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UNIT INFORMATION

Science Journal

All The Good and the Beauti ful science units 
include acti viti es for a science journal. For 
each child, prepare a 1" to 2" 3-ring binder to 
functi on as his or her science journal. Tabbed 
divider pages can be used to separate the 
diff erent units. Also, have wide-ruled paper 
and blank white paper on hand for journal 
acti viti es. All completed journal acti viti es are 
to be kept in the science binder. If desired, 
have the child create a cover and insert it 
under the clear cover of the binder.

Science Wall

All The Good and the Beauti ful science units 
include vocabulary words to be placed on 
your science wall, which is a wall or tri-fold 
presentati on board in your learning area on 
which you can att ach the vocabulary words 
and other images. Cut out the vocabulary 
word cards at the beginning of the unit. The 
course will indicate when to place them on 
the wall.

Lesson Preparati on

All The Good and the Beauti ful science units 
include easy-to-follow lesson preparati on 
directi ons at the beginning of each lesson.

Lesson Mini Books

Some lessons in this unit incorporate 
science mini books. If you bought the PDF 
download only, print the pages single sided. 
To assemble the mini books, cut them in 
half along the dott ed lines, stack the pages 
together with the page numbers in the 
correct order, and staple twice along the left  
side.

Experiment Video Recordings

Go to goodandbeauti ful.com/sciencevideos 
and scroll down to the Geology heading 
to see videos of experiments used in this 
unit. This is a convenient way to watch 
experiments that may be more complicated. 
Children oft en learn best through hands-on 
experience; therefore, this unit includes 
a supply list and instructi ons for all 
experiments. You may choose to do as many 
as you wish.

Unit Videos

Some lessons include videos that were 
created by The Good and the Beauti ful. 
Have a device available capable of playing 
the video from goodandbeauti ful.com/
sciencevideos.

Older Children Content

Some lessons include extra content that is 
more applicable for older children (grades 5–8). 
Parents or teachers may choose to skip this 
content if instructi ng only younger children. 

Rocks and Minerals Kit

This unit incorporates The Good and the 
Beauti ful Rocks and Minerals Kit. Using the 
testi ng tools, six minerals, and three rocks 
included in the kit, lessons will prompt 
children to observe and test diff erent 
materials, providing hands-on experiences 
with geology. This kit is available at 
goodandbeauti ful.com.
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The two books below, available as a book pack on goodandbeauti ful.com/science (click on the Geology unit link), 
are opti onal read-aloud books that complement this unit. The lessons suggest when to read these books.

CORRELATED BOOKS
The Good and the Beauti ful Library has several books that correlate well with this unit. It can be a wonderful 
experience for children to read books on their levels related to the subjects they are learning in science. These 
books are both fi cti on and nonfi cti on and are organized according to reading level. Find the Correlated Books at 
goodandbeauti ful.com on the Geology science unit product page.

The Good and the Beautiful Rock and 
Mineral Study Book
by Molly Sanchez

The World Beneath My Feet
by Ileana Board

READ-ALOUD BOOK PACK
(OPTIONAL)

by Ileana Boardby Ileana Boardby Ileana Board



How the Extensions Work
Each lesson has an opti onal lesson extension for 
children in grades 7–8. Complete the lesson with 
all the children, and then have the older children 
complete the self-directed lesson extension. These 
extensions are generally located at the end of the 
lesson, though some are combined on a page and you 
will need to turn back to them. 

Answer Key
The answer key for the Grades 7–8 Lesson Extensions 
can be found by going to goodandbeauti ful.com/
science and clicking on the Geology unit.

Flexibility
The amount of ti me it will take to complete each 
lesson extension will vary for each child. The average 
ti me is about 10–15 minutes per extension. You 
and the children may choose to omit parts of the 
extension lesson if desired. Encourage the children 
to stretch their capabiliti es, but also reduce work if 
needed.  

Science Journal
The extension pages are non-consumable. The 
children will do their own work on separate sheets 
of paper and insert them into their science journal 
binders, along with any science journal pages done 
during the lessons. 

Children are encouraged to take ownership of their 
science journals, going the extra mile to make the 
journals visually appealing. The journals will be 
something the children can treasure for the rest 
of their lives. The children should use color and 
illustrati ons where possible. Have the children view 
the sample pages below.

Taking Notes
Some of the Grades 7–8 Lesson Extensions have the 
children summarize the material read. Teach the 
children to look for KEY informati on, summarizing 
the most important points. Students can also add 
notes with their thoughts and the facts that are most 
interesti ng to them.

Opti onal Grades 7–8 Reading Book
We recommend the book 
Caves: The Underground 
Wilderness by Anthony 
Klemm as extra reading for 
students in Grades 7–8. This 
book can be purchased at 
goodandbeauti ful.com on the 
Geology science unit product 
page or at goodandbeauti ful.
com/library. 

LESSON EXTENSIONS
GRADES 7–8

Written by

Anthony Klemm

THE UNDERGROUND WILDERNESS



© Jenny Phillipsv

SUPPLIES NEEDED

This sec� on is divided into supplies needed for acti viti es and supplies needed for experiments.

If gathering supplies and doing the experiments is too stressful or expensive for you at this � me, you can 
watch all the experiments on goodandbeauti ful.com/sciencevideos. The ac� vi� es, however, are not 
fi lmed.

Lesson 1: Introducti on to Geology
& Earth’s Compositi on
Acti vity Supplies
• Bible with these verses ready to read: Genesis 1:9–13
• Blank piece of paper for writi ng questi ons to go on the 

science wall
• Hard-boiled egg
• Paring knife (or something similar)
• Colored pencils, crayons, or markers     

Lesson 2: Plate Tectonics
Acti vity Supplies
• Orange with large chunks of peel removed and set aside
• Glass of water
• Glue sti ck
• 1-foot piece of ti n foil or parchment paper 
• Cake frosti ng
• Graham crackers
• Fruit leather
• Butt er knife
• Cup of water

Lesson 3: Volcanoes—Magma and Lava
Acti vity Supplies
• Red marker for each child
• Spoon fi lled with maple or corn syrup (place on a small 

dish)
• Spoon fi lled with water (place on a small dish)

Lesson 4: Volcanoes—Types & Erupti ons
Experiment Supplies (opti onal)
• Visit goodandbeauti ful.com/blog to select a volcano 

experiment that best suits your family or school group 
and fi nd detailed instructi ons and supply lists.

Lesson 5: Earthquakes
Acti vity Supplies 
• Brick or large stone (not too heavy for a child to carry)
• Hammer 
• 1 sti ck or wooden craft  sti ck for each person
• 2 sanding sponges (or any two items that will briefl y 

grip when rubbed together)
• 1 rubber band for each person 
• Large metal Slinky 
• Play dough for each child
• Knife

Lesson 6: Minerals
Acti vity Supplies 
• Small sample of salt (about 1 Tbsp) on a dish
• Small sample of salt mixed with dirt on a dish
• The Good and the Beauti ful Rocks and Minerals Kit
• Colored pencils (opti onal)

Lesson 7: Crystals, Gems, and Geodes
Acti vity Supplies 
• Three-dimensional object, such as a box
• A geode kit or a small* geode, hammer, protecti ve 

eyewear, cloth, large fl athead screwdriver or chisel. You 
may choose to do one geode as a group or supply one 
for each child. (opti onal)
*Larger geodes are more diffi  cult to open and would 
require power tools. 
Note: Some geodes are faulty and may not contain 
crystals. 

