Written by Ruth-Ann Dyck
COPYRIGHT © 2021 HOMESCHOOL ON ENTERPRISES LTD.
No part of this file may be reproduced or transmitted outside of your immediate family in any form or by any
means, including (but not limited to) photocopying, recording, emailing, screenshots, or by any information
storage and retrieval system, without written consent from the publisher. gatherroundhomeschool.com.
As an Amazon Associate, I earn from qualifying purchases. The links in the booklist are Amazon associate links.
Scripture references used or referred to are ESV unless otherwise noted.
Layout and design by Katy Wallace. Illustrations purchased through Ramona MacDonald, Bonnie Hunt,
Savannah Fulmer, Christie Renfro, Adobe Stock, and Dreamstime are licensed for commercial use. Fonts
courtesy of dafont.com, Adobe Fonts, and Creative Market. All rights reserved.

DISCLAIMER: Although the author and publisher have made every effort to ensure that the information
in this book was correct at press time, the author and publisher do not assume and hereby disclaim any liability
to any party for any loss, damage, injury, death, or disruption caused by errors or omissions, whether such errors
or omissions result from negligence, accident, or any other cause. The author and publisher are providing this
book and its contents on an “as is” basis and make no representations or warranties of any kind with respect to
this book or its contents. The author and publisher disclaim all such representations and warranties, including,
for example, warranties of merchantability and healthcare for a particular purpose. In addition, the author and
publisher do not represent or warrant that the information accessible via this book is accurate, complete, or
current.

DOWNLOAD
OUR APP!
homeschool.disciplemedia.com

NOTE TO THE TEACHER
Welcome to Creepy Crawlies! If you are new to Gather ‘Round Homeschool, I wanted to take a few moments to
explain the philosophy, the backstory, and the how behind this curriculum and approach.

Who am I?
My name is Rebecca Spooner. I have no special accreditation, and I have no certificates
of qualification lining my walls. I am just a homeschool parent like you. I am a
second-generation homeschooler who is following my mother’s footsteps. I have
lived and breathed homeschooling for as long as I can remember. As soon as my
kids were (probably not quite) old enough, I had a schedule and a plan and a full
curriculum prepared for them. I jumped in with both feet, and I floundered and
sputtered and made countless mistakes. Homeschooling my kids was harder than I
had ever imagined: there were so many kids and so many curriculum options to choose
from. Slowly but surely, my vision of my kids gathered around me like a flock of little chicks
faded into the realm of naive and impossible. I began a blog and reviewed curriculum and
bounced from one thing to the next (sorry, kids). Eventually, my little blog grew and I began traveling, speaking,
and writing books, and I even wrote my first Bible curriculum: More Than Words. My dream was to continue with
the direction I was in—review curriculum, blog, and write. But all that changed in early 2019.
It started with a healthy dose of discontent. Why on earth was I settling? I was choosing curriculum that was suiting
my kids but killing me with all the projects and activities and one-on-one (as I bounced from child to child like a
Ping-Pong ball), or I was choosing curriculum that was suiting me and compromising a love of learning to keep my
sanity. No one was winning; this couldn’t be it. One random weekend, as I was praying and asking God, “What
now? What now for my business? What now for our homeschool?” I felt like the question was bounced back at
me: “What if you could teach all your kids together?” I believe that when Jesus said He came to bring life and life
abundantly, He was thinking about our homeschools and families too. He came to bring life and joy and wonder
and curiosity and love of learning—if we learn anything from scripture, it is that God is unpredictable and wild and
adventurous and exciting. He cares about our homes and He cares about our relationships with one another. With
that one question and with my pencil poised, the entire vision for Gather 'Round Homeschool was born.
One unit that ties in all your subjects for all your kids, Tailored, customized, easy, a launchpad for
adventure and learning, kindle for the fire, and above all else: all about Him and all for Him.
Within one month, we were taking preorders for something I was still working out in my head, and we now launch
a brand-new unit every single month.

We also have mini units, a team of writers and designers and illustrators and proofreaders, and an entire
community of over 10,000 families standing with us. This is not just a mom making this—this is an entire
community creating a curriculum that is working for a vast variety of homeschoolers with a huge scope of styles
and needs. And you have just taken the first step in seeing what taking the pressure off and letting
love of learning back into your homeschool can do!
			

What is the Gather ‘Round difference?

I have personally tried and used or looked at nearly every curriculum on the market, and I can tell you there is nothing
like this to even compare to. The closest model or style that comes close to explaining Gather ‘Round is a unit study.
We take one topic and we tie all subjects into that topic. We cover nine or more subjects in every unit. Even a single
page can cross over into two-to-three subjects: science, geography, history, social studies, spelling, writing, Bible, art,
grammar, and more! However, unlike any other unit study out there, instead of merely adapting for older or younger
students, we created six student notebooks to go with each teacher’s guide. These student notebooks span the
ages from preschool all the way up to high school and blend in targeted, leveled, and age-appropriate lessons and
projects that meet individual needs. We do not put ages on the notebooks to give you discretion to place your child
where you feel they fit best. The levels and their recommended age ranges are as follows:
• Pre-reader: 3–5 years old (any student not yet reading)
• Early Reader: 6–8 years old
• Early Elementary: 8–10 years old
• Upper Elementary: 10–12 years old
• Middle school: 12–15 years old
• High school: 16–18 years old
We bring in Charlotte Mason elements: a feast of education, narration, art, summation and memory work, and—
best of all—no busywork! We also heavily bring in unschooling principles with child-directed learning based on
themes or topics that interest them and tie in connections. But for moms with lots of kiddos, we also bring in a core
principle to make the one-room schoolhouse flow more smoothly and help your kids work more independently, and I
call this the Gather 'Round difference. Let’s see it in action with a typical day!

A day with Gather ‘Round Homeschool
Read from the Teacher’s Guide (10–20 minutes)
Call all your children, young and old, to gather around and listen to today’s lesson. The lessons are engaging and
full of bright pictures and activity breaks to help hold interest. If you’d like, you can have your students color their
picture or take notes in their notebooking page while they listen. The more rabbit trails and discussions you have, the
longer this time can take. But remember, you’re snuggled on the couch in your pj’s, sipping tea or coffee, so everyone
is relaxed and chill.
Have your students work in their student notebooks (30–60 minutes)
Once you have read from the Teacher’s Guide, each student will pull open his or her student notebook and work on
the lessons. Each notebook has about five pages per day.

These will include pages like
SEATWORK
Every week has a seatwork page that gives options
for scripture copywork, spelling lists, habit trackers,
and more! This page is removable, so it can be
pulled out of the student book and referenced all
week!

Notebooking
A great way to write written narrations about what
they learned, draw pictures, or take notes while they
listen. These sometimes include geography or art
projects, as well.

Science
Science pages might include some reading and questions, a
visual science experiment, or a research and discovery page to
learn more about an animal or process.

Social Studies
Social studies pages could be about trade and
economy, cultures, people groups, immigration,
music, missionaries, or anything else that can be
tied in to the lesson!

History
History lessons might include reading about a
historical figure or time period and discussing it
and how it impacts us today.

geography
Geography is built into the lessons wherever we can. From
identifying and coloring in the younger levels to labeling and
researching in the upper ones, geography is constantly being
reviewed in all our units.

grammar
Grammar in a unit often focuses on one key concept
and bring in multiple rules (for example, comma rules or
capitalization rules). This mastery approach is repeated in
other units and built on through the progression of levels.

Writing Project
From writing postcards to learning how to write an essay or story
to making a travel journal or comic book, we bring in monthly
projects that will help grow your budding writers, no matter their
levels, without overwhelming them! Creepy Crawlies focuses on
writing a news report. We cover fiction, nonfiction, and persuasive
stories, and encourage students to learn more about how news is
reported. Students will present their news story at the end of the
unit.
Bible
Bible pages are throughout our units. There might be a missionary
story or Bible story that connects to our lesson that day, and there are
even some personal reflection questions throughout the unit for older
students.

Art
Coloring, painting, shading, sketching, doodling, and more!
We try to give the framework and leave space for you to take
these art lessons as far as you want, depending on your child’s
interests.

So how long does it take?

How long this takes depends on you and your kids. If time is short, you can easily finish all your subjects in 1 1/2–2
hours. Just add math and you’re finished! If you have the time, you can use this as a jumping point to go deeper, to
research, to go on field trips and adventures, and to find videos and have rich discussions, and do this all day! There
are accompanying resources to help facilitate this: cookbooks, cursive writing notebooks, and additional resources
yet to come! There is also a Facebook group where we post resources for each unit into a file. You can find this at
http://facebook.com/groups/gatherroundhomeschool and ask your questions and get help from other users of the
curriculum.

supplies

Supplies include an atlas or globe, a pencil, colored pencils, watercolors or paint (optional), a Bible, resources for
research (books, internet, etc.), and blank pieces of paper for older students (or a computer for paragraphs, articles,
and essays). Middle and high schoolers will need a separate journal for their prayer journal or written summaries, as
well.

and that’s it!

Is this enough?

Obviously, I believe in this or I wouldn’t be creating it and selling it. But ultimately, you have to decide that for yourself
based on your goals and expectations. It takes trust. Trust that love of learning will accomplish more than
force-feeding information. Trust that the connections in these units will mean more to your kids than individual
subjects carefully separated into the little cubicles of their minds. Rest in the fact that the less pressure you have and
the more time you have, the more you can jump into whatever strikes your fancy and do those things you’ve always
wanted to but never had time for. This is your moment. Lay down the comparison for one month, and let’s just bring
it back to the family couch. Gather 'Round, kids—this month is going to change everything.
May God bless your homeschooling this month. May the Creator of creativity inspire you and give you fresh vision
and motivation and excitement in your home. May this month bring you closer together as a
family and spark deep conversations that stick. And may God use what is truly His to draw you
and your kids even closer to Him.
Love,

FACEBOOK PAGE: www.facebook.com/gatherroundhomeschool
FACEBOOK GROUP: www.facebook.com/groups/gatherroundhomeschool
INSTAGRAM: www.instagram.com/gatherroundhomeschool
DOWNLOAD OUR APP: https://homeschool.disciplemedia.com
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LESSON 1

intro to bugs

LESSON 2

bugs the vegetable garden

LESSON 3

bugs in the flower garden

LESSON 4

bugs in the trees

LESSON 5

bugs in the orchard

LESSON 6

bugs in the boreal forest

LESSON 7

bugs in the field

LESSON 8

bugs under rocks

LESSON 9

bugs in the house part 1

LESSON 10

bugs in the house part 2

planner
LESSON 11

bugs + bodies

LESSON 12

bugs in the dark

LESSON 13

bugs on the pond

LESSON 14

bugs in damp places

LESSON 15

bugs in the tropical rainforest

LESSON 16

bugs in the rot

LESSON 17

bugs in the desert

LESSON 18

bugs underground

LESSON 19

bugs in the pantry

LESSON 20

bugs, bugs everywhere!

.........................................
.........................................
.........................................

.........................................

.........................................

.........................................

.........................................

.........................................

.........................................

.........................................

.........................................

.........................................

.........................................

.........................................

.........................................

.........................................

.........................................

.........................................

.........................................

.........................................

dofonr’gtet

Notes

Adventures

shopping

Scope + Sequence
teacher’s
guide
bible
•
•
•
•
•
•
•
•

Don’t worry about tomorrow
God will provide for you
Spiritual disciplines
Plague of locusts in Exodus
God’s design for Earth’s clean-up
crew
Proverbs 6:6–8
Created in God’s image
Created for relationship

Social Studies
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Honey bee colony organization
Butterfly migrations
Consequences of invasive species
Making choices that help your home
Pheromones used for communication
Mason job description
Importance of cleaning your house
South Central United States
(Geography)
Importance of orchid bee to Brazil nut
production
Dangers of carpenter ants
Colonies
Old Colony Mennonites
Hutterites
Social structures
Mealworms as a possible solution to
protein shortage in urban centers
Christmas in the Southern
Hemisphere

History
•
•
•
•
•
•
•
•
•

Home gardens in history
History of silk
Invention of the fly swatter
Tapeworm diet
Black Death
Diving bell
Historical use of leeches in
medicine
Use of maggots on wounds in war
time
Scorpion fossils

Science
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Taxonomy
Insects
Exoskeletons
Thorax
Life cycles of insects
True bugs
Metamorphosis
Molting
Antarctic midge
Proboscis
Arachnids
Pedipalps
Chelicerae
Arachnid life cycles
Mite and tick life cycle differences
Worms
Bugs that are not worms:
centipedes, millipedes, slugs,
caterpillars, other larva

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Worm reproduction
Insects are integral to life
Potato beetles
False potato beetles
Pests in the garden
Praying mantis
Predator bugs
Bumblebee life cycle
Pollination
Caterpillar: the life cycle of moths and
butterflies
Cabbage moths
Stink bugs
Butterfly scales
Bee pollen baskets and honey
stomachs
Queen bee life cycle
Garden spider
Orb weavers
Daddy longlegs
Simple eyes
Compound eyes
Treehoppers
Invasive species
Emerald ash borer
Walking sticks
Camouflage
Katydids
Katydid songs
Silkworm
Silkworm moth
Sericulture
Genetically modified silkworms
Orchard, grove, vineyard

Science, cont.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Wasps
Parasitic bugs
Mason bees
Pollination
Leafhoppers
Boreal forest
Ladybugs
Ladybug defenses, names, hibernation
Aphids
Aphid life cycle
Ticks
Tick life cycle
Tick disease transmission
Lyme disease
Mountain pine beetle
Diurnal
Dung beetles
Jumping spiders
Grasshoppers
Locusts
Lacewings
Crickets
Cricket songs
Ocelli
Centipedes
Millipedes
Diapause
Defense mechanisms of centipedes
and millipedes
Wolf spiders
Houseflies
Brown recluse spider
Carpet beetles
Bed bugs
Black widows
Pseudoscorpions
Cockroaches
Pedipalps
Cobwebs
Vestigial wings
Fleas
Rabbit flea
Bubonic plague
Mites

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Scabies
Mange
Parasitic worms
Tapeworms
Pinworms
Lice
Head lice
Bioluminescence
Luciferase
Luciferin
Efficiency in light production
Catalyst
Moths
Transverse orientation
Glowworm
Railroad worm
Fireflies
Nocturnal bugs
Freshwater habitats
Giant water bugs
Spiracles
Trachea
Water striders
Water spider
Diving bell
Leeches
Modern medicinal use of leeches
Gastropods
Slugs
Snails
Earwigs
Mosquitos
Malaria
Viruses mosquitoes spread
Dragonflies
Rainforest biome as diversity hotspot
Assassin bugs
Bullet ants
Jewel caterpillar
Blue morpho butterfly
Orchid bees
Emerald cockroach (jewel) wasp
Earthworms
Maggots
Carpenter ants
Carrion beetles

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Desert ecosystems
Scorpions
Medical trials with scorpion venom
Chelicerae
Book lungs
Scorpion reproduction and unique
features
Golden orb weavers
Tarantulas
Largest spider in the world
Termites
Importance of soil
Trapdoor spiders
Grubs: life cycle of beetle
Ants
Weevils
Granaries
Fruit flies
Gnats
Mealworms
Indianmeal moths
Arthropods
Fishing spider
Glasswing butterfly
Hummingbird moth
Regal moth
Hickory horned devil caterpillar
Hercules beetle
Titan beetle
Christmas beetle
Scorpion fly

Scope + Sequence
early
reader
Bible concepts
•
•
•
•
•
•
•
•
•
•

They will know we are Christians by
our love
Fruit of the Spirit
Pruning
The 10 plagues of Egypt
Taking care of God’s temple
A hope for the future
Light in the darkness
A house divided
Spiritual composting
Slavery

bible passages
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

John 13:35
Galatians 5:22–23
John 15:5
John 15:2
Ecclesiastes 3:2
John 14:3
Psalm 139:12
John 6:12
Genesis 2:15
Revelation 21:5
Genesis 2:7
Deuteronomy 28:12
Mark 12:31
Galatians 3:28
Matthew 7:12
Romans 12:2

social studies
•
•
•
•
•
•

Entomologist
Idioms
Mosquito control
Brazil nut importance, production,
harvest
Biological vs. social colonies
Family roles

language arts
•
•
•
•
•
•
•
•
•
•
•
•
•

Types of news reports
Writer’s voice
Subject, verb agreement
Editing
Planning a report
Tense agreement
Outline
Writing a report
Fragments
Oral presentation tips
Sentence organization
Run-on sentences
Give an oral presentation

spelling focus
•
•
•
•

-eigh words
au words
oo words
-ough words

vocabulary
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Bug
Diverse
Garden
Pests
Migrate
Chrysalis
Appearance
Thorax
Solitary
Orchard
Ladybird beetle
Larva
Dung
Locusts
Prey
Ocelli
Invade
Coexist
Roach
Feces
Gnats

vocabulary, cont.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Pantry
Nits
Louse
Dull
Nocturnal
Freshwater
Designed
Thrive
Gastropods
Assistance
Parasite
Compost
Maggot
Desert
Harsh
Colony
Tunnel
Rot
Dense

Science
•
•
•
•
•
•
•
•

Insect anatomy
Arachnid anatomy
Classification groups
Arthropods
Potato beetle anatomy
Caterpillar predators and diet
Ecosystem of a vegetable garden
Bug hunt

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Butterfly life cycle
Honey bee roles
Walking stick predators and diet
Making music
Leafhopper anatomy
Wasp and bee similarities and
differences
Wasp helpful and harmful
Mason bee helpful
Leafhopper harmful
Wasp vs. bee stings
Anaphylactic allergic reaction
Ladybug defense mechanisms
Mountain pine beetle predators
and diet
Hibernation
Grasshopper predators and diet
Comparing orb weaver and
jumping spiders
Venn diagram
Comparing centipede and
millipede
Germs and hygiene
Infestations
Yogurt fermentation
Parts of a microscope
Microscopic images
Effect of temperature on
bioluminescence
Surface tension
Anemia
Transfusions
Yellow fever
Insect defenses

•
•
•
•
•

art
•
•
•
•
•
•
•
•

Composting
How to survive in the desert
Animal adaptations in the desert
Create your own trapdoor spider
habitat
Disappearing insects

Draw or paint a bug
Draw a spider on a circular web
Draw a dung beetle
Mosaic
Constructive criticism
Draw or paint a moth
Draw or paint a dragonfly
Create your own desert creepy crawly

Geography
•
•
•
•
•
•
•
•
•

Bug distribution
China
Butterfly migrations
Fruit-producing regions
Boreal forest locations
Black widow spider distribution
Location of the Black Plague
Mapping deserts of the world
Mapping trapdoor spiders

History
•
•
•
•
•
•
•

The Silk Road
Edible bark
Make your own fly swatter
Boll weevil war
Diving bell to submersibles
Medicinal maggots
Slavery

Home Economics
•
•
•

Make chocolate or yogurt bark
Make your own yogurt
The art of organization

Scope + Sequence
early
elementary
Bible concepts
•
•
•
•
•
•
•
•
•
•

They will know we are Christians by
our love
Fruit of the Spirit
Pruning
The 10 plagues of Egypt
Taking care of God’s temple
A hope for the future
Light in the darkness
A house divided
Spiritual composting
Slavery

bible passages
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

John 13:35
Galatians 5:22–23
John 15:5
John 15:2
1 Corinthians 6:19
Ecclesiastes 3:2
John 14:3
Psalm 139:12
Joshua 24:15
John 6:12
Genesis 2:15
Revelation 21:5
Genesis 2:7
Deuteronomy 28:12
Mark 12:31
Galatians 3:28
Matthew 7:12
Romans 12:2
John 12:26b

social studies
•
•
•
•
•
•

Entomologist
Idioms
Mosquito control
Brazil nut importance, production,
harvest
Biological vs. social colonies
Family roles

language arts
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Types of news reports
Writer’s voice
Subject, verb agreement
Editing
Planning a report
Research
Tense agreement
Outline
Writing a report
Fragments
Oral presentation tips
Sentence organization
Run-on sentences
Give an oral presentation

spelling focus
•
•
•
•

Days of the week
Months of the year
Holidays and seasons
Compound words

vocabulary
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Diverse
Pierce
Pests
Bumblebee
Chyrsalis
Orb
Appearance
Thorax
Orchard
Grove
Larva
Interact
Locusts
Decompose
Ocelli
Centipede
Coexist
Harmless
Feces
Infestation
Pantry
Rapidly

vocabulary, cont.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Louse
Black Death
Noctural
Maggots
Designed
Diving bell
Gastropods
Malaria
Parasite
Tropical
Compost
Carrion
Harsh
Arachnids
Tunnel
Emerges
Dense
Herbivore

Science
•
•
•
•
•
•
•
•

Insect anatomy
Arachnid anatomy
Classification groups
Arthropods
Potato beetle anatomy
Caterpillar predators and diet
Ecosystem of a vegetable garden
Bug hunt

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Butterfly life cycle
Honey bee roles
Walking stick predators and diet
Making music
Leafhopper anatomy
Wasp and bee similarities and
differences
Wasp helpful and harmful
Mason bee helpful
Leafhopper harmful
Wasp vs. bee stings
Anaphylactic allergic reaction
Ladybug defense mechanisms
Mountain pine beetle predators
and diet
Hibernation
Grasshopper predators and diet
Comparing orb weaver and
jumping spiders
Venn diagram
Comparing centipede and
millipede
Germs and hygiene
Infestations
Yogurt fermentation
Parts of a microscope
Microscopic images
Effect of temperature on
bioluminescence
Surface tension
Anemia
Transfusions
Yellow fever

•
•
•
•
•
•

art
•
•
•
•
•
•
•
•

Insect defenses
Composting
How to survive in the desert
Animal adaptations in the desert
Create your own trapdoor spider
habitat
Disappearing insects

Draw or paint a bug
Draw a spider on a circular web
Draw a dung beetle
Mosaic
Constructive criticism
Draw or paint a moth
Draw or paint a dragonfly
Create your own desert creepy crawly

Geography
•
•
•
•
•
•
•
•
•

Bug distribution
China
Butterfly migrations
Fruit-producing regions
Boreal forest locations
Black widow spider distribution
Location of the Black Plague
Mapping deserts of the world
Mapping trapdoor spiders

History
•
•
•
•
•
•
•

The Silk Road
Edible bark
Make your own fly swatter
Boll weevil war
Diving bell to submersibles
Medicinal maggots
Slavery

Home Economics
•
•
•

Make chocolate or yogurt bark
Make your own yogurt
The art of organization

Scope + Sequence
upper
elementary
Bible concepts
•
•
•
•
•
•
•
•
•
•

They will know we are Christians by
our love
Fruit of the Spirit
Pruning
The 10 plagues of Egypt
Taking care of God’s temple
A hope for the future
Light in the darkness
A house divided
Spiritual composting
Slavery

bible passages
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

John 13:35
Galatians 5:22–23
Ephesians 2:8-9
John 15:5
John 15:2
Exodus 10:2
1 Corinthians 6:19
Ecclesiastes 3:2
John 14:3
1 Corinthians 2:9
Psalm 139:12
Matthew 6:24
Revelation 3:16
Joshua 24:15
John 6:12
Genesis 2:15
Revelation 21:5
Genesis 2:7
Deuteronomy 28:12

