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3.1 Atoms

Have you ever 
wondered if the 
Moon	is	really	
made of green 
cheese?

Have you ever thought the clouds might be  
made of  
   cotton candy?
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Have you ever wanted to know 
what makes carrots  
orange...

  or peas green?
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Have you ever wondered 
why	brussels	sprouts	couldn’t	
taste more like sweet 
cherries, or asparagus taste 
more like candy canes?

Everything around us has 
a	different	shape	or	flavor	
or color because everything 
around us is put together 
with different combinations 
of atoms. An atom is the 
smallest unit that makes up matter. Atoms can combine 
with one another in different groupings to make 
different substances.

The	Moon	
is not 
really made 
of green 
cheese. It 
is made of 
the kinds of 
atoms that 
are found 
in rocks and 
dirt.
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Clouds are not made of cotton candy, but of the kinds of 
atoms that are found in air and water.

Carrots are orange because their atoms are arranged in 
a way that makes them orange. 

Peas are green because their atoms are arranged in a 
way that makes them green. 

Brussels	sprouts	and	asparagus	don’t	taste	sweet	like	
cherries or candy canes because the atoms inside 
brussels sprouts and asparagus are not arranged in a 
way that makes them sweet.
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3.2 Types of Atoms
There are over 100 different atoms. Carbon, oxygen, and 
nitrogen are the names of a few of these atoms.

Atoms	are	very	tiny.	They	are	so	small	that	you	can’t	see	
them with your eyes.
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Even	though	we	can’t	see	atoms	with	our	eyes,	we	can	
make models of them. Remember from Chapter 2 that a 
model may not be exactly true but it can help chemists 
understand how things work. We can make models of 
atoms by drawing them as dots or little balls or by giving 
atoms colors and shapes. 

In this book, atoms are modeled as balls with “arms” to 
help show how atoms hook to other atoms. Even though 
atoms	don’t	really	have	arms,	it’s	a	great	way	to	think	
about how atoms hook together. 

Simple Model of a Silicon Atom
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3.3 Atoms Are Similar
All atoms are made of protons, neutrons, and electrons.

Protons, neutrons, and electrons are the basic parts of 
atoms. The protons and neutrons are in the center of an 
atom, and the electrons are on the outside. 

In our model, the protons and neutrons are shown inside 
the ball of the atom, and the electrons are shown on the 
outside as the arms. 
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The arms in our models represent only the electrons that 
can help hook an atom to another atom. Some atoms have 
additional	electrons	that	won’t	hook	to	another	atom,	and	
these electrons are not shown in our models.

3.4 Atoms Are Different
Atoms are different from each other because they have 
different numbers of protons, neutrons, and electrons.

For example, hydrogen only has one proton and one 
electron.	It	doesn’t	have	any	neutrons.	

Model of a Hydrogen Atom
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Carbon has six protons, six neutrons, and six electrons. 
However, only four of those electrons can help carbon 
hook to other atoms, so in our model carbon has only 
four arms.

Uranium	has	92	protons,	92	electrons,	and	146	neutrons!	
The electrons in uranium can hook to two atoms, four 
atoms,	or	even	six	atoms!	

Model of a Carbon Atom

Model of a Uranium Atom

six electrons
that can form bonds

	92	protons
146	neutrons
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Because atoms are made of the same basic parts, all 
atoms are similar to each other. But because atoms are 
also made of different numbers of those parts, atoms are 
also different from each other. 

Everything	you	can	touch	with	your	fingers,	see	with	
your eyes or smell with your nose is made of atoms. And 
all of these things are different from each other because 
their atoms are arranged in different ways.

3.5 Summary
• Everything we touch, taste, see, or smell is made of 

atoms.

• Atoms	are	very	tiny	things	we	can’t	see	with	our	eyes.	
Atoms are the smallest units of matter.

• All atoms are made of protons, neutrons, and electrons. 

• Atoms are different from each other because they 
have different numbers of protons, neutrons, and 
electrons. 
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7.1 Studying Life
What makes plants, 
dogs, and beetles 
different from rocks, 
dirt, and metal? 
Maybe	you	have	
noticed that rocks 
don’t	move	like	dogs	
and	dirt	doesn’t	need	
food.	Maybe	you	have	
seen that forks and 
knives, which are 
made	of	metals,	don’t	
crawl around in the 

kitchen like beetles do. Living things are different from 
rocks and dirt and metals because living things are alive.

What does it mean to be 
alive? Think about how 
you are different from 
a rock. You need food 
and	a	rock	doesn’t.	One	
feature of being alive is 
needing food.
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Second, you can 
walk, run, jump, curl 
up into a ball, and 
roll on the carpet. 
But	a	rock	can’t	
move. So another 
feature of being alive 
is the ability to move.  

Finally,	a	rock	can’t	
make baby rocks, 
but plants, animals, 
and humans all 
make baby plants 
or baby animals or 
baby humans. So 
another feature of 
being alive is the 
ability to reproduce.

As we can see, living things are much different from 
nonliving things.
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7.2 Sorting Living Things
How	do	we	keep	track	of	all	of	the	living	things	we	find	
on the planet? Is there a way to sort them? Why would 
we want to sort them?  

Sorting living things helps us understand how they are 
different and how they are the same. For example, what 
if you had some yellow blocks and some blue blocks. How 
would you sort them? 

If you sort your blocks according to color, you can see 
that the blue blocks are different from the yellow blocks. 
However, you might also notice that some of the blue 
blocks	are	the	same	size	as	some	of	the	yellow	blocks.		

HOW WOULD YOU SORT THE BLOCKS?
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So	you	could	also	sort	them	by	size.	By	sorting,	you	can	
see how some blocks are different (different color), but 
also	how	some	are	the	same	(same	size).	

A very long time ago a man named Carolus Linneaus 
thought about how to sort living things. He came up with 
a system of sorting all of the creatures on the planet. We 
call this system taxonomy.

Taxonomy is a branch of biology that is concerned with 
how to sort living things.
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We sort creatures 
by looking at 
different features.

A feature is 
anything like hair, 
hooves, feathers, 
or green leaves. 

For example, we might sort 
animals that have hair from 
animals	that	don’t	have	hair.	We	
might sort plants that live in 
the soil from plants that live in 
the water.  

We might also sort very small 
creatures	that	we	can’t	even	
see with our eyes from larger 
creatures that we can see. 
Looking at the features of living 
things helps us sort them. 
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7.3 Domains and Kingdoms
It	is	very	difficult	to	decide	how	to	sort	living	things	
because	they	have	so	many	different	features!	Once	
upon a time, living things were sorted into only two large 
groups — plants and animals. However, as scientists learned 
more about all of the different creatures, they had to 
make more groups.

Today, scientists use three large 
groups to sort living things. 
These groups are called domains. 
The names of the domains are 
Eukarya, Bacteria, and Archaea. 
These domains are then further 
divided into six kingdoms which 
are Plantae, Animalia, Protista, 
Fungi, Bacteria, and Archaea.

The kingdom Plantae groups all 
of the plants. Houseplants are in 
the kingdom Plantae.
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Animalia groups all 
of the animals. Dogs 
are in the kingdom 
Animalia. So are cats, 
frogs,	and	butterflies.

Bacteria and Archaea 
are kingdoms that 
group some of the very 
small creatures that 
we	can’t	see	when	using	
only our eyes.

Protista is a group for 
very small creatures 
called protists.

And	finally,	Fungi groups 
things like toadstools 
and mushrooms. 
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7.4 Sorting Within Kingdoms
Scientists	first	sort	living	things	into	their	domains	
and then sort them into their kingdoms. Then scientists 
organize	the	living	things	into	smaller	groups	to	better	
understand them. So, living things in different domains 
are sorted into kingdoms and then further sorted into 
smaller, different groups.

To sort 
living things 
into smaller 
groups, 
scientists 
again look 
for different 
or similar 
features. For 
example, both 

birds and cats are animals, but we can see that birds are 
different from cats. For one thing, birds have wings and 
fly,	but	cats	don’t	fly.	Cats	have	fur	and	eat	birds.	

Even though birds and cats are both animals, they are 
different from each other. All of the birds are put into a 
group for birds, and all of the cats are put into a group 
for cats.
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What about tigers and house cats? They are both cats. 
Are	they	exactly	the	same?	In	fact,	they	aren’t.	Even	

though tigers 
and house cats 
have some similar 
features, they are 
also different. For 
example, house 
cats	don’t	usually	
eat their owners, 
but	tigers	could!	
So house cats and 
tigers are put into 
even smaller groups 
within the larger 
grouping of “cats.” 