Experiment Supplies
• 1 c water 
• 3 c sugar, plus some extra to coat the sti cks
• Wooden clothespin (for each child)
• Sti ck, such as a wooden skewer or popsicle sti ck (for 

each child)
• Clear glass jar or cup (for each child)
• Plate
• Wide funnel (opti onal)
• Food coloring (opti onal)
• About 1 tsp liquid fl avoring extract, such as vanilla, 

orange, or peppermint (opti onal)
• Medium pot and stove
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Supplies (Continued)

Lesson 8: Rock Characteristics
Activity Supplies 
• The ability to go outside and hunt for rocks or have 

access to a collection of rocks (such as a rock kit) large 
enough for each child to pick 5–10 favorite rocks

• Egg carton or compartment box for each child
• Supplies to decorate the egg cartons or compartment 

boxes, such as paint, paintbrushes, markers, etc. 
(optional)

Lesson 9: Igneous Rock
Activity Supplies 
• Candle and candleholder: The candle needs to be 

straight or tapered so that the wax can drip down the 
side. Alternatively, you may use a birthday candle held 
in non-flammable clay.

• Lighter or match
• 1 bag of mini marshmallows (or a set of small wooden 

or plastic cube pieces)
• 2 small containers or boxes (big enough to hold some 

mini marshmallows or cube pieces)
• The Good and the Beautiful Rocks and Minerals Kit

Lesson 10: Sedimentary Rock
Activity Supplies 
• Clear jar or plastic bottle with a lid
• 5–6 dry ingredients of different granule sizes to layer 

inside the jar; for example, rice, dried beans, spices, 
pasta noodles

• Funnel (optional)
• Watered-down glue (about 1:1 or 1:2 ratio of glue to 

water) (optional)
• The Good and the Beautiful Rocks and Minerals Kit

Lesson 11: Metamorphic Rock
Activity Supplies 
• Tape
• Blank wall space where the “Metamorphic Grade” 

images will be temporarily taped
• 3 different colors of play dough for each child 

Note: The colors may not be able to be separated after 
the activity.

• Each child’s rock collection box
• The Good and the Beautiful Rocks and Minerals Kit 

 
 

Lesson 12: The Rock Cycle
Activity Supplies 
• 4”x4” sheet of foil or 1 foil baking cup for each child
• Muffin pan
• 3–4 broken pieces of nontoxic crayons (separate from 

the crayon shavings)
• Prepared nontoxic crayon shavings placed on a 

disposable plate (not foam)
• Spoon for each child
• Oven
• 1 game token for each child (for example, a broken 

crayon piece, pebble, colored bead, or piece from 
another game)

Lesson 13: Earth’s Processes
Experiment Supplies
• 11"x15" baking pan
• Bricks, blocks, or something else to raise one side of 

the pan so that it sits at an angle
• Damp sand (so it is moldable)
• 3–4 ice cubes
• Pitcher of water
• Straws
• Watering can containing water

Lesson 14: Soil
Activity Supplies 
• Cup of soil for each child
• Paper towels
• Glue stick
• Crayons or colored pencils in dark brown or black, 

brown, light brown, tan, and gray
• Short, clear cup for each child and five edible items 

that would act as soil layers to be layered in each 
cup, such as crushed cookies, fruit, chocolate chips, 
pudding, nuts, etc. (optional)  
Note: The children will be eating this creation, so 
choose items that are palatable together and meet the 
needs of all participating children.

Lesson 15: Mountains & Other Landforms
Activity Supplies (optional) 
• Blank or watercolor paper
• Watercolor cakes
• Paintbrushes
• Water
• Pencils
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Instructi ons: Cut out the vocabulary cards in this secti on. Place them on your science wall when 
prompted to do so in the lessons. Review the vocabulary words several ti mes during this unit and, if 
desired, at various ti mes throughout the school year.

VOCABULARY—GEOLOGY

Geology
the study of the earth and its materials, 

structure, and processes, and the history of 
how these things have changed over time

Geologist
a scientist that studies geology

Crust
the top layer of the earth 

composed of rocks and minerals; 
there are two types of crust—

continental and oceanic

*
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Mineral
a solid that naturally forms in the earth but is 

not from living things; it is made 
of specific elements with its 

atoms arranged in a precise way

Crystal
a three-dimensional solid that has 

its internal atoms arranged in a 
highly organized way

Gem
short for gemstone; a mineral 

crystal that is considered highly 
valuable; gems are usually cut and 
polished and used to make jewelry
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Lesson 1: Introduction to Geology
& Earth’s Composition

Objecti ve

Help the children understand the study of geology and learn about the compositi on of the earth.

 Opening Activity

Display the “Earth’s Landscapes” page and read the 
following poem to the children.

All Things Bright and Beauti ful
By Cecil F. Alexander

All things bright and beauti ful,

All creatures great and small,

All things wise and wonderful,

The Lord God made them all.

Each litt le fl ower that opens,

Each litt le bird that sings,

He made their glowing colours,

He made their litt le wings.

The purple-headed mountain,

The river running by,

The sunset and the morning,

That brightens up the sky.

The cold wind in the winter,

The pleasant summer sun,

The ripe fruits in the garden,

He made them every one.

The tall trees in the greenwood,

The meadows where we play,

The rushes by the water,

We gather every day.

He gave us eyes to see them,

And lips that we might tell

How great is God Almighty

Who has made all things well.

Lesson 1

Preparati on:

 For each child, print one copy of the “Layers of the Earth” pages included in this 
lesson. There are two versions—one for grades K–3 and one for grades 4–6. 
(Children in grades 7–8 will complete a similar acti vity in their lesson extension.)

 Bible with these verses ready to 
read: Genesis 1:9–13

 Blank piece of paper for writi ng 
questi ons to go on the science wall

 Hard-boiled egg

 Paring knife (or something similar)
 Colored pencils, crayons, or markers

Acti vity Supplies: 
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Read to the children: What did you like about the 
poem? In the Bible we learn that during the third day 
of Creati on, God created the land and the vegetati on 
growing upon the land. Read Genesis 1:9–13. The 
beauty of the land has inspired many men and women 
throughout history, and we fi nd it is a topic in music, 
art, poetry, science, and other areas. What do you 
fi nd inspiring about the images on the page “Earth’s 
Landscapes”?

God created all these things, and He allows us to take 
care of them. He created much more than what you 
see here, but we will have to go digging to fi nd them! 
In this unit we will study the things relati ng to the 
solid earth, starti ng with what’s right under our feet.

 Science Wall

Read and discuss the vocabulary cards 
GEOLOGY and GEOLOGIST and place them 
on your science wall. 

Read to the children: Geology includes the study of 
rocks and what they’re made of. It also includes the 
many amazing land structures such as tall mountains 
and deep canyons. Finally, geology is the study of how 
the earth’s processes can change rocks and landforms. 
If you hear a news report that says “scienti sts say” 
followed by a topic such as earthquakes, landforms, or 
melti ng glaciers, it is likely that the news is referring to 
scienti sts called geologists. 

Geologists explore all parts of the earth—anywhere 
from your backyard to the most remote places on 
the planet, such as the frozen tundra, the highest 
mountains, and the deepest oceans. 

A geologist’s job is to answer questi ons and solve 
problems. Let’s take a moment to write down some 
questi ons you have or think other people might have 
about the earth.

On the blank sheet of paper, make a list of the 
children’s questi ons and place it on your science wall. 
Some examples include, “What is the earth made of? 
What causes earthquakes? Why do volcanoes erupt? 
Why are there so many diff erent kinds of rocks?”