•
•
•
•
•

Mark 12:31
Galatians 3:28
Matthew 7:12
Romans 12:2
John 12:26

social studies
•
•
•
•
•
•

Entomologist
Idioms
Mosquito control
Brazil nut importance, production,
harvest
Biological vs. social colonies
Family roles

language arts
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Types of news reports
Writer’s voice
Subject, verb agreement
Editing
Planning a report
Research
Tense agreement
Outline
Writing a report
Fragments
Oral presentation tips
Simple sentence
Compound sentence
Run-on sentences
Give an oral presentation

spelling focus
•
•
•
•
•

-ise and -ize words
silent b and silent k
silent w and silent g
silent t and silent c
silent h and silent u

vocabulary
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Pierce
Microscopic
Bumblebee
Caterpillar
Orb
Compound eyes
Camouflage
Appearance
Grove
Intricate
Interact
Outbreak
Decompose
Aphidlions
Centipede
Aerate

vocabulary, cont.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Harmless
Keratin
Infestation
Vestigial
Rapidly
Granary
Black Death
Mangy
Maggots
Luminescent
Diving bell
Spiracles
Malaria
Mollusks
Tropical
Devious
Carrion
Decaying
Arachnids
Paralyzation
Emerges
Alates
Herbivore
Carnivore

Science
•
•
•
•
•

Insect anatomy, life cycle,
appearance
Arachnid anatomy, life cycle,
appearance
Classification groups
Arthropods
Potato beetle anatomy

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Caterpillar predators and diet
Ecosystem of a vegetable garden
Bug hunt
Butterfly life cycle
Honey bee roles
Daddy longlegs predators and diet
Walking stick predators and diet
Making music
Leafhopper anatomy
Wasp and bee similarities and
differences
Wasp helpful and harmful
Mason bee helpful
Leafhopper harmful
Wasp vs. bee stings
Anaphylactic allergic reaction
Ladybug defense mechanisms
Mountain pine beetle predators
and diet
Hibernation
Difference between grasshoppers
and locusts
Helpful and harmful field bugs
Comparing orb weaver and
jumping spiders
Venn diagram
Comparing centipede and
millipede
Germs and hygiene
Infestations
Yogurt fermentation
Parts of a microscope
Microscopic images
Effect of temperature on
bioluminescence
Surface tension
Anemia

•
•
•
•
•
•
•
•

art
•
•
•
•
•
•
•
•

Transfusions
Yellow fever
Insect defenses
Composting
How to survive in the desert
Animal adaptations in the desert
Create your own trapdoor spider
habitat
Disappearing insects

Draw or paint a bug
Draw a spider on a circular web
Draw a dung beetle
Mosaic
Constructive criticism
Draw or paint a moth
Draw or paint a dragonfly
Create your own desert creepy crawly

Geography
•
•
•
•
•
•
•
•
•

Bug distribution
China
Butterfly migrations
Fruit-producing regions
Boreal forest locations
Black widow spider distribution
Location of the Black Plague
Mapping deserts of the world
Mapping trapdoor spiders

History
•
•
•
•
•
•
•

The Silk Road
Edible bark
Make your own fly swatter
Boll weevil war
Diving bell to submersibles
Medicinal maggots
Slavery

Home Economics
•
•
•

Make chocolate or yogurt bark
Make your own yogurt
The art of organization

Scope + Sequence
middle
school
Bible concepts
•
•
•
•
•
•
•
•
•
•

They will know we are Christians by
our love
Fruit of the Spirit
Pruning
The 10 plagues of Egypt
Taking care of God’s temple
A hope for the future
Light in the darkness
A house divided
Spiritual composting
Slavery

bible passages
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

John 13:35
Galatians 5:22–23
Ephesians 2:8-9
John 15:5
John 15:1-11
Exodus 7-12
Exodus 10:2
1 Corinthians 6:19-20
Romans 12:2
Ecclesiastes 3:1-2
John 14:3
1 Corinthians 2:9
Psalm 139:12
1 John 4:18
1 John 4:8
Matthew 6:24
Revelation 3:16
Joshua 24:15
John 6:12

•
•
•
•
•
•
•

Genesis 2:15
Revelation 21:5
Mark 12:31
Galatians 3:28
Matthew 7:12
Romans 12:2
John 12:26

social studies
•
•
•
•
•
•

Entomologist
Idioms
Mosquito control
Brazil nut importance, production,
harvest
Biological vs. social colonies
Family roles

language arts
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Types of news reports
Writer’s voice
Synonyms and antonyms
Subject, verb agreement
Editing
Planning a report
Research
Tense agreement
Outline
Writing a report
Fragments
Oral presentation tips
Simple sentence
Compound sentence
Run-on sentences

•
•

Complex sentence
Give an oral presentation

spelling focus
•

frequently misspelled words

vocabulary
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Microscopic
Taxonomy
Caterpillar
Obnoxious
Compound eyes
Simple eyes
Camouflage
Invasive species
Intricate
Parasitic
Outbreak
Vectors
Aphidlions
Diurnal
Aerate
Millipede
Nuisance

vocabulary, cont.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Incessant
Vestigial
Oothecae
Granary
Attractive
Black Death
Contaminated
Luminescent
Catalyst
Spiracles
Trachea
Mollusks
Irritating
Devious
Pheromones
Decaying
Integral
Paralyzation
Rival
Alates
Pupate
Carnivore
Insectivore

Science
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Insect anatomy, life cycle,
appearance
Arachnid anatomy, life cycle,
appearance
Classification groups
Arthropods
Potato beetle anatomy
Caterpillar predators and diet
Helpful or harmful bugs in the
garden
Ecosystem of a vegetable garden
Bug hunt
Butterfly life cycle
Honey bee roles
Daddy longlegs predators and diet
Garden ecosystem without a spider
Walking stick predators and diet
Silkworm life cycle
Southern pine beetle
Leafhopper anatomy
Wasp and bee similarities and
differences

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

art
•
•
•
•
•
•
•

Flower garden helpers or hindrance
Mason bee life cycle
Wasp vs. bee stings
Anaphylactic allergic reaction
Ladybug survival strategies
Aphid life cycle
Hibernation
Jumping spider mating ritual
Difference between grasshoppers
and locusts
Field ecosystem changes with
helpful and harmful bugs
Helpful and harmful field bugs
Comparing orb weaver and
jumping spiders
Venn diagram
Comparing centipede and
millipede
Germs and hygiene
Infestations
Yogurt fermentation
Parts of a microscope
Microscopic images
Surface tension
Anemia
Transfusions
Yellow fever
Insect defenses
Composting
How to survive in the desert
Animal adaptations in the desert
Create your own trapdoor spider
habitat
Disappearing insects

•
•

Draw or paint a dragonfly
Create your own desert creepy crawly

Geography
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Bug distribution
Silk Road
China
Kazakhstan
Kyrgyzstan
Uzbekistan
Tajikistan
Afghanistan
Turkmenistan
Iran
Iraq
Syria
Lebanon
Butterfly migrations
Fruit-producing regions
Boreal forest locations
Black widow spider distribution
Location of the Black Plague
Mapping deserts of the world
Mapping trapdoor spiders

History
•
•
•
•
•
•
•

The Silk Road
Edible bark
Fly swatter vs. electric zapper
Boll weevil war
Diving bell to submersibles
Medicinal maggots
Slavery

Home Economics
Draw or paint a bug
Draw a spider on a circular web
Draw a dung beetle
Mosaic
Antoni Guadi
Constructive criticism
Draw or paint a moth

•
•
•

Make chocolate or yogurt bark
Make your own yogurt
The art of organization

Scope + Sequence
high
school
Bible concepts
•
•
•
•
•
•
•
•
•
•

They will know we are Christians by
our love
Fruit of the Spirit
Pruning
The 10 plagues of Egypt
Taking care of God’s temple
A hope for the future
Light in the darkness
A house divided
Spiritual composting
Slavery

bible passages
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

John 13:35
Galatians 5:22–23
Ephesians 2:8-9
John 15:5
John 15:1-11
Exodus 7-12
1 Corinthians 6:19-20
Ephesians 5:29-30
Romans 12:2
Ecclesiastes 3:1-8
John 14:1-7
1 Corinthians 2:9
Psalm 139:7-12
1 John 4:7-18
Matthew 6:24
Revelation 3:15-16
Joshua 24:14-15
John 6:12
Genesis 2:15

•
•
•
•
•
•
•
•

Revelation 21:5
Deuteronomy 28:12
Mark 12:31
Galatians 3:28
Matthew 7:12
Romans 12:2
John 12:26
Galatians 5:13

social studies
•
•
•
•
•
•

Entomologist
Idioms
Mosquito control
Brazil nut importance, production,
harvest
Biological vs. social colonies visual
presentation
Family roles

language arts
•
•
•
•
•
•
•
•
•
•
•
•
•

Types of news reports
Writer’s voice
Synonyms and antonyms
Subject, verb agreement
Editing
Planning a report
Research
Tense agreement
Outline
Writing a report
Fragments
Oral presentation tips
Simple sentence

•
•
•
•

Compound sentence
Run-on sentences
Complex sentence
Give an oral presentation

spelling focus
•

frequently misspelled words

vocabulary
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Taxonomy
Metamorphosis
Obnoxious
Beneficial
Simple eyes
Conundrum
Invasive species
Sericulture
Parasitic
Pheromone
Vectors
Survival strategies
Diurnal
Gregarious
Millipede
Diapause
Incessant

vocabulary, cont.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Reproduction
Oothecae
Pedipalps
Attractive
Ferment
Contaminated
Nuisance
Catalyst
Bioluminescense
Trachea
MLT
Irritating
Inhabit
Formidable
Biome
Integral
Decomposition
Rival
Clinical trial
Pupate
Complex
Insectivore
Flourish

Science
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Insect anatomy, life cycle,
appearance
Arachnid anatomy, life cycle,
appearance
Classification groups
Arthropods
Potato beetle anatomy
Caterpillar predators and diet
Helpful or harmful bugs in the
garden
Ecosystem of a vegetable garden
Bug hunt
Butterfly life cycle
Honey bee roles
Daddy longlegs predators and diet
Garden ecosystem without a spider
Walking stick predators and diet
Silkworm life cycle
Southern pine beetle
Leafhopper anatomy
Wasp and bee similarities and
differences

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

art
•
•
•

Flower garden helpers or hindrance
Mason bee life cycle
Wasp vs. bee stings
Anaphylactic allergic reaction
Ladybug survival strategies
Aphid life cycle
Tick life cycle
Hibernation
Jumping spider mating ritual
Difference between grasshoppers
and locusts
Pros and cons of pesticides
Field ecosystem changes with
helpful and harmful bugs
Helpful and harmful field bugs
Comparing orb weaver and
jumping spiders
Venn diagram
Comparing centipede and
millipede
Germs and hygiene
Infestations
Pest control
Yogurt fermentation
Sourdough fermentation
Parts of a microscope
Magnification powers of objective
lenses
Microscopic images
Surface tension
Anemia
Transfusions
Donating blood
Yellow fever
Insect defenses
Composting
How to survive in the desert
Animal adaptations in the desert
Hinges as simple machines
Build your own hinge
Disappearing insects

Draw or paint a bug
Draw a spider on a circular web
Draw a dung beetle

•
•
•
•
•
•

Mosaic
Antoni Guadi
Constructive criticism
Draw or paint a moth
Draw or paint a dragonfly
Watercolor scorpion

Geography
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Bug distribution
Silk Road
China
Kazakhstan
Kyrgyzstan
Uzbekistan
Tajikistan
Afghanistan
Turkmenistan
Iran
Iraq
Syria
Lebanon
Butterfly migrations
Fruit-producing regions
Boreal forest locations
Black widow spider distribution
Location of the Black Plague
Mapping deserts of the world
Mapping trapdoor spiders

History
•
•
•
•
•
•
•
•

The Silk Road
Edible bark
Fly swatter vs. electric zapper
1912 Swat the Fly campaign
Boll weevil war
Diving bell to submersibles
Medicinal maggots
Slavery

Home Economics
•
•
•

Make chocolate or yogurt bark
Make your own yogurt
The art of organization

supply
LIST

Lesson 4
Choose one of the following methods
Method #1:
• 8–10 straws or pencils
• Tape
Method #2
• Small piece of cardboard
• Pencil, stick, or a second small piece of cardboard
Method #3
• Crafting beads
• String
• Pencil or stick
Lesson 6
Chocolate Bark (optional
)
• Parchment paper
• 1 package of chocolate chips
• 1 package of white chocolate chips
• Dark chocolate, peppermint candies, pretzels,
chocolate candies, nuts, sea salt, toffee, sprinkles,
etc. (optional)
Yogurt Bark (optional
)
• 2 cups yogurt
• ¼ cup honey
• ½ tsp. vanilla
• Strawberries
• Blueberries
• Granola
• Nuts, kiwi, coconut, peanut butter, banana,
pretzels, raisins, raspberries, etc. (optional)

Lesson 9
Germ experiment (optional
)
• A bowl
• Water
• Pepper
• Dish soap
• Construction paper
• Paint
• Glue
• 1 quart milk of your choice
• ¼ cup yogurt starter (with live cultures)
•
•
•
•

1 quart glass jar with lid
Large sauce pot
Cooking thermometer
Toppings or mix-ins—honey, fruit, granola,
chocolate chips, nuts, peanut butter, etc. (optional)

Lesson 13
• Glow sticks (at least 2)
• Warm or hot water
• Ice cold water
• Thermometer (optional)
Lesson 19
• Toilet paper tube
• Stick, straw, or pencil
• Construction paper
• Spider illustration from the cutouts
• Legos® (optional)
• Shoebox (optional)

optional ACTIVITIES
+ SUPPLIES NEEDED

Lesson 1
Collect bugs!
• SUPPLIES: Jar for collecting bugs

Lesson 7
Go on a grasshopper hunt and try to find grasshoppers
in different stages.
• SUPPLIES: Jar or container for catching grasshoppers

Lesson 2
Lesson 8
Order a praying mantis egg case and watch it hatch!
Be sure to research what supplies are needed and have Look for insects under rocks and fallen logs outside
and sketch what you find!
the right food on hand for the baby mantises.
• SUPPLIES: Pencil, sketchbook, journal, or paper and
• SUPPLIES: Praying mantis egg case kit (order online)
clipboard
Lesson 3
Lesson 9
Purchase a butterfly raising kit, or find a caterpillar or
Clean your house! Vacuum floors and move furniture
chrysalis outdoors, and watch the transformation!
and look for creepy crawlies that may be hiding in your
• SUPPLIES: Butterfly raising kit (order online)
home.
• SUPPLIES: Supplies for cleaning: such as a vacuum,
Lesson 4
Go on a nature walk! Observe the bark, branches, and broom and dustpan, etc.
leaves and keep your eyes out for the insects. Bring
Lesson 10
along a pencil and journal, sketchbook, or clipboard
Go on a spider hunt! You can look indoors or outdoors
and paper to sketch what you find.
• SUPPLIES: Sketchbook, journal (or paper and clipboard), and bring a jar to catch it if you’d like. See if you can
identify it, draw it, and label it!
pencil for sketching
• SUPPLIES: Jar for bug hunt, sketchbook, journal (or paper
Lesson 5
and clipboard), and pencil
Make a mason bee house! You can order mason bees
online or wait to see if they find your bee house on their Lesson 11
own.
Make a fruit fly trap.
• SUPPLIES: Supplies for making a mason bee house (This
• SUPPLIES: Jar, apple cider vinegar, paper
will vary depending on what type of house you make.)
Lesson 12
Optional: order mason bees online
Research natural ways to treat head lice. You could
Lesson 6
Raise ladybugs! Make sure to place them where there also write a short story or comic about a flea living on
an itchy dog!
are aphids for them to eat.
• SUPPLIES: Paper + pencil
• SUPPLIES: Purchase ladybugs (online or from a nursery)

optional ACTIVITIES + SUPPLIES NEEDED CONTINUED
Lesson 13
Go outside after dark and try to catch a firefly or
turn on a light outside and watch for bugs to come
swarming to it. Which types of bugs did you see?
• SUPPLIES: Jar, butterfly net

Lesson 17
Go digging for earthworms in your garden or other
loose soil! See if you can find one that is ready to
reproduce.
• SUPPLIES: Shovel or other digging tools

Lesson 14
Head to a pond (or even a puddle) to see if you can
collect some specimens of any of the creatures you
learned about today or other creatures. Try to identify
them.
• SUPPLIES: Jar, butterfly net

Lesson 18
Visit a pet store or zoo and observe a tarantula.
Sketch it and/or ask someone who works there about
how to care for tarantulas.
• SUPPLIES: Pencil, sketchbook, journal, or paper and
clipboard

Lesson 15
Go on a slug hunt and have students record their
findings in a chart.
• SUPPLIES: Paper + pencil

Lesson 19
Find an ant hill and observe ants or build an ant farm.
• SUPPLIES: Supplies for building ant farm (if chosen)

Lesson 16
Make a tropical snack and scene using chocolate
pudding, gummy worms, green straws, green paper,
and other items around your house!
• SUPPLIES: Chocolate pudding, gummy worms, green
straw, and construction paper

Lesson 20
Go outside and look for insects, arachnids, and
annelids (worms). Students can catalogue their
findings.
• SUPPLIES: Paper + pencil

book list +
Resources
These books are not required for the unit. They are just given as
suggestions for further age-appropriate, and leveled reading. Use
this list or find books to assign to your kids from your own book shelf
at home!

how to use this list
Pre-Reader: Picture Books
Early Reader: Books You Can Read Together
Early Elementary: Books for Grades 2–4
Upper Elementary: Books for Grades 4–6
Middle School: Books for Grades 7–8
High School: Books for Grades 9–12

Lesson 1: Intro to bugs
Insects for Kids by Sharman Johnston EdD
Rommie’s Journey by Marie Al
Freddie the Fly: Truth or Care: A Story About Honesty, Caring and Using Your Social Filter by Kimberly
Delude
National Geographic Readers: Caterpillar to Butterfly by Laura Marsh
Micro Monsters: Life Under the Microscope by Christopher Maynard
National Audubon Society Field Guide to Insects and Spiders by National Audobon Society
Garden Insects of North America by Whitney Cranshaw and David Shetlar
Other Resources
National Geographic Backyard Guide to Insects and Spiders of North America by Arthur V. Evans
Lesson 2: Bugs in the Vegetable Garden
My Awesome Summer by P. Mantis by Paul Meisel
The Very Hungry Caterpillar by Eric Carle
Praying Mantises by Lisa J. Amstutz
Pete the Cat and the Cool Caterpillar by James Dean
The Stink Bug in the Tub by David Allan Brown
Praying Mantis: Praying Mantises as Pets by David Overtone
Bumble Bees of North America by Paul H. Williams and Robbin W. Thorp
Other Resources
The Bees in Your Backyard by Joseph S. Wilson
Lesson 3: Bugs in the Flower Garden
Explore My World: Honey Bees by Jill Esbaum
A Butterfly is Patient by Diana Aston
The Honey Bee by Kirsten Hall
Spider’s Lunch: All About Garden Spiders by Joanna Cole
Caterpillars, Bugs and Butterflies by Mel Boring
The Life Cycles of Butterflies by Judy Burris
Gardening for Butterflies: How You Can Attract and Protect Beautiful, Beneficial Insects by The Xerces
Society

Other Resources
The World Encyclopedia of Butterflies and Moths by Sally Morgan
Lesson 4: Bugs in the trees
Facts About the Walking Stick Insect by Lisa Strattin
The Story of SIlk: From Worm Spit to Woven Scarves by Richard Sobol
Weird Walking Sticks by Greg Roza
Raising Silkworms by Anne Montgomery
Battle of the Beetles by M. G. Leonard
A Guide to the Katydids of Australia by David Rentz
Stick Insects, Stick Bugs, and Leaf Insects as Pets by Elliott Lang
Other Resources
Wonderful Insects Coloring Book by Emma Hulten
Lesson 5: Bugs in the orchard
The Bee Tree by Patricia Polacco
The Life and Times of the Honeybee by Charles Micucci
National Geographic Readers: Buzz, Bee! by Jennifer Szymanski
DK Readers: Amazing Bees by Sue Unstead
Hornet vs. Wasp by Jerry Pallotta
Mason Bee Revolution: How the Hardest Working Bee Can Save the World by Dave Hunter
Beekeeping for Beginners: How to Raise Your First Bee Colonies by Amber Bradshaw
Other Resources
Turn This Book Into a Beehive! by Lynn Brunelle
Lesson 6: Bugs in the Boreal Forest
The Grouchy Ladybug by Eric Carle
Are You a Ladybug? by Deborah J Short
A Ladybug’s Life by John Himmelman
Life Cycle of a Ladybug by Colleen Sexton
Insect Invaders by Anne Capeci
Bitten: The Secret History of Lyme Disease and Biological Weapons by Kris Newby
Foresters, Borders, and Bark Beetles by Eunice Blavascunas
Other Resources
Beetles Coloring Book by Steward Ogley

Lesson 7: Bugs in the field
Are You a Grasshopper? by Judy Allen
Steve the Dung Beetle: On a Roll by Susan R. Stoltz
Grasshoppers by Robin Nelson
Grasshopper on the Road by Arnold Lobel
My Weird School Fast Facts: Dogs, Cats and Dung Beetles by Dan Gutman
Dung Beetles & A Cowman’s Profits by Charles Walters
Field Guide to Grasshoppers, Katydids, and Crickets by John L. Capinera
Other Resources
Niteangel Wooden Insect House
Lesson 8: Bugs under rocks
Are You a Centipede? by Judy Allen
The Very Quiet Cricket by Eric Carle
The Very Clumsy Click Beetle by Eric Carle
Centipedes and Millipedes by Susie Williams
The Cricket in Times Square by George Selden
Millipedes by Wendell Rhodes
Listening to Crickets by Candice Ransom
Never Home Alone by Rob Dunn
Other Resources
How To: Keep & Care for Millipedes: The Easy and Educational Pet by James Morelan
Lesson 9: Bugs in the House Part 1
I Fly: The Buzz About Flies and How Awesome They Are by Bridget Heos
Spiders by Gail Gibbons
National Geographic Readers: Spiders by Laura Marsh
Freddie the Fly: Bee On, Buzz Off by Kimberly Delude
Fly on the Wall by Remy Lai
100 Facts About Bed Bugs by Eric and Ashley Flynn
The Bed Bug Book: The Complete Guide to Prevention and Extermination by Ralph H. Maestre
Other Resources
Ultimate Bugopedia: The Most Complete Bug Reference Ever by Nancy Honovich and Darlyne A. Murawski
Lesson 10: Bugs in the House Part 2
Misunderstanding About Black Widow Spider by Marla Demay
Martina the Beautiful Cockroach: A Cuban Folktale by Carmen Agra Deedy
The Often Misunderstood Black Widow by Elisa Anderson
The Cockroach by Elise Gravel
The Black Widow Spider Mystery by Gertrude Chandler Warner
How to Hold a Cockroach by Matthew Maxwell
Cockroaches as Pets by Elliot Lang

