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About This Course

ittle children’s hearts and minds are most

impressionable during the preschool and early

elementary years, so it’s an important time for
molding the way they view learning. Your enthusiasm
while teaching in a positive and uplifting manner can help
foster a love of learning and a desire for all things good and
beautiful. This course strives to assist you in creating a solid
educational foundation through fun, interactive, hands-on
lessons that require minimal preparation.

What Does the Course Set Include?

e  Full-color Parent Guide

e The Big Book of Science Stories

The Big Book of Science Stories contains beautifully
illustrated stories that will inspire interest and wonder in
a variety of science topics.

e Lesson Videos

Lesson videos are included and will be accessed every
other lesson. These videos share interesting facts about
the topics studied in a fun and engaging manner.

How to Get Started with This Course

No preparation time is required for this course. Some
activities will need additional supplies, which are listed on
pages 8 and 9.

To complete lessons, simply follow the instructions on each
page. Instructions in orange text are for you; text in black is
what you read to the child.
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L esson Overview

Flowers course consists of 30 lessons. Each lesson is
. two pages, is parent directed, and provides detailed
teaching for young learners. The lessons are taught either in
story or video format, with directions for the parent included
in the lesson. These lessons can be completed in any order,
which allows the parent to follow his or her child’s interests.

4 ] " N\ he Science for Little Hearts and Hands: Fields and

| esson Text

To complete lessons, simply follow the instructions on each
page. Instructions in orange text are for you; text in black is
what you read to the child.

Each lesson has a brief introduction, then instructs you either
to read one story from The Big Book of Science Stories or to
watch a short video. Finally, return to this Parent Guide for
discussion questions and optional activities.

© Jenny Phillips

The Big Book of Science Stories

If instructed to do so in the lesson, read the suggested story
to the child, taking time to enjoy the detailed illustrations.
Every other lesson includes a story from this resource.

Videos

Video lessons can be found on the Good and
Beautiful Homeschool app, which can be
downloaded by scanning the QR code to the
right or by visiting goodandbeautiful.com/apps.
Alternatively, the video lessons can still be found
by going to goodandbeautiful.com/hearts-and-
hands (password is “littles”). Every other lesson
includes a video from this resource.

Activities

Opening activities are listed at the beginning of each lesson,
and optional activities are listed at the end of each lesson.
Any supplies needed are listed on pages 8 and 9 and at the
beginning of each lesson. These activities are not required
but are offered as enhanced learning opportunities for you
to complete with your child. Some optional activities are
suggestions for crafts or games, while others are additional
ideas that can be found on the Good and Beautiful
Homeschool app or by visiting The Good and the Beautiful
Blog at goodandbeautiful.com/blog/littles-activities.

Important Safety Notice

Adult supervision is recommended for all activities as some
require sharp objects, heat sources, or small objects that
could be a choking hazard for young children.




HOW LOﬂg Wl.u. a LQSSOH ’cake?

Lesson length will vary greatly between children. Have the
child do as much work each day as the child’s attention
span will allow. You do not need to complete one lesson

a day. You might do more or less than that. Look for cues
of frustration or fatigue to help you know when

to finish. The child will learn much from you

as you display love, patience, and enthusiasm

for learning. At this age, it’s important that the

learning feels more like fun to the child than

something forced or unpleasant.

Do you include any specific
docgrtne? 4 P F

No, the goal of our curriculum is not to teach
doctrines specific to any particular Christian de-
nomination but to teach general principles, such
as honesty, hard work, and kindness.

Is there ang’chmg I need to do to prepare

For a lesson?

This course is written as an open-and-go course. Activity
supplies are listed on pages 8 and 9, and access to the
video link is needed for half of the lessons.




~he Good and the Beautiful Bookshop has several books that correlate well with Little Hearts and Hands: Fields and
Flowers. It can be a wonderful experience for children to read books on their levels related to the subjects they are
learning in science. The bookshop includes both fiction and nonfiction books organized according to reading level.

Insect & Spider Mazes Butterflies and Beetles Flip Books

Facts About Frogs and Snakes Glenn and His Goat Find Grandpa’s Gold
by Sue Stuever by Sue Stuever




pening activities are listed at the beginning of each lesson, and optional activities are listed at the end of each
lesson. Optional activities are not required but are offered as enhanced learning opportunities for you to complete

with your child.

Lesson |: Trees That Live and SLeep

Optional Activity
® paper
e several leaves
e several crayons

Lesson 2: Trees Year Round

Optional Activity
e pine cones and/or evergreen branches
e magnifying glass
* tweezers

Lesson 3: The Tallest Trees
Opening Activity

® measuring tape
Optional Activity

e driveway chalk

Lesson L.: Tree Bark

Opening Activity
e ground cinnamon

Lesson 5: Tree Sap and Sgrup

Optional Activity
e ingredients for favorite waffle or
pancake recipe
e pure maple syrup

Lesson 8: Seeds

Opening Activity
¢ a fruit with seeds (more than one variety if desired)

Lesson 9 Garden Flowers

Optional Activity
¢ 1 or 2 store-bought flower bouquets
¢ 1 or 2 flower vases

Lesson |0: Desert Plants

Opening Activity
¢ 1 toothpick

Optional Activity
e world map or globe

Lesson Il: Plants That Eat

Optional Activity
o store-bought Venus flytrap or other carnivorous plant




Ac’chL’cH SuppLLes cont.