Geology aff ects daily life, and people can have a huge 
eff ect on nature. For example, dynamite can blow a 
chunk out of a mountain, and a bulldozer can clear 
a path through a forest. Even just one footstep in a 
garden changes the world a ti ny bit. Understanding 
geology can help us make wise decisions about the 
earth.

 Activity: Earth Layers

Read to the children: If someone asked you what 
the earth is made of, what would you say? Since we 
live on Earth, it makes sense for us to know what the 
planet is made of. People have been curious about 
this since ancient ti mes. Just like an egg, Earth is 
composed of layers.  

Demonstrate to the children that a hard-boiled egg is 
like Earth’s layers by following these instructi ons:

1. Help the children observe that the egg has a hard 
shell, like the earth’s crust. Gently crack open 
the egg and peel away part of the shell. Read to 
the children: This egg represents the earth and its 
layers. When you’re outside, you stand on grass, 
soil, dirt, rock, or human-made materials (such 
as asphalt or cement). You may have dug into the 
earth or seen constructi on crews drilling into the 
ground. This part of the earth is called the crust, 
and just like an egg’s shell, it’s only a very thin 
layer of the earth!

2. Using the paring knife, carefully cut the egg in 
half through the center so that the white and 
yellow layers are visible. Read to the children: 
Beneath the earth’s crust is the mantle, like this 
white layer of the egg, and in the center of the 
earth is the core of the earth, like the yellow part 
of the egg.

 Video: Layers of the Earth

Read to the children: To bett er understand 
the layers of the earth, we’re going to 
watch a video. As you watch, see if you can 

remember the order of the layers and what materials 
make up the earth’s layers.

Watch the video “Layers of the Earth” at 
goodandbeauti ful.com/sciencevideos.

Geology Geologist
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Lesson 3: Volcanoes—Magma and Lava

Lesson 3

 Optional Read-Aloud

At any point in the lesson, you may read one 
of the books from the opti onal Read-Aloud 
Book Pack or the Correlated Books. Longer 

books may be split into more than one reading 
session. 

 Opening Activity: Volcanoes in Art

Have an older child read the page “Mount Semeru” 
included with this lesson. Read to the children: One 
of the most amazing forces to witness is a volcanic 
erupti on. The size, power, and potenti al destructi on is 
truly astounding.

A volcano forms when a crack in the earth allows hot 
molten magma to escape to the surface. Once magma 
has reached the earth’s surface, it’s called lava. A 
volcano has a huge impact on the earth. It sends gas, 
ash, and debris high into the air, which can even block 
out the sun and aff ect other parts of the world. You 
can someti mes see red-hot lava shooti ng from the 
crater of a volcano or oozing out of the ground. From 
lava new rocks form, changing the very face of the 
planet. Indeed, volcanoes are mighty and fascinati ng! 

 Science Wall

Read and discuss the vocabulary cards 
VOLCANO and LAVA and place them on 
your science wall. 

 Science Journal: Ring of Fire

Give each child a copy of the “Ring of Fire” 
page. Read to the children: In our last lesson, 
we learned about tectonic plates. Do you 

remember what those are? [The earth’s outer layer 
(crust and part of the mantle) is broken into pieces 
(tectonic plates) that fl oat.] Point to the Pacifi c Plate 
on your map. What are some of the other plates that 
are next to the Pacifi c Plate? [The children will read 
some of the plates labeled on the map.]

This ring (shown as a blue dott ed line on your map) 
that goes around the Pacifi c Ocean is called the Ring 
of Fire. Mount Semeru of Java, which we read about 
in the beginning of the lesson, is located in the Ring 
of Fire. This ring is formed from the edges of plate 
boundaries. Have the children take a red marker and 

Objecti ve

The children will learn about the Ring of Fire and types of magma and lava.

Preparati on:

 For each child, print one copy of the “Ring of Fire” page.
 Cut out the image strip “How Magma Rises.”

 Red marker for each child
 Spoon fi lled with maple or corn syrup (place on a small dish)
 Spoon fi lled with water (place on a small dish)

Acti vity Supplies: 

Volcano Lava
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Java, one of Indonesia’s 
islands, is nestled right 
between the Pacific Ocean and 
the Indian Ocean. Earthquakes 
and volcanic activity are very 
common here. The beautiful, 
mysterious Mount Semeru 
(the tallest peak seen in the 
photograph above) is the 
highest volcano on Java, 
standing firm at 3,676 m 
(more than 12,000 ft). If you 
were to climb to the summit 
of Semeru, it would take you 
about 2–3 days.

Semeru has been actively 
erupting on and off since 
at least 1818. When an 
earthquake rumbled through 
the area in 2003, volcanic 
activity seemed to increase 
even more!

The artwork on the left is a 
colored lithograph of Semeru, 
created based on the work of 
Dutch painter Abraham Salm. 
Salm created many landscape 
paintings during the 29 years 
he spent in Indonesia.  

Mount Semeru

“The Volcano Smeroe” lithograph by J.C. Grieve (1837–1891), 1872, 
based on painting by Abraham Salm (1801–1876), 1872
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EXTENSION

Instructions: 
1. Read the information below.
2. In your science journal, define the word archipelago.
3. In your science journal, describe how hot spots formed the Hawaiian Archipelago.

Lesson 3 | Grades 7–8

The Hawaiian Archipelago
Dotting the world’s vast oceans, large lakes, and winding rivers are chains 
or groups of islands called archipelagos [ar–kuh–PEH–luh–goes]. As 
scientists have studied archipelagos, they have created theories as to how 
these islands arise. First, archipelagos can form when pieces of land break 
away from a main continent as tectonic plates move. Second, archipel-
agos can form through geological processes, such as when the sea level 
rises or falls over a period of time. For example, when the sea level rises, 
higher areas of land do not become submerged by the water. Instead, they 
protrude as islands. Or, if the sea level lowers, underwater seamounts can 
now emerge above the water’s surface. Third, archipelagos are very 
common along areas of volcanic activity, such as over hot spots or 
subduction zones. The Hawaiian Archipelago featured here is one such 
chain of islands formed from a volcanic hot spot.

Nestled in the beautiful blue Pacific Ocean is the archipelago of the 
tropical Hawaiian Islands. This archipelago is not limited to just the 
major, bigger islands, but also includes the entire chain of islands, reefs, 
shoals, atolls, and seamounts. These islands all began in much the same 
way, deep under the ocean as a seamount. Seamounts are formed as 
magma emerges from a hot spot and cools. Eventually, that seamount 
will grow high enough to break through the surface of the water. Then, 
as the Pacific Plate on which it sits moves in the northwest direction, 
this new island also moves with it. The original hot spot, from where the 
magma emerged, will remain in place. This cycle repeats, and another 
new seamount will begin to form. Over time, an island chain is created. 
Today, off the coast of the Big Island, an erupting seamount named 
Loihi is forming (see the red triangle on the map). Only time will tell if or 
when it will break the water’s surface, 
emerging as a new island.

What do you think happens to some 
of the older islands found at the 
northwest end of Hawaii’s chain? As 
Earth’s processes act upon them, such 
as wind and water beating on the rock, 
they start to break down. Now, some 
of the islands have become hollowed-
out coral reefs called atolls, which 
are perfect homes for sea life and 
a flourishing ecosystem. Each year 
millions of people visit this isolated 
paradise, and for scientists it’s an 
ideal place to study geology. 

Wainiha

Island: small area of land surrounded by water
Reef: area of sand, rocks, or coral close to the 
surface of the water
Shoal: strip or ridge of sand   
Atoll: ring-shaped coral island that partially or 
completely surrounds water
Seamount: underwater mountain

Definitions
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Volcanic Structures
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Lesson 5Geology

STRESS

2. Holding both ends of the block of play dough 
with your hands, slowly push the ends toward 
each other. This type of rock stress is called 
compression. Reshape your block.