Other Resources
Spiders of the World: A Natural History by Norman I. Platnick
Lesson 11: Bugs in the Pantry
Some Bugs by Angela DiTerlizzi
The Big Book of Bugs by Yuval Zommer
Freddie the Fly: Motormouth; A Story About Learning to Listen by Kimberly Delude
Big Book of Bugs by DK
Our Amazing World: Spiders by Kay de Silva
Beetle Boy by M. G. Leonard
George Washington Carver by Janet & Geoff Benge
Beetles: The Natural History and Diversity of Coleoptera by Stephen Marshall
Other Resources
Super Bug Encyclopedia by DK
Lesson 12: Bugs + Bodies
There Was a Coyote Who Swallowed a Flea by Jennifer Ward
Flea Flea Shamboure by Kathy Gretzenberg
The Very Itchy Bear by Nick Bland
Bugs in my Hair! by David Shannon
Head Lice by Elise Gravel
The Flying Flea, Callie and Me by Bill Wallace
What’s Eating You? Parasites—The Inside Story by Nicola Davies
Parasites: Tales of Humanity’s Most Unwelcome Guests by Rosemary Drisdelle
Other Resources
The Big Sticker Book of Bugs by Yuval Zommer
Lesson 13: Bugs in the dark
Daddies are for Catching Fireflies by Harriet Ziefert
Leo the Lightning Bug by Eric Drachman
The Very Lonely Firefly by Eric Carle
Next Time You See a Firefly by Emily Morgan
Fireflies Book: Fun Facts About the Fireflies You Loved as a Kid by Brett Ortler
Fireflies by Allan Ede
Silent Sparks: The Wondrous World of Fireflies by Sara Lewis
Other Resources
World of Eric Carle, Firefly, Light Up the Sky by Editors of Phoenix International Publications

Lesson 14: Bugs on the pond
Are you a Spider? by Judy Allen and Tudor Humphries
In the Small, Small Pond by Denise Fleming
Over and Under the Pond by Kate Messner
Spiders by Nic Bishop
Song Lee and the Leech Man by Suzy Kline
The Tarantula in my Purse by Jean Craighead George
Quackery: A Brief History of the Worst Ways to Cure Everything by Lydia Kang and Nate Pedersen
Other Resources
Exploring Nature Activity Book for Kids by Kim Andrews
Lesson 15: Bugs in damp places
Are You a Dragonfly by Judy Allen
After the Mosquito Bite by Bintu Mansaray
Dazzling Dragonflies by Linda Glaser
A Dragonfly’s Life by Ellen Lawrence
The Deadly Mosquito: The Diseases These Tiny Insects Carry by Baby Professor
The Mosquito Book: An Entertaining, Fact-filled Look at the Dreaded Pesky Bloodsuckers
by Brett Ortler
Stokes Beginner’s Guide to Dragonflies by Jackie Sones
Other Resources
Dragonflies Coloring Book for Kids! by Bold Illustrations
Lesson 16: Bugs in the Rainforest
Are You a Beetle? by Judy Allen
The Very Busy Spider by Eric Carle
Freddie the Fly: Connecting the Dots: A Story About Learning to Read Social Cues by Kimberly Delude
The Caterpillar Who Wanted to Dance by Frank Semerano
Wicked Bugs by Amy Stewart
The Book of Beetles by Patrice Bouchard
Lord of the Flies by William Golding
Other Resources
1001 Bugs to Spot by Emma Helbrough
Lesson 17: Bugs in the Rot
The Life and Times of the Ant by Charles Micucci
Bug Soup by Vince Cleghorne
I Like Bugs by Margaret Wise Brown
National Geographic Readers: Ants by Melissa Stewart
Everything You Need to Know About Bugs by DK
Extraordinary Insects: Weird. Wonderful. Indispensable. by Anne Sverdrup-Thygeson

Other Resources
Bugs: A Stunning Pop-Up Look at Insects, Spiders and Other Creepy-Crawlies by George McGavin
Lesson 18: Bugs in the Desert
I’m Trying to Love Spiders by Bethany Barton
Facts About The Giant Tarantula by Lisa Strattin
Tarantulas by Kristine Spanier
Tarantula vs. Scorpion by Jerry Pallotta
Tarantulas by Michael Andreas Jacobi
Spiders of the World: A Natural History by Norman Platnick
The Tarantula Keeper’s Guide by Stanley A. Shultz
Other Resources
National Geographic Kids Creepy Crawly Sticker Activity Book by National Geographic Kids
Lesson 19: Bugs Underground
Are You an Ant? by Judy Allen
Trapdoor Spiders by Kristine Spanier
Termite Trouble by Kathy Caple
Green Ants vs. Army Ants by Jerry Pallotta
Ants for Kids by Beverly Gerdeman PhD
Ant Farms by Angela Hayes
Empire of Ants by Susanne Foitzik
Other Resources
Light-Up Ant Habitat
Lesson 20: Bugs, Bugs Everywhere!
Too Many Termites by Judy Katschke
Lu, the Little Ladybug That Was Afraid to Fly
Freddie and Friends: Becoming Unstuck: A Story About Letting Go of Your Worry Bug
by Kimberly Delude
Unseen Worlds by Helene Rajcak
Charlotte’s Web by E.B. White
Pocket Genius: Bugs by DK
Buzz, Sting, Bite: Why We Need Insects by Anne Sverdrup-Thygeson
Other Resources
Smithsonian Handbook of Interesting Insects by Gavin Broad
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Recitation
Ephesians 4:11–16
And he gave the apostles, the prophets, the evangelists, the
shepherds and teachers, 12 to equip the saints for the work of
ministry, for building up the body of Christ, 13 until we all attain
to the unity of the faith and of the knowledge of the Son of
God, to mature manhood, to the measure of the stature of
the fullness of Christ, 14 so that we may no longer be children,
tossed to and fro by the waves and carried about by every
wind of doctrine, by human cunning, by craftiness in deceitful
schemes.15 Rather, speaking the truth in love, we are to grow
up in every way into him who is the head, into Christ, 16 from
whom the whole body, joined and held together by every joint
with which it is equipped, when each part is working properly,
makes the body grow so that it builds itself up in love.
11

Today’s Prayer
Thank you, Jesus, that you display your
amazing creativity in the bugs that
you created. There is so much to learn
about in your created world. Give
us your perspective on each of your
created beings that we study in this
unit. Show us your beauty even in the
creepy crawlies of our world!
LESSON 1

Intro to bugs
When you hear the word bug what do you think of? Some people might think about a slimy worm in the garden,
while others might be transported back to the weekend they went camping and got 100 mosquito bites. Some
people might envision a beautiful butterfly flitting from flower to flower. The word bug has so many meanings!
You may have been told to stop bugging another kid at some point in your life, or that you have a stomach bug
when you feel sick. You may have even seen a car that is called a bug!
During this unit, we are not going to learn about the cars that are called bugs or how to irritate your big brother
or little sister. We are going to learn about animals that belong to several different
families in taxonomy that are considered creepy crawlies. For our purposes
we will use the term bugs to include all sorts of creepy crawlies
including insects, arachnids, worms, and many more. A lot of the
creatures we call bugs have mouths with the ability to pierce or
suck. Mosquitos pierce your skin to suck out your blood
when they bite. Butterflies have straw-like
mouths to suck nectar and assassin bugs
use their piercing and sucking to
kill and eat other bugs! But
not all bugs have this
ability. These amazing
creatures range in size
from microscopic
to relatively large
and can be found in
every habitat in the
world! Some synonyms
for bugs are creepy crawlies,
minibeasts, or insects (although
not all bugs are insects). For
the next few weeks, we are going
on an adventure to habitats all over the
Not this kind of bug!
world to find bugs in their natural environments. Let’s dive in to find out all about
the different kinds of bugs God created!
INTRO TO BUGS
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How do you identify what kind of animal you are looking at? If you see an animal and aren’t sure if it’s a dog or
a cat, how would you tell? Although you can likely tell the difference between most dogs and cats with a quick
glance, if you were unsure, you could look at their eyes. A cat’s pupil is oval shaped. A dog’s pupil is round.
Each group of creatures in taxonomy has its own characteristics. Insects are no different. Insects belong to two
different classes in taxonomy (Insecta and Hexapoda). Both classes have similar bodies. There are more insects
than any other kind of animal on the planet. Insects have exoskeletons (a skeleton, made of chitin, that is on the
outside of their body) and bodies with more than one segment (called a thorax). They also have legs that have
joints (usually three sets of legs), an abdomen, and many have wings.
HEAD

THORAX

ABDOMEN

EXOSKELETON
EYES

WINGS
ANTENNAE

2

MANDIBLE

6 LEGS

FLYING ANT
Like all living beings, insects have a life cycle. The life cycle of most insects begins with an egg. These eggs have
many unique adaptations that allow the fertilized egg to survive extreme conditions like drought and freezing
temperatures. Some insects bite their way out of their eggs, or they may escape by using pressure to pop the egg
open. Some larvae even have sharp appendages that help them cut open the egg. Different types of insects have
different types of larvae. There are caterpillars, grubs, maggots, and other types of larvae that all have different
features. As many insects grow, they molt their exoskeleton to allow their bodies to grow bigger. After several
molts, some insects undergo metamorphosis and change from larvae to pupae, finally emerging as winged
adult insects. Butterflies, moths, beetles, ants, wasps, and bees all undergo this transformation before they are
ready to reproduce.
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FUN FACT
The Antarctic midge is an insect
that is native to Antarctica. It
spends most of the year frozen! It
revives and reproduces when the
warmer temperatures come again.
They mostly live under the snow,
where it is much warmer than the
air in Antarctica.

True bugs are a classification of insects that have very specific
traits. The mouth part on an insect that is responsible for its
sucking action is called the proboscis (pro-boss-iss). Many
insects have one of these specialized straws, but some bugs,
like butterflies or bees, can roll their straw up to get it out of the
way. A true bug has a stiff straw that does not roll up. Some true
bugs are water bugs, bed bugs, cicadas, and aphids. These bugs
do not go through a full metamorphosis like you learned about
earlier. They hatch from their eggs as nymphs rather than larvae.
A nymph is just a tiny sized bug that looks just like it will when it
is fully grown. Taxonomists are very specific when they organize
bugs to understand which bug belongs to which order and
family. To be classified as a true bug, it has to have all the correct
characteristics!

Arachnids

When you think of spiders, does the thought make you marvel in wonder or squirm in your chair? Arachnids are
a group of bugs that also have exoskeletons like insects. You might be surprised to know that there are more than
just spiders in this group. Daddy longlegs, mites, ticks, and even scorpions belong to this diverse group of creepy
crawlies! Although many people don’t like arachnids, and some of them are poisonous, to many people they are
a fascinating group of bugs. Arachnids vary in size. They can be as small as a mite that measures no more than
0.003 inch (0.08 mm) or as big as a massive scorpion that can be 8 inches (21 cm) long. The largest tarantula
has legs that can span 12 inches (30 cm).
Just like insects have many different features that make them unique, arachnids can look different too. They can
have short legs, long legs or even hairy legs, and bodies of many different shapes and colors, so you can tell what
species they are. While their appearances can vary, they have many similarities between them. Most arachnids
are predatory, meaning they hunt for their food rather than eating plant matter. Many of them use their piercing
mouths like a needle to inject digestive juice into their prey before sucking out what the digestive juices have
liquified. These bugs generally have four sets of legs and a segmented abdomen. Most arachnids have two
distinct parts to their bodies—the cephalothorax and the abdomen (ticks, mites, and daddy longlegs do not have
these distinct parts). Many arachnids have other sets of appendages as well. Pedipalps help the arachnids sense
what they are touching and sometimes help crush or cut food. Chelicerae (ka-lis-er-a) are found close to an
arachnid’s mouth and are often designed for injecting venom, as well as holding or crushing prey.
teacher’s guide LESSON 1
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ABDOMEN
The life cycles of arachnids are as diverse as
the bugs themselves. While some arachnids
carry their eggs with them attached to their
abdomen, most arachnid species deposit their
eggs and move on without a thought to
CEPHALOTHORAX
what happens when the young hatch.
Some species remain with their eggs
to ensure their safety or even make
a cocoon-like sac for the eggs to
reside in, but they do not care for the
young once they hatch. In the world of
arachnids, scorpion mothers should get
the award for Mother of the Year because
of how involved they are. Scorpion
CHELICERAE
mothers carry the fertilized eggs inside
8 LEGS
her body, and the young scorpions
PEDIPALPS
are born alive. When they are born,
they are carried on the mother’s back
SPIDER
until their first molt, and then they are
independent. Arachnids, like ticks and
mites, only have three pairs of legs when they
hatch. As they grow, all arachnids molt. Some species have their first molt while they are still in the egg, and
others can molt as many as 10 times before they are full-grown.

FUN FACT

Mites and ticks have different life cycles than other arachnids. Not only
do they have just three sets of legs when they are born, but they also have
more than one stage to go through before emerging as an adult. Some
can even reproduce without fertilized eggs!

Worms

You’ve learned about many bugs who protect themselves with hard, outer exoskeletons, but what about squishy
bugs? Many of the larval stages of insects are considered worms. Centipedes and millipedes are often mistakenly
classified as worms, so are slugs. Most bugs neatly fall into one of the categories we’ve already talked about
today, but some creepy crawlies exist outside of these labels.
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There are many kinds of worms in the world today. Leeches,
earthworms, pinworms, roundworms, and flatworms are
all examples of worms you may have heard of. Worms live
in every ecosystem: oceans, freshwater ponds, lakes, and
the ground are all inhabited by these creatures. Many
even live as parasites in human or animal bodies. The life
cycle of a worm is hard to generalize. Often worms lay eggs
that must be fertilized by another worm. However some species
of worm have the ability to fertilize their own eggs, and some even
to reproduce by division! Worms can be tiny creatures no bigger than
0.04 inch (1 mm), or they can grow to be over 100 feet (30 m) long. Many
EARTHWORM
worms are necessary for the health of soil or ecosystems—some
have even been used for medicinal purposes, while others
can cause disease and difficulty. The great diversity of
worms in the world today make for an interesting
study.
When God created the world, He created
a multitude of creepy crawly bugs. A lot of these
animals are tiny and go unnoticed by the world around
them, yet they play a crucial role. These bugs are often found
getting rid of waste, pollinating plants for food, and providing
nutrition for the animals just higher on the food chain than they are.
Some people in certain cultures even eat bugs as part of their regular diet! Without bugs, our world would be a
very different place. In fact, for every human being on the planet, there are over 1 billion (some estimates put it as
high as 1.4 billion) insects. That’s a LOT of bugs! There is so much to explore about these amazing critters!

students
It’s time to
open up
your student
notebooks.
(Teachers: reference the Day
at a Glance for answers and
additional resources.) Use the
checklist to help you complete
all the tasks.
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Vocabulary
Early Reader: bugs, diverse
Early Elementary: diverse, pierce
Upper Elementary: pierce,
microscopic
Middle School: microscopic,
taxonomy
High School: taxonomy,
metamorphosis
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Today’s Checklist
Read your recitation together as a
family.
Complete the copywork on your
seatwork page.
Work on your spelling words.
Complete your student notebook
pages.
Hands-On Activity: Go outside and
look for bugs. Take a jar and see if you
can collect some!
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Intro to

bugs

• D AY AT A G L A N C E •
PAGE 4 BIBLE Students will learn what sets Christians apart

PAGE 1 NOTEBOOKING Students will use prompts and targeted

activities in their notebooking pages to help them take notes and/
or reflect on what they are learning about in today’s lesson.

PAGE 2 SCIENCE Younger students will learn about the eight

based on John 13:35. They will also look at Galatians 5:22–
23 and learn about the fruit of the Spirit. Older students will
answer reflection questions.

PAGE 5 SOCIAL STUDIES Younger students will learn about

taxonomy groups. Older students will research the groups, as
well as the classification information of an arthropod of their
choice.

entomologists and what this career entails. Older students
will research the career for themselves and answer questions
about it.

PAGE 3 LANGUAGE ARTS Students will practice reading and

writing their spelling words for the week, as well as learning the
definitions for their vocabulary words. There is a cheat sheet in
the appendix of each student book if needed.

• ANSWERS•

early reader + Early Elementary

upper elementary

page
1

page notebooking
1 Refer to the diagrams on pages 38 and 40 in the

notebooking

Refer to the diagrams on pages 38 and 40 in the
Teacher’s Guide.

page
2

science

page
4

bible

Teacher’s Guide.
Section 4
• exoskeleton: protective outer skeleton
• proboscis: straw-like mouth

largest to smallest: domain, kingdom, phylum, class,
order, family, genus, species
Early Reader
color: love, joy, peace, patience, kindness, goodness,
faithfulness, gentleness, and self-control
Early Elementary
1. gentle
2. joyful
3. faithful
4. kind
5. loves others

page
5

page
2

science

page
4

bible

page
5

social studies

social studies
Early Elementary only
entomologists
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1. the science of grouping similar organisms
together
2. through observing characteristics (appearance,
body type, eyes, legs, etc.)
3. largest to smallest: domain, kingdom, phylum,
class, order, family, genus, species
4. Arthropoda phylum
1. By loving other people, I can show that I love
Jesus.
2. No, forgiveness comes only from God.
3. By remaining in Jesus and growing closer to Him,
I can have a fruit-filled life.
Entomologists are scientists who study insects and
how they affect people and the environment.
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Intro to

bugs

• D AY AT A G L A N C E •
• ANSWERS•

Middle + High School
page notebooking
1 Refer to the diagrams on pages 38 and 40 in the

page
5

Teacher’s Guide.
Section 4
1. exoskeleton: protective skeleton made of chitin that
is on the outside of their body
2. thorax: the middle section of the body, where the
legs and wings are attached
3. pedipalps: extra appendages on an arachnid
helping them to sense what they touch, sometimes
acting as pincers or crushers

page
4

bible
1. No; forgiveness comes from God alone.
2. If we could earn our way to salvation, we would
brag on our own abilities instead of being in awe
of our great God and His mercy and grace.
3. No; plants must have soil, water, and sunlight to
grow and produce fruit.
4. We must abide in Jesus and in relationship with
Him to grow fruit.
5. To be classified as a true bug, they can’t have just
one or some of the features. They have to have
them all. We can’t just have one or some of the
fruit of the Spirit. It’s all or nothing.
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social studies
Both Middle and High
1. Entomology is the study of insects and how they
affect people and the environment. Entomologists
are the people who study insects.
2. Their studies can help in areas of pest control,
food production, and even the production of
medications. They can also control the spread of
disease carried by insects.
3. They can help control the spread of diseases that
are passed from insects to animals or crops. Their
work can also help protect forests from invasive
species of insects.
4. At minimum, a Bachelor’s degree is needed to
become an entomologist. Though most people
will go on to receive their Master’s degree or PhD.
High School only
2. a. Their studies can help farmers protect their
crops from being consumed or destroyed by
insects.
b. Entomologists can help in the development of
pest control for inside and around the home.
c. The discoveries of entomologists can lead to
the care and treatment of certain insect-borne 		
diseases.
3. a. They can control the spread and help treat
diseases that are passed from insects to livestock
and other animals.
b. They can educate others and help protect 		
insects that are beneficial to the environment.
c. Their work can also help protect forests from 		
invasive species of insects.
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Today’s Prayer
Thank you, Jesus, that you have
provided gardens. Thank you for the
sun and rain and all the things that
make seeds grow. Help us to learn to
appreciate the bugs in our gardens
and understand more about your
creation as we learn about these
garden-dwelling creepy crawlies.
LESSON 2

BUGS in the

vegetable garden
Have you ever wondered where people got vegetables from before there were grocery stores? Long ago, many
homes had their own garden. Wealthy people often paid others to care for their gardens and to cook for them,
but average families tended their own gardens, planting, watering, weeding, and harvesting. Many people
around the world still grow their own food today. Some people grow
large amounts of fruits and vegetables to sell, while others
simply grow enough to provide fresh food for their
family. The satisfaction that comes from biting into
a salad made with vegetables straight from the
garden is hard to beat, and the explosion of flavor
is nothing like you can achieve with grocery store
vegetables that have been sitting on a shelf or on a
delivery truck for an undetermined amount of time!
You may have never thought about what
kind of bugs you can find among freshly
grown vegetables. If you see bugs among
the vegetables in the store it seems gross,
but if you find bugs among your vegetables in
the garden, it is a perfectly normal part of the
growing process. In fact, without bugs, your garden
wouldn’t be a healthy place at all! But not all bugs
are beneficial. Some bugs are harmful pests to
plants, and they can cause gardeners much grief.
A lot of commercial growers use chemicals called
pesticides to kill off insects in their gardens and
greenhouses. Unfortunately, certain pesticides can
harm beneficial insects as well, especially if they’re not
used appropriately. It is possible to manage the pest
population of a garden without harsh chemicals, but it
requires a good understanding of the ecosystem in a garden.
teacher’s guide LESSON 2
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Potato Beetle
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Potato beetles are bright and look like a lot of
fun, but don’t let their cheery appearance fool
HEAD
you! These nasty pests prefer the tasty leaves
of nightshade plants like potatoes, tomatoes,
and peppers. In a potato field, if they manage
to eat ¼ of the leaves, the number of potatoes
THORAX
that are produced is affected. If they eat more,
the plants will die and produce nothing. There
are over 40 species of potato beetle that live in
North and South America. The most common in
the United States and Canada is the Colorado
potato beetle. The black and yellow stripes on
the insect’s body give it a distinctive appearance
that is easy to spot in the black soil or green
WINGS
leaves of a potato patch.

6 LEGS

Potato beetles are unique creatures! From the
time the egg is laid till they are fully matured
can take anywhere from 30–41 days, depending on factors such as
POTATO BEETLE
temperature and humidity. In cold climates, these beetles sleep the
winter away buried deep beneath the snow. When adults wake up
after winter, they eat for 5–10 days before they mate. One adult potato beetle can lay over 300 eggs in about 5
weeks. The eggs are bright yellow and found on the bottom side of leaves. The eggs hatch in 4–10 days, but this
depends on temperature and humidity. Once the eggs have hatched, the orange colored larvae feed on leaves
unless they are molting, which they do for about 3 weeks. When larvae are mature, they drop to the soil and
burrow as far down as 2 inches (5 cm), where they become a pupa. In 10–15 days, they will emerge a full grown
potato beetle!

FUN FACT
False potato beetles have cream and black or brown stripes and
are found primarily in the eastern United States and Canada, but
they can be found as far west as Texas and as far south as parts of
Mexico. These beetles can also be identified in their larval stage
by their light color and single row of dots compared to the potato
beetle’s orange color and double row of dots.
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Praying Mantis
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The praying mantis is perhaps one of the most iconic bugs of all
time. Its folded arms appear much like praying hands and are
the inspiration for its name. There are close to 2,000 species of
mantises in the world. They come in a variety of colors including
green, brown, and white. Some even have purple and pink
markings! Praying mantises are a benefit to a vegetable
garden. While bugs like potato beetles are considered
pests because they eat the plants in a garden, praying
mantises look for other insects to snack on (although
they do not only eat bugs that are bad for the garden).
In most gardens, any bug who eats other bugs is a
welcome guest. Mantises live in areas that are
temperate or tropical. If there are mantises in your
area, you can often capture them and release
them in your garden to help with pest control.
You can even order egg sacks online to add
to your garden.

The praying mantis seems to enjoy
capturing its food. Its beautifully camouflaged body blends into a variety of
PRAYING MANTIS
habitats. Its many eyes allow it to see its prey well before the prey suspects the
mantis is near. The head of the mantis is also equipped to turn 180º. It feeds on
insects such as grasshoppers, crickets, flies, other mantises, and moths. Sometimes
they even eat larger animals like frogs or hummingbirds! They are known for the tendency of the female mantis
to eat her mate. They have spikes on their legs to hold their prey in place while they eat it. Poised to strike at any
moment, the mantis quietly approaches its prey, ensuring it is within striking distance before it attacks.