7.5 Naming
How	do	we	name	all	of	the	creatures	we	find?	Because	
there are so many different languages and so many 
different living things, scientists use a scientific	name to 
name each living thing. Every plant and animal, fungus, 
bacterium,	and	archaeon	has	a	scientific	name.	The	
scientific	name	for	each	living	thing	comes	from	the	Latin	
language.	Each	creature	has	two	Latin	names.	The	first	
name is called the genus, and the second name is called 
the species.
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The Latin name for a 
house cat is Felis catus, 
and the Latin name for 
humans is Homo sapiens, 
which means “man wise.”

7.6	Summary

•  Living things are different from nonliving things.  
All living things need food and can reproduce, and 
some living things can move.

• Scientists sort living things into groups to understand 
them better.

• Domains and kingdoms are two kinds of groups that 
scientists use to sort living things.

• All living things have a special scientific name which 
is in Latin.
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19.1	Introduction
Now that we know what astronomy is and how to study 
planets	and	stars,	it’s	time	to	explore	what	Earth	looks	
like from space.

Because	Earth	is	so	big	compared	to	our	human	size,	
it’s	hard	to	imagine	what	Earth	looks	like	from	space.	
Is Earth the biggest object in space? Is Earth in the 
center of space? If we took a rocket into space, what 
would	we	find?	
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19.2	Earth	Is	a	Planet
If you launched a rocket and traveled past the clouds 
into space, you would see the Earth. Earth would look like 
a	blue	marble	floating	in	the	dark	space	around	it.	

Earth is a planet. A planet has special properties. A 
planet has to be large enough to have its own gravity, 
which	is	the	force	that	holds	everything	to	the	Earth’s	
surface. A planet also has to move in space around a sun. 
And	finally,	a	planet	is	shaped	like	a	ball.	Spherical is the 
word for ball-shaped. 

Because Earth is very large, moves around the Sun in 
space, has gravity, and is spherical, Earth is called a planet. 

Earth rotates around an axis, which is an imaginary line 
that goes through the center of an object. If you were 
to	take	a	ball	and	spin	it	with	your	fingers,	it	would	
rotate around an axis.

The Sun shines on different parts of Earth as Earth 
rotates. This is how we get our days and nights.   

It takes 24 hours for Earth to rotate once around its 
axis.	We	don’t	feel	the	rotation	of	the	Earth	because	the	
Earth’s	gravity	holds	down	the	air	and	everything	else	
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that’s	on	Earth.	Everything	is	moving	at	the	same	speed,	
and	the	Earth’s	rotation	does	not	cause	wind.

Earth is tilted on its axis. “Tilted” means that Earth is 
not just straight up and down but is slanted. The tilt of 
Earth’s	axis	gives	us	seasons.	
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For part of the year, the northern part of Earth is tilted 
towards the Sun and the southern part of the Earth is 
tilted away from the Sun. This gives the northern part of 
the Earth summer and the southern part winter. 

Then, during a different part of the year, the southern 
part of the Earth is tilted towards the Sun and the 
northern part away from the Sun. When this happens, 
the southern part of Earth has summer, and the 
northern part has winter.



172  Exploring the Building Blocks of Science: Book 1

19.3	The	Moon	and	Tides
If you take your rocket into space, you might run into the 
Moon.	A	moon is an object that travels around a planet. 
Our	moon	is	smaller	than	Earth	and	travels	around	Earth.	

Our	moon	does	have	some	gravity	and	is	spherical,	but	
because it moves around Earth and not around the Sun 
as	the	Earth	does,	the	Moon	is	not	a	planet.	We	will	learn	
more	about	the	Moon	in	the	next	chapter.

Did you know 
that	the	Moon	
helps create 
ocean tides on 
Earth?	It’s	true!	
The	Moon	pulls	
on Earth with 
some gravity. 
This pulling on 
the Earth causes 
the water in the 
oceans to be pulled too.

As	the	Moon	moves	around	the	Earth,	it	pulls	the	ocean	
water	with	it.	The	pulling	of	ocean	water	by	the	Moon	
helps create tides.
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19.4	The	Sun	and	Weather
If you wear sandals during a summer day, you can feel 
the	Sun	warming	your	toes.	The	Sun	is	a	big	ball	of	fire	
that gives light and heat energy to Earth.

The Earth orbits the Sun. The word orbit means to 
“revolve around.” An orbit is the path one object makes 
as it travels around another object. If you stand with 
your hand on a pole and then start walking, you will 
make a path around the pole. You will orbit the pole. This 
is what Earth does as it moves around the Sun. We will 
learn more about the Sun in the next chapter.

Did you know there 
are storms on the 
Sun? Did you know 
that the storms on 
the Sun can cause 
storms on Earth? 
It’s	true!	Sun	storms	
can contribute 
to Earth storms. 
Scientists who 
research weather 
can study Sun 
storms	to	find	out	how	they	affect	Earth’s	weather.
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19.5	Eclipses
During	the	Moon’s	orbit	around	Earth,	the	Moon	travels	
behind the Earth. When the Earth is in between the 
Moon	and	the	Sun,	the	Earth	can	block	the	Sun’s	light	
from	reaching	the	Moon.	When	the	Earth’s	shadow	is	cast	
on	the	Moon,	it	is	called	a	lunar eclipse.

At	other	times,	the	Moon	will	be	in	between	the	Sun	
and	the	Earth.	With	the	Moon	in	this	position,	the	Moon	
can	block	the	Sun’s	light	from	reaching	a	portion	of	the	
Earth. This is called a solar eclipse.

19.6	Summary

• Earth is a planet.

•	 One	rotation of the Earth on its axis takes 24 hours 
(one day). 

• Earth is tilted on its axis, giving us seasons.

•	 The	Moon	and	Sun	affect	Earth’s	tides	and	weather.	



LABORATORY NOTEBOOK



Illustrations: Janet Moneymaker

Copyright © 2014 Gravitas Publications, Inc. 

All rights reserved.  No part of this publication may be reproduced, stored in a retrieval system, 
or transmitted, in any form or by any means, electronic, mechanical, photocopying, recording, or 
otherwise, without prior written permission from the publisher. The only exception is that this 
publication may be photocopied without permission from the publisher if the copies are to be used only 
for teaching purposes within a family.

Exploring the Building Blocks of Science Book 1 Laboratory Notebook
ISBN  978-1-936114-31-3

Published by Gravitas Publications Inc.
www.gravitaspublications.com



Contents
INTRODUCTION
Experiment 1 Doing Science 1

CHEMISTRY
Experiment 2 Chemistry Every Day 15
Experiment 3 What Is It Made Of? 23
Experiment 4 Follow the Rules! 36
Experiment 5 What Will Happen? 47

BIOLOGY
Experiment	6	 What Is Life? 59
Experiment 7 Where Does It Go? 67
Experiment 8 What Do You Need? 82
Experiment	9	 Yummy Yogurt 92

PHYSICS
Experiment 10 Falling Objects 97
Experiment 1 1 Get To Work! 1 1 1
Experiment 12 Moving Energy in a Toy Car 125
Experiment 13 Playing With Physics 138

GEOLOGY
Experiment 14 Geology Every Day 149
Experiment 15 Mud Pies 157
Experiment	16	 The Shape of Earth 167
Experiment 17 Mud Volcanoes 175

ASTRONOMY
Experiment 18 Observing the Stars 184
Experiment	19	 Earth in Space 198
Experiment 20 Seeing the Moon 210
Experiment 21 Modeling the Planets 218

CONCLUSION
Experiment 22 Putting It All Together 225

C
H

EM
IST

R
Y

○ ○
○◯

○
○

○






B
IO

LO
G

Y
P
H

Y
SIC

S
⚡
⚡
⚡
⚡
⚡
⚡
⚡

G
EO

LO
G

Y

VV
VV

VV
VV

A
ST

R
O

N
O

M
Y

☆
☆
☼


☆
☆



Experiment 3

What Is It Made Of?