3. Holding both ends of the block of play dough with 
your hands, slowly pull the ends away from each 
other. This type of rock stress is called tension. 
Reshape your block.

4. Holding both ends of the block of play dough with 
your hands, slowly push the one end away from 
you and the other end toward you. This is a type 
of stress called shear. Reshape your block.

FAULTS

Note: Some of these explanati ons may be geared 
more toward older children (grades 5+), but the 
younger children will enjoy parti cipati ng.

5. With the knife, cut each of the children’s play 
dough blocks down the middle at approximately 
a 45-degree angle along the length. Read to 
the children: Now we’re going to create three 
diff erent types of faults. The fi rst fault is called 
a normal fault. A normal fault occurs when one 
block moves downward due to gravity and the 
other block stays in place. Holding the ends of 

your half blocks, slowly pull both ends away from 
each other and allow gravity to let the block that’s 
pointed on top (called the hanging wall) naturally 
slide down the slope of the other block (called the 
foot wall). Normal faulti ng is a result of tension 
stress because the two blocks are pulled away 
from each other along the fault line, resulti ng in 
the dropping of the hanging wall. Do NOT reshape 
your block.   

6. Holding the ends of the half blocks, slowly and 
gently push both ends toward each other and 
allow the block that’s pointed on top (the hanging 
wall) to slide up the slope of the other block (the 
foot wall). This shows what a reverse fault looks 
like as a result of compression stress. The two 
blocks are being pushed toward each other along 
the fault line, resulti ng in the rising of the hanging 
wall. Reshape your block.

7. With the knife, cut each of the children’s play 
dough blocks straight down the middle across 
the length. Holding the ends of the half blocks, 
slowly push one half away from you and the 
other half toward you, allowing the fault line to 
slide. This shows a strike-slip fault. Strike-slip 
faults occur in response to shear stress. The rock 
on either side of the fault is pushed in opposite 
directi ons, and the rocks slide past each other. 
The San Andreas Fault we learned about in a 
previous lesson is a large strike-slip fault that sits 
right on the boundary of two tectonic plates. 
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Measuring 
Earthquakes
Tohoku, Japan 
The illustrious country of Japan is known for its 
beauty—not only created by its people, but also by 
nature. Life in Japan usually proceeds just as it does in 
other parts of the world, but it is worth remembering 
that Japan is right on the Ring of Fire. Therefore, Japan 
is no stranger to volcanic and seismic activity.

On March 11, 2011, at 2:46 p.m. local time, a magnitude 
9.0 (read as “nine point oh”) megathrust earthquake 
occurred off the coast of Tohoku, which is on Honshu 
(the largest island of Japan). The earthquake lasted 
six minutes and shook the ground hard enough that 
many buildings were damaged and roofs collapsed. 
Even after the main quake, there were 5,000 
aftershocks, some of which reached magnitudes 
of 7.9. The quake even moved the entire island of 
Honshu east by 2.4 m (8 ft)!

The focus of the quake was at a shallow depth of 
29 km (18 mi). The combination of it being shallow, 
occurring undersea, and having a magnitude higher 
than 6.4 displaced the seafloor and generated a 
tsunami. This tsunami not only damaged the east 
coast of Japan but also impacted every nation bordering the 
Pacific. The tsunami greatly damaged a nuclear power plant, 
adding on a disastrous nuclear accident.

Knowing that body waves travel though the earth, it may not 
come as a surprise that earthquakes can have global effects. 
This same earthquake caused the city of St. Louis, Missouri, 
USA, to rise and fall a fraction of an inch. It happened too 
slowly for anyone to notice, but it was picked up by USGS (US 
Geological Survey) instruments. 

Magnitude Scales
In the text above, you may have caught on to phrases that 
speak of the size of an earthquake, such as “magnitude 9.0 
megathrust earthquake,” but what does this mean exactly? 
The magnitude of an earthquake relays how much energy 
radiated from the focus.

Earthquakes are measured by how much the ground moves, 
and they can be graded on different types of magnitude 
scales. The Richter scale was the most commonly used scale 
in the twentieth century, but today the moment magnitude 
scale is used more often. It is a method where computers 
take data, such as the size of the region moved by the 
earthquake, how far each fault block moved, and the rigidity 
of the rocks, and determine the magnitude. 

All magnitude scales measure from 0 to 10. Magnitudes 
are based on a logarithmic scale, which means that for 
each whole number increase on the magnitude scale, 
the measured shaking recorded by a seismograph (an 
instrument used to measure the earth’s movements) is ten 
times greater than the one before. In addition, the amount 
of energy that is released by an earthquake increases even 
more with magnitude, about 32 times greater for each whole 
number increase in magnitude.

Instructions: 
Read the information below. Answer the following questions in your science journal:

a. What are two other disasters that occurred as a result of the 2011 Tohoku earthquake?
b. How was this earthquake able to trigger a tsunami?
c. What does magnitude mean? What is a seismograph?

Lesson 5 | Grades 7–8
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Lesson 6: Minerals

Lesson 6

 Opening Activity: “Ye Are the Salt of 
the Earth”

Show the children the sample of salt and the sample 
of salt mixed with dirt. Read to the children: Which 
one would you use to salt your food? Why? It seems 
pre� y clear that we wouldn’t want to add salt mixed 
with dirt into our food. In the Bible salt is frequently 
used to teach godly principles. For example, Ma� hew 
5:13 says, “Ye are the salt of the earth: but if the 
salt have lost his savour, wherewith shall it be 
salted? . . .” When salt is mixed with other things, 
it becomes impure and loses its “savour” or fl avor. 
Salt is a mineral, and it was also used during Biblical 
ti mes. When salt is added to food, it helps prevent 
the growth of bacteria, which decays the food. In a 
similar way, God wants us to add spiritual salt into 
our lives and into the world to prevent moral decay. If 
desired, discuss with the children any other personal 
applicati on the Biblical symbol of salt could have in 
their lives.

 Science Wall

Read and discuss the vocabulary card 
MINERAL and place it on your science wall. 

 Science Journal: Is This a Mineral?

Read to the children: In science, substances 
such as salt must meet fi ve requirements 
in order to be called minerals. Before we 

can understand what those requirements are, we 
need to know a li� le bit of chemistry. All things are 
made of building blocks called atoms. An element is 
a substance made of one specifi c type of atom. You 
can think of atoms as LEGO® pieces. There are many 
diff erent types of LEGO® pieces (and atoms!). The 
LEGO® pieces of one type (or atoms of one type) make 
up an element. Just like LEGO® pieces, the atoms of 

Objecti ve

The children will learn about what makes a mineral and the physical properti es used to identi fy types of 
minerals. They will also use a minerals kit to observe and record mineral properti es.

Preparati on:

 Cut out the “What Makes a Mineral a Mineral?” page.
 For each child, print one copy of the “Is This a Mineral?” page.
 Assemble the mini book Physical Properti es of Minerals.
 For each child, print and assemble the booklet “Properti es of My Minerals.” 

(Assemble this booklet like you would a mini book.)
 For the acti vity, create labels for the minerals from your Rocks and Minerals Kit: 

talc, selenite, chalcopyrite [kal–kuh–PIE–rite], fl uorite, quartz, and aquamarine. 
Do this by writi ng the name of each mineral on a piece of paper or sti cky note.

 Small sample of salt (about 1 Tbsp) on a dish
 Small sample of salt mixed with dirt on a dish
 Colored pencils (opti onal)

 The Good and the Beauti ful Rocks and Minerals 
Kit: See the front of this unit for more informati on 
if needed.