Bumblebees

Have you ever seen a bumblebee sleepily crawling around on your
windowsill in the spring? There are about 265 species of
bumblebees in the world today. These bees have a unique
life cycle. The sleepy bees you see in the spring are queen
bees that have hibernated through the winter. They wake
up in the spring to establish a new colony. A queen will make a
cluster of cells and lay several eggs in each cell. Her young are
provided with food as they grow, and the new bees are important
pollinators for your garden, especially for several delicious foods
like strawberries and tomatoes. Unlike other bees,
bumblebees are often seen in homes because they
like to nest in small cavities—like old mouse nests.
Bumblebees are large, fluffy bees that are beneficial
insects for your garden, so if you see a slow bumblebee
in the spring, don’t squish it! Help the sweet bee outside
so she can bring pollinating power to your garden!
teacher’s guide LESSON 2
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bugs in the vegetable garden

Bumblebees are wonderful creatures. You can identify them by their distinctive black, orange, and yellow bands.
These bees have longer tongues than most other bees, making them able to pollinate many different types of
flowers. They are very beneficial in the garden! If you see a sleepy bumblebee in your house in the spring, put a
cup over it and slide a paper under the cup. Then, carefully take the paper and cup outside to release her so she
can lay her eggs.

Caterpillars

Caterpillars are the larval stage of many different butterflies and moths. Each species of moth or butterfly
has its own distinct caterpillar. There are over 20,000 species of caterpillars found all over the world. These
caterpillars range in appearance and color from fuzzy or spiky looking to smooth. They have many different
colors, from white to bright yellow or green. Some of them even have patterns like stripes or spots! A common
caterpillar in the vegetable garden is a cabbage butterfly caterpillar. These green caterpillars are nearly
impossible to spot on the green leaves of brassica plants like cabbage and broccoli. Many amateur gardeners
have unsuspectingly cooked these caterpillars with a fresh batch of broccoli from the garden! Cabbage
butterflies are white butterflies that lay their eggs primarily on these plants to provide food for their larvae. Many
experienced gardeners cover their crops that are susceptible to these bugs with a fine mesh so that the moths
can’t lay their eggs. This eliminates the gross realization that you may have eaten a caterpillar when you take
the last piece of cooked broccoli from the pot, revealing several steamed caterpillars that were living when you
started steaming your delicious vegetables.
During the course of their life, certain
caterpillars can eat up to 27,000 times
the weight of their own body! They feed
on their host plants.
Caterpillars can have
up to 4,000 muscles in
their bodies!

Caterpillars
have 12 eyes but
terrible eyesight.

Caterpillars use a
wavelike motion to move–
it starts at the back and
waves toward the front.

Some caterpillars eat plants with
toxins in them to protect themselves
from predatory animals.

Many creatures eat insects, such as birds, other
insects, reptiles, and mammals. In some parts of the
world, some people consider caterpillars a delicacy!
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Stink Bugs

These intriguing little bugs really live up to their names! Their odor has
been compared to the scent of strong coriander or cilantro or even to a
skunk! The smell they emit is a defense mechanism to deter predators
from eating them. It is released when they are squished or when they
feel threatened. This undesirable odor doesn’t keep all predators away,
however. Cardinals or bluebirds can help you with a stink bug problem.
Other bugs that prey on stink bugs include mantises and spiders.

EXTENSION ACTIVITY
Look up pictures of stink bugs.
They come in so many different
colors! Look for more fascinating
facts about how to
control stink
bugs in the
garden!

A few stink bugs in your garden won’t cause any real trouble, but an
infestation can cause a real problem. Stink bugs like to live in rotting
plant debris, so cleaning up dead plants around your garden reduces your chances of an
infestation. You can also plant garlic, lavender, radishes, and other plants that they don’t like
in your garden to repel them. Not all stink bugs are destructive though. One species of stink bug
feeds on the larvae of the potato beetle, helping farmers and gardeners. Stink bugs even provide food for
humans in some countries.
Despite their obnoxious smell and tendency to destroy gardens, stink bugs are beautiful creatures. They are
shaped like a shield. Sometimes they’re called shield bugs. There are thousands of species of these bugs around
the world, with over 200 species found in North America alone. There are iridescent green stink bugs, brown
stink bugs, red and yellow stink bugs, among other color schemes. They are a true bug. Their young do not go
through a complete metamorphosis but look similar to their parents when they are born.
There are many other bugs that can be found in the garden. There are beneficial ladybugs whose larvae eat
destructive aphids, and spiders that trap pests. Many more pollinators work alongside bumblebees. Earthworms
work the soil to provide both fertilizer and airflow to plant roots. Snails and slugs can cause damage to an
already water-logged garden in a wet year, and mosquitos can make it unbearable to even go work in the
garden when they come out! The garden is a delightful ecosystem full of both beneficial bugs
and critters bent on eating your harvest! It is a delicate balance, but the
reward of harvesting fresh snap peas to munch on in the hot summer
sun or cutting into a freshly picked juicy watermelon, makes
every moment spent with garden bugs well worth it!
Vocabulary
students
It’s time to open Early Reader: garden, pests
up your student Early Elementary: pests,
bumblebee
notebooks.
(Teachers: reference Upper Elementary: bumblebee,
caterpillar
the Day at a Glance for
Middle School: caterpillar,
answers and additional
resources.) Use the checklist to obnoxious
help you complete all the tasks. High School: obnoxious, beneficial
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Today’s Checklist
Read your recitation together as a
family.
Complete the copywork on your
seatwork page.
Work on your spelling words.
Complete your student notebook pages.
Hands-On Activity: Order a praying
mantis egg case and watch them hatch!
Praying mantises are fascinating creatures!
Make sure that you have some aphids or
other food for them on hand, otherwise
when they are born they will eat each other!

bugs in the vegetable garden

LESSON

2

bugs in the vegetable

garden

• D AY AT A G L A N C E •
and identifying their own writer’s voice and style.

PAGE 1 NOTEBOOKING Students will use prompts and targeted

activities in their notebooking pages to help them take notes and/
or reflect on what they are learning about in today’s lesson.

PAGE 2 SCIENCE Younger students will find and circle the

components of a vegetable garden ecosystem. Older students
will compose their own paragraph or answer questions about
this topic.

PAGE 4 GEOGRAPHY Students will find and color or label the

states and provinces on a map where the false potato beetle is
found.

PAGE 5 SCIENCE + ART Students will go on a bug hunt and

try to find insects from today’s lesson. Then, they will draw or
paint their findings and write observations about them.

PAGE 3 LANGUAGE ARTS Students will begin work on their own
news report by learning about different types of news reports

• ANSWERS•

early reader + Early Elementary
page
1

page geography
4 See labeled map in the appendix.

Notebooking
Section 1
Refer to the labeled diagram on page 45 of the
Teacher’s Guide.
Section 2
• predators: birds, reptiles, mammals, and people
• diet: plants
Section 3
• garden: a place for growing plants such as
flowers and vegetables
• pests: creatures that are damaging to plants,
humans, and animals

upper elementary
page
1

Early Elementary only
• bumblebee: large fuzzy bee that is important for
pollination

page
2

page
2

science
Early Reader
circle: sun, plant, bee, butterfly, praying mantis,
rabbit, gardener

Early Elementary
1. sun
2. plants
3. bee
4. praying mantis
5. rabbit
6. gardener
teacher’s guide LESSON 2
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Notebooking
Section 1
Refer to the labeled diagram on page 45 of the
Teacher’s Guide.
Section 2
• bumblebee: large fuzzy bees that are important
for pollination
• caterpillar: the larval stage of a butterfly or moth
Section 3
• predators: birds, reptiles, mammals, and some
people
• diet: plants

science
Answers may include:
• contains many plants, insects, and other
creatures
• sun gives energy to the plants, which they use to
produce their own food

bugs in the vegetable garden

LESSON

2

bugs in the vegetable

garden

• D AY AT A G L A N C E •

• ANSWERS•

upper elementary cont.

•

page science cont.
2 • pollinators, such as a bee and a butterfly, spread
•
•
•

page
2

pollen which allows the plants to produce their
fruit (or vegetable)
praying mantis will eat harmful insects that
could destroy the plants
rabbits and other herbivores can also be found
snacking on plants in the garden
the gardener cares for the plants, helps them to
grow, and then enjoys the fruits of his labor

page geography
4 See labeled map in the appendix.

Middle + High School
page notebooking
1 Section 1

Refer to the labeled diagram on page 45 of the
Teacher’s Guide.
Section 2
• predators: birds, reptiles, mammals, and some
people
• diet: plants
Section 3
• caterpillar: the larval stage of a butterfly or moth
• obnoxious: irritating, annoying
High School only
• beneficial: helpful
Section 4
• potato bug: hindrance because they eat the leaves
of nightshade plants like potatoes, tomatoes, and
peppers, causing crops to die if they eat too many
• praying mantis: helpful because they eat other
insects and arachnids in the garden, but potential
for hindrance as they also eat the helpful insects
• bumblebees: helpful as pollinators for plants in the
garden
• caterpillars: hindrance if left to eat the leaves of
plants such as cabbage, broccoli, etc.

teacher’s guide LESSON 2

stink bug: only a hindrance if allowed to become an
infestation; some types can be helpful as they eat the
larvae of potato beetles

science
1. An ecosystem includes the living and nonliving
things that all work together in a particular
environment.
2. living: plants, insects, and animals; nonliving:
sunlight, soil, water, and temperature of the
environment
3. Praying mantises and ladybugs could be found
eating other harmful insects. Pollinators, such as
a bee and a butterfly, help spread pollen to other
plants.
4. Answers may include: Without beneficial
insects, harmful insects could invade and destroy
the plants. Pollination would be much more
difficult, resulting in a lower production of fruits,
vegetables, and seeds.

page geography
4 See labeled map in the appendix.
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Today’s Prayer
Thank you, Jesus, for the beautiful
flowers you’ve given us to enjoy. As we
learn about the bugs that make their
homes near flowers, help us to see your
beauty more clearly. May the diversity
and the beauty of a flower garden, as
well as the many critters who live there,
bring us a new sense of wonder and
awe of your creation.

LESSON 3

BUGS in the

flower garden
In our last lesson, we read about bugs that you might find in a vegetable garden. Today, we are going to take
a closer look at some of the creepy crawlies we might find in a flower garden. From the moment they burst into
bloom, flowers are made to attract. Their bright colors and sweet scent intrigue your senses, and you aren’t the
only one! Many bugs find themselves irresistibly attracted to an array of colorful flowers swaying gently in the
breeze. For just a minute, close your eyes and see if you can envision a field of flowers. What kinds of bugs can
you picture there? How many different varieties? From mites and moths to aphids and worms, there are many
different species that thrive in this environment. Today we will talk about a few of the more common varieties you
might encounter in your flowers this season.
Bugs have many senses that attract them to flower gardens,
but the sight of beautiful blossoms is an enticing prospect.
When God created bugs, He gave them special types of
eyes: simple eyes and compound eyes. You have simple
eyes. Each one of your eyes is made up of many parts, but
they are a single unit. There is one lens that works with the
rest of the components to focus in on what you are looking
at. Arachnids have simple eyes—sometimes several pairs
of them. Many bugs, however, have compound eyes.
These eyes are made up of many lenses. They allow
the bug to see more clearly in more directions at
once than we can see with our simple eyes.
Pollinators use their compound eyes to
figure out if the flower they are flying toward
is a good candidate for pollination—too
early, and the flower isn’t open, or too late
and the bloom is dying. Most creatures with
compound eyes don’t see things clearly, even
though they have so many lenses. Some bugs
only have simple eyes, while some have both
simple and compound eyes. The eyes of a bug are truly
amazing!
teacher’s guide LESSON 3
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think about it!

When you look at flowers in a garden, in
the grocery store, or at a nursery, which
flowers do you want to smell? Is it the ones
that look dead or the ones that look vibrant
and beautiful? Why do you think you’re
attracted to them? Talk about why a dead
flower isn’t as attractive as a live flower with
your family.

bugs in the flower garden
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Butterflies

Butterflies are the mature form of a caterpillar. They
can be found on every continent except Antarctica.
There are around 17,500 species of butterflies all
around the world, with close to 750 found in the
United States alone. When these beauties break out of
their chrysalis, they are ready to show off to the world!
They usually have bright colors or beautiful patterns.
They can have markings in many colors, including blue
or red, yellow, white, and even black! Butterflies have
scales on their wings. Touching a butterfly wing can
actually damage it so much that they can no longer fly. Some
butterflies prefer the sap of trees, while others enjoy flower nectar. The
life cycle of a butterfly varies from species to species—some complete their life
cycle in several weeks, while others can take up to two years!

Butterflies are a bit of a conundrum to a gardener. While the young caterpillars
eat plants, the mature butterflies are important for the pollination of flowers.
Without pollination, the flowers cannot produce seeds, and they will die off.
Butterflies help pollinate when they land gently on a flower to sip nectar. While sipping, the pollen from the flower
sticks to their legs and bodies and is transferred to the next plant they visit. These beautiful
bugs are so well loved that many gardeners plant a specific garden full of flowers to
attract butterflies to their yard. This is not only beautiful and enjoyable, but beneficial
as well. The flowers often draw in pollinators for the vegetable gardens around the
butterfly garden.
While many animals migrate, most insects do not. However, one insect migration
that is well known is the migration of monarch butterflies from Canada to Mexico.
Monarchs can fly up to 3,100 miles (5,000 km) between their winter and summer
homes, often finding the same forest and even
the same tree their ancestors left generations
before. Before the monarchs leave Mexico, they
mate and the males die. The female butterflies
head north and lay eggs as they travel. The eggs
hatch to reveal caterpillars, who eat and eat until they
reach their mature state. The butterflies that result from the
metamorphosis continue the pattern of migration byinstinct—
with no teacher—heading south when it becomes cooler. If we take
a jump across the Atlantic Ocean we will encounter another migratory
butterfly that makes a remarkable journey from Europe to Africa. The Eurasian
painted lady has the ability to migrate 2,500 miles (over 4,000 km) from Europe
into the jungles of Africa. Most of them do not make the trip in a single generation
MONARCH BUTTERFLY
but rather breed along the way. Even so, some of them have indeed made the
whole trek in one generation. Both monarch and painted lady butterflies are found on both sides of the Atlantic
Ocean in varying species. The migration patterns of these specific bugs is a remarkable thing to behold.
teacher’s guide LESSON 3
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WINGS

Honey Bees

If you’ve been stung by a bee or
a wasp before, you might feel
concerned when you hear the
buzzing sound of these next
creatures. However, these bees STINGER
don’t want to sting you. Honey
bees are peaceful bees that like
to mind their own business. They
create honey with the nectar
they collect from the flowers WAX GLANDS
in your garden. Unlike the
bumblebees you learned
about in the last lesson,
honey bees live in a social
group in a highly organized
structure. They each have a job,
and they do these jobs efficiently and with skill.

HONEY STOMACH
(TO STORE
NECTAR)
ANTENNAE

PROBOSCIS
POLLEN
BASKET

6 LEGS

COMPOUND EYE
(7,000 LENSES)

EUROPEAN HONEY BEE

Many honey bees are kept in colonies by professional beekeepers in an apiary (a name for a place where bees
are kept). Honey bees originally came from Europe but are now found all over the world. Beekeepers extract
honey from their hives and sell it or other bee products, like pollen, wax, propolis, or royal jelly. These products
have many uses. Some throat drops or sprays have propolis in them. Beeswax is useful for making candles,
salves, or creams. Pollen and royal jelly are used as supplements in holistic medicine and nutrition. Some
apiaries actually take bees to other locations to help pollinate certain crops such as cranberries and blueberries.
Sometimes, honey bees start a hive somewhere that is not in a traditional apiary. These instances show us what
a natural honey hive looks like.
Worker bees do almost everything in the colony. They are all female. They
collect pollen and nectar, build honeycomb, make honey, clean the hive, feed
the larvae, guard the colony, and take care of the queen.
Drone bees are male. They mate
with queens from another hive and
die right after they mate.

Queen bees are made
when the worker bees
feed a larvae royal jelly.
This extra nutrition
allows the larvae to
become a queen.
Queen bees fly from the hive one
time and mate with 15 or more
drones before heading back to the
hive after a few days. She will not
likely leave the hive again.
teacher’s guide LESSON 3

The queen can lay as many as 1,500
eggs each spring and summer day
for up to seven years.
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Garden Spider

BODY LENGTH: 1–1.1 INCHES
(19–28 MM)

Garden spiders spin intricate, beautiful, circular webs that
are often found anchored between plants in a garden. They
are considered orb weavers because of the circular way they
spin their large webs. These webs can be up to 2 feet (61
cm) wide, and often have a distinctive zig-zag pattern
woven in them. They are found throughout the Northern
Hemisphere. There are several species of spiders that are
considered garden spiders. The most commonly known are
the cross spider, the black and yellow garden spider, as well
as the banded garden spider. Spiders are useful in the garden
because they help to control the population of pests like mosquitos,
flies, and wasps. They have also been known to eat larger prey
like small lizards if they catch one in their web.

YELLOW GARDEN SPIDER

Yellow garden spiders are one species that are quite
common in North America. The female spiders are
beautiful, with striking yellow and black markings
on their bodies and orange markings on their legs.
The males are smaller, with more brown and less
yellow on their bodies. These spiders are found
in Canada, Mexico, and the United States, as
well as Central America. They love to bask in
the sun on their webs, so look for them in sunny,
bright locations. Like most spiders, they have venom in their
bodies. This venom is used to paralyze their prey after it is
caught in their beautiful webs, but it is not harmful to humans.

Daddy Longlegs

If you’ve ever spent much time in a garden
or even just playing on a grassy lawn,
you’ve probably come across a daddy
longlegs, also known as a harvestman.
Many times these creatures are mistaken
for spiders, and while they are arachnids,
they are more closely related to scorpions
than spiders! If you look closely at the daddy
longlegs, you will notice that they do not
appear to have two segments to their bodies.
They have one little body attached to eight
long legs, which is different from the twosegmented body structure of spiders.

teacher’s guide LESSON 3

fun fact

Have you ever heard that daddy longlegs are
poisonous? This is a myth someone made up! Actually,
they can’t bite humans. Daddy longlegs have no venom
and no fangs. These creatures are entirely harmless to
humans!
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DADDY LONGLEG
BODY IS 0.02–0.9 INCHES (0.6–23 MM) LONG
LEGS CAN BE UP TO 5.9 INCHES (15 CM) LONG
They prey on insects,
spiders, or even snails if
they can catch them!

There are over 6,000
species of daddy longlegs
found all over the world!

They have pill-like bodies
with eight long legs.

Daddy longlegs have
two simple eyes—
some species even
have no eyes!

Birds, frogs, and
lizards all eat daddy
longlegs.

They like to feed on decaying plant matter
and dead critters in the garden.

Flower gardens can be a delightful place to spend time. The bright, cheery flowers and the natural perfume
can make you smile even on a day when everything seems to go wrong. The Bible tells us to not worry about the
future because each day has enough trouble of its own. Jesus uses the picture of the beauty of flowers to illustrate
that God cares for His creation. Observing a butterfly sipping nectar from a flower or enjoying honey on a slice
of warm bread should remind us that God cares for us even more than He cares for the grass and the flowers.
He has provided each garden bug with what they need to survive and thrive,
and He will provide for you too!

students
It’s time to open
up your student
notebooks.
(Teachers: reference
the Day at a Glance for answers
and additional resources.)
Use the checklist to help you
complete all the tasks.

teacher’s guide LESSON 3

Vocabulary
Early Reader: migrate, chrysalis
Early Elementary: chrysalis, orb
Upper Elementary: orb,
compound eyes
Middle School: compound eyes,
simple eyes
High School: simple eyes,
conundrum
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Today’s Checklist
Read your recitation together as a
family.
Complete the copywork on your
seatwork page.
Work on your spelling words.
Complete your student notebook pages.
Hands-On Activity: Get a butterfly
raising kit and watch it transform from
caterpillar to butterfly! If it is the right time
of year for it, you may be able to find a
caterpillar or chrysalis near your home to
observe the transformation right in nature!

bugs in the flower garden

bugs in the flower

LESSON

3

garden

• D AY AT A G L A N C E •

PAGE 1 NOTEBOOKING Students will use prompts and targeted

PAGE 4 GEOGRAPHY Students will draw lines on a map

activities in their notebooking pages to help them take notes and/
or reflect on what they are learning about in today’s lesson.

to show the migration of the monarch and painted lady
butterflies. Older students will label more information on the
map.

PAGE 2 SCIENCE Younger students will identify whether bugs

have simple eyes, compound eyes, or both. Older students will
research features of the different types of eyes.

PAGE 5 LANGUAGE ARTS Students will review their spelling

and vocabulary words. There is a cheat sheet in the appendix
of each student book if needed.

PAGE 3 LANGUAGE ARTS Students will practice subject, verb
agreement in various ways.

• ANSWERS•

early reader + Early Elementary
page
1

Notebooking

page
2

Science

Section 1
Refer to the diagram on page 39 of the Teacher’s
Guide.
Section 2
Early Reader only
1. c. 2. b. 3. a.
Early Elementary only
1. worker bee 2. drone bee 3. queen bee
•
•

upper elementary
page notebooking
1 Section 1

Refer to the diagram on page 39 in the Teacher’s Guide.
Answers could include:
1. egg is laid on a leaf or stem of a plant, where the
baby caterpillar will grow; the egg shape and time of
incubation varies depending on the species
2. when ready, the caterpillar will leave the egg and
begin a life of eating and molting as it grows and
prepares for the next stage
3. the pupa, or chrysalis, stage is when metamorphosis
takes place inside a cocoon; the cocoon protects the
pupa from extreme weather and predators
4. when metamorphosis is complete, a beautiful winged
butterfly will emerge from the cocoon and search for a
mate to being the process all over again
Section 2
1. queen bee: flying from hive to hive and mating with
other bees, then returning to lay eggs
2. drone bee: male bees mating with the queen from
another colony
3. worker bee: female bees collecting pollen and nectar,
building honeycomb, making honey, cleaning the
hive, feeding the larvae, guarding the colony, and
taking care of the queen
Section 4
• predators: birds, frogs, lizards
• diet: decaying plants, dead critters, spiders, insects,
snails

Compound: dragonfly, butterfly, and bee
Simple: spiders

page language arts
3 Early Reader

1. goes 2. play 3. go 4. builds 5. is
Early Elementary
1. Mom and Dad, go 2. boys, play 3. we, go 4. bird,
builds 5. book, is

page geography
4

teacher’s guide LESSON 3
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• D AY AT A G L A N C E •
• ANSWERS•

upper elementary cont.
page
2

science cont.
sight capability: compound eyes are sensitive to
motion, can see in larger angles, and are better at
detecting edges of images
bug examples: most flying insects have compound
eyes.
High School: how it works: each lens picks up the
image from a slightly different angle; these images
are delivered to the brain and put together, but their
eyes are unable to fully focus to form a clear image
Simple Eyes
basic structure: made up of a single lens with
photoreceptors and a nerve
sight capability: bugs with simple eyes are more
sensitive to light, but cannot see images
bug examples: arachnids have simple eyes
High School: how it works: the eye structure
(ocellus) detects motion and light and sends this
message to the brain .