Lesson |2: Parts of a Plant

Optional Activity
¢ 1 small plant from outside

Lesson |3: Edible Plants

Opening Activity
¢ 1 piece of fruit
¢ 1 vegetable

Optional Activity
o lettuce
e other edible salad ingredients

Lesson Il Bujcjcerﬂ'tes

Opening Activity
o toilet paper

Lesson 16: Ants

Opening Activity
¢ a few moderately heavy household items

Optional Activity
e ant farm

Lesson I7: Snails and Slugs

Opening Activity
¢ 1 piece of paper
e 1 spoon
e white craft glue
¢ optional decorative craft items

Optional Activity
¢ 1 piece of paper
e writing utensil

Lesson 18: f\/\osqvu'ﬁcoes

Opening Activity
o1 drinking cup per child
o1 straw per child
¢ 1 rubber band or hair elastic per child
e clear wrap or foil
* water

© Jenny Phillips

Lesson |9: Beetles

Opening Activity
e crunchy food like an apple or a few nuts

LQSSOH 2 O: \/\/orms

Opening Activity
¢ several pillows
e several comforters
e several blankets

Lesson 2 |i Crustacecms

Optional Activity
e some pieces of clothing that are too small
for the child
e some pieces of clothing that fit the child properly

Lesson 2 5: Ladgbugs

Optional Activity
e ladybug kit

Lesson 26: DragonﬂLes

Opening Activity

¢ a few pieces of a snack, such as pretzels, raisins, or small crackers
Optional Activity

e 1 craft stick per child

1 piece of craft paper per child

e white craft glue

Lesson 27/ F'u‘eﬂtes

Opening and Optional Activity
¢ 2 flashlights or phones with flashlight capability

Lesson 30: Water Plants

Optional Activity
e 5 pieces of green craft paper, cut in half




r Optional Activity
TREES THAT

* several leaves
L’VE AND s * several crayons

Read to the child: Have you ever noticed how many different kinds of trees

} OPeNlN6 € there are? Some are tall and thin and stay green all year. Others are tall with

round tops made from big, flat leaves and sturdy brown trunks. These last

" " " " " types of trees lose their leaves when it's cold outside. Then they grow new
leaves when it starts to warm up. Let’s find out more about these amazing
Read to the child, holding up your fingers for the trees that God created!

number of trees as you read the poem.

One Tall Tree by Shannen Yauger ,Q\_/Q\/Q D M@Vie Time ,Q\_/Q\_/Q

One tall tree with leaves so pretty and green; Watch the video Trees That Live and Sleep with the child, and then
One tall tree with green leaves fo be seen. return to the Parent Guide for discussion questions.
One tall tree with leaves of yellow and gold;

One tall tree with stories to be told.

One tall tree, all bare and brown;

One tall tree, its leaves all fell down.

One tall tree with little green leaves;

One tall tree growing new leaves with ease.

© Jenny Phillips



Discussion

# Q: Do you remember what the word "deciduous”
means? How did the trees get that name?

* A: Deciduous trees grow new leaves and flowers
in the spring and then lose or drop the leaves and
flowers in the fall and winter. The trees are called

deoidmows beaamse i't means II{O ‘FG\.“ O’F‘F."

* Q: Have yow noticed that sometimes the sun sets
earlier in the evening than at other Jcimes? Which
two seasons have less svmlithc than the other two

seasons?

* A: Fall and winter.

* Q: The leaves of a deciduous tree have a biq job to do
in the spring and summer. What is their main job?

* A: Leaves use smn|iql’xf to make food for the tree.

Optional Activity

Collect any type of leaves from your yard or local park
and create leaf rubbings. Place a collected leaf under
a piece of paper. Remove the paper wrapper from a
crayon and rub the crayon over the paper with the leaf
underneath. Observe the different parts of your leaf
rubbing!

g
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- LESSON (0=

Opening Activity
D E E T * 1 toothpick
Optional Activity

% world map or globe

l] L A N ﬂ S Read to the child: Everyone knows that plants need plenty of sun and water. Did you

know there are some plants that don't need very much water at all? Plants that live in
the desert have special ways of growing and living, so they can live on just a little bit
of water. Cowboy Pokey Pete wants to tell you all about these plants in today’s story!
This story will share a lot of facts. As you listen, remember to pick your favorite fact.

——— OPENING ——= *
AR RRR > *StrgTLr*nc —t

Hand the child a toothpick. Read to the child: Gently
feel the tip of this toothpick. VWhat does it feel like? Read to the child “Desert Plants” on page 52 of The Big Book of Science

Would you want to bump into a plant covered in spikes Stories, and then return to the Parent Guide for discussion questions.

like this toothpick? Neither would 1! It's almost as sharp
as a cactus spine!