○○○◯○○○○○○◯○○○ ○○○◯○○○ ○○○◯○○○ ○○○◯○○○ ○○○◯○○○ ○○○◯○○○  ○○○◯○○○ ○○○  ◯○○○ ○○○ ○○○◯○○○○○○◯○○○ ○○○◯○○○ ○○○◯○○○ ○○○◯○○○ ○○○◯○○○ ○○○◯○○○  

24   Exploring the Building Blocks of Science Laboratory Notebook  Book 1

C
H

EM
IS

T
R

Y
○
○
○
◯
○
○
○

I. Think About It

Write down the name of an object. Using words and drawings, 
describe any features you think it has.
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II.	Observe	It

Write down the name of the object you thought about. Describe 
what you actually see, using words and drawings.
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I. Think About It

Write down the name of an object. Using words and drawings, 
describe any features you think it has.
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II.	Observe	It

Write down the name of the object you thought about. Describe 
what you actually see, using words and drawings.



○○○◯○○○○○○◯○○○ ○○○◯○○○ ○○○◯○○○ ○○○◯○○○ ○○○◯○○○ ○○○◯○○○  ○○○◯○○○ ○○○  ◯○○○ ○○○ ○○○◯○○○○○○◯○○○ ○○○◯○○○ ○○○◯○○○ ○○○◯○○○ ○○○◯○○○ ○○○◯○○○  

28   Exploring the Building Blocks of Science Laboratory Notebook  Book 1

C
H

EM
IS

T
R

Y
○
○
○
◯
○
○
○

I. Think About It

Write down the name of an object. Using words and drawings, 
describe any features you think it has.
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II.	Observe	It

Write down the name of the object you thought about. Describe 
what you actually see, using words and drawings.
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I. Think About It

Write down the name of an object. Using words and drawings, 
describe any features you think it has.
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II.	Observe	It

Write down the name of the object you thought about. Describe 
what you actually see, using words and drawings.
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III. What Did You Discover?

 Were the objects you looked at the same as you expected 
them to be or were they different?

 How were they the same as you expected?

 How were they different from what you expected?

 Did you expect the objects to be the same on the inside and 
the outside or to be different?

 Which ones were the same on the inside and the outside?

 Which ones were different on the inside and the outside?
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IV.	Why?

When	we	look	at	things	around	us,	we	often	don’t	notice	the	
small details. In fact, some things are too small to see with our 
eyes. Atoms, for example, are too small to see with our eyes, but 
by doing experiments scientists have discovered that everything 
is made of atoms.

When	we	take	the	time	to	look	for	small	details,	we	often	find	
amazing	things	we	have	never	seen	before.	For	example,	we	
notice that some of the things we see are similar to each other. 
Different kinds of crackers, for instance, have some things that 
are	the	same	as	each	other.	Many	crackers	are	square	or	round	
and the crackers in one box are often the same shape. 

However, we also notice that even though two things may seem 
the same, they are not exactly the same. No two round crackers 
are exactly the same, and no two square crackers are exactly 
the same. Each one is unique. We can see the ways in which 
things are unique when we look at the little details.

The same is true of you. You may look similar to your mom or 
dad, sister or brother, but you are not exactly the same. You, 
too, are unique.
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V.	Just	For	Fun

Think of a family member or friend. What things can you 
observe that are similar about you and the other person? What 
things are different?

List or draw things that are similar.
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List or draw things that are different.



Experiment 7

Where Does It Go?
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I.	Observe	It

 Collect some different objects to observe.

 Look carefully at the objects and make observations about 
them.

 In the spaces provided, name each object and describe each 
in detail using words or pictures.
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II. Think About It

 Look at all of the objects you described. Think about 
different groups you might use to sort them. You might use 
small	or	round	or	white	or	fuzzy.

	Name	five	groups	you	will	use	to	sort	the	objects.	Put	the	
name of each group in the gray box. Put each object in ONE 
group only.
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	Are	there	objects	that	fit	in	more	than	one	group?	If	so,	
re-sort as many objects as you can into new groups.

 Can you do it again? 
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III. What Did You Discover?

 What did you observe about the objects you collected?

 Was it easy to pick groups to sort the objects? Why or why 
not?

 Was it easy to decide which objects would go in each group? 
Why or why not?
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 The objects in a group have the same feature (for example, 
round or small). List some features that were different 
between objects in the same group.

The  objects  
were all  but some  
were also  .

The  objects  
were all  but some  
were also  .

The  objects  
were all  but some  
were also  .

The  objects  
were all  but some  
were also  .

The   objects  
were all  but some  
were also  .
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IV.	Why?

It can be hard to sort objects into groups. Some round objects 
may	also	be	fuzzy,	like	a	cotton	ball.	And	some	other	round	
objects might be smooth like a rubber ball. Some smooth objects 
might also be large. And some smooth objects might also be 
small. How do you decide which object to put in which group?

This	can	be	a	difficult	problem,	even	for	scientists.	Living	things	
have	lots	of	different	features,	and	it	can	be	hard	to	figure	out	
which living things go in which groups. Do you sort all the green 
creatures in one group and all the brown creatures in another 
group? This would be one way to sort green grass and bears. But 
what about a tree? A tree is both green and brown. Does a tree 
go with the grass or with the bears?

Scientists sometimes discover a new living thing — a creature 
they	have	never	seen	before.	The	first	thing	a	scientist	does	is	
make careful observations about the creature. Is it green or 
gray? Does it have smooth skin or scaly skin? Does it live in the 
water, or does it live on land? Does it eat vegetables, or does it 
eat other animals? Can you see it with your eyes, or do you need 
to use a microscope to see it?

All of these observations help scientists know which group a 
new creature should go into. By putting it into a group, scientists 
can better understand what is the same and what is different 
about the new creature compared to other creatures.
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V.	Just	For	Fun

You are an explorer traveling to places on Earth where no one 
has	been	before.	In	one	of	these	remote	areas,	you	find	a	new	
creature that no one knows about. It has the following features.

• It is green. 

• It	eats	flies.	

• It lives in trees. 

• It	flies	with	wings.	

If you had to put your new creature into a group, would you 
group	it	with	frogs,	monkeys,	or	butterflies?

Draw a picture of this new creature. 

The scientist who discovers a new living thing gets to name it. 
What would you name this creature you found?
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A New Creature
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Experiment	19

Earth in Space
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I.	Observe	It

 Cut out the continents on the following page. 

 Glue or tape the continents onto a large basketball with 
North America, South America, and Greenland on one side and 
Australia, Africa, Europe, Russia, and Asia on the other side. 

 Cut a 2.5 cm (one inch) wide piece from the end of a 
toilet paper tube. This will give you a nice ring to place 
the basketball on. When you place the basketball on this 
cardboard ring, tilt the ball slightly off-center. 

 Turn off the room lights. Walk several feet away from the 
basketball	and	shine	light	from	a	flashlight	on	the	basketball.

	Leaving	the	flashlight	shining	on	the	basketball,	rotate	the	
basketball counterclockwise. Record your observations below.
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 Hold a ping-pong ball a short distance away from the 
basketball.	Move	the	ping-pong	ball	in	a	counterclockwise	
circle around the basketball. Record your observations below.
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II. Think About It

 Can you determine how day and night are created by the 
rotation of Earth?

	Can you observe how a lunar eclipse forms (where Earth 
casts	a	shadow	on	the	Moon)?

	Can	you	observe	how	a	solar	eclipse	forms	(where	the	Moon	
casts a shadow on Earth)?
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	Using	the	basketball	and	flashlight,	can	you	show	how	the	
seasons are created? Explain how you would do this.
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III. What Did You Discover?

 Explain how day and night occur.

 Explain how a lunar eclipse occurs.

 Explain how a solar eclipse occurs.

 

 What causes the different seasons?
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IV.	Why?

In this experiment you observed what happens when the Sun 
shines	on	the	Earth	and	the	Moon.	In	this	experiment	the	Sun	
is	represented	by	the	flashlight,	Earth	is	represented	by	the	
basketball,	and	the	Moon	is	represented	by	the	ping-pong	ball.

When	you	rotated	the	basketball	(Earth),	the	flashlight	(Sun)	
was shining on different parts of the ball. This action, (the Sun 
shining on a rotating Earth) is what causes night and day.

When	you	took	the	ping-pong	ball	(Moon)	and	rotated	it	around	
the	basketball	(Earth),	you	observed	how	the	Moon	casts	a	
shadow	on	Earth	when	the	Moon	is	between	the	Sun	and	the	
Earth. This illustrates a solar eclipse. You also observed how the 
Earth	casts	a	shadow	on	the	Moon	when	the	Earth	is	between	
the	Sun	and	the	Moon.	This	arrangement	illustrates	a	lunar	
eclipse.