Science
compound eyes: eyes made up of many lenses
simple eyes: eyes that have a single lens
1. compound 2. simple 3. simple 4. compound 5.
simple 6. compound

page language arts
3 1. Mom and Dad are going to the store later today.
2. The boys play soccer in the park.
3. This weekend we are going to the lake.
4. So many people were at the park today.

page
4

geography
See labeled map in Early Elementary.
Monarch butterflies migrate from Canada to
Mexico.
Eurasian painted lady butterflies migrate from
Europe to Africa.
Bonus: Monarch—up to 3,100 miles (5,000 km)
Painted lady—up to 2,500 miles (over 4,000 km)

page language arts
3 Middle School

Middle + High School
page
1

notebooking

Section 1
Refer to the diagram on page 39 in the Teacher’s Guide.
See Upper Elementary for answers.
Section 2
See Section 3 of Upper Elementary answers.
Section 3
Answers could include:
Spiders are useful in the garden because they help to
control the population of pests like mosquitos, flies, and
wasps. They have also been known to eat larger prey like
small lizards if they catch one in their web.
Section 4
See Section 2 of Upper Elementary for answers.

page science
2 Compound Eyes

basic structure: made up of a bundle of ommatidia
tubes, each having its own lens, photoreceptor, cone,
and nerve

1. The books I want are at the library.
2. They serve cheeseburgers, my favorite food, at this
restaurant.
3. John and his brother like to go fishing.
4. Either Tom or Iris is responsible for gathering the
soccer balls after the game.
5. Three cups of water were added to the pot.
High School
1. My favorite pair of earrings is missing.
2. They serve cheeseburgers, my favorite food, at this
restaurant.
3. You need a pencil and good eraser when writing a
paper.
4. Tom and Iris play on the same soccer team.
5. The books that I need for my report are at the
library.
6. The jury is deciding on a verdict.
7. Jane and Brad want to see the new movie.

page geography
4 See labeled map in Early Elementary.
See Upper Elementary answers.
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Today’s Prayer
Thank you, Jesus, for creating trees
and all of the bugs that live in them.
Help us learn more about your
creation today as we explore the world
of bugs that make trees their homes.
As we learn about the bugs that live
in trees, help us to be thankful for our
warm, dry, cozy homes.
LESSON 4

BUGS in the

trees

Trees come in so many shapes and sizes. These amazing creations provide a significant amount of the oxygen
we breathe. They are the homes for countless birds, small climbing creatures, and countless insects. If you looked
closely and saw every interaction a tree has with wildlife throughout its day, it might look like a bustling zoo! This
lesson is all about the creepy crawlies who live in the branches, leaves, and trunks of trees. Let’s take a look at
some of them!

Treehoppers

Treehoppers are unique bugs that live in trees. There are about 3,200 species of treehoppers that live in diverse
habitats around the world, though most species are found in tropical locations.
Treehoppers are very small creatures and difficult to see. If you took some time to
observe and hunt for these unique bugs, you would see that they are
many different colors, including green, blue, brown, and
even bronze. They are often spotted or striped. They
have a distinctive thorax that is quite large for its size.
This thorax is often described as looking
extension activity
like it has a hood or spikes on its back or
Look up pictures of
sometimes both. There are some pretty
treehoppers to see what they
incredible variations of this species,
look like! If you need ideas,
including ones that look like eyes,
look up Cyphonia clavata,
insects, horns, and many
seed mimicking treehopper,
more! Treehoppers
Brazilian treehopper, or
use vibration to
Bocydium globulare.
communicate, but
it isn’t sound that
we can hear. Each
species shakes their
bodies in a different pattern,
and the sound transmits as far as a
meter (about 3 feet) away..
teacher’s guide LESSON 4
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0.2–0.3 INCHES
(6–8 MM) LONG

Treehoppers rely on trees for their food source. They are not a cause
for concern if just a couple are feeding on a tree, but they can cause
considerable damage if they are present in large numbers. Their
sharp mouths can pierce through tree bark to suck up sap.
Once they find a good spot to eat, these bugs often stay
to feed from that one spot for a long time—as long as one
month. The saliva that treehoppers produce prevents the
hole in the bark from closing up, allowing them to feed constantly. If
enough of these sucking bugs are present, the tree
will not have enough sap to stay healthy.
Unlike many insect species, a treehopper mother is
known to protect her eggs. She sits on her eggs
so that other animals cannot destroy them. The
eggs are often inserted in a stem and covered by
a substance that is kind of like wax, protecting them even
further. Some treehopper species are known to try to scare
off attackers or even kick at an attacking insect.

TREEHOPPER

An invasive species is anything that comes to a new environment from elsewhere and disrupts the ecosystem.
Treehoppers can be invasive when brought into a new country and can cause considerable damage to trees
that are important for the economy. In the United States, when a species of treehopper is found in a shipment
of flowers, herbs, or other organic matter, it needs to be swiftly identified before the shipment is allowed into the
country. Pictures, and even preserved specimens, are sent to a USDA lab for identification. Scientists determine
if these bugs are a threat to the country or not, and then recommend that the shipment be sent back to where it
came from, destroyed, or fumigated to kill the potential invaders if necessary. If they don’t think the critters found
will be a threat, they allow the shipment to come into the country unhindered.

Emerald Ash Borer

EMERALD ASH BORER

teacher’s guide LESSON 4

This invasive species came to North America from East Asia.
Many species of ash trees in North America are vulnerable
to this shiny metallic beetle. The emerald ash borer only
appeared in North America about 30 years ago. It is present
in 30 states and in 5 provinces. Because the ash trees in
North America have no natural defense against these
beetles, and they cannot be controlled by natural predators,
these little bugs can do sweeping damage to trees. The
Canadian government warns that 99% of all ash trees in
an area will be killed within 10 years of the beetle being
present. This affects the strength and diversity of forests in
North America. It also affects urban areas, since ash trees
are often planted in parks and along streets. When these
mature trees have to be cut down and removed because
they are dead, it creates a burden on the cities, and it
takes years for another tree to grow in its place.
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Walking Sticks

Many animals have an appearance that makes them blend into their surroundings, but walking sticks, also
known as stick bugs or stick insects, take it a step further than most. These insects don’t just blend into their
surroundings, they look exactly like their homes. These bugs look just like sticks. Sometimes they even sway
back and forth to convince onlookers that they are moving in the breeze! There are around 3,000 species
of stick insects, and they range in color from green to brown. They occasionally have stripes to assist in their
camouflage. Some of these impressive creatures have wings and are really interesting to look at.

WALKING STICK
These bugs are
nocturnal; they are
awake mostly at
night.
The largest stick bug is
over 21 inches (53 cm)
long including its legs.

Female stick bugs can lay
unfertilized eggs that will
hatch into new female
bugs.

Bats love to snack on them.

These are popular as pets!
They are found on
every continent except
Antarctica.

Stick bugs eat primarily
leaves and other
vegetation.

Stick bugs live mostly in tropical
or subtropical regions. Only a
few live in temperate regions.

If they are attacked by predators, some stick bugs release
chemicals that smell awful to deter the attack, while others
can drop their legs to let the predator literally have a piece
of them. They can regrow their legs later!

teacher’s guide LESSON 4
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Katydids

The sweet song of a bird outside your window is a delightful way to wake up in the morning, but did you know
that some bugs have their own songs—just like birds? Katydids are related to crickets; they are even called bush
crickets sometimes because of their tendency to make their homes in trees and bushes. These remarkable little
critters rub their forewings together to produce a song-like sound. Each of the approximately 6,000 species
has a song, and they use these songs for different reasons. Sometimes they use a song for mating purposes or
to claim their territory. They will also use songs as a defense or as part of an
aggressive move. Most of the sound produced by the katydid population
did you know?
comes from the male insects, but there are some exceptions. There are even
There are pink katydids?
some species that perform duets between the males and females.
They are incredibly rare and
hard to find. See if you can
Katydids vary in appearance from species to species. Many look similar to
find a picture of one and
green grasshoppers with thin legs and long, thin antennae. Other species
discover why they are pink!
have some brown coloring on them. Some varieties are more striking in color,
featuring pink and yellow colors. Most species of katydids have wings, but
they are not very useful for flying.
ANTENNAE
WINGS
THORAX

HEAD
6 LEGS

ABDOMEN
LENGTH: 0.4–2.4 INCHES (1–6 CM)

KATYDID

silkworms

The Chinese kept the secret of silkworms for a long time. The silkworm moth is native to China, and it was used
to make the delightfully soft cloth known as silk for years in China before anyone else knew how they did it. Silk
was so desired in the ancient world that the trade route that led to China from the Middle East and farther west
was called the Silk Road. Silkworms were found wild in China, dining on mulberry leaves and spinning their
cocoons since before written history, but today, there are no silkworm moths in the wild. They are now completely
domesticated. Silkworm moths only live for 2 or 3 days and do not eat in their adult form. The female will lay
300–500 eggs that will hatch in 1–2 weeks if kept between 75 and 85º Fahrenheit (24–29º C).
teacher’s guide LESSON 4
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The practice of sericulture dates back to 3600 BC. That’s over 5,600 years ago! Sericulture is the farming of
mulberry bushes for their leaves and ensuring that the silkworms have everything they need. When a silkworm
moth lays eggs, they hatch into larvae that eat mulberry leaves (some are fed lettuce or other greens as well),
until they grow from less than 0.1 inches (2 mm) to almost 3 inches (75 mm) long. This takes the larvae 45 days.
When they reach maturity, they begin to create their cocoon from silky strands, and they become known as pupa
instead of larvae. This cocoon is spun with one strand of silk that is around 1,000 yards (915 m) long! To harvest
the silk, the cocoon is blasted with hot air or steam to kill the pupa
before it turns into a moth. Then, the strand is unwound like a
ball of yarn so that it can be woven into silk cloth.
Trees provide homes to so many distinct
and unique creatures. From the tiny
treehopper to the big walking stick,
many incredible
creatures make
their homes in their
leafy canopies. Just
as God created trees
to shelter and provide
fun fact
food for the bugs we
Some silkworms have
learned about today,
been genetically modified,
God created the bugs
introducing spider silk
who live in and on the trees
genes, to make stronger,
with purpose too. God’s original
more elastic silk!
design was a world where everything lived in harmony. Invasive species
like the emerald ash borer are only invasive because of travel—people
inadvertently bringing them to a new location where they cause damage to a new ecosystem.
The more we understand how things work together in their environment, the more careful we can be to help
conserve and protect the delicate balance that each one holds.

Vocabulary
students
It’s time to open Early Reader + Early Elementary:
up your student appearance, thorax
Upper Elementary: appearance,
notebooks.
(Teachers: reference camouflage
Middle School: camouflage, invasive
the Day at a Glance for
species
answers and additional
resources.) Use the checklist to High School: invasive species,
help you complete all the tasks. sericulture
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Today’s Checklist
Read your recitation together as a
family.
Complete the copywork on your
seatwork page.
Work on your spelling words.
Complete your student notebook
pages.
Hands-On Activity: Go for a walk to
a place where there are trees. Look very
closely at the bark, branches, and leaves
to see what kinds of bugs you can find.
Then, sketch was you see!

bugs in the trees
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• D AY AT A G L A N C E •

PAGE 1 NOTEBOOKING Students will use prompts and targeted

PAGE 4 SCIENCE + SOCIAL STUDIES Younger students will

activities in their notebooking pages to help them take notes and/
or reflect on what they are learning about in today’s lesson.

create a “wanted” poster for the emerald ash borer, and older
students will research and write about the emerald ash borer
and southern pine beetle.

PAGE 2 SCIENCE Students will learn about the music created

PAGE 5 HISTORY Students will complete various assignments

by katydids. Younger students will create an instrument to
demonstrate the sound, and older students will research.

about the Silk Road and the goods that were traded.

PAGE 3 LANGUAGE ARTS Students will practice what they

learned about subject,verb agreement by editing a report on
bugs.

• ANSWERS•

early reader + Early Elementary
page
1

page
2

page
3

page
5

Notebooking
Section 1
1. d 2. c 3. a 4. b
Section 3
predators: bats
diet: leaves, other vegetation
Early Elementary only
Section 2
1. treehopper 2. silkworm 3. katydid 4. walking stick

language arts

page
4

SCIENCE + SOCIAL STUDIES

page
5

HISTORY

Science
Early Elementary
Katydids make their own music by rubbing their
wings together.

language arts
Early Reader
1. see 2. do 3. comes
Early Elementary
1. see 2. do 3. comes 4. remain 5. says

HISTORY

1. any new species that is introduced to an environment
and causes disruption to the ecosystem
2. It was introduced to North America from East Asia.
3. It can cause significant damage to the tree canopy
within two years of infestation and complete
destruction within three-to-four years.
4. It has no natural predators, so the population is not
controlled in nature.
5. to not move trees or firewood
1. Goods were traded between countries by traveling
along the Silk Road.
2. This trade route connected China with areas to the
west, such as Rome.
3. China would send silk to the west.
4. Rome and areas from the west would send items such
as wool, silver, and gold back to China.

page notebooking
1 Section 1: The following countries should be labeled:

page notebooking
1 Section 3: predators: bats

diet: leaves, other vegetation

Science

for mating purposes, to claim their territory, or as a
defensive or aggressive move
teacher’s guide LESSON 4

1. see 2. do 3. comes 4. remain 5. says 6. was 7. was
8. find 9. mosquitos 10. think

middle + High School

Rome: wool, silver and gold; the Silk Road; China:
silk

upper elementary
page
2

page
3
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China, Kazakhstan, Kyrgyzstan, Uzbekistan, Tajikistan,
Afghanistan, Turkmenistan, Iran, Iraq, Syria, Lebanon
Section 2: eggs hatch into larvae that eat until they grow
to be almost 3 inches long (around 45 days); they become
known as a pupa when they reach maturity and begin to
create their cocoon with their silky strands; the cocoon
is blasted with hot air or steam to kill the pupa before it
becomes a moth so the silk can be harvested
bugs in the trees
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middle + High School cont.

• ANSWERS•

page notebooking cont.
1 Section 3: See Upper Elementary answers.

Section 4: Some treehopper species are invasive to the
United States. When a shipment is found with a species of
treehopper, the USDA works to identify the species. If it is
an invasive and dangerous species, the shipment is returned
to where it came from, destroyed, or fumigated to kill the
treehopper.

page
2

Science

3. Researchers monitor forests closely, look for signs of
trouble, try to predict where outbreaks may occur,
and thin areas where infestations have begun.
High School only
Emerald Ash Borer: Scientific name: Agrilus planipennis
4. “Blonding” is when birds will remove the outer layer
of bark when the tree is infested. This also reveals the “s”
shape that is carved into the bark by the larva.
Southern Pine Beetle: Scientific name: Dendroctonus
frontalis
4. Beetles will burrow into the inner bark and leave pitch
tubes, or resin masses, on the outside of the tree and
form the “s” shape burrows on the inner bark. They also
introduce a fungus to the tree that prevents water from
flowing through the tree.

1. by rubbing their ridged forewings together
2. They can be heard during the day, but usually they are
heard late at night into the early morning.
3. reproductive, aggressive, defensive, or territorial
4. nocturnal
5. leaves, flowers, and sometimes other insects or eggs
page HISTORY
6. in every region except Antarctica
5 1. A silkworm moth larvae creates a cocoon from a silky
strand. The pupa is killed by hot air or steam, and the
7. birds, bats, praying mantis, tree frogs, spiders, and
strand is unwound and woven into silk cloth.
rodents
2. The Silk Road was a trade route that connected
High School only Scientific name: Tettigoniidae
China with areas to the west, such as Rome.
Appearance: green, leaf-shaped, 0.5–4 inches long, with
3. China would send silk, tea, porcelain, spices,
longer hind legs; they can have long, short, or no wings
medicine, ivory, and more to the west. They would
8. They have a tympanic organ on each foreleg that acts as an
get back wool, silver, gold, horses, camels, textiles,
ear. They even raise a leg to be able to better detect sound.
fruits, animal furs, and more.
page language arts
4.
(Answers may vary.) They may have kept it a secret
3 Middle School
because they knew it was special. They could make
1. have 2. is 3. have 4. bugs 5. disperses 6. blends
more money from a higher demand.
7. was 8. stench 9. wasn’t 10. beetle 11. is
High School only
High School
5. yes—part of the Silk Road still exists today as a paved
1. rainforest 2. is 3. its 4. continues 5. eats 6. its
highway between Pakistan and China
7. isn’t 8. is 9. one-tenth 10. is 11. numbers 12. this
6. The top 5 highest raw silk exports of 2019 were
page SCIENCE + SOCIAL STUDIES
China (64%), Vietnam (15.5%), Uzbekistan
4 Emerald Ash Borer
(8.57%), Italy (6.45%), and Romania (2.37%)
See Upper Elementary answers.
Southern Pine Beetle
1. southeastern United States: from New Jersey to
Florida, Texas, and Illinois
2. These beetles kill the pine tree they invade. Normally,
they would focus on weak or damaged trees. However,
during an outbreak, entire forests of healthy trees can
be destroyed. Dead pine trees also pose a great risk for
forest fires.
bugs in the trees
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Today’s Prayer
Thank you, Jesus, for both the fruit you
provide for us to eat, as well as the fruit
you produce in our lives. Teach us what
it means to abide in you and help us
to be rooted in your word. As we learn
about the patterns and ecosystems
in the orchard that you created to
work together, fill us with wonder and
curiosity to keep exploring your world.

LESSON 5

BUGS in the

orchard
If you’ve ever been to an orchard during harvest season, you have been
blessed with a unique treat. Many people only ever see their fruit on
grocery store shelves. They have never
been able to appreciate the beauty of
an apple tree full of crisp, red apples.
They have never witnessed the dusty
purple fruit of a plum tree hanging
so heavily on the branches that
they droop. The glisten of
jewel-toned cherries is without
comparison in a fruit orchard,
and the smells are just as delightful
as the sights here. Tall grass swishing
between the trees, the buzz of a bee,
and likely the chatter of many people picking and
harvesting and caring for the trees are all sounds
you might hear between the rows of rich, woody
branches. An orchard is well worth the visit, but have
you ever wondered what it actually is?
Orchards are groups of fruit or nut trees. Some dictionaries even
include sugar maple trees in their definition. These groups of trees can
be full of variety—like what you might find in someone’s backyard.
They may also specialize in one type of fruit or nut—like what you might find
in a commercial orchard. If you go for a drive through an area that is known for
its fruit production, chances are that you will pass by many apple orchards, almond orchards, or orange groves.
Some are more common in warmer, southern regions where the growing season is longer and the types of fruit
grown will depend on the climate, soil, or even the humidity. In the same way, the types of bugs you encounter
in an orchard vary depending on the area, climate, type of wood or fruit they eat, and many other factors.
Today we will learn about just a few different types of insects, but if you are interested, look up more specific
ones you might find in your area (if you have orchards that is!).
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Terminology Time Out!

You may be wondering why an orange grove isn’t called an orchard. No one
seems to know quite why orange and other citrus orchards are known as
groves. The word grove just means “a group of trees with no underbrush,” and
it is not restricted to food-producing trees. You can have a grove of willows or
spruce trees. Perhaps saying “orange orchard” seemed like too much of a mouthful to
someone, so they decided to get out their thesaurus and find another word for a group
of trees. However it came to be, the name has stuck, and most stands of citrus trees are
referred to as groves, even though they fit the definition of an orchard. These aren’t the only
types of fruit farms with a different name. Grapes are grown on a vine not a tree, so the place
grapes grow is called a vineyard instead of an orchard. A blueberry farm is called a barren while a
strawberry field is called exactly that—a strawberry field.

wasps

Have you ever been outside on a hot summer day and seen a swarm of yellow wasps
or perhaps a massive, paper nest attached to a building or a fence? These
common wasps, called paper wasps, are perhaps the most well-known variety.
Their social structure is similar to that of honey bees. However, there are around
30,000 different species of wasps in the world, and most of them are less social
than the ones you might find in the paper-looking nest in your backyard. Wasps are a
group of insects that are closely related to ants and bees, but they have some unique characteristics. Compared
to bees, wasps generally have a smoother body. Most of them do not rely on nectar as a primary food source.
Many species are either hunter or are are parasitic in nature—meaning that they live off of another organism.
They have a very narrow connection between their thorax and their abdomen called a petiole. Most wasps are
equipped with wings, and some species sting.
Most wasp species are solitary. This means that they live on their own, without a social order. These insects play
an important role in many different ecosystems, including the orchard. Yellowjackets and paper wasps are drawn
to the sweet-smelling fruit of an orchard. They can cause problems by eating through the fleshy skin—especially
of soft fruits such as peaches, cherries, and nectarines. Wasps are at their worst when the fruit
ripens and begins to fall from the trees, rotting in the sun and attracting hungry animals and
insects alike. As annoying as they might be when you are trying to pick a juicy piece of fruit,
they are not all bad and serve an important purpose. These wasps are omnivores, meaning
they eat plants and meat. They help keep the pest population under control by eating insects
that might damage the trees. They also aid in cross-pollination as they fly from tree to tree,
searching for food. Despite their nasty sting, they are a delicacy to many animals that
are looking for a snack. So the next time you see a wasp, remember that God created
everything as part of an intricate ecosystem, with a plan and a purpose (just like you).
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WASPS
Ruby-tailed wasps like to
lay their eggs in the nests of
mason bees. These wasps
are common in the UK.

Only about 1,000
species of wasps
are social.

Solitary wasps
often nest in the
ground.

Many parasitic wasps lay their eggs
in the eggs or by the larvae of other
animals. When the larvae hatch, they
feed on the eggs or the larvae of the
other animals, destroying them. This
helps control pest populations.

Hornets, yellow
jackets, and velvet
ants are all types of
wasps.

RUBY-TAILED WASP
Social wasps use pheromones to communicate with each
other. Pheromones are chemical signals that these insects use
to alter the behavior of other wasps. If a hive is under attack,
guard wasps will send out a message to the hive, and soon
the whole group of wasps will rally and attack the intruder.
Pheromones are used in the social structure of a honey bee
colony as well.

Wasps are eaten by mantises,
dragonflies, spiders, and centipedes,
as well as birds. In Central Japan, some
people even farm and eat wasps and
their larvae! When cooked, the larvae
have a meaty texture, and when they are
raw, they are described as buttery.

Mason Bees

There are many varieties of mason bees all around the world, with nearly 150 species in North America alone!
These bees are known as some of the most efficient bees at pollinating flowers and orchards. In fact, they are
often called orchard bees. They are so effective that it only requires about 300 of them to pollinate an entire acre
(0.4 hectares) of apple or cherry trees. They play a very important role. Without pollination, the flowers will not
develop into fruit for you to enjoy! These delightful bees rarely sting and can be many different colors, from yellow
and black to metallic green or blue.
Mason bees are not social like honey bees; they live on their own. Each female mason bee lays eggs and rears
them by herself. They often use abandoned tunnels from beetles or hollow stems of old plants to lay their eggs in.
They will also nest in man-made mason bee houses which are a series of tunnels, tubes, or trays made of natural
materials in a specific way. Mason bees use mud to modify these tunnels to prepare for laying eggs. A mason bee
mother collects pollen and nectar in a mass and deposits it into the tunnel before laying one egg. She then builds
another mud wall and fills it with food and an egg. When the tunnel is full, she seals it with mud. The mason
bee larvae that hatch eat the pollen and nectar, rest, and then spin a cocoon. When fall arrives, there is a fullyformed mason bee still trapped in its chamber. This new adult bee sleeps through the winter until spring, when it
emerges as the new generation of mason bees, ready to take on the challenge of pollinating and reproducing in
the delightful spring sunshine!
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fun fact
A mason is someone who works with bricks,
clay, or mud construction. These bees get their
name from the way the females use mud to
make their nests!

