
fit into the empty spaces between the water molecules, so they don’t take up as much room in the
water as they did in air.

D. Molecules are Small
Activity:
Fill up an eyedropper with peppermint extract. Squeeze the extract into an unfilled
balloon, making sure not to let any drip onto the outside of the balloon. Blow up the balloon and
tie it shut. Wait a few minutes and smell the outside of the balloon. It should smell like
peppermint.
You can smell the peppermint on the outside of the balloon because the peppermint
molecules were so small that they could move through the balloon to reach the outside air.

Part 5: Parts of an Atom
Remind your students that molecules are made of atoms and that atoms are the smallest
possible pieces of elements. For example, if you broke an atom of iron in half, it would not be
iron any more. But what are atoms themselves made of? An atom has three main parts, protons,
neutrons, and electrons. The protons and neutrons are in the center of the atom and together
they are called the nucleus. The electrons move around the outside of the nucleus.

Activity:
Have your student draw a picture of an atom. It should turn out something like this:

The protons and neutrons are the black and white circles in the center of the atom,
forming the nucleus. The electrons are the gray circles outside of the nucleus. Normally there is
the same number of electrons as protons, so in the drawing above, the protons are the black
circles, the neutrons are the white circles, and the electrons are the gray circles. The cloudy
area shows the space that the electrons are moving in.
Activity:
Pretend you are the nucleus and your students are the electrons moving around you.
Using the Periodic Table, figure out what type of atom you are by the number of electrons you
have.
Activity:
Draw some specific atoms using the following information:
1)
2)
3)
4)

A hydrogen atoms has one proton, one electron, and no neutrons
A carbon atom has 6 protons, 6 electrons, and 6 neutrons
An iron atom has 26 protons, 26 electrons, and 30 neutrons
A nitrogen atom has 7 protons, 7 electrons, and 7 neutrons

Test for Atoms and Molecules
1) What is diffusion?
a. Another word for “different”
b. A type of molecule
c. The mixing of molecules due to molecular movement.
d. The movement of electrons in an atom.
2) What is an atom?
a. The smallest piece of an element that can still be called that element
b. A bomb
c. Something that contains tritons and neutrons
d. Something made of molecules

3) What is a molecule?
a. A part of an atom
b. A combination of two or more atoms
c. A mole’s cuticle
d. Part of an electron

4) What is a proton?
a. The part of the atom that spins around outside the nucleus
b. A part of an electron
c. A light ray that comes off of electrons
d. A particle in an atom that is part of the nucleus

5) What is an electron?
a. The part of the atom that spins around outside the nucleus
b. It is what crystals are made of
c. A particle in an atom that is part of the nucleus
d. The part of the atom that rests

6) What is a neutron?
a. The part of the atom that spins around outside the nucleus
b. A part of an electron
c. A particle in an atom that is part of the nucleus
d. A neutral molecule

7) What makes up the nucleus of an atom?
a. Electrons and protons
b. Protons and neutrons
c. Electrons and neutrons
d. Electrons, protons, and neutrons

8) Name three characteristics of molecules.
a. They are motionless, they have space between them, they are small.
b. They are solid objects, they are motionless, they are small.
c. They have space between them, they move more quickly in cold temperatures than
warm temperatures, they are small.
d. They move, they have space between them, they are small.

9) What is the name of the table that scientists have listed all of the different types of atoms in?
a. The Table of Molecules
b. The Periodic Table of the Elements
c. The Table of the Chemicals
d. The Periodic Table of Molecules

10) Molecules mover faster or slower depending on what?
a. Whether it is dark or light
b. Whether it is sour or sweet
c. Whether it is hot or cold
d. Whether it is wet or dry

If you enjoyed this chapter and would like to purchase the rest of the book, you can order
it through Amazon.com in paperback by searching for the title, or you can use the link below.
There are two editions for sale on Amazon, one for $24.95 and one for $16.95. Since they are
exactly the same, make sure you order the $16.95 version!

http://www.amazon.com/Science-Unit-Studies-HomeschoolersTeachers/dp/1463549156/ref=sr_1_3?ie=UTF8&s=books&qid=1307913595&sr=8-3

You can also visit the author’s webpage at: www.funtasticunitstudies.com for more fun
homeschooling resources.