© Jenny Phillips
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BUTTEREL

-

¥ OPEGNING —
ARRARRN

Have your child stand with his or her arms close to
his or her sides. Gently wrap the child up in toilet
paper from the shoulders to the waist. Read to the
child: Butterflies go through a life stage as caterpillars
wrapped in a hard case called a pupa, or chrysalis. I've
just wrapped you in a chrysalis like a caterpillar! Next,
you will grow wings, become a butterfly, and fly away.
Instruct the child to raise his or her arms and break
out of the chrysalis. Now fly away!

©

Opening Activity

* toilet paper

Read to the child: Try flapping your arms like a butterfly as many times as
you can for five seconds. A butterfly can flap its wings up to 50 times in
that same amount of time! We will learn many more interesting facts about
butterflies in the lesson today.

—Story Tume ———
Y

Read to the child: Today, we will learn about the stages a butterfly goes
through before it becomes what you see flying around in the sky. This is called
the butterfly’s life cycle. You will also get a close-up look at the three parts of
a butterfly’s body and learn about the different purposes of each section.

Read to the child “Butterflies” on page 78 of The Big Book of Science
Stories, and then return to the Parent Guide for discussion questions.

© Jenny Phillips



Discussion

* QA bmﬁer{:lq‘s life cqo|e is so in‘keresﬂnq. Do you
remember what happens after an egq hatches?

* A A oa‘terpi“ar crawls out.

* Q: Butterflies eat someﬂnir\q that humans don't

msma“\,) eat. Can Yyou name what it is?

* A: Nectar.

* Q: Where would Yyou 1C|\4 if Yyou were a Iomﬁer'ﬂuj?
What would you see below you as you were flying

‘H/womqh the air?

* A: Answers will vary.

Optional Activities

Optional activities for this lesson can be found on the Good
and Beautiful Homeschool app.

The Good and the Beautiful Bookshop offers a book set
in our For Littles collection, Butterflies and Beetles Flip
Books, that would be a wonderful addition to this lesson.

© Jenny Phillips



Opening Activity * optional
©) : decorative craft
* | piece of paper items
* 1 spoon Optional Activity
* white craft glue

* ] piece of paper

AND S i’u @ S *writing utensil (@

Read to the child: Snails and slugs are two animals that have a lot in common.
‘ For example, they both produce a slime that helps them crawl and climb. Let’s

—— OPENING ——¢

ARNRARANRN —
Q2 L P Mavie Time <L L
Hand the child a piece of paper. Then hand the child a spoon

with a Iif'fle bit of white glue on the bottom. Read to the Watch the video Snails & Slugs with the child, and then return to the
child: Let's pretend that this spoon is a snail or a slug. Guide the

child’s hand as he or she makes glue trails on the paper with
the bottom of the spoon. As a snail or slug moves, it leaves a
sticky trail of slime. Can we make this snail or slug leave a trail
in a circle? What about in the shape of an “S” for “snails” and
“slugs™? The child can decorate the glue trail with household
craft items.

learn more about snails and slugs!

Parent Guide for discussion questions.

© Jenny Phillips



Discussion

¥ Q Why is slime important to snails and slugs?

+ A: Slime helps snails and slugs stick to things, move,
and chaq safe from their predafors‘ Slime also cleans

water before it is absorbed into their skin.

* Q: How are snails and slmqs the same? How are ‘Hﬂeq
d‘nc'Feren{?

X A: Similarities: ‘H'xe\,j both prodmce slime, move using a
muscle called a foot, and hibernate. Difference: a snail

has a shell on the outside of its bodg‘

¥ Q: Do you like snails or slugs better? 'UUh\,J?

¥ A Answers will vary.

Optional Activities

A snail’s shell grows in a spiral pattern. Draw a spiral pattern
for your child and have him or her trace it with his or her
finger. See if you can find other items that you encounter each
day that have this same spiral pattern.

I



"CRUSTACE

-

—— OPENING —
ARRRARN

Read to the child: Each year you grow bigger and bigger! As
you grow, have you noticed that clothes that used to fit you
are now too small? How does it feel if you put on a shirt that
is too small? You feel a little squished! That's how animals
called crustaceans might feel when they grow out of their
shells!

% some pieces of clothing that are too
small for the child
* some pieces of clothing that fit the

child properly

Optional Activity

Read to the child: Have you ever seen an animal that has a skeleton on the
outside of its body? Crustaceans do! There are so many more interesting facts
to learn about these animals. Watch today’s video to learn more about these

in‘reres’ring creatures.

Q2 2 P Mavie Time L2 £

Watch the video Crustaceans with the child, and then return to the
Parent Guide for discussion questions.

© Jenny Phillips



Discussion

¥ Q: What is an exoskeleton, and what is its purpose?

+ A Tt is the hard shell that protects the soft inside body

parJCs of the animal.

+ Q: Which crustacean would you like to learn more

about: crab, crayfish, lobster, hermit crab, or pill bug?

A Answers will vary.

+ Q: Have you ever eaten a crustacean? If so, what Kind?
If not, would you like to?

A Answers will vary.

% Q: Why do barnacles stick themselves to hard
smmcaces? Which surface do youw find most inferesfinq

for a barnacle to be attached to: pipes, rocks, boats, or

whales?