MASON BEE

leafhopper

Have you ever seen leaves that don’t look healthy? Sometimes
leaves look this way because they don’t have enough water or
because the plant has a disease. Other times, the sick leaves are
a result of a pest snacking on them. Leafhoppers—similar
to grasshoppers but much smaller—love to suck sap
from plants. They also have a tendency to destroy
the chlorophyll in leaves. Some leafhoppers take
diseases from one plant and spread it to another
when they move on to feed. Others cause the
leaves of plants to curl, affecting the health and
growth of the plant. With tens of thousands of species
of leafhoppers, they are found all over the world snacking on a wide
variety of plants. But most single species only eat from a few special
varieties. These tiny insects grow to a maximum length of about 0.6
inches (15 mm), with many species being only a few millimeters long.
On their own, these insects can’t do much damage to a plant, but
in large numbers, they can cause many issues. Besides the problems
you have already learned about, leafhoppers can produce a disease on
plants called hopperburn, caused by the toxin they release as they feed.
Leafhoppers in the orchard can cause major problems for apple trees. White apple
leafhoppers and rose leafhoppers attack mature apple trees. They cause damage to fruit as it is developing and
even prevent fruit from forming properly. Hopperburn can appear on apple leaves as dried, crispy edges of the
leaves. The hoppers also cause the leaves to be pale and speckled. Potato leafhoppers can cause considerable
damage to young apple trees.
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The life cycle of leafhoppers varies
from species to species. White apple
leafhoppers live on apple trees their
entire lives, hatching out of eggs that
survived the winter each spring. Rose
leafhoppers lay eggs on wild roses and
other trees. When they hatch, they feed
on the host plants. As the adults emerge,
they move to apple trees where they will
live for a second and third generation.
The third generation adults return to
the wild roses to lay their eggs in the
fall. Potato leafhoppers migrate north
from the southern United States each
year. These insects are less predictable
because of their migration pattern.

WINGS

THORAX

HEAD

6 LEGS

ABDOMEN

LEAFHOPPER
These are just a few of the amazing, teeny-tiny creatures you might find in or near your fruit at an orchard, and it
barely begins to scratch the surface of this fascinating ecosystem. From wriggling, white cherry fly larvae feeding
off your cherries to the moth larvae that burrow deep into the flesh of your apple, there is a wide variety of larvae
(otherwise known as worms) that grows and develops in the safe cocoon of a piece of fruit. Even harmful insects
also provide food for carnivorous insects such as spiders and beetles, and these insects help keep harmful insect
populations down. The food chain that God created remains one of the most effective forms of management
of insect populations when the balance He established is maintained. The next time you bite into a juicy piece
of fruit, think about where it came from and the unique habitat that orchard provides to the
spiders, flies, bees, and other creepy crawlies that call it home.

students
It’s time
to open up
your student
notebooks.
(Teachers: reference the Day
at a Glance for answers and
additional resources.) Use the
checklist to help you complete
all the tasks.
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Vocabulary
Early Reader: solitary, orchard
Early Elementary: orchard, grove
Upper Elementary: grove,
intricate
Middle School: intricate,
parasitic
High School: parasitic,
pheromone
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Today’s Checklist
Read your recitation together as a
family.
Complete the copywork on your
seatwork page.
Work on your spelling words.
Complete your student notebook
pages.
Hands-On Activity: Make a mason
bee house! Then, put it up in your yard
and see if any bees come to live. You
could also order mason bees from a
nursery or farm supply store.

bugs in the orchard
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• D AY AT A G L A N C E •

PAGE 1 NOTEBOOKING Students will use prompts and targeted

PAGE 4 GEOGRAPHY Students will complete maps showing

activities in their notebooking pages to help them take notes and/
or reflect on what they are learning about in today’s lesson.

where different fruits are grown.

PAGE 5 BIBLE Students will study John 15:5. Younger students

PAGE 2 SCIENCE Students will read about or research the

differences between wasp stings and bee stings. Younger
students will act it out, and older students will answer questions.

will “prune” a drawing of a tree, while older students will
answer reflection questions.

PAGE 3 LANGUAGE ARTS Students will review their spelling and
vocabulary words. There is a cheat sheet in the appendix of
each student book if needed.

• ANSWERS•

upper elementary

early reader + Early Elementary
page
1

page
2

Notebooking

page notebooking
1 Section 1

Section 1
Refer to the diagram on page 69 of the Teacher’s
Guide.
Section 2
similar: social structure similar to honey bees, aid in
pollination
different: wasps have a smoother body, they don’t
rely on nectar as food, most wasp species are solitary
Section 3
helpful
wasp: eating other orchard pests and pollinating
bee: pollinating the orchard
harmful
wasp: eating the orchard fruit
leafhopper: sucking sap and spreading disease

Refer to the diagram on page 69 of the Teacher’s
Guide.
Section 2
Answers may include:
paper wasps: social insect, do not rely on nectar as food
source, hunter or parasitic, known to sting
mason bees: solitary insect, efficient pollinator, rarely
sting
similarities: smooth body, pollinators
Section 3
See Early Elementary answers.

page
2

science

page
5

bible

Science
Early Elementary
1. no 2. yes 3. b
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1. A honey bee can only sting once, and then it
dies. Wasps can sting multiple times.
2. If stung by a honey bee, get the stinger out right
away, and wash the area with soap and water.
3. If you see wasps or bees flying back and forth to
a particular area this is a sign a nest is near.
4. To avoid stings, don’t swat at a wasp or bee, and
don’t go barefoot.
1. Pruning a tree can help it to grow stronger,
develop new growth, and avoid disease.
2. God sometimes trims things from my life that
are standing in the way of producing fruit or
growing stronger.
bugs in the orchard
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• D AY AT A G L A N C E •
• ANSWERS•

Middle + High school

4. To avoid stings, don’t swat at a bee, don’t wear
dark colored clothing, and avoid getting too
close to the hive.
5. If stung by a honey bee, get the stinger out
right away, then wash the area with soap and
water.
Wasp
1. Wasps are important as predators for pest
control in the garden.
2. A wasp might sting if provoked or threatened.
3. Wasps can sting multiple times without being
harmed.
4. To avoid wasp stings, don’t swat at the wasp,
don’t go barefoot, and avoid getting too close
to a nest.
5. If stung by a wasp, wash the area with soap
and water and avoid rubbing or scratching.
High School only
Extension Activity: If a person has swelling to
their face, mouth, or throat; difficulty breathing;
or nausea and/or vomiting after a sting, they
are having an anaphylactic reaction. They need
emergency help right away.

page notebooking
1 Section 1

See the diagram on page 69 of the Teacher’s Guide.
Section 2
See Upper Elementary answers.
Section 3
See Early Elementary answers.
Section 4
Answers could include:
Each female mason bee lays eggs and rears them by herself.
They often use abandoned tunnels from beetles or hollow
stems of old plants to lay her eggs in. They also nest in manmade mason bee houses which are a series of tunnels, tubes,
or trays made of natural materials in a specific way. Mason
bees use mud to modify these tunnels to prepare for laying
eggs. A mason bee mother collects pollen and nectar in a
mass and deposit it into the tunnel before laying one egg. She
then builds another mud wall and fills it with food and an egg.
When the tunnel is full, she seals it off with mud. The mason
bee larvae that hatch eat the pollen and nectar, rest, and then
spin a cocoon. When fall arrives, there is a fully formed mason
bee still trapped in its chamber. This new adult bee sleeps
through the winter until spring, when it emerges as the new
generation of mason bees.

page
2

page
4

science
Honey bee
1. Honey bees are very important pollinators in a
garden.
2. A honey bee might sting if provoked or in an
effort to protect the hive.
3. A honey bee has a jagged stinger that comes
off when it stings something. It dies shortly after
losing its stinger.
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geography
Middle School
Bonus: The pawpaw is found in the eastern U.S. and
southwestern Ontario, Canada.

bible
1. God will sometimes trim things from my life that
are standing in the way of producing fruit or
growing stronger.
2. God wants my life to glorify Him, bear much
fruit, abide in His love, and for my joy to be full.
3. Someone working in an orchard cares for the
trees and wants to see them succeed and bear
much fruit. They only want what is best for the
trees.
High School only
4. It might seem painful at first to have something
taken or trimmed away, but it would be worth it
in the long run so that I could grow closer in my
relationship with Jesus.
bugs in the orchard

Today’s Prayer
Thank you, Jesus, that you reveal
yourself to us through your creation.
As we learn more about the creatures
in the majestic northern forests of the
world, may we remember your majesty
and splendor.

LESSON 6

BUGS in the

boreal forest
The beauty of a majestic forest is difficult to compete with. Different types of forests are found around the globe.
About 30% of the world’s forests are considered boreal forests. These forests are characterized by their towering
spruce and pine trees mixed with various deciduous trees, and they are home to about 3.5 million people. Unlike
a humid rainforest, the boreal forest is a haven from the heat on hot days. Boreal forests are found only in the
Northern Hemisphere around the world. They stretch from the Arctic Circle south on both sides of the globe.
Another common name for this type of forest is the Taiga. Because of the relatively cool temperatures in these
forests,and the cold, harsh winters, the Taiga is home to a relatively small amount of insects compared to tropical
areas. This ecosystem provides an important home for many bugs that interact with the people and other life
forms in the forest. Let’s take a walk through a boreal forest and see what insects we can find!

Ladybugs and Aphids

While most people think of
ladybugs (also known as
ladybird beetles or lady birds)
as a species that is most beneficial
in the garden, large quantities of them
are found in the cool forests of the world.
Most of these delightful beetles are helpful
bugs that do not harm the plants they live on. Over
400 of these species are indigenous to North America.
While the most commonly known ladybug coloration is red with
black spots, they can be found with various coloring and markings
that range from spots to stripes to a wide variety of patterns. They come
in many colors too, including brown, yellow, orange, and black. Ladybugs
are most useful in their fight against aphids. Aphids are a pest that suck
the sap out of plants. Most common garden aphids are a light green color,
but with around 4,000 species, it’s not surprising that aphids can be a variety of
colors—even orange, pink, yellow, and black.
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Aphids have a life cycle that is unique. In the spring and
summer, female aphids without wings begin to reproduce
without being fertilized. Unlike most other insects, aphids give birth
to live young several times throughout the summer. When the
plant becomes too full of the offspring, some of the
young aphids develop into adults with wings and fly
to another plant. This tendency to find new plants
to feed from causes them to spread disease from their
original hosts to new plants. By late summer, there are both male and
female aphids in the newest generations. Once a female has mated, she lays
eggs that survive the winter and will hatch the next year. If these aphid colonies go
unchecked, it’s a disaster for the plant or crops they’re feeding on. In many cases,
an aphid infestation can kill a plant or even a whole crop if it is not controlled.

APHID

Ladybugs love to eat juicy aphids, and when there is an outbreak of aphids in a forest, you can be sure ladybugs
will follow. These little beetles seek out aphids, not only as food sources for themselves, but also for their
offspring. Ladybug larvae love aphids even more than their parents. While they will eat other creatures like mites
or fruit flies, a ladybug larvae will eat hundreds of aphids in just a couple of weeks. If you come across a tree in
the forest that is covered in ladybugs, it is safe to assume that there are aphids on the tree somewhere.
HEAD
THORAX

ABDOMEN

6 LEGS
WINGS COME
FROM UNDER
THE SHELL

LADYBUG
Ladybugs have unique survival strategies. While many insects are relatively defenseless, the markings on
ladybugs serve as a bright warning and defense. When a ladybug feels threatened, it will often flip over on its
back and play dead. It has the ability to secrete fluid that stinks to further deter predators. So if you ever catch
a ladybug and you think it has peed on your hand or it suddenly plays dead, you’ll know that you have probably
scared it. Ladybugs also hibernate. Unlike some insects that migrate to warmer weather, ladybugs stay through
the winter in their homes. Many of them live up to two-to-three years. In the fall, they begin to look for warm
places to hibernate, and some may find their way into your home or garage if you live near a large population
of ladybugs. Others form groups to hibernate together through the winter. They live off of their fat stores until
spring time when they can hunt again!
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Ticks

Ticks are arachnids that are parasitic in nature. Much like mosquitos, they
need the blood of animals or humans to survive. Without feeding on blood,
ticks cannot procreate. There are over 800 species of these little critters. Most
ticks do not get bigger than about 0.5 inches (15 mm), although some species
can be as large as 1 inch (30 mm). Ticks are considered vectors because they have the ability to
carry diseases to their hosts. Some of these creatures feed off of only one host, while others are
opportunistic feeders, attaching to any host available. These creatures are found all over the world.
Ticks have a life cycle that is different from many other arachnids. While most arachnids have all eight legs when
they hatch, ticks have only six legs in their larval stage. Tick larvae hatch close to the ground. Once hatched,
they slowly move up a blade of grass, and when a potential host scurries past, the tick smells it and falls onto it.
(These hosts tend to be small mammals or even birds.) Ticks then attach to the host and begin to feed. When
the tick is full, it will detach and molt. At this point, the larva turns into an eight-legged nymph. The nymph is
hungry again and waits for another host to pass by. (This host might be another small animal, or it could be a
larger animal or even a human.) It will repeat the cycle of feeding and molting until it becomes a full-grown adult.
This process can take as long as two-to-three years, and many ticks actually die before they reach
adulthood due to a lack of hosts. Adults can survive without a host for a few years before they must
feed in order to reproduce. The life cycle of soft ticks is somewhat different, as they go through more
than one stage of development as nymphs and tend to stay closer to their hosts between feeds than
hard ticks do.
A tick transmits disease through its saliva. When a tick lands on a human host, it cuts into the skin and
pokes its feeding tube into the body. Many ticks have mechanisms to keep themselves firmly attached
to their hosts. Some have barbs, while others release an adhesive that allows them to hold on. The saliva from
a tick has anesthetic in it, so unlike a mosquito, whose bite you feel immediately, you will likely never feel a tick
bite. Often ticks can feed for several days on a host without the host even noticing. If the host has any bacteria or
infection in its blood, the tick will ingest it and become a carrier. When the tick attaches to its next
host, its saliva can transmit bacteria into it.

Quick Tip
After a hike or a walk through the forest or long grass, check your
clothes and your body for ticks. Most of the time you will find ticks
on your clothes, and they are easy to brush off before they have a
chance to feed. If you find a tick in your body, keep the tick and take
it with you to an emergency room or walk in clinic. They can usually
test the tick for diseases and ensure you get proper care if it was
carrying a disease.

Adult tick engorged
after feeding
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Ticks have the ability to carry many diseases, but one of the most dangerous to humans is Lyme disease. This
disease is caused by a bacteria that is transmitted through tick bites to humans. Lyme disease is often indicated
by a rash that is described as a bulls-eye. If caught early, a heavy round of antibiotics can cure Lyme disease.
However, if it is left undetected, it can cause a host of problems and becomes difficult to treat. Many places in
the world do not understand how to treat Lyme disease once it has advanced, and many people with the disease
spend years and thousands of dollars just trying to find out why they are sick. Some of the symptoms of Lyme
disease are severe headaches, joint and tendon pain, heart issues, pain in your nerves, numbness, tingling, and
even inflammation in your brain or spinal cord. The bacteria that causes Lyme disease is vicious, and many
people who have struggled with the disease for many years are misdiagnosed with many other diseases before
they ever learn that they have Lyme.

Mountain Pine Beetle

The mountain pine beetle has gained a lot of attention in recent years. Its population has been on the rise
in the last few decades in British Columbia. It has attracted attention from the Canadian government and
gained notoriety around the world. While this beetle is known for the significant damage it has caused in
British Columbia, it can be found all over western North America and attacsk a wide variety of pine trees in
the forest. Like other bark beetles, these pests attack pine trees by eating and creating tunnels under the bark,
compromising the health of the tree. This has led to issues with forest management and the logging industry in
British Columbia.

MOUNTAIN PINE BEETLE
Under normal
conditions, pine trees
release a toxin that will
stop an attack.

When an outbreak occurs,
the tree’s defenses cannot
keep up.

Once a pine
tree is dead, the
beetles move onto
another tree.

Woodpeckers, other insects,
and parasitic insects prey on
mountain pine beetles.
After the beetles kill the
tree, the needles turn red
and eventually fall off,
leaving bare branches.
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The wood under the bark has a unique
pattern from the beetle eating away at it.
Often the inside of the wood has a unique
bluish tinge from blue stain fungi that are
brought in during the attack.
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The boreal forest is home to so many more
interesting creatures. Though some may be harmful or
dangerous, learning about them can help us be safer in
the forest. Learning that ticks carry disease can teach you
to check for ticks so you don’t get sick. And even though
pine beetles have the ability to kill trees in large numbers when
there is an infestation, the wood they leave behind is beautiful and
has a variety of uses. As you learn about the bugs in the boreal forest, you can appreciate the
dangers and beauties of these special forests in a fresh new way.

students
It’s time
to open up
your student
notebooks.
(Teachers: reference the Day
at a Glance for answers and
additional resources.) Use the
checklist to help you complete
all the tasks.
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Vocabulary
Early Reader: ladybird beetle,
larva
Early Elementary: larva, interact
Upper Elementary: interact,
outbreak
Middle School: outbreak, vectors
High School: vectors, survival
strategies
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Today’s Checklist
Read your recitation together as a
family.
Complete the copywork on your
seatwork page.
Work on your spelling words.
Complete your student notebook
pages.
Hands-On Activity: Raise ladybugs!
Many nurseries have them refrigerated.
Try to release them somewhere that
there are aphids, so you can watch the
life cycle up close!

bugs in the boreal forest
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• D AY AT A G L A N C E •

PAGE 1 NOTEBOOKING Students will use prompts and targeted

PAGE 4 GEOGRAPHY Students will learn about boreal forests.

PAGE 2 SCIENCE Students will read about hibernating bugs.

PAGE 5 HISTORY + COOKING Students will learn about how

activities in their notebooking pages to help them take notes and/
or reflect on what they are learning about in today’s lesson.

Younger students will read and answer questions, and older
students will research.

Younger students will create or write about a home to hibernate
in, and older students will research.

people have eaten bark for centuries and will create their own
edible bark! Older students will also answer questions.

PAGE 3 LANGUAGE ARTS Students will choose a topic and
begin planning for their news report.

• ANSWERS•

early reader + Early Elementary
page
1

page
4

upper elementary

Notebooking

page notebooking
1 Section 1–2

Section 1
release stinky fluid, flip onto back and play dead,
bright markings and colors
Section 2
Answers may include: they attach to a host and suck
the blood; the bite is not felt and can go undetected
for days; they transfer disease through their saliva;
many have mechanisms to keep them attached
(barbs or adhesives); they can cause Lyme disease;
when hiking in the woods, always check your clothes
and body for ticks
Section 3
predators: woodpeckers and other insects
diet: pine bark
Section 4
larva: the first life stage of many insects and
arachnids
ladybird beetle: a small insect known as a ladybug
Early Elementary only
interact: how things influence each other

See Early Elementary answers.
Section 3
interact: how things influence each other
outbreak: a sudden increase in something—in this case,
an overabundance of bugs
Section 4
See Section 3 of Early Elementary answers.

page
4

geography
See map in appendix.
Early Elementary only
1. a 2. b 3. Answers may include deer, moose,
caribou, elk, snowshoe hare, grizzly bear, wolf,
beaver, and flying squirrel.

teacher’s guide LESSON 6

geography
See map in appendix.
1. Boreal forests are only located in the Northern
Hemisphere.
2. Taiga is another word for boreal forest, and it
means “land of the little sticks.”
3. Boreal forests have cool summer temperatures,
harsh winters, and fewer insects than other
forests around the world.
4. Logging is a major threat to this area.
5. Answers may include: deer, moose, caribou, elk,
snowshoe hare, grizzly bear, wolf, beaver, flying
squirrel

page history + Cooking
5 1. Pine tree outer and inner bark could be used for

food and medicinal purposes.
2. The inner bark contains fiber, carbohydrates,
vitamins, and minerals.
3. Even though Indigenous Peoples were careful to
not take too much away from the tree, what they
did remove caused a permanent scar on the tree.
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• D AY AT A G L A N C E •
• ANSWERS•

middle + high school
page
1

page geography
4 • Location: Boreal forests are found in the

Notebooking
Section 1
Answers could include: release stinky fluid, flip onto
back and play dead, bright markings and colors,
hibernation during the winter.
Section 2
See Early Elementary answers.
Section 3
outbreak: a sudden increase in something—in this
case, an overabundance of bugs
vectors: bugs that carry disease from host to host
Section 4
Answers could include: females without wings
reproduce without fertilization in spring/summer;
give birth to live young several times through a
summer season; only some develop to adulthood,
growing wings to fly off; once males and female have
developed to adulthood, they will mate; female will
lay eggs that survive through the winter to hatch in
the spring

•
•
•
•
•

page history + cooking
5 Middle School

See Upper Elementary answers.
High School
1. The inner bark of pine trees could be eaten fresh,
roasted, or dried and ground into a powder. The
powder could be used like flour and mixed with
other things when cooking.
2. See Upper Elementary answers.
3. See Upper Elementary answers.
4. In some places it became illegal to strip bark from
living trees. Also, access to sugar, salt, dried fruit,
wheat, and pharmaceutical products improved,
decreasing the need for tree bark in their diet.

page science
2 High School

Answers could include:
Snow acts as a blanket and insulates the ground to
keep it at a more constant temperature.
Hibernation homes include leaf litter, under or inside
logs or trees, under rocks, or underground.
ladybug: higher elevations; they will clump together
to stay warm
Wasp: in the eaves and attics of houses or barns, most
of the colony dies off during the winter, but the queen
(and future queens) rests in a semi-dormant state and
stays alive
honey bees: stay in the hive and cluster together
when temperatures drop; they can also raise their
body temperature by vibrating their wing muscles;
they will eat up to 30 pounds (13.6 kilograms) of
stored honey during winter months.
mourning cloak butterfly: in tree holes or other
shelters; it can reduce the water content of its body
and produce glycerol which acts as antifreeze
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Northern Hemisphere, in North America,
Europe, and Asia. (See map in Early Elementary
answers.)
Also called: Taiga is another word for boreal
forest, and it means “land of the little sticks” in
Russian.
Climate: Boreal forests have cool summer
temperatures and cold harsh winters.
Vegetation: These forests have mainly conifer
trees, such as spruce and pine.
Animals found here: Animals include deer,
moose, caribou, elk, snowshoe hare, grizzly bear,
wolf, beaver, and flying squirrel.
Major threats: Logging—cutting down trees for
building materials and paper goods—is a major
threat to boreal forests.
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Today’s Prayer
Thank you, Jesus, that you provide
food for us through farming. Help us
appreciate each creature that makes
the fields its home as we learn about
the bugs in this environment. Just as
seeds in the field must fall on good soil
to grow well, prepare the soil of our
hearts to learn. May we be filled with
wonder at who you are.

LESSON 7

BUGS in the

field

The delicious taste and smell of fresh bread straight from the oven is hard to beat. Have you ever thought about
how bread is made? Perhaps you’ve seen the process of breadmaking at home. Mixing flour with yeast, oil, and
salt makes a delicious side dish to almost any meal. Flour is made from a grain that is crushed and processed to
produce the delightful powder that makes light, fluffy bread. In North America, bread is most commonly made
with wheat flour, but flour can also be made from other grains like rye, barley, spelt, corn, and even rice. These
grains are grown in fields all around the world, and just like every other ecosystem of growing things, there are
bugs to be found in the fields!