Acti vity Supplies: 

Mineral



If you had a collecti on of rocks, minerals, and gems, how could you tell them 
apart? Geologists had that same questi on, so they found a way to identi fy minerals 
by the minerals’ physical properti es. These properti es include features such as 
color, hardness, and appearance. We are going to learn about some common 
physical properti es used to identi fy minerals. Some you can observe by simply 
looking, while others require touching and testi ng.

Physical Properties
Minerals

OF

1



3

2

COLOR

The fi rst thing you may noti ce about 
a mineral is its disti nct color, but be 
careful! You cannot always identi fy a 
mineral by its color. Diff erent types of 
minerals can have the same color. For 
example, gold and pyrite (also called 
fool’s gold) both have a bright yellow 
color, but they are diff erent minerals.

Also, one type of mineral can have 
diff erent colors. The mineral quartz 
can be found in colors such as purple, 
white, or pink.

Pyrite

Gold

You might be wondering what the diff erence is between rocks, minerals, and 
gemstones (or gems). We’ve already learned what defi nes minerals, but rocks 
are made of diff erent types of minerals and other materials. Minerals are oft en 
spread throughout the rock like chocolate chips are sca� ered throughout a cookie. 
Gemstones are strong mineral crystals that people fi nd especially beauti ful. 

Rock

granite

Mineral

fl uorite

gemstone

emerald
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faces meet) on your three-dimensional object. Each 
crystal image has edges and faces that form three-
dimensional shapes. 

Refer again to the “Crystals” page and read to the 
children: While all of these objects are crystals, some 
of them are minerals, and some are not. To fi nd which 
ones are mineral crystals and which aren’t, we’ll need 
to go back to our defi niti on of a mineral. Axinite, 
amethyst, and emerald are all mineral crystals. Sugar 
forms crystals, but do you know why sugar isn’t a 
mineral? [it comes from a living thing] Sugar comes 
from the sugarcane plant (a living thing), so it is not a 
geological mineral. Whether snowfl akes are geological 
minerals or not could be argued. They’re made from 
water, which is naturally found as a liquid, but solid 
water (ice) is naturally found on Earth. What about 
glass? Do you think glass is a mineral? Do you think 
it is even a crystal? This answer depends on how 
the atoms of the glass are arranged. Someti mes the 
heat and pressure of the earth can crystallize glass. 
However, regular glass (such as a glass jar) is called 
an amorphous solid and is not a mineral. Amorphous 
solids have atoms that do not arrange themselves into 
crystals.  

 Science Wall

Read and discuss the vocabulary cards 
CRYSTAL, GEM, and GEODE and place them 
on your science wall. 

 Video: Gems and Geodes

Watch the video “Gems and Geodes” at 
goodandbeauti ful.com/sciencevideos.

 Experiment: Growing Crystals

Note: This experiment involves using 
a hot stove and working with hot liquids; 
a parent or adult should lead. Since the 

children can eat the resulti ng sugar crystals, be sure 
all supplies and surfaces are clean. There is a 4–5 day 
waiti ng period for crystals to fully form.

Read to the children: We are going to grow sugar 
crystals. Even though sugar is not considered a 
mineral in geology, we will use it to see how crystals 
form. Gems and crystals require heat, pressure, and 
ti me to form within the earth. Likewise, we will use 
heat and a few days’ ti me to grow our sugar crystals. 
Because they are very fragile, moving or bumping 
crystals could cause them to break.

Instructi ons (yields about 3–4 cups of soluti on, or 
enough for 1 candy in a jar or 2 candies in a cup; 
multi ply as needed):

1. Bring the cup of water to a boil and sti r in the 3 
cups of sugar, one cup at a ti me, unti l dissolved.

2. Once the soluti on begins to form bubbles in the 
bo� om of the pot, remove from heat.

3. Opti onal: Sti r in the desired amount of food 
coloring and about 1 tsp (or according to taste) 
of fl avoring extract. Note: Adding extract can 
create steam and should be done by the adult.

4. Allow the soluti on to cool for about 15 minutes. 
During that ti me, prepare the jars or cups and 
sti cks.

5. For each child, clip the sti ck 
into the center of a wooden 
clothespin.

6. Place the sti ck (with the 
clothespin a� ached) into 
the jar or cup. Slide the 
clothespin up or down unti l 
the clothespin can rest on 
the mouth of the jar or cup 
with the end of the sti ck 
resti ng at about a half inch from the bo� om of 
the jar or cup.

7. Remove the sti ck (with the clothespin sti ll 
a� ached) and wet it below the clothespin.

8. Coat the wet part of the sti ck in sugar (to prime 
the sti ck).

Lesson 7
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Lesson 8: Rock Characteristics

Lesson 8

 Opening Activity: Poem "The Orroral 
Rocks"

Have a child read aloud the poem “The Orroral 
Rocks” included in this lesson. Ask the children the 
following questi ons:

1. There are some clues in this poem that tell us 
where in the world this poem takes place. Can 
you guess where? [Australia, because the poem 
menti ons the dingo, an animal found there; or 
because the child knows that Orroral Valley is 
located in Australia]

2. To what did the author compare these beauti ful 
rocks? [an ancient castle on a hill, giant walls, 
turrets pointi ng to the sky]

3. How have these rocks helped living creatures?
[They are beauti ful for humans to enjoy; they act 
as a landmark for travelers; they are homes for 
birds, foxes, and dingoes.]

4. What other types of landforms or geological 
features surround these rocks? [river that fl ows to 
the sea, pathways, creeks]

Read to the children: The author of this poem truly 
gained an appreciati on for the beauty of the rocks he 
or she saw so oft en. It is easy to think of rocks as 
ordinary and not quite interesti ng, but let’s compare 
rocks to snowfl akes for a minute. Have you ever heard 
the saying, “No two snowfl akes are identi cal”? When 
viewed under a microscope, it is clear that snowfl akes 
have their own unique crystal shapes. However, even 
though they look diff erent, they’re all made of the 
same thing—frozen water. Show the children the 
image below: 

Minerals are made of specifi c elements, just like 
snowfl akes are made of specifi c elements (two 
hydrogen atoms and one oxygen atom). Rocks have 

Objecti ve

The children will gain a general overview of rocks and their characteristi cs.

Preparati on:

None

 The ability to go outside and hunt for rocks or have access to a collecti on of rocks 
(such as a rock kit) large enough for each child to pick 5–10 favorite rocks

 Egg carton or compartment box for each child
 Supplies to decorate the egg cartons or compartment boxes, such as paint, 

paintbrushes, markers, etc. (opti onal)

Acti vity Supplies: 



Upon Orroral there are some rocks,
Which are beautiful, no doubt,

They are the fi rst things you will see
Each day as you go out.

Like an ancient castle on the hill,
With rocks and mossy pathways,

Winding up so high,
And giant walls and turrets pointing

To the sky.

Those rocks have been a landmark
To travelers long ago.

It’s a home for birds and foxes,
And lair of the wild dingo.

They glisten in the light,
When they are capped with snow,

And beneath them down in the glen,
The Orroral creek doth fl ow.

The rain that falls upon those rocks
Makes the creek fl ow merrily,

Which helps to make the river big,
That fl ows into the sea.

Source: “Orroral Rocks,” � e Canberra Times, December 29, 1928.

the orroral rocks
Author Unknown
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“Kindred Spirits” by Asher Brown Durand (1796–1886), 1849
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In an upcoming lesson, you’ll learn about the way different forces of nature, such as wind and water, can wear on rock. These 
forces can sculpt the rock into stunning rock formations.