* A5 Bav‘v‘\aoles aﬁach %O hard SMT'FQ-O@S bkﬂ 'Hf\éil/‘ Foreheads

so Jthebj can use their |eqs to eati answers will vary.

Optional Activity

Have your child put on clothing that is too small for him or
her and tell you about how he or she feels. Does the child

feel squished? Is it harder to move? Have the child change
into clothing that fits properly and talk about how it is easier
to breathe, move, and enjoy life in his or her new “shell” of
clothing.

!

© Jenny Phillips



U Read to the child: If you could have any pet in the entire world, what would

it be? Did you think of a scaly, rough-feeling reptile who lives in a tank? Some
lizards can make good pets, while others are meant to live only in the wild. But
all lizards are interesting and fun to study!

n —Ste r*gTLfne, —

Read to the child: Today, we are going to read a story about lizards. VWe will

Read to the child: Are you ready for some Lizard Stretching? follow Anthony as he chooses a pet lizard to bring home from the pet shop.
We're going to stretch our bodies and get ready for this awesome

lesson about lizards! Read to the child “Anthony and His Lizard” on page 150 of The
Komodo dragon stretch: Komodo dragons are the biggest lizards Big Book of Science Stories, and then return to the Parent Guide for
on the earth. They are strong and fierce, like warriors. Stand discussion questions.

facing me with your feet really wide apart. Turn your right foot
so that it goes straight out to the side. Stretch your hands high
toward the sky. Now bend your elbows and flex your arm muscles
to show me how strong you are.

Gecko crawl: Some geckos have sticky pads on their feet to help
them climb. Get on your hands and knees in a tabletop position.
Walk your hands forward so that most of your weight is on your
hands. Now lift your knees off the ground so some weight is on
your toes. Pretend you have sticky pads on your hands, and reach
your right hand forward slowly. Stick it to the ground, then bring
your left toes forward slowly. Stick them to the ground. Repeat
with your left hand and your right leg. Keep going across the room!

© Jenny Phillips



Discussion

+ Q: Anthony said that lizards can't make their own

lood\d heat. What did he have to bm\d for his tank so
that Spots would be able to stay warm enomql'\?

+ A A heat |amp.

* Q AV\‘HI\OVM Knew he did not want an iguana. Can yow
remember why iguanas don't make good pets? Which
lizard that you learned about Jcoola.q would not make a

good pet for you?

* A Tguanas grow to be 2 meters (6‘5 Fee{) |onq, and
‘Hﬂeq dont like to be held; answers will vary.

+ Q: There were so many iV\JterethiV\q lizards in the pef
shopl Which one would you choose as a pet? What
do you like about it?

* A Answers will vary.

Optional Activity

Search online for lizards around the world. There are many

beautifully colored lizards as well as some that look quite

silly!
~
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—— OPEGNING ——¢
ARRARARN

Teacher and child should each have a flashlight. After
reading the instructions, turn the lights off or go into
a dark room. Read to the child: I'm going to turn my
flashlight on and off in a pattern. When I'm done, you
shine your flashlight in the same pattern. See how well
you can match what I did. Next, it will be your turn to

shine your flashlight in an on-off pattern for me to match.

We can use long or short flashes, and we can do any
combination of short and long flashes to make a different
pattern every time!

* 1 flashlights or phones with
flashlight capability

¢
[}
Opening/Optional Activity g

Read to the child: Fireflies look like little flashing lights in the sky. They can
be found in fields or even around the bushes in a backyard in the evening.
These insects make their own light! Watch today’s video to learn more about
these unique, shining bugs.

Q2 L Mavie Time < £

Watch the video Fireflies with the child, and then return to the Parent
Guide for discussion questions.

© Jenny Phillips



Q: Now that yow have seen these preJtJt\g bmqs in the
video, what do you imagine it would feel like to qen‘Hbj
hold one in your hands?

A: Answers will vary.

Q: Fireflies are insects, but are H’xeb} ac‘h/ua“q 1C|ies? Do

you remember what Kind of insect fireflies are?
A: No, ﬂ'\eq are not flies: ‘H/xekg are beetles.

Q: Tf Yyow live in an area that has Fireﬂies, what can
you do to help the firefly population increase instead
of get smaller?

A: Possible answers: turn of f outside |iqh‘ks at nquv,
provide a water souwrce, wse natural Fer‘hhzev‘s, p|an‘t

native Jtrees, let them Qo after oafolmnq them.

Play an evening game of Firefly Hide and Seek. Make sure you
and the child each have a flashlight. Have the seeker count

to ten while the other person hides. Once hidden, the hider
flashes his or her light on and off so the seeker can see the
light to find him or her. Remind the child that fireflies use
their flashing lights to communicate with one another.

© Jenny Phillips
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Lucia stops and sniffs the crisp, cold air. The smell of pine trees is
everywhere, and she is so excited for Christmas! Skipping along next to
Mama, Lucia looks around at the snowy Christmas tree farm. This year she
gets to choose the biggest, most beautiful tree for her family’s living room,
and when they get home, her family will add decorations and lights to the
tree! She stands by the sign that says “Fraser’s Fir Farm” and smiles

while Mama takes a picture.