Dung Beetles

Dung beetles are also known as scarab beetles or tumblebugs. They get
their name from their favorite food: poop. These unique beetles
are beneficial in a field or other growing area because they
help decompose the manure of larger animals. There are
three different types of dung beetles with many species
between them. These beetles are usually dark colors, like
brown and black, and some have a metallic shine to
them. Dung beetles often use their horns to roll up the
dung that they find and snack on it or lay their eggs in it. Others,
like to tunnel into a pile of dung right where it is and settle in
to snack on their new home as if they had just discovered a
gingerbread house large enough to live in. Still others, build
their tunnels underneath the pile of dung, where the female
beetle will make her home and prepare to lay her eggs. You
may think that eating poop sounds disgusting, but these beetles
were designed to get the very last of the nutrition out of dung
left behind by larger animals. This helps it to breakdown faster,
enriching the soil with natural fertilizer.
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DUNG BEETLE
Male dung beetles will fight
for a female’s attention—just
like mammals who have
antlers.

Some dung beetles are capable of
moving more than 1,000 times their
body weight.
Dung beetles are eaten by
birds like burrowing owls and
crows, as well as foxes and
other bugs.

SIZE

: 0.2

Some dung beetles have scoops on
their heads, some have horns, and
others have neither.

Dung beetles are
found all over the world
except Antarctica.

–1.2

INC

HES

Dung beetles can eat
their own weight in
dung in a 24-hour
period.

(5–3

0M

M)

They can live in many
different ecosystems but
are found primarily in
grasslands or forests.

You may not want to share a snack with dung beetles, but we should all be thankful that they help decompose
the dung of other creatures that would otherwise take much longer to provide beneficial nutrients to the soil.

Jumping Spiders

There are around 5,000 species of jumping spiders
that do not trap their prey but actively hunt them.
These spiders are found in ecosystems varying
from tropical to Arctic. Because they do not
need strong structures to spin webs, they
are often found in fields and contribute
to the control of pests that might
otherwise destroy crops. They
often have unique coloring and
beautiful patterns. Their most
distinctive feature is their
huge eyes. Jumping spiders
JUMPING SPIDER
have eight simple eyes. The
two big eyes in the center of their head are the eyes that see the most detail. The other three pairs are positioned
on the sides and back of the jumping spider’s head. They are used to look backward and detect motion. These
diurnal bugs love the sunshine and hunting during the daytime if it’s sunny. They often retreat to warm, dry
places on cloudy or rainy days. The way they stalk their prey has been described as similar to a cat, striking with
speed and precision.
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These spiders have unique mating rituals—the males dance and even sing to attract a mate. But mating is
a dangerous business in the world of jumping spiders. The female may decide she would rather snack on a
potential mate than reproduce with him. The males wave their legs and make sounds that are transmitted
through the ground to the female spider’s sensory hairs. Some species can take up to an hour to perform their
mating ritual, and once they have mated, there is no guarantee that the male will get to move on. Like a praying
mantis, the female sometimes eats her mate.
Many species of spiders are a benefit to crops and fields. These predators help control the population of
damaging insects and other creatures. Spiders are part of a healthy and diverse ecosystem. If you have a hard
time enjoying the arachnids in God’s creation, remind yourself that they can help keep pests off your food without
the use of harsh chemicals.

Grasshoppers and Locusts

If you’ve ever had a hot, dry summer, you’ve probably seen a grasshopper or two no matter where you live.
Grasshoppers are best known for their ability to destroy plants, particularly plants that provide human food. It’s
not that they are partial to human food, however. They will literally eat anything green that they happen to land
on. These creatures are known for their ability to jump from plant to plant fluttering their wings, as well as for
their songs. There are around 18,000 species of grasshoppers in the world. They range in color from green to
brown with a variety of patterns on them. Some grasshoppers are capable of flight and some are not. While most
grasshoppers do not present a risk to fields from a commercial standpoint, grasshoppers can destroy a garden
quite quickly. They are usually a nuisance to the fields they populate, but
they play an important role in the ecosystem as a whole. Many animals eat
grasshoppers, and without them for food, it could affect much more than just
the crop in a field.
ANTENNAE
6 LEGS: BACK LEGS
ARE STRONG FOR
THORAX
JUMPING
HEAD

WINGS

COMPOUND EYE
ABDOMEN

LENGTH: 0.4–4 INCHES (1–10 CM)

LOCUST
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What’s the difference?

Have you ever wondered what the difference is between a
grasshopper and a locust? When you first learned about the story of
the Exodus and the plague of locusts, you might have thought
that locusts was just another name for grasshoppers. While
this is true, it is a little bit more complicated than that. Not
all grasshoppers are locusts, but all locusts are grasshoppers!
Certain species of grasshoppers have the ability to become locusts.
They begin as grasshoppers, enjoying a lonely life, munching on
greenery. However, because of their conditions, sometimes they become
gregarious (social; fond of company). These otherwise solitary bugs begin to
act as a community. This most often happens after there have been dry conditions,
forcing the grasshoppers to congregate in small areas that still have plants
growing. Then, when there is abundant food again, they swarm, reproducing
quickly. They act as a community all moving in the same direction. The huge
swarms will stop over a field of grain and eat until they are full, leaving destruction
in their wake. You’ve likely never heard the term locust used unless a field—or even a
whole region—was wiped out from these nasty critters.
Grasshoppers are distinctive bugs that many people have been fascinated by over the
years. In some places in the world, they are considered an important source of protein.
Remember John the Baptist? He ate locusts and honey in the wilderness. They remain
an important food source for people in nations around the world. Fried bugs, including
grasshoppers, are considered a treat in some places. People aren’t the only ones who
like to snack on grasshoppers; birds, reptiles, rodents, spiders, and even beetles enjoy
grasshoppers as well.

Lacewings

In the last lesson, you learned about aphids and their predator ladybugs that live in
gardens and forests. Another predator of aphids is the lacewing. There are about
1,300 species of lacewing. They love to eat not only aphids, but thrips, whiteflies, and
the eggs of other insects. These unique and delicate creatures like to make their home
in grasses, making them a fantastic pest control in the field. Many species of lacewing
are green or brown in color, and as you may have guessed, they have beautiful wings
that resemble lace.
The sight of lacewings in a field is a relief to a farmer because it means that
the natural ecosystem of pest control is at work. While the adults usually feed
on nectar, pollen, and the sweet honeydew produced by aphids, their larvae
are voracious eaters of not only aphids, but also caterpillars and even some
beetles. The larvae are so well-known for their appetite for aphids that they are
sometimes called aphidlions (aphid-lions). Unlike many insects, who lay their eggs in groups, lacewings
lay each egg on a single stalk about 0.5 inches (1.25 cm) above a leaf. This prevents the young larvae
from eating the eggs of their siblings when they hatch. In some places, farmers or gardeners can even
purchase lacewings to release in their fields or gardens to help control the population of aphids and other
pests.
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Like other plant life, many fields
are reliant on pollinators so the
crops will produce food. You have
learned that both domesticated and
wild bees, along with butterflies, provide
important pollination to plants around
the world. Did you know that other creatures
also participate in the pollination of crops? Other
contributors include flies, moths, ants, wasps, and
even larger animals like birds and bats. A healthy
crop ecosystem will provide habitat to all of these creatures
and more, all the while producing food for us to eat.

LACEWING

Healthy farmland is difficult to achieve. It is a balance. For many years, fields and crops were at the mercy of the
weather and the natural world to balance itself. Today, it is common practice on many farms to use pesticides
to control the population of bugs in the field. While this is a quick fix to a problem that threatens food security,
pesticides can have negative effects on the quality of the crops and also on the ecosystems around the fields.
When there are no bugs, good or bad, it means that pests can more easily take over, and more pesticides are
then needed. This can be a difficult cycle to break. The loss of some creatures, like dung beetles, can increase
the need for chemical fertilizers. Today, there is a growing movement to restore health back to the soil of our
farmland around the world, and that process just may begin with bugs.

Vocabulary
students
It’s time to open Early Reader: dung, locusts
up your student Early Elementary: locusts,
decompose
notebooks.
(Teachers: reference Upper Elementary:
decompose, aphidlions
the Day at a Glance for
Middle School: aphidlions,
answers and additional
resources.) Use the checklist to diurnal
help you complete all the tasks. High School: diurnal ,
gregarious
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Today’s Checklist
Read your recitation together as a
family.
Complete the copywork on your
seatwork page.
Work on your spelling words.
Complete your student notebook
pages.
Hands-On Activity: Go on a
grasshopper hunt! See if you can
capture grasshoppers at more than one
stage of life!

bugs in the field
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• D AY AT A G L A N C E •
PAGE 4 BIBLE Students will order the 10 plagues of Egypt,

PAGE 1 NOTEBOOKING Students will use prompts and targeted

activities in their notebooking pages to help them take notes and/
or reflect on what they are learning about in today’s lesson.

and older students will also answer questions.

PAGE 2 SCIENCE Students will complete various assignments

writing their spelling words for the week, as well as learning the
definitions for their vocabulary words. There is a cheat sheet in
the appendix of each student book if needed.

PAGE 5 LANGUAGE ARTS Students will practice reading and

comparing the orb weaver spider with the peacock jumping
spider.

PAGE 3 LANGUAGE ARTS Students will practice using correct
verb tense agreement.

• ANSWERS•

early reader + Early Elementary
page
1

Notebooking

page notebooking
1 Section 1

Section 1
predators: birds, reptiles, rodents, spiders, beetles,
and people
diet: crops and green plants
Section 3
1. picture of jumping spider 2. picture of dung beetle
3. picture of lacewing 4. picture of locust

page
2

science

page
3

language arts

page
4

upper elementary
Answers could include: not all grasshoppers are locusts,
but all locusts are grasshoppers; grasshoppers can become
locusts by becoming social; begin to act as a community;
after dry conditions, forced to congregate in small areas;
when food is abundant, they swarm and reproduce quickly;
move in same direction and eat until full, leaving destruction
Section 3
Answers could include: 1. dung beetle: helps to decompose
animal manure 2. jumping spider: controls the pest
population in a field by hunting prey 3. grasshopper: known
for destroying entire crops; also a good source of protein for
its predators, and for people 4. lacewing: helpful for pest
control; adults eat nectar, pollen, and honeydew produced
by aphids; larva eat aphids, caterpillars, and some beetles

Early Elementary
1. a 2. b 3. a
Early Reader
1. are 2. have 3. ate 4. harvest 5. hunted
Early Elementary
1. circle I; found 2. circle spiders; have 3. circle
grasshopper; ate 4. circle combine; harvested 5.
circle beetles; roll

page
2

science

page
3

language arts

bible
1. water to blood 2. frogs 3. gnats 4. flies 5. death of
livestock 6. boils 7. hail and fire 8. locusts 9. darkness
10. death of the firstborn males
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1. Females have yellow and black stripes, but males
are brown.
2. Males have bright colored bodies, like peacock
feathers. Females are brown and black.
3. Orb weavers spin unique webs to catch their prey.
4. Jumping spiders do not spin webs but instead keep
moving to hunt prey among the grass, sand, or
leaves on the ground.
1. enjoyed, past 2. jumps, present 3. ate, past 4.
worked, past 5. roll, present 6. destroyed, past 7. help,
future
bugs in the field
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• D AY AT A G L A N C E •
• ANSWERS•

upper elementary cont.
page
4

•
•

bible

See Early Elementary answers.

•

middle + high school
page notebooking
1 Section 1

Answers could include: males will dance and sing to attract
a mate, they wave legs and make sounds transmitted
through the ground, sounds are felt through female sensory
hairs, sometimes the ritual can take up to an hour, females
may decide to eat the male rather than mate or they may
eat that male after mating
Section 3
See Section 1 of Upper Elementary answers.
High School only
Section 2
pros: quick pest control solution
cons: affect ecosystem as good and bad bugs are kept from
fields (pests can more easily take over if no insects are there
to eat them)

page
2

science
Yellow orb weaver spider
• Scientific name: Argiope aurantia
• Average size: male is less than 6 mm, female is
14–24 mm
• Appearance: Males are mostly brown and much
smaller than females. Females have yellow and
black stripes and are much larger than males.
• Distribution: throughout Central and North
America
• Habitat: open fields, gardens, or woodlands; they
create their webs higher up in plants
• Hunting behaviors: spin unique webs to catch
their prey; wrap their prey and inject them with
venom
Peacock jumping spider
• Scientific name: Maratus volans
• Average size: 4 mm
• Appearance: Males have bright colored bodies,
like peacock feathers. Females are brown and black.
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page
3

Distribution: only found in Australia
Habitat: sand dunes, grasslands, low shrubs, and
leaf litter
Hunting behaviors: do not spin webs but instead
keep moving to hunt prey; can jump up to 40 times
their body length to pounce on prey or escape an
attack; female jumping spiders have even been
known to eat the males

language arts
Middle School
1. help, present 2. pounces, strikes, present 3. love,
hunt, present 4. play, present 5. loved, past 6. will
catch, enjoy, future
High School
1. are 2. range 3. grasshoppers 4. are 5. do 6. present
7. destroy 8. are 9. populate 10. play 11. eat 12. affect
13. crops

page
4

bible
Middle School
1. See Early Elementary answers.
2. God shielded the Israelites from the flies and
everything that came after.
3. God is just and brings judgment to the Earth, but
He guards and protects those who love Him.
High School
1. See Early Elementary answers.
2. It is believed that each plague was a judgment
against one of the false gods the Egyptians
worshipped. This proved the weakness and
pointlessness of their false gods and the power
of the Almighty God.
3. God shielded the Israelites from the flies and
everything that came after.
4. God is just and brings judgment to the Earth, but
He guards and protects those who love Him.

bugs in the field

LESSON 8

Today’s Prayer
Thank you, Jesus, that you are the
one who covers us. Just like you make
a hiding place for the bugs under the
rocks, you hid Moses in the cleft of the
rock. Help us to seek you in the secret,
quiet places where no one is watching.
May our relationship with you go
deeper than what others see on the
outside.

BUGS under

rocks

Have you ever heard the expression, “Have you been living under a rock”? This is an idiom (a phrase or saying
that doesn’t make literal sense) that implies that you only see what is right in front of you, and that you miss
everything else going on in the world. Have you ever turned over a large rock in the summertime only to discover
that it was home to a whole host of creepy crawlies? Most of these creatures don’t always stay under the rock.
They venture outside their cool, dark home, but they come back to it again and again, like a comfortable bed in a
room with black-out curtains in the middle of summer. Cool. Quiet. Dark. Restful. Today, we are going to tip over
some rocks to see what creepy crawlies we might find there. Buckle your seatbelts . . . it promises to be a cringy
ride.

Crickets

If you’ve ever heard a chirping that seems to come from nowhere, you may have had the pleasure of
hearing a cricket’s song. Crickets can be found all over the world. There are about 2,400
different species. Crickets range in color from solid black, striped, green, to even white. Most
crickets have wings, and the males use these stiff wings that resemble leather to produce
their song of chirps by rubbing one wing along the teeth on the opposite wing. How many
teeth the cricket has directly impacts the sound the creature is able to make.
Other crickets hear the chirps through their legs, and then respond to the
sound. Crickets have a song to attract a female, a song for mating, and
a song for fighting or scaring off other male crickets. Certain crickets
only chirp at night. However, if you live somewhere that you can hear
crickets chirp all day long, you may have also noticed that there is
more chirping on warm days than on cool days. This is because the
temperature changes the rate of the chirping. Warmer temperatures
mean more chirping. The snowy tree cricket is even known for
its ability to estimate temperature. If you count the number
of chirps this cricket makes in 15 seconds and add 40, you
get a fairly accurate estimate of the temperature in degrees
Fahrenheit. Because these petite little hoppers are a tasty meal
for many creatures that roam the ground, they hide under rocks,
plants, or anything else they can find.
bugs under rocks
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Crickets were created with some amazing body parts and abilities. Crickets have two different kinds of
eyes. Their compound eyes help them see in more than one direction, while their ocelli (simple eyes) help
them sense dark and light. Most crickets have back legs that are used for jumping and wings that
help them fly, but some crickets have adapted to life without wings by living in ant nests or bushes.
Female crickets are able to lay their eggs deep in the soil or plant stems using their ovipositor.
This helps protect her eggs, though it can cause some damage to plants. In some Asian
countries, crickets are prized as pets for their singing, and in China, crickets take center
stage in the popular sport of cricket fighting.
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Centipedes and Millipedes

Many people do not know the difference between centipedes and millipedes. Although there are some
similarities between the two creatures, there are some major differences as well. Both centipedes and millipedes
are known for their many sets of legs. Unlike insects, that generally have three sets of legs and arachnids, who
have four sets of legs, millipedes can have up to 200 sets of legs, and centipedes can have up to 177 sets of legs.
One way to tell the difference between these two creatures, is that millipedes always have an even number of
leg pairs, while centipedes always have an odd number of leg pairs. Another difference between them is that
centipedes are predatory hunters, while millipedes prefer to eat dead and decomposing organic matter like dead
plants and animals.
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In order to hunt, centipedes have one set of unique legs. This first set
of legs—found behind the centipede’s head—operate more like fangs than
legs. These appendages contain venom glands and inject it through their
sharp legs. This venom is used to paralyze the prey of the centipede before it is
eaten. Small centipedes are
known to eat insects, spiders,
and other creepy crawlies, while
larger centipedes have been known
to attack small snakes, lizards,
birds, amphibians, and rodents.
All centipedes are venomous,
but small centipedes are not
generally a danger to humans.
Most cannot bite humans or if they can,
CENTIPEDE
it feels no worse than a bee sting. However,
larger species of centipedes have sent people to the doctor to deal with
the after effects of a bite.
The word centipede means “100 legs” and millipede means “1,000
legs.” While these creatures do not all have 100 or 1000 legs, there
is an easy way to tell the difference between them using their legs,
without even having to count! Millipedes have two sets of legs on each main
body segment, and they tend to be directly under their bodies. Centipedes
have only one set of legs on each body segment, and their legs tend to stick
out to the side of their bodies.
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Centipedes tend to be
preyed upon by lizards
and scorpions, as well
as some birds.

Both of these creatures are found in dark, damp places—like under rocks and leaves or in rotting wood. This
helps them maintain the needed balance of moisture in their bodies, and both creatures occasionally find their
food sources here as well. Under a damp rock is the perfect place to enjoy a mid-afternoon nap while the sun
is blazing, and the rest of the world is awake. They are most active at night, coming out of their moist homes to
hunt and scavenge during the cool, damp night. Some of these creatures, like many insects, have the ability to
force themselves into diapause (a state where they do not reproduce or develop until better conditions arise). They
can use this mechanism to avoid dehydration in dry seasons or environments or to survive the winter.
LENGTH: 0.08–11 INCHES (2–280 MM)

Millipedes are often eaten by small
rodents, birds, toads, and even larger
mammals like badgers.

MILLIPEDE
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The defense mechanisms of these two creatures are unique. Millipedes are not aggressive in nature. When
they feel threatened or disturbed, some species will curl into a tight ball to protect their heads and may even
release a nasty dark fluid that is capable of killing some predators. These special features keep millipedes safe.
Surprisingly, centipedes do not always use their fangs as defense mechanisms. While they will bite in defense,
they are also known to run away or to squeeze attackers with their back legs. Centipedes have some pretty
amazing defensive tricks. Some have chemicals that deter attacks. (Some of these chemicals can even glow in
the dark!) Others produce a glue that can literally stop their predators in their tracks! If they are caught by a
predator holding one of their legs, centipedes even have the ability to drop a leg to two! This allows them to run
away on their remaining legs, and many can regrow these lost legs as they age.

MILLIPEDE DEFENSE

CENTIPEDE DEFENSE

Centipedes and millipedes are groups of creatures that include many species. Some of these creatures have
ocelli, while some have compound eyes. Some species are blind. There are around 7,000 species of millipedes,
and while most display the characteristics discussed in this lesson, there are some who are predatory and a few
that cause harm to plants. Most people consider millipedes to be pests, but as long as they stay outside your
home, they are not dangerous. They can be helpful in helping balance the ecosystem around you. They not only
decompose organic matter, but they also aerate (add oxygen to) the soil as they dig through the moist dirt. Most
sources agree that there are close to 8,000 species of centipedes. While these creatures are helpful because they
prey on other pests, remember that they have a venomous bite, so be careful not to touch them.

Wolf Spider

Wolf spiders are known for their ability to chase down and pounce on their prey, just like their namesake.
Although that may sound a little like the jumping spiders you’ve already learned about, wolf spiders come from
a different family than jumping spiders. There are about 2,300 species of wolf spiders, and around 125 find their
homes in North America. They are often found under rocks, in grass, or in dead leaves. You may even see one run
across the floor of your house! These arachnids prefer to hunt at night though, and they love to snack on crickets,
ants, other spiders, and even grasshoppers. Some exceptionally large members of the family can even eat small
lizards or frogs!
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WOLF SPIDER
Female wolf spiders can be up
to 1.4 inches (35 mm) long. The
males are smaller and grow no
larger than 0.8 inch (20 mm).

Most species are
dark brown or gray,
with markings that
can be orange, gray,
black, or brown.

Many species of birds
like to snack on wolf
spiders, especially
owls.

They have three rows of
eyes. The middle row has
the biggest eyes, the top
row has medium sized
eyes, and the bottom row
has the smallest eyes.

The female wolf spider lays her eggs in a sac she attaches
to herself and then drags behind her. When the eggs
hatch, they ride on their mother’s back until they need to
find their own food. This can take anywhere from a few
days to a few months depending on the species.
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Wolf spiders can be big and ominous
looking, but they are generally
harmless. They don’t bite unless
provoked, and their bites usually only
cause mild redness and swelling.

Wolf spiders
are excellent at
dispatching other
pests from your
home or garden!

One of the world’s largest spiders lives
on Madeira, an island that belongs to
Portugal. It is called the Desertas wolf
spider and has unique black legs with
white polka dots.

bugs under rocks

Did you know there were so many unique creatures to discover under rocks? It is amazing the
way God created living beings to be at home in absolutely every environment that they
are placed in. Even a dark, cold place like the underside of a rock can be full of
wonder if you choose to approach creation with eyes that are willing to see His
creation from a new perspective!

students
It’s time to
open up
your student
notebooks.
(Teachers: reference the Day
at a Glance for answers and
additional resources.) Use the
checklist to help you complete
all the tasks.
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Vocabulary
Early Reader: prey, ocelli
Early Elementary: ocelli.
centipede
Upper Elementary: centipede,
aerate
Middle School: aerate, millipede
High School: millipede,
diapause
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Today’s Checklist
Read your recitation together as a
family.
Complete the copywork on your
seatwork page.
Work on your spelling words.
Complete your student notebook
pages.
Hands-On Activity: Head outside
and turn over some rocks or fallen logs
and see what you can find! Sketch a
picture of what you see.
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• D AY AT A G L A N C E •

PAGE 1 NOTEBOOKING Students will use prompts and targeted

PAGE 4 SOCIAL STUDIES + LANGUAGE ARTS Students will

activities in their notebooking pages to help them take notes and/
or reflect on what they are learning about in today’s lesson.

learn about or research common idioms and their meanings.
Older students will also create their own idiom.

PAGE 2 SCIENCE Students will create a Venn diagram

PAGE 5 SCIENCE + ART Students will go on a bug hunt, sketch

comparing centipedes and millipedes. High school students will
research and create a second Venn diagram.

or paint a bug that they find, and record observations and
information about it.