You	also	found	out	how	seasons	occur.	The	Earth’s	tilt	causes	
the seasons. As the Earth circles the Sun, some parts of Earth 
are tilted toward the Sun, receiving more heat energy, and some 
parts are tilted away, receiving less heat energy. This tilting of 
the Earth creates seasons as different parts of Earth are tilted 
toward or away from the Sun.
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V.	Just	For	Fun

 ☼ Think	about	what	it	would	be	like	if	the	Earth’s	axis	still	had	
the same tilt but the axis went through the equator instead 
of going through the North and South Poles. Would this 
change the seasons? Would it change night and day?

Try	using	the	basketball	and	the	flashlight	to	experiment	
with this idea.

Observations
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 ☼ Next,	think	about	what	would	be	different	if	the	Earth’s	axis	
still went through the North and South Poles but was pointed 
directly at the Sun. Would this change the seasons where 
you live? Would it change night and day?

Try	using	the	basketball	and	the	flashlight	to	experiment	
with this idea.

Observations
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A Note From the Author
This curriculum is designed to provide an introduction to the sciences for students in kindergarten 
through first grade. The Building Blocks of Science Laboratory Notebook: Book 1 is intended to 
be the first step in developing a framework for real science. This teacher’s manual will help you 
guide students through the laboratory experiments. The series of experiments in the Laboratory 
Notebook will help the students develop the skills needed for the first step in the scientific 
method — making good observations. 

There are different sections in each chapter. The section called Observe It helps the students explore 
how to make good observations. The Think About It section provides questions for the students 
to think about and to use to make further observations. In every chapter there is a What Did You 
Discover? section that gives the students an opportunity to summarize the observations they 
have made. A section called Why? provides a short explanation of what students may or may not 
have observed. And finally, in each chapter there is a section called Just For Fun that contains an 
additional activity. 

The experiments take up to 1 hour. The materials needed for each experiment are listed on the next 
page and also at the beginning of each experiment.

Enjoy!

Rebecca W. Keller, PhD
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Materials at a Glance

Experiment 
7

Experiment 
8

Experiment 
9

Experiment 
10

Experiment 
11

cotton balls
rubber ball
tennis ball
banana
apple
rocks
Legos
other objects
colored pencils

internet access and/or 
reference books

colored pencils

milk, .25 l (1 cup)
plain yogurt, .5 liter 

(2 cups)
fork
spoon
cups or small bowls 

(several)
food items such as 

honey, berries, 
chopped fruit or 
vegetables, spices, 
herbs, cocoa, 
chocolate chips, 
etc. (Just For Fun 
section)

2 tennis balls
other objects such as: 

apple 
orange 
rubber ball 
cotton ball or

       feather

large marshmallow
tennis ball
objects such as: 

rubber ball 
lemon or lime 
rock 
banana

pliers

Experiment 
1

Experiment 
3

Experiment 
4

Experiment 
5

Experiment 
6

colored pencils
night sky
a living thing to 

observe (frog, ant, 
plant, or other)

magnifying glass
household items such 

as: 
cotton balls 
rubber bands 
pencil

several food items 
such as: 
crackers 
cheese 
marshmallow 
beans 
color-coated candy 
(such as M&Ms)

Legos
marshmallows, small 

(1 pkg)
marshmallows, large 

(1 pkg)
toothpicks

4 or more clear plastic 
cups or glasses

marking pen
measuring cup
measuring spoons
food items-180 ml 

(3/4 cup) each: 
lemon juice 
vinegar 
milk 
water

baking soda - 90 ml 
(6 Tbsp.)

Just For Fun section: 
baking soda 
vinegar 
sugar 

-Or- 

2 or more food 
items chosen by 
student

non-living object to 
observe (such as 
a rock or piece of 
wood)

living thing to 
observe (such as an 
ant, frog, bird, cat, 
or dog)

colored pencils

Experiment 
2

watercolor paints
water in a container
paintbrush
paper to paint on, 

several sheets
scissors
tape
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Experiment 
12

Experiment 
13

Experiment 
14

Experiment 
15

Experiment 
16

toy car
stiff cardboard 

or board 
(approximately  
.3 meter wide x 
1 meter long  
[1 foot x 3 feet])

marshmallows 
(several)

Optional
pennies
tape

2 marbles
3 playing cards
shallow jar top
vinegar
baking soda
measuring spoons

Suggested
dominoes
blocks
electric car
electric train
marshmallow
tongue depressor
steel ball
other objects chosen 

by the student

colored pencils small shovel or 
garden trowel

small pail or plastic 
container

measuring cup
dirt that contains 

rocks (.25 liter 
[1 cup])

glass container, tall 
clear (approx. size: 
.5 liter [2 cups])

flour (60 ml [1/4 cup])
water
cake mix and items 

needed to make the 
cake

nuts, gumdrops, 
chocolate chips, 
and/or M&Ms

baseball or similar 
hard-centered ball

balloon
water
piece of string to tie 

balloon closed
colored pencils

Optional
funnel

Experiment 
17

Experiment 
18

Experiment 
19

Experiment 
21

Experiment 
22

2 liters (8 cups) or 
more of dirt suitable 
for making mud pies

1.75 liters (7 cups) or 
more of water

15 ml (1 Tbsp.) baking 
soda 

15 ml (1 Tbsp.) vinegar
measuring cup
measuring spoon
3 containers for mixing 

mud (about 1.75 
liter [7 cups] size)

spoon or other 
implement for 
mixing mud

garden trowel
bucket
paper
marking pen
pencil
colored pencils

clear night sky
colored pencils

Note:  
This experiment 
will take 6 days to 
complete.

basketball
ping-pong ball
flashlight
empty toilet paper 

tube
glue or tape
scissors
marking pen
a dark room

8 styrofoam balls:
1 - 10 cm (4 in) 
1 - 7.5 cm (3 in)
2 - 5 cm (2 in)
2 - 4 cm (1½ in)
2 - 2.5 cm (1 in)

water-based craft 
paint: 
red, blue, green, 
orange, brown

paintbrush
water in a container
misc. objects to 

represent planets 
(such as fruits, 
vegetables, candies, 
baking mixes) for 
Just For Fun section

ladybug or other 
small insect or 
animal to observe

magnifying glass
Just For Fun section: 

a second living 
thing or an object 
to observe

Experiment 
20

colored pencils
night sky

Note:  
This experiment 
will take two weeks 
to complete.
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Materials
Quantities Needed for All Experiments

Equipment Foods Foods (continued)

bucket
container, glass, tall, clear 

(approx. size: .5 liter 
[2 cups])

containers for mixing mud 
(about 1.75 liter [7 cups] 
size), 3

cups or small bowls (several)
Experiment 13 suggestions: 

dominoes, blocks, electric 
car, electric train, tongue 
depressor, steel ball, other 
objects

flashlight
fork
garden hose or funnel
glass container, tall clear 

(approx .5 liter  
[2 cups])

Legos
magnifying glass
measuring cup
measuring spoons
pail (small) or plastic 

container
pliers
scissors
shovel (small) or garden 

trowel
spoon
spoon or other implement for 

mixing mud
trowel, garden

apple (2)
baking soda (118 ml  

[8 Tbs]) or more
banana (1-2)
beans (several)
cabbage, red (one head)
cake mix and items needed to 

make the cake  
nuts, gumdrops, chocolate 
chips, and/or M&Ms to go 
in cake 
(see Experiment 16, Just 
For Fun)

candy, color-coated such as 
M&Ms (several pieces)

cheese (1 piece)
crackers (1 or more)
Experiment 9 Just For Fun 

suggestions:  
food items such as honey, 
berries, chopped fruit or 
vegetables, spices, herbs, 
cocoa, chocolate chips, etc.