The California redwood trees, which
grow along the western coast of the

United States, can reach heights of
more than 91 meters (300 feet). That's
as tall as eight or ten houses stacked

on top of each other!

Too excited to go slowly, Lucia runs ahead to Papa, who is carrying his
big red saw and making footprints in the snow with his heavy winter boots.
They walk through rows and rows of dark-green trees that are wider at the
bottom and shaped like a triangle. Lucia notices that these trees still look
just as awake and alive as they did in the summer. The trees in her yard at
home have lost their leaves and look like they’re asleep.

“Papa, why are these trees still green?” Lucia asks, gently touching a tree.

< 3>



Papa smiles down at his curious girl. “The trees at home aren’t able to
handle cold weather. They pull all the food that was feeding their leaves into
their trunks one last time, stop making food, and close off the connection
to their leaves. The leaves die and fall off. Then the trees at home sleep

through the winter and grow new leaves in the spring.”

Conifer needles have a waxy
coating called cutin [KEW-tin), which
traps water in the needle, keeping
the tree alive and green through the

winter. The water is stored in the

needle during the winter and used

to make food during the spring and
summer.




Papa goes on, pointing to the tallest tree in the row. “These trees
are called conifer [KAH-nuh-fer] trees. Sometimes they’re also called

evergreen trees because their needles stay green all winter.”

He holds up something thin and green. “Most conifer trees have needle-
shaped leaves. These needles are thicker and sturdier than other leaves, so
they can survive cold weather. The needles store the sugar the tree makes
in the summer, and that’s why they won’t die and fall off when it starts to
get cold outside. In fact, some needles can stay on a tree for as long as ten

years!”



Here is an interesting fact: the
seeds of some conifer trees are edible.

Toasted pine nuts make a tasty pesto
sauce when blended with basil, garlic,
and olive oil

Lucia twirls in excitement, sticking her tongue out to taste the falling
snow. She trips over something brown in her path. She picks it up and
notices that it is round and a little prickly! It feels like wood and looks a bit
like it is covered in fish scales. Looking up and around, Lucia sees many

more of these hanging from the branches of the conifer trees.



“Lucia, have you found our Christmas tree?” Papa calls over to her.

Lucia shakes her head and holds the brown object up so Papa can see it.
“Not yet, Papa, but what is this?”

“These are called cones,” Papa explains. “They hold the seeds that will
make new conifer trees in the spring. Right now, the cones are closed up
tight, keeping the seeds safe from wind, animals, and the cold. In the spring

the scales open and release the seeds.”

Conifers have two types of cones. Female cones hold
the seeds of the tree, and male cones hold the polien.
In the spring both cones open their scales. The wind

blows and carries the pollen from the male cones to the
seeds in the female cones. The seeds are fertilized, which
means they can grow new trees. They blow away in the
wind, and if they get enough dirt, water, and sunlight,
they start to grow into new trees.




Papa takes Lucia’s hand, and they go
around a corner to a new row of trees.
Lucia gasps. She sees the perfect Christmas
tree! It is not too short, and it is not too
tall. It has so many branches with needles
and cones that she can hang her pretty
ornaments on! Papa measures the tree to
make sure it isn’t too tall for their house.

It is 2 meters (6.5 feet) tall—just right!

Conifer trees are useful to
humans. Their trunks provide
lumber called softwood (even

though conifer wood can actually

be very hard) for building, they
provide firewood, and the needles
and bark have been used to make
medicine.




The rings on a tree trunk can tell
you a lot about each growing season.

If a ring is thinner, the growing
season was hot and dry. If a ring is
thicker, the growing season was wet

and cool.

Papa begins to cut the tree down with his saw. When the tree starts to
lean a lot, Mama helps him by catching the tree and laying it down on the
ground. Lucia studies the area at the bottom of the trunk where it was cut.
“What are these circles, Papa?” she asks, pointing to the freshly cut tree
stump.

“These circles are called growth rings. The tree grows a new ring every
year,” Papa says. Together, Papa and Lucia count the rings. This tree is ten

years old!

<3 >



Mama and Papa drag their new Christmas tree back to their car. Lucia
climbs into her seat and bounces happily as Papa ties the tree tightly to
the roof. Lucia closes her eyes and imagines the shimmering evergreen
softly glowing with her family gathered around. This is going to be the best
Christmas ever!
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Deep in an emerald-green forest, there is a mushroom spore. Just
yesterday, this spore was flung out into the world from the gills of its parent
mushroom and carried along on the wind. It landed on a lovely, damp log.

There it sits, waiting to see what will happen next.

What is it?
FUNGUS
(one fungus/many fungil
A fungus is a member of a group of living things that look

like plants but don't make food for themselves the same way
plants do.
MUSHROOMS ARE A TYPE OF FUNGUS.




What is it?
SPORE
(one spore/many spores)

A spore is a tiny part of a mushroom or moss that blows away
on the wind or is carried away by water or animals. It grows into o
fungus or moss in another place.
MUSHROOMS AND MOSSES START AS SPORES.

On the other side of the forest, another kind of spore was released into
the air by its parent moss plant. This little moss spore rode on an air current
and was dropped onto the same log, right next to the mushroom spore!