Phenomenal Rock Formations

Instructions: 
1. Read each section below.
2. Share with someone what you found most interesting about each 

formation.
3. Choose one formation to sketch and write one fact about it in your 

science journal. (optional)

Lesson 8 | Grades 7–8

Marble Caves, Chile

Nested in a lake that is part of the Patagonian Andes in Chile 
is a breathtaking rock formation of caves. These caves were 
sculpted by water beating against the rock over time, revealing 
this beautiful layering. The rock is marble, but the marble 
isn’t actually blue; its color is a reflection of the water. The 
color changes throughout the year as the water level and 
temperature change with the seasons. 

Giant’s Causeway, Northern Ireland

An intricate rock formation can be found along the Atlantic 
coast of Northern Ireland. These hexagonal columns of 
volcanic basalt rock fit together almost seamlessly. Giant’s 
Causeway was so named because of an Irish legend that 
says this particular causeway, which is a road that extends 
across water or low land, was built by a giant.

Landscape Arch, Utah, USA

The largest natural arch in North America is found 
in Arches National Park near Moab, Utah, and 
stretches 88 m (290 ft). Geological forces of water 
and wind shaped this arch, and it is now quite thin. 
Over the past few centuries, huge pieces of this 
arch have fallen off. 

Árbol de Piedra, Bolivia

Right in the middle of what appears to be nowhere 
is this tornado-shaped, lonely rock. Its name, Árbol 
de Piedra, means stone tree. Measuring 5 m (16 ft) in 
height, this rock has withstood the forces of nature 
and has been shaped by windblown particles of 
sandstone.
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Lesson 10: Sedimentary Rock

Lesson 10

 Optional Read-Aloud

At any point in the lesson, you may read one 
of the books from the opti onal Read-Aloud 
Book Pack or the Correlated Books. Longer 

books may be split into more than one reading 
session. 

 Mini Book

Read to the children: We’re going to 
conti nue our explorati on of the three main 
rock types. Do you remember what type of 

rock we learned about in the last lesson? [igneous] 
Today, we’re going to study sedimentary rocks, and 
in the next lesson, we’ll fi nish by learning about 
metamorphic rocks. When studying rocks, how do 
you think geologists decide whether a rock is igneous, 
sedimentary, or metamorphic? This decision is based 
on how the rocks are formed. Read the mini book 
Sedimentary Rock to the children.

 Science Wall

Read to the children: From what you just learned, 
do you remember the three ways sedimentary rocks 
form? [from the compacti on and cementati on of 
pieces of other rock (called sediments), from chemical 
processes (such as evaporati on), and from things that 
once lived (organic ma� er)]

Do you know we have, in some way, formed a 
sedimentary rock already in this unit? In a previous 
lesson, we made rock candy out of sugar water. The 
sugar crystallized out of the sugar water. This is similar 
to the chemical processes that form sedimentary rock.   

Read and discuss the vocabulary cards 
SEDIMENTARY ROCK and SEDIMENT and 
place them on your science wall.

Objecti ve

The children will learn about three processes that form sedimentary rocks and about rock strata.

Preparati on:

 Assemble the mini book Sedimentary Rock.
 For each child, print one copy of the “Sedimentary Rocks” page.
 For each child, print and cut out one set of “Sedimentary Rock Cutouts” included 

in this lesson. The page contains two sets for easier printi ng.

 Clear jar or plasti c bo� le with a lid
 5–6 dry ingredients of diff erent 

granule sizes to layer inside the 
jar; for example, rice, dried beans, 
spices, pasta noodles

 Funnel (opti onal)
 Watered-down glue (about 1:1 or 

1:2 rati o of glue to water) (opti onal)
 The Good and the Beauti ful Rocks 

and Minerals Kit

Acti vity Supplies: 

Sedimentary Rock Sediment



Rock Strata
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Sedimentary Rocks

FOSSIL BOULDERCONGLOMERATE

SEDIMENT SHALESILTSTONE

BRECCIA SANDSTONELIMESTONE

Instructions: Paste the picture under its correct heading. Your parent or teacher can give you hints if 
needed.
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Sedimentary Rock Cutouts: For easier printing, there are two sets provided on this page. Cut out a set 
for each child. These images go with the journal page titled “Sedimentary Rocks.”
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less pressure (but pressure that is sti ll high enough 
to form metamorphic rock). Marble is a nonfoliated 
metamorphic rock formed from limestone. Do you 
see how marble doesn’t have foliati ons? Show the 
children the image “Marble.”

 Contact Metamorphism

Read to the children: We learned that regional meta-
morphism happens over a large area. Another type 
of metamorphism is called contact metamorphism. 
Remember that there are hot chambers of magma in 
the crust and upper mantle of the earth. When rock 
that surrounds these magma chambers morphs into 
new rock, it is done through contact metamorphism. 
It’s important to know that the changed metamorphic 
rock surrounding the magma may bend and fl ow, but 
it doesn’t actually melt. If it did melt, do you know 
what type of rock would actually form? [igneous 
rock] Remember, in forming any metamorphic rock, 
the rock must remain in a solid state. Heat aff ects all 
metamorphic rock, not by melti ng but by changing 
how the atoms in the rock are arranged. 

In contact metamorphism, it is common to fi nd 
nonfoliated metamorphic rock such as marble, 
because the change in rock happens more by heat and 
less by pressure. In our metamorphic grade acti vity, 
the low-grade metamorphic rock called slate could 
morph into diff erent types of rock as pressure and 
temperature both increased. This was done through 
regional metamorphism. However, if slate changed 
due to contact metamorphism, it could form a new 
rock called hornfels. Show the children the image 
“Hornfels.”

Show the children the image “Two Types of 
Metamorphism.” Have them study the image for a 
few seconds. Point out how regional metamorphism 
happens over an area of land where there is a 
lot of pressure and remind them how contact 
metamorphism happens around areas of magma.

 Activity: Exhumation

The children will use their stack of play dough during 
this acti vity. Read to the children: At this point you 
may be asking yourself, “If metamorphic rock is all 
formed underground, how does it come up out of 
the ground for us to see?” Let’s explore this questi on 

using your play dough creati on, but pretend that 
the top two layers of your play dough represent 
sedimentary or igneous rock, and the third layer is 
metamorphic rock.

Read the following instructi ons to the children and 
help them as needed:

1. Slightly bend your play dough creati on inward in 
all directi ons so that it looks similar to a rounded 
mushroom top, keeping the layers intact.

2. Surround the base of the play dough with your 
hands and squeeze. Try to get the play dough to 
come out of the top of your hands.

3. When buried rock reaches the surface, geologists 
call this exhumati on. This powerful upli� ing force 
is how mountains form. Pick at the top of your 
play dough. As the fi rst and second layers wear 
away and form “sediments,” the third layer, our 
metamorphic layer, becomes exposed.

In the lesson on earthquakes, do you remember we 
used play dough to create forces of stress that act on 
rock? These forces were called compression, tension, 
and shearing. They stress, bend, move, pull, and upli�  
the rock, and someti mes very interesti ng layering 
pa� erns form. Show the children the image “Rock 
Folding.”

Lesson 11
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“The glories and the beauties of form, color, and sound unite 
in the Grand Canyon—forms unrivaled even by the mountains, 
colors that vie with the sunsets, and sounds that span the 
diapason from tempest to tinkling raindrop, from cataract 
to bubbling fountain.” —Major John Wesley Powell, American 
geologist and soldier

The Grand Canyon is one of the most phenomenal creations 
in the world, marked with serene, natural beauty. From a 
geological perspective, this stunning landscape shares a 
tale, and every rock has a story. Only in certain parts of the 
Grand Canyon are all the layers (strata) visible. Let’s explore 
the strata from bottom to top. 