Experiment 21 Just For Fun:  
miscellaneous objects to 
use to represent planets 
(such as fruits, vegetables, 
candies, baking mixes, etc.)

food items chosen by students

flour (60 ml [¼ cup])
food items chosen by students
lemon or lime (1)
lemon juice  

(180 ml [¾ cup]) 
marshmallows, large  

(1 pkg) 
marshmallows, small  

(1 pkg) 
milk (480 ml [2 cups])
orange (1)
sugar, small quantity
vinegar (180 ml [¾ cup]) or 

more
water, tap
yogurt, plain (.5 liter [2 cups])
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Materials
Quantities Needed for All Experiments

Materials Materials (continued) Other

ball, ping-pong 
ball, rubber
ball, tennis (2)
balloon
baseball or similar hard-

centered ball
basketball
cardboard (stiff) or board 

(approx .3 meter x 1 meter 
[1 foot x 3 feet])

cotton balls (several)
cups, clear plastic, 12 or more
dirt, for mud pies (2 liters 

[8 cups]) or more
dirt that contains rocks (.25 

liter [1 cup]) 
feather (optional)
glue or tape
jar top, shallow
marbles (2)
misc. objects to be sorted into 

categories (see Exper. 7)
paint, water-based craft: 

red  
blue 
green  
orange  
brown

paints, watercolor
paintbrush
paper, several sheets
paper to paint on, several 

sheets

pen, marking
pencil
pencils, colored 
pennies (optional) 
plastic bag, small
playing cards (3)
rocks (several)
rubber bands
string, 1 piece
styrofoam balls (8): 

1 - 10 cm (4 inch) ball
 1 - 7.5 cm (3 inch) ball
 2 - 5 cm (2 inch) balls
 2 - 4 cm (1½ in) balls
 2 - 2.5 cm (1 in) balls
substances to test for acidity-

basicity (see Exper. 5 Just 
For Fun)

tape
toilet paper tube, empty 
toothpicks, 1 box
toy car
water
water in a container (to use 

with paints)

dark room
internet access and/or 

reference books
ladybug or other small insect 

or animal to observe
living things to observe, such 

as an ant, frog, bird, cat, 
plant, or dog

night sky, any
night sky, clear 
non-living object to observe, 

such as a rock or piece of 
wood
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Experiment 3

What Is It Made Of?

Materials Needed

• magnifying glass
• household items such as:

cotton balls
rubber bands
pencil

• several food items such as:
crackers
cheese
marshmallow
beans
color-coated candy  
		(such	as	M&Ms)
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Objectives

In this experiment students will learn how to make good observations.

The objectives of this lesson are:

• To have younger students make careful observations by noticing details.
• To help students develop a vocabulary to describe their observations.

Experiment

I. Think About It

Read this section of the Laboratory Notebook with your students.

Here the students will think about and describe the features of objects such as a cracker, a piece 
of cheese, a piece of candy. Without allowing the students to look at the object, name the 
object and have the students describe it, using both words and pictures. (They will observe the 
actual object in the following section.)

Direct their inquiry with questions. For example:

• What color is a cracker?

• Is a cracker hard (like a plastic toy) or soft (like a feather)?

• Is a cracker large (like an elephant) or small (like a mouse)?

• Is a cracker smooth (like a marble) or rough (like sandpaper)?

• If you break a cracker, does it look the same on the inside as the 
outside?

Using a cracker as an example, the students’ answers may look something like the following 
example.
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cracker

        brown        round     scratchy   crumbly

(Answers may vary.)

Write down the name of an object. Using words and drawings, describe any features 
you think it has.

II.	Observe	It

Read this section of the Laboratory Notebook with your students.

Have the students look carefully at the object you’ve provided for them. Using the magnifying 
glass, have them examine the object and make careful observations about it. Ask them if the 
object looks different from what they thought it would. 

Direct their investigation with questions such as the following, again using the cracker as an 
example.
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• Is the cracker as large (or as small) as you thought it would be?

• Is the cracker smooth or rough?

• What color is the cracker? Is it exactly brown (or white)? Does it have 
other colors in it?

• What happens to the cracker if you break it in half? Is it the same on 
the inside as on the outside?

• What does the cracker look like under the magnifying glass? Can you 
describe what you see?

Often students discover that they have not seen or thought about some detail of a familiar 
object. For example, sometimes crackers have holes on the top. This may be a detail they have 
never noticed. Or there may be stripes or speckles in the cracker that they haven’t observed 
before. Also, they can observe that some objects are the same on the inside as they are on the 
outside, like cheese and cotton balls, but other things are not the same on the inside and the 
outside, like color-coated candy or beans. 

For this part of the experiment (using the cracker as an example), the students’ answers may 
look something like this:

cracker

white and brown           holes on top                  rough inside                      seeds
   speckles

(Answers may vary.)

Write down the name of the object you thought about. Describe what you actually 
see, using words and drawings.
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Have the students repeat this exercise with two or three more objects, first describing the 
item in the Think About It section without looking at the object and then using the Observe 
It section to record what they actually see. They can observe as many items as they want to, 
describing the item first without looking at it, and then carefully observing the item with a 
magnifying glass. They may want to choose their own items to observe.

III. What Did You Discover?

Read the questions with your students.

- The questions in this section of the Laboratory Notebook can be answered verbally or in 
writing, depending on the writing ability of the students. Help the students think about 
their observations as they answer these questions. Have the students compare their list of 
descriptions of each object before and after they looked at it, and help them notice where an 
observation was the same as what they expected to see and where an observation differed from 
their expectations.

IV.	Why?

Read this section of the Laboratory Notebook with your students.

Have a discussion with the students about why their observations may have been different from 
what they thought they would see.

V.	Just	For	Fun

Have the students choose a person to compare to themselves. They may want to choose 
someone who is in the room so they can look at that person as they do this part of the 
experiment. 

Guide the students in making observations about what is similar and different between 
themselves and the other person. Encourage the students to notice details, and have them 
record their observations. The students’ answers will be based on what they actually observe, 
and there are no right answers to this experiment. 



Experiment 7

Where Does It Go?

Materials Needed

• cotton balls
• rubber ball
• tennis ball
• banana
• apple
• rocks
• Legos
• other objects
• colored pencils
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Objectives

In this experiment the students will try to sort objects into different groups according to their 
characteristics. 

The objectives of this lesson are:

• To help students understand that there are different ways to sort objects.
• To have students develop a vocabulary to describe the objects they observe. 

Experiment

I.	Observe	It

In this section the students will make careful observations for each of the objects they have 
collected.

Read this section of the Laboratory Notebook with your students.

 Help the students collect objects to observe.

 Put the objects on a table and have the students look carefully at each item. 

 Help them observe different details such as size, color, shape, and texture for each item. Use 
questions to help them describe the object.

• What color is a cotton ball?

• What color is a banana?

• What is the shape of a cotton ball?

• What is the shape of a rock?

• How would you describe the surface of a tennis ball?
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 Encourage students to use both words and pictures to describe each object. Have them 
use as many different describing words as possible for each item. Their answers may look 
something like this:

    cotton ball

    fuzzy            round             soft               white

     tennis ball

      fuzzy            round             hard             yellow

(Answers will vary.)
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II. Think About It

Read this section of the Laboratory Notebook with your students.

 Have the students look at the different objects and the different ways they have described 
the objects. Help them think about how they might group the objects according to their 
descriptions. 

                                 building block

    square              hard               blue               plastic

       rock

   hard                gray             smooth            heavy

(Answers will vary.)
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 Have the students think of five different groups and then write the names of the groups 
in the gray boxes. Next, have them sort the objects they have collected into the different 
groups. Each object can only go into ONE group.

 Their answers may look something like this:

- Help the students notice that some items can fit into more than one group. For example, 
if they chose the groups round and yellow, a tennis ball can fit into both groups. Have the 
students think about how they might rearrange the groups, picking different items that go 
into each group. They can re-sort their items into the groups they’ve already chosen, or they 
can pick new groups. 

 Help them notice features that are similar and different between the objects by asking 
questions such as: 

• Is a rubber ball larger or smaller than a cotton ball?

• Is a rubber ball harder or softer than a cotton ball?

• Is a rock like a banana? Why or why not? 

• Is a tennis ball similar to a banana? Why or why not?

 There are no “right” answers, so encourage the students to think about all the different ways 
they may want to sort the items. 

 round yellow small hard white

 tennis ball banana rock block cotton ball

  apple  rubber ball 

(Answers will vary.)
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III. What Did You Discover?

Read the questions with your students.

- The questions can be answered verbally or in writing, depending on the writing ability of 
the student. With these questions, help the students think about their observations. Again, 
there are no “right” answers to these questions, and it is important for the students to write 
or discuss what they actually observed.  

IV.	Why?

Read this section of the Laboratory Notebook with your students.

It is important for students to understand that science is often a dynamic endeavor, and the 
“answers” that science provides can sometimes change. The identification and grouping of 
living things can be fairly complicated, and determining exactly which group a living thing 
belongs to is not trivial. There are different criteria used to group living things. Most living 
things are first grouped according to the types of cells they have — plant cells, animal cells, 
bacterial cells, etc. Once the organism is grouped according to cell type, then the scientist looks 
for other features to use in categorizing the organism.