There it sits, waiting to see what will happen next.
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Both spores have lots of growing
to do. The mushroom spore needs
to figure out a way to eat. It reaches
its little white strands down into the
log. Maybe there is some food there!
The white strands join with other
white strands and reach with their
tips through the dead wood and the
ground around it.

They begin to break down and
eat the wood, leaves, and plants
they find. After a while these white

strands have grown to 0.8 kilometers
(0.5 miles)!

The largest fungus and mushroom
system known to man is thousands
of years old. It is an underground
network of white strands called a
mycelium in Oregon, US. The fungus

covers 9.6 square kilometers (3.7
square miles) and produces a type of
mushroom called a honey mushroom.




Mosses are plants that are found
on every continent and in almost

every climate. Moss plants can survive
through the most extreme weather
events and changes.

The moss spore has also started
reaching out so it can grow and eat.
Thin threads help the moss stay
firmly on the log and help it grow,
too! These threads are not quite the
same things as roots, and they won’t
take in food for the moss, but they do
act like a boat anchor. The moss is
able to stay in place and grow—just

not as quickly as the mushroom.
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What’s next for the mushroom spore? The thin white strands start to
group together to form a system underground. Next, tiny baby mushrooms
called pinheads begin to grow above ground. Not all the pinheads will grow
into adult mushrooms. Our little spore is a strong one. It will continue to
grow and will become a full-sized button mushroom. The button mushroom
will soon make its own spores and start the fungus growing cycle all over

again.



The mushroom is actually the fruit of the fungus. Humans can eat

some kinds of mushrooms, but other kinds are poisonous.

Out of the moss spore grow thin, green threads, and then a bud forms.
This bud gets its food by absorbing water and nutrients through its leaves.
After a while, the bud grows into a leafy, green moss that covers the shady
forest floor like a carpet. Our spore has changed from a tiny thing into an
adult plant. It will make its own spores and start the moss growing cycle

all over again.



Mushrooms are so important
to the living things around them.
They eat dead leaves and other
plant material and turn the
material back into healthy soil for

other plants.



Mosses are also useful to humans
and the nature around them. Moss
can be used for treating injuries and
for farming. Mosses help by soaking
up extra rainwater and keeping the

soil stable.



Illustrated by Bojana Stojanovic






Howdy, folks! I'm Pokey Pete, the desert cowboy. I heard you're here to
learn about plants that can survive in the desert. Well, you have come to
the right place because those are my favorite kinds of plants. Here in the

Arizona desert, we've got lots of plants to talk about!

What’s a desert, you ask? It’s an area of land that is sometimes covered in
sand and is very, very dry. We only get about 25 centimeters (10 inches) of
rain in a whole year! The days can get extremely hot, and the nights can get

extremely cold. Plants that live out here are masters of survival!
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When you imagine a desert, I bet
you picture something like this bunny
ears cactus right here. But there are
lots of other kinds of desert plants
here, too, like wildflowers, trees,
shrubs, and grasses. All these desert
plants have been specially created to

find and keep enough water to survive.



Have you ever had a big problem to solve? I sure have lots of cowboy

problems. Desert plants have problems, too!

First, they have to be able to catch
the tiny amount of rainfall that

comes each year.

Second, desert plants need to
store the water they catch so they

can use it later in the dry season.

Third, desert plants need to
choose the best time to make seeds

and let them sprout into new plants.



Take a look at this daisy in the flowerpot. How does it look different from

that barrel cactus?

Flower

Leaf

Stem



These desert plants are designed to be so resourceful! Take a stroll with
me, and I'll show you all the ways they can catch every drop of rainwater
that falls in the desert.

When it rains, the roots of desert
plants need to catch the water quickly
before it heats up and evaporates
back into the air. This echeveria [eh-
kuh-ver-EE-uh] plant grows roots
that spread far and stay close to the
surface. When the rain comes, the

roots are ready and waiting!

This prickly pear cactus has
spines that catch drops of rainwater
or dew from fog. Then the water
runs along the spines to the stem of
the cactus and down the plant to the

roots.

This desert mesquite tree drills
deep underground to find water with a

long, thick root called a taproot.



Wowee, that was quite a rainstorm! Now that the desert plants have
caught some water, they need to store it. Soon it will be the dry season here,
and it might not rain again for months or even years!

Can you guess where this swollen succulent is storing its water? If you
guessed the part that looks like a big ol’ water balloon about to pop, you're
slap-bang correct! That puffy area on the golden pincushion cactus is

actually its stem, and that is where it stores water.



Desert plants other than
succulents can be clever, too. This
desert marigold lives only when there
has been enough rain and warmth.

It sprouts, grows into an adult plant,
spreads seeds, and dies, all within a
few months. The seeds from these
annual (once a year) flowers can wait
years for another rainy season to
come along. When it does, they will

spring into life once again.



Let’s mosey through this patch of
colorful flowers. I betcha didn’t think
there would be this much color in the
hot desert, did you? I'll tell you one
reason they are so noticeable—bees,
bats, and other pollinators! Desert
plants have to grow very bright
flowers so that the bees and other
insects notice them and gather their
pollen. Which flower is your favorite?
I love the bright pink flowers on the

spiny pincushion cactus!