The lowest rock layer of the Grand Canyon is called the 
Vishnu Complex. It contains the remains of other rocks, such 
as gneiss and granite. This layer of rock forms the base rock 
of the entire region of the plateau.

Above the Vishnu Complex is a layer called the Tapeats 
Sandstone. This sedimentary rock layer is coarse grained and 
brown in color. This sandstone is relatively hard, so it can 
form steep-walled cliff faces without collapsing.

Next up is Bright Angel Shale. This layer has a distinct 
green color to it. Since shale is a soft rock, it does not hold 
together well enough to form steep cliffs. Instead, this layer 
forms more gently sloped walls.

Moving up, we encounter the Muav Limestone. This rock is a 
fairly soft limestone mixed with some shale, yet it is harder 
than the layer below it. The rock has a distinct yellowish gray 
color, and the layer contains many fossils. Together the three 
layers, Tapeats Sandstone, Bright Angel Shale, and Muav 
Limestone, form the Tonto Group.

The Redwall Limestone layer is visually striking, forming 
steep cliff walls of bright red rock. This red comes from a 
substance called iron oxide that was washed down from the 
layer above. On fresh exposures, it is normally gray. Caves 
are found in these limestone cliff walls, and this layer also 
contains many fossils of invertebrate creatures.

The Supai Group lies above the Redwall Limestone. This 
section is made of alternating layers of sandstone, siltstone, 
shale, and limestone. Since some layers are harder than 
others, this section forms a stair-step pattern with some 
steep cliffs and angled walls between them.

Above that, we encounter the Hermit Shale. Despite its 
name, this layer is not made of shale at all! Instead, it is 
mostly rust-colored sandstone, siltstone, and mudstone. 
This layer is relatively soft and forms gentle slopes rather 
than steep cliffs. Fossils of insects and worm burrows can be 
found here.

The next layer is the Coconino Sandstone. This layer is white 
or light yellow because it lacks the iron oxides that give 
the lower layers their red color. Since this layer is made of 
relatively hard rock, it tends to form steep cliff faces.

The Toroweap Formation is a gently sloping layer with a cliff 
at the bottom. Trees and other plants grow on this layer. It 
is made of a variety of types of rock, including sandstone, 
mudstone, gypsum, and limestone.

The top layer of the canyon is the Kaibab Limestone. This 
layer has a type of sedimentary rock called chert, which is 
very hard and was used by Native Americans to make tools 
and arrowheads.

The Grand Canyon is an awe-inspiring spectacle that shows 
us the magnificence of God’s creation and the power of 
the natural forces that shape the surface of our world. Its 
stark beauty and majesty have inspired people to study 
geology and learn more about our amazing planet. It’s no 
surprise that the Grand Canyon is considered to be one of the 
wonders of the natural world.

The Grand Canyon

Instructions: 
1. Place the second page of this lesson extension next to you so you can easily see the images.
2. Read the information below, and then complete one of the following activities:

a. Share what you learned with a family member or peer.
b. Write a paragraph about what you learned in your science journal.
c. Draw a rough sketch of the Grand Canyon and label each layer.  

Lesson 11 | Grades 7–8
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Lesson 12: The Rock Cycle

Lesson 12

 Activity: Crayon Rocks

Read to the children: We’ve reached an exciti ng part 
in our Geology unit because we now know the three 
diff erent types of rocks. Let’s review what those are. 
What is igneous rock? [rock formed from cooled 
magma or lava] What is sedimentary rock? [rock 
formed from the compacti on and cementati on of 
rock pieces (called sediments); rock formed from the 
remains of living things (called organic material), and 
rock formed through chemical processes where a solid 
comes out of a liquid (precipitati on and evaporati on, 
for older children)] What is metamorphic rock? [rock 
formed from other rock types that have changed 
structure due to high pressure and heat]

One of the best ways to understand how these rocks 
form is to recreate this process ourselves. But since 
we can’t travel deep into the earth and morph rock, 
shoot out of a volcano and harden molten rock, or 
shave away at rock to form sediments, we’re going to 
have to use something else—crayons.

Follow the instructi ons below:

1. Give each child a piece of foil or a foil baking cup.

2. Point to the broken pieces of crayon and the 
shavings and read to the children: These crayons 
represent rocks, and the shavings represent rock 
sediments. We have diff erent colors to show 
diff erent kinds of rocks.

Preparati on:

 Preheat the oven to 180 °C (350 °F).
 Create crayon shavings of 3–5 colors by removing the paper wrapper and then 

either grati ng or fi nely chopping the crayons. Make enough for each child to have 
about 2 spoonfuls of shavings. Note: Do not grate the crayons onto a foam plate 
as this will cause stati c to build up, and the shavings will scatt er.

 Assemble “The Rock Cycle” two-page spread. With both pages facing up, cut 
along the gray do� ed line of the fi rst page and align it to the black line on the le�  
side of the second page. Apply glue or tape to the labeled area and adhere.

 Cut out the labels on the “Rock Cycle Labels” page.

 4"x4" sheet of foil or 1 foil baking cup for each 
child

 Muffi  n pan
 3–4 broken pieces of nontoxic crayons (separate 

from the crayon shavings)
 Prepared nontoxic crayon shavings placed on a 

disposable plate (not foam)

 Spoon for each child
 Oven
 1 game token for each child (for example, a broken 

crayon piece, pebble, colored bead, or piece from 
another game)

Acti vity Supplies: 

Objecti ve

The children will learn how igneous, sedimentary, and metamorphic rock change by way of the rock cycle.
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3. Have each child place 2 spoonfuls of crayon 
shavings onto his or her piece of foil or foil 
baking cup. Carefully fold your foil over in 
half and tuck in the edges so that your crayon 
sediments don’t fall out. Now press down onto 
your foil to compact the crayon sediments. Each 
child’s shavings should form a fl at layer that is 
loosely stuck together. Which type of rock are we 
forming? [sedimentary rock]

4. Instruct the children to very carefully open 
the foil and allow them to observe their 
“sedimentary rock.” Do you see the sediments in 
your crayon rock? Now, fold your foil again and 
press the foil even harder. You’re applying heat 
(from your hands) and pressure (from pressing). 
From this pressure and heat, what type of rock 
are we trying to form? [metamorphic rock] 

5. Instruct the children to very carefully open 
the foil and allow them to observe their 
“metamorphic rock.” We actually can’t apply 
enough heat and pressure to show a true 
metamorphic rock crayon with just our body 
heat. If we could, the wax would burn away, 
leaving only ash from the coloring and remaining 
ingredients. The high pressure would form 
something completely new—a black blob of 
compressed ash!

6. Place the muffi  n pan on the table. Place your 
foil into one of the muffi  n cups in the pan so that 
your foil lines the pan. Your crayon rock should be 
si�  ng on the foil. When I place the pan into the 
oven, what do you think will happen? The crayon 
will melt, just like rock melts to form magma. 

7. Place the muffi  n pan into the oven to allow the 
wax to melt, approximately 3–5 minutes.

If desired, move on to “Science Wall” and begin 
“Acti vity: The Rock Cycle.” Return to this point when 
it’s ti me to remove the pan from the oven. 