V.	Just	For	Fun

Read this section of the Laboratory Notebook with your students.

Help the students think about how they would categorize the new creature according to the 
features and groups given. There are no right or wrong answers in this section.

Encourage students to use their imagination in creating this new creature.



Experiment	19

Earth in Space

Materials Needed

• basketball
• ping-pong ball
• flashlight
• empty toilet paper tube
• glue or tape
• scissors
• marking pen
• a dark room
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Objectives

In this experiment students will use simple materials to explore how light from the Sun affects the 
Earth and the Moon. 

The objectives of this lesson are:

• To have the students observe how the Sun illuminates the Earth and the Moon. 
• To demonstrate lunar and solar eclipses and the seasons. 

Experiment

I.	Observe	It

In this section students will make a model Earth and use it to explore the illumination of the 
Earth and the Moon by the Sun.

Read this section of the Laboratory Notebook with your students.

- Here the students will make a model of the Earth. Help them cut out the continents from 
the page and paste or tape them on the basketball in the appropriate positions, with North 
America, South America, and Greenland on one side; and Australia, Africa, Europe, Russia, 
and Asia on the other side. Have students refer to a globe if needed. 

 Have the students mark the approximate location of the North and South Poles by taping or 
gluing small pieces of paper to the basketball or by using a marking pen.

 Help your students cut the toilet paper cylinder 2.5 cm (one inch) from the end. This will 
create a ring to hold the basketball. Have them place the basketball on the ring and slightly 
tilt the ball so the North Pole is pointed slightly to the side. This represents the tilt of Earth’s 
axis which is about 23° from vertical.

 A flashlight will be used to model the Sun. Have the students turn off the room lights and 
shine the flashlight on the basketball from some distance away. Have them observe how the 
flashlight illuminates the basketball.

 Students can place the flashlight on the floor, or you can hold the flashlight for them. They 
will now slowly rotate the basketball in a counterclockwise direction to simulate the rotation 
of Earth on its axis. 
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 Guide your students’ inquiry with the following questions:

• Does the light cover the whole basketball or just one side?  
just one side

• If the light is shining on Asia, is North America light or dark?  
dark

• As you rotate the ball, does the light on Asia stay the same? 
No, it changes.

• Are Asia and Russia illuminated at the same time? 
yes

• Are Asia and North America illuminated at the same time? 
no

• If it is light in Asia, do you think it will be day or night in Russia? 
day

• If it is dark in Asia, do you think it will be day or night in  
North America? 
day

• Do you think that if the light is shining on South America  
it will be day or night in North America? 
day

 Have the students record their observations.

 Now the students will model the Moon. Have your students take the ping-pong ball and 
place it between the basketball and the flashlight, some distance away from the basketball. 
They will have to hold the ping-pong ball with their fingers. Have them observe the 
shadow the ping-pong ball casts on the basketball when it is between the basketball and 
the flashlight. This represents a solar eclipse during which the Moon blocks sunlight from 
reaching a portion of the Earth. 

 Have your students move the ping-pong ball in a circle around the basketball. As the ping-
pong ball goes behind the basketball, the basketball casts a shadow on the ping-pong ball. 
This represents a lunar eclipse when Earth’s shadow falls on the Moon. 
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 Guide student inquiry with the following questions:

• What happens to the basketball when the ping-pong ball is between 
the	flashlight	and	the	basketball?	 
[This represents the Moon between the Sun and the Earth—a solar eclipse.] 
The basketball will have a round shadow on it created by the ping-pong ball.

• What	happens	when	the	basketball	is	between	the	flashlight	and	the	
ping-pong ball?  
[This represents the Earth between the Sun and the Moon—a lunar eclipse.] 
The ping-pong ball is in the shadow created by the basketball.

 Have the students record their observations.

II. Think About It

Read this section of the Laboratory Notebook with your students.

- Have the students answer the questions. Encourage them to answer in their own words. 
Suggested answers are shown below.

(Answers may vary.)

 Can you determine how day and night are created by the rotation of Earth?

 As the Earth rotates, the Sun shines on different parts of the globe.

 Can you observe how a lunar eclipse forms (where Earth casts a shadow on 
the Moon)?

 When the Earth blocks the Sun’s light from the Moon, the Moon has a 
shadow on it from the Earth.

 Can you observe how a solar eclipse forms (where the Moon casts a 
shadow on Earth)?

 When the Moon blocks the Sun’s light from the Earth, the Moon’s shadow falls 
on the Earth.
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 Using the basketball and flashlight, can you show how the seasons are created? Explain how 
you would do this.

 Help your students model how the orbiting of Earth around the Sun creates seasons. Have 
the students stand some distance away from the flashlight Sun, holding the basketball Earth 
and tilting it slightly as it was in the Observe It section. One pole should be pointed toward 
the flashlight. Students will need to keep the tilt of the basketball constant as they circle the 
flashlight.

 Have them hold the basketball and walk around the flashlight in a counterclockwise 
direction. To simulate the orbit of Earth around the Sun, students will remain facing in the 
same direction as they circle the flashlight. With the flashlight on their left and the “pole” 
of the basketball pointing toward it, they will start walking forward, then to the left, then 
backward, to the right, and forward again, completing the circle. Have them notice how one 
pole is tilted toward the Sun on one side of the circle and the other pole is tilted toward the 
Sun on the opposite side of the circle. 

 Discuss with the students how the parts of the Earth that are tilted toward the Sun receive 
more heat energy from the Sun and the parts tilted away receive less. At different times of 
the year different parts of the Earth are tilted more toward the Sun.

III. What Did You Discover?

Read this section of the Laboratory Notebook with the students.

- Discuss the questions in this section with the students. Have them record their answers. 
Since these answers are based on what the students actually observed, their answers may 
vary.

IV.	Why?

Read this section of the Laboratory Notebook with your students.

Review with the students how in this experiment they used a flashlight to represent the Sun, a 
basketball for Earth, and a ping-pong ball for the Moon. Explain that by doing this they built 
a model and that scientists build models to help them understand how things work. With this 
model the students were able to explore how the Earth rotates, creating day and night; how 
the movements and positions of the Moon and Earth create lunar and solar eclipses; and how 
seasons occur. (Students will learn more about making models in a following experiment.)
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V.	Just	For	Fun

Read this section of the Laboratory Notebook with your students.

Help the students look at the map on the basketball and mark the approximate location of 
where they live and the location of the equator. Help them orient the basketball and flashlight 
for each part of this experiment.

Encourage students to use their imagination as they experiment with the ideas presented in this 
section.

There are no right answers here. The purpose of this exercise is to encourage students to make 
observations, explore ideas, and use their imagination.
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This Lesson Plan is designed to accompany Exploring the Building Blocks 
of Science Book 1 Student Textbook, Laboratory Notebook, and Teacher’s 
Manual. It is designed to be flexible to accommodate a varying schedule as 
you go through the year’s study. And it makes it easy to chart weekly study 
sessions and create a portfolio of your student’s yearlong performance. The 
PDF format allows you to print pages as you need them.

This Lesson Plan file includes:

• Weekly Sheets
• Microsoft Word Sticker Templates
• Self-Review Sheet
• Self-Test Sheet

Materials recommended but not included:

• 3-ring binder
• Indexing dividers (3)
• Labels—24 per sheet,1.5” x 1.5” (Avery 22805) 

Use the Weekly Sheets to map out daily activities and keep track of 
student progress. For each week you decide when to read the text, do 
the experiment, explore the optional connections, review the text, and 
administer tests. For those families and schools needing to provide records 
of student performance and show compliance to standards, there is a 
section on the Weekly Sheets that shows how the content aligns to the 
National Science Standards. 

To use this Lesson Plan:

• Print the Weekly Sheets
• Print Self-Review Sheets
• Print Self-Test Sheets
• Print the stickers on 1.5” x 1.5” labels
• Place all the printed sheets in a three-ring binder separated by index 

dividers

At the beginning of each week, use the squares under each weekday to 
plan your daily activities. You can attach printed stickers to the appropriate 
boxes or write in the daily activities. At the end of the week, use the Notes 
section to record student progress and performance for that week. 