All cacti are succulents, but not all succulents are cacti. Did I make you
plumb confused? I'll explain. Succulents are a big family of desert plants,
and cacti are one kind of succulent. Usually cactus plants are the ones with
spines. Here’s a piece of good advice, straight from ol’ Pokey Pete: never

squish a cactus. Ouch!

Cactus spines protect the cactus
from animals trying to steal water
(and people trying to sit on them), but
they also help with catching water
and providing shade for the plant and

its roots.



Desert plants provide food and
shelter for desert animals. This giant
saguaro [suh-WAA-row] cactus is
positively crawling with critters. It’s tall
enough that even I, Pokey Pete, could
make a nest inside it to live in. This
saguaro is about 150 years old, and

some are even older!



Here are more hardy desert plants
you can take a gander at as the sun
goes down in the desert. It’s been a
knee-slapping good time showing you
how these amazing desert plants can

live in the harshest weather.



It’s time for me to be heading on
home for dinner, lickety-split. Thank
you kindly for taking a few minutes
to learn about the plants in my desert

home. Come on back anytime!



Ilustrated by Shannon Vogus






Anthony quickly shut the door of the car and jumped up and down on the
sidewalk. “Let’s go, Dad! I can’t wait!” Anthony said as Dad walked towards

'”

him. “I'm excited to get a new pet



Anthony bounced on his toes as he pushed the door of the pet shop open
and went in. He had worked so hard to save money to buy a pet of his own.

Anthony looked around with wide eyes. He saw rows and rows of tanks
filled with sand, rocks, plants, and the animals Anthony was so excited

about—lizards!
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“Dad, did you know that lizards are reptiles? They’re related to snakes,
but they’re not the same thing.” Anthony kept talking, spouting all the
facts he knew. “Lizards can’t make their own body heat. It’s called being

’”

ectothermic. So we're going to have to get a heat lamp for my new pet



“Yes, we will, son,” Dad said. “Wow, look at how rough and scaly this
lizard’s skin is. I always thought their heads were bigger. They're pretty

small, and their legs are a lot longer than I expected.”
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Anthony walked along the rows of tanks, looking at every detail of
the lizards in each one. He stopped in front of a tank labeled “blue-
tongued skink” and read from the fact sheet.



“Skinks smell with their tongues, and their ears are just holes in their
heads. Wow, that’s really interesting!” The skink’s long, blue tongue flicked
out as Anthony moved on to the next tank.

Blue-Tongued Skink Fun Facts
3 They use their bright-blue tongues to warn

predators to stay away.
2 They can live up to 30 years.
3% They do not lay eggs.




Green Iguana Fun Facts
3% They live in trees and can survive falls from

very high.
3%  They are really good swimmers.
3 They can regrow their tails.

“Dad, look here!” Anthony waved his dad over to a big tank with a bright-
green lizard sitting on a rock. “This is an iguana. They’re not actually very
good pets. They can get so big, like 2 meters (6.5 feet) long, and they don’t
like to be held. Also, they have to live in super hot and wet tanks. I don’t

have iguanas on my list of pets that I want, but look how beautiful and

interesting he is.”



At the next tank, Anthony asked Steve, the pet shop owner, “Why does it
look like there are two lizards in this tank?”

“Well, this lizard must have just molted. A lizard’s skin is dry and scaly,
and it doesn’t grow when the lizard grows. So, lizards grow a new layer of
skin under the old layer. When they’re too big for the old layer, it comes off.
This is called molting. Are you interested in having the chameleon for a
pet?” Steve asked.

Chameleon Fun Facts
& They can change the color of their skin to blend into their

environment.
3% Their eyes can focus on different things at the same time.
X They do not have ear openings.

“No, thank you, sir. I have a different pet lizard in mind!” Anthony
answered as he bounced to the next tank.



“Oh, wow, Dad! You have to come see this one!” Anthony was standing
on his tiptoes to look down into a large tank. “This bearded dragon laid

eggs.”
“Neat!” Dad said. “Those eggs look like they would be soft to touch.”



“They are,” Anthony answered. “Lizard eggs are usually soft and leathery.
Did you know that the males do all kinds of dances and show their vivid
colors to get female lizards to like them?”

Dad nodded. “I think I read that somewhere. I also read that lizard babies

are born knowing how to take care of themselves.”



“So,” Dad said to Anthony as they got to the back of the pet shop, “have
you found your perfect lizard pet yet?”

“I think so. I did a lot of research on this little guy right here.” Anthony
pointed at the last tank in the row.

Inside was a lizard that had spots like a leopard! “It’s called a leopard
gecko, Dad. They normally live in the desert. They are gentle, they don’t
need a very big tank, and they eat crickets and mealworms. We can grow
those ourselves or find them outside. I have saved enough money for him.

May we buy him, Dad?” Anthony looked at his dad with big, pleading eyes.



“Absolutely. Let’s talk to Steve to make sure we get everything we need
for him. What are you going to name him?” Dad gave Anthony a high five as
they walked to the front of the store.