8. Remove the pan from the oven. Since the 
pan and melted crayon shavings are very hot, 
carefully allow the children to observe their 
melted crayons. Like our melted crayon rock, 
what is molten rock called? [magma, lava] When 
our molten crayon rock hardens, what type of 
“rock” will have formed? [igneous] 

9. Allow the pan and wax to cool completely. You’ll 
return to the pan to observe their “igneous 
rocks” later.

 Science Wall

Read and discuss the vocabulary card 
ROCK CYCLE and place it on your science 
wall.

 Activity: The Rock Cycle

Read to the children: All types of rock are related! 
Rocks change and can even become diff erent types 
of rock, just as we observed. This process of changing 
between rock types is called the rock cycle. The rock 
cycle doesn’t happen as fast as our crayon rock cycle; 
instead, the process can take a really long ti me. For 
rocks to change form, certain things have to happen 
to them. Let’s explore how the rock cycle happens in 
and on the earth.

Lay out the two pages called “The Rock Cycle.” Set 
out the labels cut out from the “Rock Cycle Labels” 
page.

Refer to the spread and read to the children: This 
is a cutaway drawing of the land. This lets us see 
what’s happening on the outside and the inside of 
the earth. To help the children orient themselves to 
the diagram, trace with your fi nger the boundary 
separati ng the surface of the earth and underneath 
the earth’s surface.

1. Can you fi nd and point to the mountains, the 
rivers or streams, and the ocean? Can you fi nd 
and point to the volcanoes? These are all features 
we fi nd on land.

2. Moving underground, can you fi nd and point 
to magma? [red-orange layer] Find and point 
to the tan layer. This represents the conti nental 
crust. Find and point to the purple-brown layer. 
This represents oceanic crust. Noti ce how the 
heavier oceanic crust is being pulled under the 
lighter conti nental crust. Older children: Do you 
remember what zone is formed when the oceanic 
crust is pulled under the conti nental crust?
[subducti on zone]

Lesson 12

Rock Cycle
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A river cuts through 
rock, not because of its 
power, but because of its 

p e r s i s t e n c e .
— JAMES N. WATKINS

Drop by drop, you

BREAK the rock.

 — ITALIAN PROVERB
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Lesson 14: Soil

Lesson 14

 Opening Activity: Scripture 

Read to the children: What do you think are the most 
important things to have on the earth in order to 
survive? Allow the children to list a few things. You 
might be surprised to learn that soil is one of those 
most important things. Why do you think soil is so 
important? Soil, which is found on the very top of 
the earth’s crust, is the layer most essenti al to life on 
Earth. Soil keeps plants rooted. Without plants, the 
food chain, which supports all life, would be broken. 
Soil also purifi es the earth’s air and water. Aside 
from plants, other living creatures, such as microbes, 
worms, and mice, also make their homes inside the 
soil. Even though soil is so essenti al, it makes up the 
smallest percentage of the materials in the earth’s 
crust. Soil is constantly being recycled through 
diff erent processes that put nutrients, minerals, gases, 
and other vital materials back into the earth. 

Have a child read the following verse:

What eff ect did the good soil have on the plant?
[brought forth branches, bore fruit, became a goodly 
vine]

 Science Wall

Read and discuss the vocabulary card SOIL 
and place it on your science wall.

Preparati on:

 Cut out the circle “Soil Cutouts” and cut along the dott ed line of that same page.
 For each child, print one copy of the “Types of Soil Horizons” page.

 Short, clear cup for each child and fi ve edible items that would act as soil layers to 
be layered in each cup, such as crushed cookies, fruit, chocolate chips, pudding, 
nuts, etc. (opti onal)
Note: The children will be eati ng this creati on, so choose items that are palatable 
together and meet the needs of all parti cipati ng children.

Acti vity Supplies: 

Objecti ve

The children will learn about soil compositi on and soil layers. 

Soil

 Cup of soil for each child
 Paper towels
 Glue sti ck

 Crayons or colored pencils in dark 
brown or black, brown, light brown, 
tan, and gray

It was planted in a good soil by great 
waters, that it might bring forth 
branches, and that it might bear 
fruit, that it might be a goodly vine.
—Ezekiel 17:8
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mountains include the Sierra Nevada mountains 
in California and Nevada, USA, the Teton Range in 
Wyoming, USA, and the Harz Mountains in Germany. 
Pause for the children to work on their journal page. 
[Fault-Block Mountains: D, Teton Mountains]

Dome Mountains

In Lesson 11 we created a dome mountain model 
made of play dough layers. Later we wrapped our 
hands around it and squeezed it so that it bulged 
through the tops of our hands. In a similar fashion, 
dome mountains are built by underground magma. 
The magma rises up near the earth’s surface, but it 
doesn’t break through to form a volcano. Instead, 
the crust bulges up, the magma cools, and a dome 
mountain is formed. Examples of dome mountains 
include the Black Hills of South Dakota, USA, and the 
Adirondack Mountains in New York, USA. Pause for 
the children to work on their journal page. [Dome 
Mountains: A, Adirondack Mountains]

Volcanic Mountains

In our study of volcanoes, we’ve learned that volcanic 
mountains can form as lava cools and hardens. We 
know that volcanic mountain chains are also found on 
the seafl oor. It is common to fi nd volcanic mountains 
along subducti on zones where magma can break 
through the crust. Mount St. Helens in Washington, 
USA, and Mount Fuji in Japan are beauti ful, grand 
volcanic mountains. Pause for the children to work on 
their journal pages. [Volcanic Mountains: C, Mount 
Fuji]

Once completed, place their pages in their science 
journals.

 Video: Unique Landforms

Read to the children: Let’s shift  our focus 
from major landforms and mountain 
building to some unique and stunning 

landforms. Watch the video “Unique Landforms” at 
goodandbeauti ful.com/sciencevideos.

 Optional Science Wall: Questions

If desired, revisit the questi ons that were wri� en 
down by the children in the fi rst lesson of this 
unit and placed on the science wall. See if these 

questi ons can now be answered. If not, perhaps 
additi onal research can be done to answer the 
questi ons.

 Optional: Mountain Painting Activity

The layers of mountains formed from the Blue Ridge 
Mountains are truly breathtaking. Give each of the 
children a blank piece of paper (or watercolor paper) 
and have them lightly sketch layers of mountains 
that go into the distance. Then have them select one 
or more watercolor cakes to dilute. Do this by adding 
a few drops of water onto a pale� e or plate. With a 
wet paintbrush, rub the brush on the cake to extract 
color, and mix the color with the water on a pale� e 
or plate. Instruct the children to fi rst paint the layer 
that is closest to the bo� om of the paper. Mix more 
water into the colors already on the pale� e so that 
the colors lighten. Have them paint mountain layers 
behind the fi rst layer with this more diluted color. 
Repeat this process so that the colors get progres-
sively lighter as they move farther into the distance. 
The children may see these examples below, if 
needed. 

Lesson 15



Our earth is filled with beautiful landscapes and amazing landforms. These 
include tall mountains, green hills, endless plains, vast plateaus, and many 
other formations. Landforms are natural physical features of the earth that 
reach high or cut down low. Landforms can also be found on the ocean floor 
in the shape of seamounts, plains, valleys, or trenches. Without landforms, 
the face of the earth wouldn’t have much variety.

1

EARTH’S
LANDFORMS
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Mountain Building

Fold 
Mountains

Fault-Block 
Mountains

Dome 
Mountains

Volcanic 
Mountains

Adirondack MountainsAdirondack Mountains

Teton MountainsTeton Mountains

Rocky MountainsRocky Mountains

Mount FujiMount Fuji

Instructions: Draw a line from the mountain type in the center to the correct drawing in the left 
column. Draw a line from the mountain type in the center to the correct mountain in the right column.

AA

BB

CC

DD
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