LESSON PLAN INSTRUCTIONS
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Week ___________

           Monday                     Tuesday                   Wednesday                 Thursday                      Friday

Connections
 History

 Philosophy

 Art, Music, Math

 Technology

 Language

Assessment
 Self-review
 Self-test
 Other _____________________

Activity
 Laboratory Experiment      
 Other _____________________

Notes

*From the National Science Educational Standards (1996) and the Framework for K-12 Science Education (2012) National Academies Press

 Objectives

 Educational Standard*✓

✓

LESSON PLAN—Exploring the BUILDING BLOCKS of SCIENCE BOOK 1

CHAPTER 3: ATOMS

To introduce students to the concept of atoms—the basic building blocks of matter. 

Content Standard B: Physical Science—Grade K-4
Objects are made of one or more materials (that are made of atoms). 

Look up the Greek philosopher Democritus on the internet or library. Discuss the year Democritus 
was born. Explain that Democritus thought about the atom long before scientists proved atoms exist. 

Disuss how Democritus was a philosopher who thought about the world and didn’t 
do experiments. 

Discuss how the letter is the basic unit for a novel. Discuss how letters combine 
to make words, and words combine to make sentences, and sentences combine to 
make novels.  

Look up geckos and explain that geckos use the atoms at the surface of their toes to walk 
on walls. Have students imagine how scientists might use this understanding to make 
special tape and other products. 

Look up the word atom in a dictionary, encyclopedia, or online resource. Discuss the 
meaning of the word atom.
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Week ___________

           Monday                     Tuesday                   Wednesday                 Thursday                      Friday

Connections
 History

 Philosophy

 Art, Music, Math

 Technology

 Language

Assessment
 Self-review
 Self-test
 Other _____________________

Activity
 Laboratory Experiment      
 Other _____________________

Notes

*From the National Science Educational Standards (1996) and the Framework for K-12 Science Education (2012) National Academies Press

 Objectives

 Educational Standard*✓

✓

LESSON PLAN—Exploring the BUILDING BLOCKS of SCIENCE BOOK 1

CHAPTER 7: LIFE

To explore the difference between life and non-life. 

Content Standard C: Life Science—Grade K-4
Organisms have basic needs; e.g., food, water, air, and light. 

Discuss the history of life. Explain that for many centuries scientists and philosophers have 
been trying to understand what life is and how to sort types of life into categories. 

Discuss how scientists and philosophers have sometimes agreed and sometimes disagreed 
about how to define life.  

Discuss how observing life has inspired artists like Leonardo da Vinci.  

Discuss how technology is used to study life (e.g., technology to measure body temperature, 
blood pressure, weight, etc.)

Look up the word life in a dictionary, encyclopedia, or online resource. Discuss the meaning 
of the word life.
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Week ___________

           Monday                     Tuesday                   Wednesday                 Thursday                      Friday

Connections
 History

 Philosophy

 Art, Music, Math

 Technology

 Language

Assessment
 Self-review
 Self-test
 Other _____________________

Activity
 Laboratory Experiment      
 Other _____________________

Notes

*From the National Science Educational Standards (1996) and the Framework for K-12 Science Education (2012) National Academies Press

 Objectives

 Educational Standard*✓

✓

LESSON PLAN—Exploring the BUILDING BLOCKS of SCIENCE BOOK 1

CHAPTER 19: EARTH’S HOME IN SPACE

19

To introduce students to the concept of a planet.

Content Standard D: Earth and Space Science—Grade K-4
Planets have certain properties.

Explore how our understanding of Earth’s rotation changed over time.

Look up Galileo online or in a library. Explore how Galileo helped us understand the 
movement of planets and Earth.   

Discuss how math helps us divide the days into hours, minutes, and seconds. 
For example, 1 Day = 24 hours (the approximate rotation of the Earth.

Discuss how clocks help us keep track of time in different parts of the world.

Look up the word orbit in a dictionary, encyclopedia, or online resource. Discuss the 
meaning of the word orbit.



SELF-REVIEW

Think about all of the ideas, concepts, and facts you read about in this chapter. In the space 
below,	write	down	everything	you’ve	learned.

Date ______________    Chapter ___________________________________



SELF-TEST

Imagine you are the teacher and you are giving your students an exam. In the space below, write 
5 questions you would ask a student based on the information you learned in this chapter.

Date ______________    Chapter ___________________________________
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EXPLORING THE BUILDING BLOCKS OF SCIENCE BOOK 1 STUDY NOTEBOOK

This Study Notebook has activities for you to do that will help you learn the ideas 
presented in each chapter of the Student Textbook.

Materials you will need

• 8.5 x 11 white paper
• color printer
• scissors
• glue or clear tape

Step 1 Printing 

• Download	the	Study	Notebook	file	for	the	chapter	you	are	reading.
• Use the printer settings: portrait, letter, 8.5 x 11.
• Print the pages single sided.

Step 2 Activities 

• The little blue boxes on the left-hand side of the main pages show you which 
section of the Student Textbook has the information for that activity.

• For the chapter you are studying, do the activities on the two main pages (those 
that	have	page	numbers	at	the	bottom):	fill	in	the	blanks,	answer	questions,	and	
follow the directions for other types of activities.

• On	the	Stuff to Cut Out pages, follow the directions for cutting out the pieces and 
gluing or taping them to the main pages.

Step 3 Make the Study Notebook pages into a Book 

• Cut	the	file	folders	in	half	along	the	fold.
• Separate	the	file	folder	halves	into	two	piles,	one	pile	for	the	pieces	that	have	

tabs and the other pile for the pieces that do not have tabs.
• Use two of the pieces without tabs for the front and back covers.
• The	6	file	folder	pieces	with	tabs	will	be	used	to	divide	your	book	by	subject.	

Label the tabs Chemistry, Biology, Physics, Geology, Astronomy, and Conclusion.
• Use	a	3-hole	punch	to	make	holes	along	the	cut	edge	of	the	6	file	folder	pieces	

that have tabs and the front and back cover pieces. 
• As you complete each chapter, punch holes in the pages and insert them in your 

Study Notebook. Chapter 1 will go in between the front cover and the Chemistry tab. 

This is your book! Add color to the pages along with doodles, squiggles, and notes in 
the margins. The backs of the pages are great for writing observations and ideas. Add 
your own pages with more ideas, observations, questions, science news you have heard 
about, and anything else you want to remember.

• colored pencils
• 6	manila	file	folders	with	tabs
• 3 brad paper fasteners or 3-ring binder
• 3-hole punch 

Cut here

Tab
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Atoms!3.

3.1
         An ATOM 
is the s m _ l l _ s t  u n i t 

t h at  m a k e s  u p
M _ _ _ _ _.

Check ü the statements 
that are TRUE. 

The Moon is made of 
green cheese.

The clouds are NOT 
made of cotton candy.

Carrots are green and 
peas are orange.

Brussels sprouts taste 
nothing like cherries.

Everything is made of 
ATOMS.

(Do	TAB	3.1A	first	-		on	Stuff	to	Cut	Out	page)
Draw the vegetable you most 
hate	to	find	on	your	plate.

Describe what you think 
makes your most FAVORITE 
vegetable different from 
your least favorite vegetable. 
(Use the back of this page)

Glue TAB  3.1A Here

There are more than  _____ 
different atoms.

3.2

ATOMS!3.2

Co
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TO
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 a
nd

 w
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 t
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 li
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 b
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3.4

3.3 All ATOMS are 
made of 
p _ _ t _ ns
ne _ tr _ ns and
el _ ct _ _ ns.

Color the atom 
model, draw the
p _ _ t _ ns and 
ne _ tr _ ns and 
label the parts.

Draw a model of a uranium atom, color it, and label the parts.

Glue TAB  3.4A Here

EVERYTHING you can 
touch, see, or smell is 
made of A _ _ _ _. 

ALL a _ _ _ _  are made of 
the same B _ S _ C  P _ RTS. 

What do the ARMS on a 
model of an atom show you?

u 6 t
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Stuff to Cut Out for Chapter 3
Cut out each of these pieces on their solid outline. Put glue on the 

back of the bar that has the TAB number. Glue to the Study Notebook 
page, matching the TAB numbers. 

Ta
ke

 t
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B 

3.
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3.
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 p
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e 
5.

Draw a model of a carbon atom, color it, and label the parts.

Glue TAB  3.4B HereTAB 3.4A



More Stuff to Cut Out for Chapter 3
Cut out each of these pieces on their solid outline. Put glue  on the  

back of the bar that has the TAB number. Glue to the Study Notebook page, 
matching the TAB numbers. 

Draw a model of a hydrogen atom, color it, and label the parts.