“I think I will call him Spots,” Anthony said, picking up a heat lamp from
a shelf. “T am so excited to bring Spots home!”

“Well, you sure are going to give him the best home. I know you’ll take
good care of Spots,” Dad said. Soon they were walking out of the pet shop

with the leopard gecko in a box, ready to go to its new home.



Illustrated by Bojana Stojanovic






Ding-dong! Jess’ doorbell rang. “I'm coming!” Jess called as she skidded
to a stop by the front door. She opened the door quickly and found her best

friend Ruby with her backpack on her shoulders and a bug-catching net in
her hand.



“This is the best project we’ve been given at science club so far,” Ruby

exclaimed. “Let’s go oding!”
Jess looked confused. “What’s ‘oding’?” she asked, grabbing her own

backpack before closing the door behind them.

v X

Dragonflies are not dragons or
flies, but they are insects. They live on

every continent except Antarctica.

“Oding is another word for
dragonfly watching. Kind of like
birdwatching, but with dragonflies;
Ruby explained.

)

“Oh, okay!” Jess started down
the path to the pond. “I like the

word oding. It sounds so funny!”



Ruby shrugged her
backpack farther onto her
shoulder. “Look! There’s the
pond!”

Both girls ran to a bench by
the water and set down their
supplies.

“Where does the book
say we will find the most
dragonflies?” Jess asked as
she pulled their library book
about dragonflies from Ruby’s
backpack. “And what do they
look like, exactly?”



2\

The largest dragonfly
in the world is the
giant petaltail, found

in Australia. Its
wingspan can be as
wide as |6 centimeters
(6.3 inches)!

“Dragontflies have long,
thin bodies, huge eyes,
and four flat, clear wings,”
Ruby explained. She
pulled the binoculars out
of the backpack. “I was
thinking we could try to
look for them from here
first, so we don’t scare
them. The book says they
are easiest to find at the
edge of still water.

“I'm really hoping
to find the Eastern
meadowhawk dragonfly.

I think they are the

most beautiful of

God’s creations,” Ruby
whispered as she focused
the binoculars on the edge

of the pond.



Dragonflies can see more color

than most other animals, including
humans!







“Let’s get closer to the pond,” Jess suggested. She closed the book and put
it on the bench. “Maybe we’ll be able to see a dragonfly eating!” Jess turned
to Ruby and tilted her head. “What do dragonflies eat, anyway?”

“They like to eat other insects like midges and mosquitoes. They're
actually very helpful to humans because they keep the pest population

down,” Ruby answered.



Jess pointed at a spot farther down the bank of the pond. “I just saw a
dragonfly hover, fly backward, and catch a mosquito in the air! I didn’t know
they could do that!”

Dragonflies would win the award for the fastest flying insect. They

can fly at speeds of up to 56 kilometers (35 miles) per hour, and the
globe skimmer dragonfly can travel across an entire ocean without
stopping!

“Yes, they can,” Ruby said. “Dragonflies are like acrobats in the air. They
can fly upside down, turn quickly, fly backward, hover, and dart really fast.
They even eat their food while flying!”
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Creeping to the edge of the pond, the girls sat quietly and waited to spot a
dragonfly.

“Jess! A dragonfly just landed on your head!” Ruby cried. She pulled her
magnifying glass out of her pocket to take a closer look.

“What does it look like?” Jess asked, trying to stay as still as possible. “It

won’t bite me, will it?”



“I think it’s a female green darner dragonfly. Her body is a bright-green
color, and her wings are clear. Dragonflies have really strong mouthparts,
but they don’t usually bite people. Even if they tried, they wouldn’t be able to
break the skin. Look! She’s headed to the water! What is she doing?” Ruby

inched closer to the water as she spoke.



As the girls watched, the darner dragonfly bent the end of her tail into the
water and moved it up and down.

Ruby pointed at the dragonfly. “I bet she’s laying her eggs! Dragonflies
start out as eggs in a pond or other water that doesn’t move much. After a
couple of weeks, they hatch as larvae and live in the water for a really long

time.”

Dragonfly larvae,
or nymphs, aren't
innocent little babies.
They are ferocious

aquatic predators,
feasting on tadpoles,
small fish, and other

dragonfly larvae.




“I read in the book that they molt, or shed their skin, many times before
they become adult dragonflies. Then they climb out of the water and wait
for the sun to dry and harden their wings so they can fly away. Sometimes
they are eaten by predators before they get the chance to harden their
wings,” Jess said, proud to tell Ruby some dragonfly facts. The girls watched

the green darner fly away.



“There it is! There it is!” Ruby
exclaimed as she got up from the
ground and pulled Jess up, too. “The
meadowhawk dragonfly! I know it’s
a meadowhawk because it’s red like a

fire truck!”

“It’s just beautiful!” Jess whispered,
watching the dragonfly hover for a minute,
its wings making a rowing motion in the

air. “I'm so glad we finally got to see one!”



Ruby picked up her camera to take a picture for their science club project.
“The creatures that God created really amaze me. Let’s go write our report
about dragonflies and come back to see if we can find a whole swarm of
them to study!”

Ruby and Jess packed up their bags and headed home, ready for a big

lunch and more dragonfly studies.
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