TAB  3.4B

Take this piece and match pink TAB 3.4B 
to the blue GLUE TAB 3.4B HERE that 
you	glued	in	to	Section	3.4	on	page	6.
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  Life!7.

7.1

What 
does it mean to be

AL _ V _ ?

Biologists ob _ er _ e and 
st _ _ y living things.

Be a Biologist! 
Do this little experiment.

Why is a rock not alive?

1.	Go	outside	and	find	a	
nice rock that you can 
carry in your pocket.

2. Draw a face on your rock 
with a marker. (Does this 
make it alive?) Yes!  No!

3. Carry your pet rock with 
you for a day. 

4. Write down the things 
you can do that your 
rock cannot do.

5. Write down the things 
your rock can do that 
you	can’t	do.

Observations: 
What I can do that my 
rock cannot.

What my rock can do that 
I cannot.

u 13 t
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Be a Biologist! 
Biologists study life by making 
observations. Get a magnifying 
glass and observe living things.

Ants

Plant leaf

fingers

Dog nose

Cat ear

Spider

Flower

Carrot

other living things

Ta
pe

 th
is

 e
dg

e.

Tape this edge.

Tape this edge.

No tape on this edge.

Tape a pocket 
here.

Ta
pe

 th
is

 e
dg

e.

Tape this edge.

Tape this edge.

No tape on this edge.

Tape a pocket 
here.

Ta
pe

 th
is

 e
dg

e.

Tape this edge.

Tape this edge.

No tape on this edge.

Tape a pocket 
here.

Ta
pe

 th
is

 e
dg

e.

Tape this edge.

Tape this edge.

No tape on this edge.

Tape a pocket 
here.

Play the Sorting Game!

Sort living things into groups by 
studying their features.

1. Make pockets in the boxes below 
following directions in the Stuff to Cut 
Out for Chapter 7 section. 

2. Cut out the pictures of livings things 
on the following pages. Think about 
what features you could use to sort 
them into groups and then write those 
features in pencil on the pockets. For 
example, you might have pockets that 
say: Fur. Leaves. Wings. Legs.

3. Put each picture in a pocket that 
describes it. Do you need to change 
the features or add more features to 
be able to sort all the living things?

4. Repeat using different features.

7.2
7.3
7.4

u 14 t



Stuff to Cut Out for Chapter 7
Make pockets for sorting living things.

Cut out each of these pieces on the solid outline. Tape each 
one in a box on page 14, following the directions in the boxes.

Features

Features

Features

Features

Cut out each picture of a living thing on the dotted outline. 
Sort the living things into the boxes you made on page 14.



 More Stuff to Cut Out for Chapter 7
Cut out each picture of a living thing on the dotted outline. 
Sort the living things into the boxes you made on page 14.



Even More Stuff to Cut Out for Chapter 7
Cut out each picture of a living thing on the dotted outline. 
Sort the living things into the boxes you made on page 14.

Use a separate piece of paper to make your own drawings of 
living things to sort.
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19.

19.1

19.2

19.2

Explore what 

Earth
is like in
space!

Earth’s Home

      
in Space

What makes an object in 
space a planet?
(Put an X in the box next to each 
description that is true for a planet.)

q	Large enough to have its 
own gravity.

q	Has plants and animals 
living on it.

q	Moves	in	space	around	 
a sun.

q	Is spherical in shape.

q	Has water.

q	Gives out light and heat 
like the Sun.

Be an Astronomer!
Do this little experiment.

The Earth rotates around an axis, 
which is an imaginary line that 
goes through the center of an 
object.

1. Find a ball or several 
different types of balls.

2. Examine each ball. Where do 
you think the axis is?

3. Take each ball and spin it to 
find	its	axis.	Is	the	axis	where	
you thought it would be?

4. Find another object and test 
it to see if it will spin on an 
axis. For example, if you have 
a	book	lying	flat	on	a	table,	
do you think the book could 
have an axis? If it does have 
an axis, where do you think 
its axis would be? Spin the 
book to get the answers.

5. Collect more objects and test 
them	to	see	if	you	can	find	an	
axis.

19.2

Why does Earth have seasons?

Summer is when Earth is closest to the Sun and  
winter is when Earth is farthest away from the Sun.

Tell a story about seasons!

Explain to a friend why Earth has seasons.  
(Hint. Include the words “tilted” and “axis.”)

no!yes!

u 37 t
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How would you describe an orbit?
Get a friend and act out orbits!

19.3

19.5 Glue TAB 19.5 Here

Draw what you think happens during a solar eclipse. Include 
the	Earth,	the	Sun,	and	the	Moon	in	your	drawing.

Why is the Moon NOT a planet?

Because the Moon moves around the E _ _ _ _  
and NOT around the S _ _ !

The  Moon !

How does the  Moon help create ocean t _ _ _ _ ?

The Moon has gr _ vit _  that pulls on the wa _ _ r in the ocean !

The  Sun !

The Sun  gives L _ _ _ _ and H _ _ _ 

energy to Ea _ _ _  ! Plants and animals 
could not exist without the Sun .

The Sun  has storms that can  
contribute to storms on Earth.False!True!

19.4

u 38 t
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Stuff to Cut Out for Chapter 19

Cut out the piece below on the solid outline and match yellow TAB 19.5 to 
the green GLUE TAB 19.5 HERE on page 38.

The Sun

Cut out the piece below on the solid outline and match yellow TAB 19.5A 
to the green GLUE TAB 19.5A HERE on page 38.

Draw what you think happens during a lunar eclipse. 
Include	the	Earth,	the	Sun,	and	the	Moon	in	your	drawing.

TAB 19.5 Glue TAB 19.5A Here

Do	Experiment	19	in	your	Laboratory Notebook.  
What do you learn about solar eclipses and lunar eclipses? 

The Moon The Earth

TAB 19.5A



Name ________________________      Date ________________ 

Building Blocks of Science Book 1, Sample
Questions from Midterms 1 & 2 Chapters 3, 7, 19

3. The basic parts of atoms are: (10 points)
Protons, electrons, and neutrons.

Protons, electrons, and nucleus.

Electrons, oxygen, and hydrogen.

Electrons and molecules.

4. The way atoms are combined and arranged makes different foods look, taste, and smell
different. (10 points)

True

False

11. Match the living thing to the correct kingdom. (10 points)

_____ Rose

_____ Elephant

_____ Mushroom

_____ Paramecium

a. Plantae
b. Animalia
c. Fungi
d. Protista

12. It is very easy to sort living things into groups. (10 points)
True

False

15. Earth is a planet because... (Check all that apply.) (10 points)
It has an axis.

It rotates around the Sun.

It is tilted.

It is nearly spherical.

It is large enough to have its own gravity.

16. Our Moon... (Check all that apply.) (10 points)Our Moon... (Check all that apply.) (10 points)
Is a planet.

Does have some gravity.

Is nearly spherical.

Helps create ocean tides on Earth.

Travels around Earth.

Midterm 1 has 20 questions from 
Chapters 1-11
Midterm 2 has 20 questions from 
Chapters 12-22



Answer Sheet

Building Blocks of Science Book 1, Questions from Midterms 1 & 2 
Chapters 3, 7, 19

Protons, electrons, and neutrons.3.

True4.

a, b, c, d11.

False12.

15. It rotates around the Sun., It is nearly spherical., It is large enough to have its own gravity.

Does have some gravity., Is nearly spherical., Helps create ocean tides on Earth., Travels

around Earth.

16.



Name ________________________      Date ________________ 

Building Blocks of Science Book 1, Final Quiz 
Chapters 1-22, 20 questions, 10 points each
Sample questions from Chapters 3, 7, and 19

2. The smallest units of matter are... (10 points)The smallest units of matter are... (10 points)
Proteins

Acids

Molecules

Carbohydrates

Atoms

6. Two major groups that scientists use to sort living things are: (10 points)
Kingdoms and small groups.

Domains and kingdoms.

Fur and hooves.

Domains and scientific names.

18. The seasons are caused by... (10 points)The seasons are caused by... 
How close or far the Earth is from the Sun.

The tilt of Earth on its axis.

The Moon traveling around Earth.

Solar eclipses.

 Answer Sheet

Building Blocks of Science Book 1, Final Quiz 
Chapters 1-22, 20 questions, 10 points each
Sample questions from Chapters 3, 7, and 19

Atoms2.

Domains and kingdoms.6.

18. The tilt of Earth on its axis.
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