PAGE 3 LANGUAGE ARTS Students will read about insects or
arachnids and look for errors in tense agreements.

• ANSWERS•

upper elementary

early reader + Early Elementary
page
1

page
2

page
3

page
4

Notebooking

page notebooking
1 Section 1

Section 1
Refer to the diagram on page 87 of the Teacher’s
Guide.
Section 2
predators: various birds, owls
diet: crickets, ants, spiders, grasshoppers

Refer to the diagram on page 87 of the Teacher’s Guide.
Section 2
See Early Elementary answers.
Section 3
Millipedes are helpful for balancing the ecosystem by
decomposing organic matter and aerating soil.
Centipedes are helpful for eating pests, but they have a
harmful, venomous bite.

science
Early Reader
centipede: hunt and kill live prey; legs stick out to the side
of their body; will bite, run away, or drop a leg to escape
millipede: eats dead plants or animals; legs are under
their body; not aggressive, will curl up if threatened
Both: known for their many sets of legs; live under rocks,
leaves, or rotting wood; most active at night
Early Elementary
1. a 2. b 3. a 4. c

language arts
Early Reader
1. were 2. was 3. am
Early Elementary
1. give 2. is 3. blew 4. moved 5. am

social studies + language arts
Early Reader
1. b 2. f 3. a 4. d 5. c 6. e
Early Elementary
1. fish, b 2. nail, f 3. bush, a 4. sack, d 5. boat, c 6.
ball, e
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page
2

science

page
3

language arts

page
4

social studies + language arts

1. centipede 2. millipede 3. Centipedes will bite, run
away, or drop a leg to escape an attack.
4. under rocks, leaves, or rotting wood 5. Centipedes’
legs stick out to the sides of their body, while millipedes’
legs are under their body.
1. give 2. is 3. expect 4. were 5. was 6. blew 7. hold 8.
stopped 9. moved 10. am
Section 1
idiom: a phrase or saying that doesn’t make literal
sense
Section 2
1. fish, b 2. bush, a 3. boat, c
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• ANSWERS•

middle + high school

page
3

page notebooking
1 Section 1

Refer to the diagram on page 87 of the Teacher’s Guide.
Section 2
Answers could include: they rub one wing along teeth of
the opposite wing (how many teeth impacts sound); songs
are used for attracting a mate, fighting, or scaring off other
crickets
Section 3
See Upper Elementary answers.
Section 4
See Section 2 of Early Elementary answers.

page
2

science
Answers could include:
centipede: hunt and kill live prey; all are venomous; legs
stick out to the sides of their body; have one set of legs on
each body segment; first set of legs act as fangs; will bite,
run away, or drop a leg to escape; eaten by lizards and
scorpions
millipede: eats dead plants or animals; legs are under
their body; have two sets of legs on each body segment;
not aggressive, will curl up if threatened; eaten by small
rodents, toads, and badgers
both: known for their many sets of legs; found in damp,
dark places; live under rocks, leaves, or rotting wood; most
active at night; eaten by birds
High School only
giant desert centipede: found in the Sonoran Desert
in the southern US and Mexico; orange and black body;
predators include owls, coyotes, ringtail, bobcats, and
badgers
giant amphibious centipede: found in Southeast Asia;
dark green and black body; can swim and walk underwater
both: Scolopendra group; carnivorous; venomous; flat
body with one pair of legs for each segment; can be up to 8
inches (20 cm) long; can be found under rocks, leaves, or
rotting logs
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language arts
Middle School
1. chirp 2. noticed 3. warmer 4. cooler 5. mean 6. add
7. hide 8. have 9. help 10. are 11. adapted 12. lay 13.
helps 14. take
High School
1. known 2. pounce 3. you’ve 4. come 5. home 6.
found 7. leaves 8. see 9. arachnid 10. prefers 11. snack
12. spiders 13. members 14. eat

page
4

social studies + language arts
Section 1
idiom: a phrase or saying that doesn’t make literal
sense
Section 2
1. I’ve had enough 2. sick, not feeling well 3. an ideal
situation
High School only
4. good luck 5. start over 6. prepare yourself
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PARENT NOTE

PLEASE
READ!

Learning about these fascinating creepy crawlies has been an amazing experience over the last eight lessons!
The next four lessons focus on bugs that like to live with, on, and even in us. We know this is a gross topic, but
we felt that the unit would not be the same without it—some kids will absolutely love the gross factor! If you have
a child who is squeamish or struggles with anxiety, please pre-read the next four lessons carefully before you
present them to your children. YOU COULD JUST SKIP WEEK THREE ALTOGETHER! There are many reasons
that you might choose to avoid all or some of the bugs in these next few lessons. Kids could have nightmares
or start washing their hands so much that it becomes unhealthy if they are concerned about these particular
critters. While some of these bugs, like flies, may cause little concern, others (like parasitic worms or bed bugs)
might just need to be avoided for some kids. Here’s a list of the insects that are covered in the following four
lessons:
LESSON 9
Houseflies
Brown recluse
Carpet beetles
Bed bugs

LESSON 11
Weevil
Fruit flies
Mealworms
Indianmeal moths

LESSON 10
Black widow
Pseudoscorpion
Cockroaches

LESSON 12
Fleas
Mites
Parasitic worms
Lice

Today’s Prayer
Thank you, Jesus, that even when we
are afraid, we can trust in you. Thank
you for not giving us a spirit of fear.
Help us to know that you are with us
always—even when we feel alone.
Give us courage today to face the big
and little things in our lives.
LESSON 9

BUGS in the

house part 1
Finding bugs in the house is something that everyone will encounter at some
point in their lives. You’ve probably seen a fly buzzing around a window
or a spider dangling from the ceiling. Depending on where you live, you
may have seen ants inside your house or even critters like scorpions or
cockroaches indoors. Many different types of bugs have the ability to
invade our homes. However, most of the bugs we encounter inside
aren’t cause for too much concern.

Houseflies

Houseflies are common pests throughout the world.
There are about 120,000 kinds of flies in the
world. It is estimated that about 90% of the
flies that coexist with us in our homes are
ordinary houseflies. These flies are attracted
to decomposing waste and garbage. This is why you might
notice them swarming around an outdoor trash can on a hot
summer day. Houseflies often hatch outside, but they can find
their way into your home through damaged window
screens, cracks in weather stripping, or even
through doors left open on a warm day.
Houseflies can be identified by their gray or black coloring often marked by
stripes. These flies have some hairs on their bodies, glossy wings, and giant,
reddish, compound eyes. Have you ever tried to kill a fly with your hand? The
fly swatter was invented in 1900 because flies are so difficult to kill with
your hand alone. This is partly because they have such amazing eyes
that see in all directions. The incessant buzzing of a housefly as you
are trying to fall asleep is enough to drive anyone crazy. It’s no wonder Robert
Montgomery invented the fly swatter—originally called The Fly Killer.
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These flies have some unique characteristics.
They are able to walk on windows and walls
WINGS
THORAX
and even upside down on ceilings. Unlike many
common pests, houseflies cannot bite. They are
COMPOUND
equipped with mouth structures that sponge
EYES
or lap up liquids. Flies have a short life cycle.
While for many bugs it takes several weeks from
when the egg is laid until a new generation of
HEAD
adults emerges, housefly reproduction is fast. 6 LEGS
Fly eggs hatch within a day of being laid. They
go through several molts as they grow before
ABDOMEN
they become mature adults. It can take as little
as six days for this whole process. When a fly is
LENGTH: 0.2–0.3 INCHES (5–7 MM)
mature, it will live between 15 and 25 days—as
long as it doesn’t meet a fly swatter before
HOUSEFLY
then!
While the buzzing of a housefly is annoying, they don’t bite—so why are they considered pests? Their wide variety
of eating habits is what makes a housefly such a nuisance. They are the very opposite of a picky eater. These
critters will eat anything from human food to rotting animal flesh to what is left in your garbage can. They will
even nibble on the piles of dog feces in your backyard. Houseflies are able to spread germs because of how
they eat. They are equipped with the ability to spit or regurgitate liquids they have ingested to help liquify solid
foods they’re trying to eat. Their straw-shaped tongues then suck up the newly formed liquid. This means that
when a fly moves from food to food, they are capable of transferring diseases from one to another. If you are
eating outside and there are flies all over your food, you never know what kinds of germs they could be carrying.
Fortunately, because we live in a relatively hygienic society today, there are only small amounts of bacteria and
other pathogens present on a fly—if one fly lands on your hamburger bun, you aren’t likely to get sick from it. But,
historically, when sanitation wasn’t as common, there were more flies and less understanding of how diseases
spread, so flies played a big role in the spread of disease.

Brown Recluse

BROWN RECLUSE
teacher’s guide LESSON 9

Many spiders that you will encounter in and around your home are
harmless and even help control pest populations. This being
said, there are some species of spiders that you need to watch
out for. The brown recluse is also known as the violin or
fiddleback spider because of its violin shaped marking.
Although these spiders are not aggressive toward humans,
when they do bite, there can be more complications from
their bite than from many other spider bites. Typical bites
will heal within a few weeks. Others will experience the
venom from the bite continuing to destroy skin tissue.
This condition, called a necrotic lesion or necrotic ulcer, can
last for several months. Some brown recluse bites have been known to cause
reactions that are more severe. If you are ever bitten by one of these spiders,
you should put ice on the bite, keep the bite elevated, and see a doctor as
soon as possible.
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As its name suggests, the brown recluse is a spider that likes to be left alone. During the day, the brown recluse
likes to hide in dark areas where it will not be disturbed. At night, it comes out of hiding to hunt for its meals.
They prefer to dine on insects. They will eat insects that are already dead, as well as hunt for live ones. It is these
nighttime adventures that often lead to the uncommon bites. When a brown recluse finds its way into a shoe at
night looking for its next meal or in a corner under a blanket, they decide to stay there when the lights come on.
When the pressure of a human hand or foot presses on the creature it panics and bites. Although it is easy to
worry about being bitten by one of these spiders, remember that it is rare to encounter one, and even more rare
to be bitten by one.
These spiders make their homes mostly in the south central regions of the United States. Generally, brown
recluses don’t live outside of this area. So, if you don’t live where they are common, it’s likely you will never meet
this particular arachnid.

Bed Bugs and Carpet Beetles

Carpet beetles love to eat the animal protein called keratin. Keratin is present in fabrics like wool, silk, and
leather, as well as animal fur and other products from animals. The larvae of carpet beetles digest this protein
and can leave damage in carpets and other things made from these natural fibers. While some places seem like
obvious breeding spots for these beetles (like a wool rug), other places these creatures like to breed are in piles of
animal hair down by baseboards or even in heating ducts. If you have a dog, now you know why it’s so important
to sweep up the dog hair when you are asked!

A Day in the Life: Carpet Beetle Infestation

Suzy woke up this morning feeling like the day was going to be fabulous. Yesterday she discovered
that she had carpet beetles in her bedroom. She saw little black beetles crawling around the house
for several days, but yesterday she reached under her bed to retrieve a knitted woolen cap that had
landed there. When she pulled it out, it was crawling with carpet beetle larvae. She nearly fainted!
She loves to clean and takes pride in her home. How did this happen? She did some research and
purchased silicon dioxide (also called diatomaceous earth) that she was told was sure to kill them.
She sprinkled it all over the floors. She slept well last night, believing that today her nightmare would
be over once she could vacuum up the dead remains of her infestation. You can imagine her horror
when she found the little vermin swimming in the stuff that was supposed to kill them! Today was not
a good day after all. She decided that no amount of coffee could fix this. How on earth would she
get rid of them? There didn’t seem to be any other choice. The carpets had to go—all of them. She
vacuumed up the silicon dioxide and didn’t even wait for her husband to come home to start pulling
off baseboards. She had determined that by the time she goes back to bed tonight, the beetles would
be gone, even if the whole house had to go with them!

Bed bugs are pests of a different nature than carpet beetles. These obnoxious little creatures are parasitic in
nature. They feed off of the blood of sleeping people and their pets. Bed bugs are known to hide in mattresses
and bed frames, and they come out to feed at night. These tiny creatures are a reddish-brown color, and they like
to dine on exposed skin. They cannot bite through fabric, so wearing pajamas can help you avoid bites. These
creatures are only as big as an apple seed but can create an itchy problem if they live in your bed! They often
leave bites on a person’s face, neck, or arms because they are exposed while sleeping.
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BED BUG
Having bed bugs is not an
indication of uncleanliness. They
can live in a clean environment as
easily as they can in a dirty one.

Bed bugs are often found in
hotels and hospitals, as well as
apartment buildings, cruise ships,
or homeless shelters.
The potential for bed bugs is
higher in crowded living spaces.

Used bedding should be
checked carefully before you use
it or bring it into your home, to
make sure that you do not bring
in bed bugs without knowing it.

If you stay in a hotel with
bed bugs, you may bring
some home with you on
your luggage. This could
start an infestation in your
own home.
If your home has a bed bug
problem, you may need a
professional exterminator to get
rid of them.

Cockroaches, spiders, and
centipedes are all natural
predators of bed bugs.
Check your hotel mattresses
for bed bug poop. Keep your
luggage off the floor.

Who knew that there were so many creatures that view your house as a delightful place in which to make their
home? Although these creatures may be a nuisance and a little bit disgusting when they take up residence in
your home, they make for a fascinating study of creepy crawlies—one
you don’t even have to leave your house for!

Vocabulary
students
Early Reader: invade, coexist
It’s time to
Early Elementary: coexist,
open up
your student harmless
Upper Elementary: harmless,
notebooks.
(Teachers: reference the keratin
Day at a Glance for answers Middle School: nuisance,
incessant
and additional resources.)
Use the checklist to help you High School: incessant,
reproduction
complete all the tasks.

teacher’s guide LESSON 9

98

Today’s Checklist
Read your recitation together as a
family.
Complete the copywork on your
seatwork page.
Work on your spelling words.
Complete your student notebook
pages.
Hands-On Activity: Clean your
house! Vacuum your floors, move
furniture, and make sure you don’t have
any little critters crawling around that
you don’t want to have living with you in
your house!
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definitions for their vocabulary words. There is a cheat sheet in
the appendix of each student book if needed.

PAGE 1 NOTEBOOKING Students will use prompts and targeted

activities in their notebooking pages to help them take notes and/
or reflect on what they are learning about in today’s lesson.

PAGE 4 HISTORY Students will read about the invention of the
fly swatter. Younger students will create their own, and older
students will answer questions.

PAGE 2 SCIENCE + HEALTH Students will learn about the

importance of handwashing and answer questions about
proper hand hygiene.

PAGE 5 ART Students will create their own mosaic art piece.
Older students will also research artists and the techniques
they use.

PAGE 3 LANGUAGE ARTS Students will practice reading and

writing their spelling words for the week, as well as learning the

• ANSWERS•
page history
4 Early Elementary

early reader + Early Elementary
page
1

Notebooking

1. b 2. c 3. a

Early Reader
Section 1
1. b 2. a
Section 2
predators: cockroaches, spiders, centipedes; diet:
blood and skin

page art
5 Early Elementary

Insects with compound eyes see things as a mosaic.

upper elementary
page notebooking
1 Section 1

Early Elementary
Section 1
1. c 2. a 3. d 4. b
Section 2
See Early Reader answers.
Section 3

Answers could include:
carpet beetle: digest keratin and damage carpets;
brown recluse: leaves a bite when scared out of its
hiding place; housefly: transfer germs and disease from
waste to human food; bed bug: parasitic and hides in
the mattress to eat at night
Section 2
See Early Reader answers.
Section 3
See map in Early Elementary answers.

page science + health
2 1. Washing your hands is one of the best ways to prevent
page
2

the spread of germs. 2. You should wash for at least 20
seconds. 3. Answers could include: wash before you eat
or touch a baby, wash after using the bathroom, playing
outside, touching an animal, sneezing, or coughing.

science + health
Early Reader
Draw a line to all situations except before and after
taking a bath.
Early Elementary
False: before taking a bath, after taking a bath
True: all other situations listed
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history
1. Samuel Crumbine came up with the new name at
a baseball game when he heard the crowd yelling,
“Swat that fly!” 2. The Fly Killer. 3. The fly swatter was
invented in 1900 by Robert Montgomery.
bugs in the house part 1
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• D AY AT A G L A N C E •
• ANSWERS•

upper elementary
page
5

page science + health
2 Middle School

art

1. bacteria and viruses that cause diarrhea-related
illnesses as well as respiratory illnesses, such as the flu
or a cold 2. No. Hand sanitizer is not capable of killing
all germs, but hand washing is able to remove all types
of germs from the hands. 3. Wet, lather, scrub for 20
seconds, rinse, and then dry the hands.
4. The temperature of the water does not make a
difference. What cleans the hands is the soap and the
actions of scrubbing the hands together. 5. It is said that
cell phones are 10 times dirtier than most toilet seats.
Continuing to wash my hands throughout the day and
clean and disinfect my phone will help to kill and prevent
germs.
High School only
6. They kill the good bacteria on our hands as well, which
some people believe can actually weaken your immune
system and make you more susceptible to sickness.

1. compound eyes 2. as a mosaic 3. many broken
images that are pieced together to form a full image

middle + high school
page notebooking
1 Section 1

Housefly Eating Habits: Answers could include:
mouths sponge up or lap liquid and they can spit up
already ingested liquids to help liquify solid foods; they
eat anything, including human food, rooting animal,
garbage, and other waste; spread germs as they transfer
from food to food
Section 2
Answers could include:
carpet beetle: digest an animal protein called keratin,
found in many fabrics; brown recluse: prefers to be
left alone, comes out to hunt prey at night, can have a
painful bite if startled (occasionally leading to necrotic
lesion or necrotic ulcer); housefly: can climb walls and
walk on the ceiling, eyes see in all directions, cannot bite;
bed bug: parasitic, hides in the mattress to eat at night,
feeds on blood and exposed skin, cannot bite through
fabric, leaves itchy bites on skin
Section 3
See completed map in Early Elementary answers.
Section 4
predators: cockroaches, spiders, centipedes; diet: blood
and skin
High School only
Section 1
appearance: black or gray, hairs on body, glossy wings,
reddish compound eyes
life cycle: short life cycle; fast reproduction (eggs hatch
within a day—whole molting process only about a week)
unique characteristics: can climb walls and walk on
the ceiling, eyes see in all directions, cannot bite
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page
4

history
1. Dr. Samuel Crumbine came up with the new name at
a baseball game when he heard the crowd yelling, “Swat
that fly!”
2. Original Swatter:
pros: lower price, easiness to find in stores, and ability to
kill many different sizes of insects
cons: it is harder to follow and hit certain insects when
they are moving
3. Electric Zapper:
pros: only having to make contact with the bug, no mess
to clean up, and the ability to hit flies mid-air
cons: higher price, inability to kill larger bugs due to the
protective screen, and its potential danger

bugs in the house part 1

Today’s Prayer
Father, thank you for our homes.
Thank you for providing for all of our
needs. Help us to trust you to care for
us, just as you care for the smallest
creatures that you made. Give us an
appreciation for our homes and the
protection that you give us.
LESSON 10

BUGS in the

house part 2
Some creepy crawlies that you find in your home might make you only a little uncomfortable or cause you to
shudder, but there are others that bring with them a sense of disgust. You will find today that though people are
often grossed out by these creatures or are even fearful of them, they are fascinating in their own rights. Let’s get
going and learn more about some creatures you might find inside a home (but hopefully not yours!).

Black Widow

The black widow spider is notorious for many reasons. It is well known as one of the most dangerous spiders
in North America. While it normally lives in temperate locations, it can survive even in northern Canada if it
is transported there. There are several species of spiders in this genus that are called black widows. Each of
these species are black spiders known for the hour-glass shaped mark on the underside of their abdomen. This
marking can be red, orange, or even yellow, though it is only found on females (who are often up to double the
size of their male counterparts). Males often have different coloring, ranging
from brown to gray, with stripes or spots. These two features make it easy to
tell males and females apart—although you are unlikely to see a male black
widow spider because, much like the praying mantis, the female eats him after mating
(thus their name).
These spiders spin webs, but their webs look different from the neatly patterned ones that
orb-weaving spiders spin. The loose mesh of a black widow looks like the cobwebs you would
find in the corner of a dusty, old attic. (Not all cobwebs are made by black widows though.
Some are made by other spiders who pose little risk to humans.) In this loose mesh you will
find creatures caught in the web, awaiting their final fate as dinner for the
black widow. It also contains the egg case of the black widow.
This case can contain 250–750 eggs, and it is hung in
the web for about two weeks-to-one month. The
baby spiders that hatch are orange and white, and
they are sometimes known to even eat each other as
they hatch.
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LENGTH: UP TO 1 INCH (2.5 CM)
ABDOMEN

CEPHALOTHORAX

8 LEGS

SPINNERETS
HOUR-GLASS
MARKING
(UNDER SIDE OF
SPIDER)

BLACK WIDOW
These spiders are often feared because it is said that their venom is up to 15 times as deadly as the venom of a
rattlesnake. However, the small amount of venom produced by black widows results in far less deadly outcomes
for people bitten by them compared to people bitten by a rattlesnake. A black widow bite is painful and can
cause nausea as well as difficulty breathing, due to a paralysis of the diaphragm. However, most adults recover
from these bites with few complications. Like a lot of spider bites, very young children and older people are
more at risk for serious repercussions, and some bites may prove fatal. It is important to head to a doctor or an
emergency room if you suspect a black widow bite and are having difficulty breathing. Don’t be too concerned,
however, these bites are very rare!
LENGTH: 0.08–0.3 INCHES (2–8 MM)

Pseudoscorpion

If you live somewhere where scorpions aren’t part of
your everyday life, finding one of these little creatures in
your home might make your heart skip a beat. There are
around 3,000 species of pseudoscorpions in the world,
and many of them live in climates where a scorpion could
never survive. Pseudoscorpions look like tiny scorpions
without a tail. Their name means “false scorpion,”
meaning they have the appearance of a scorpion but
PSEUDOSCORPION
are not really one at all. They have four pairs of legs and long claws that look
like pincers—these pedipalps are used to capture food. Some species even
have poison glands in their pincers to help them with their hunt. These arachnids most often live outside buried
beneath fallen leaves or mulch or under stones or tree bark. Due to their tiny size, they are rarely noticed unless
they are found inside your home.
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Despite their concerning appearance, these creatures can actually be beneficial to you. They do not bite nor are
they destructive to buildings. They are often called book scorpions because they are sometimes found in old dusty
libraries, looking for one of their favorite foods: dust mites. They also eat small insects, so if you find them in your
home, you can be thankful for the pest control they are providing—free of charge!
The female pseudoscorpion produces 20–40 eggs when she has mated, and she carries the eggs under her body
until they hatch. Once hatched, these unique creatures sometimes hitch a ride on their mother’s back—much like
real scorpions—and continue to stay with their mother until they are ready to move out on their own. These tiny
creatures may take as long as two years to become full-grown adults, and they can live for up to four years as an
adult before they die.

Cockroaches

If there is one creepy crawly that gains a disproportionate amount of negative attention, it is the cockroach.
Some people cannot even stand hearing the word. There are about 4,600 species of these creatures living
around the world today. They are also simply called a roach. A cockroach’s flat, oval body shape, long antennae,
and shiny black or brown backs make for a remarkable looking creature. These insects are more common in
tropical climates, but have been found in other regions throughout the world. They are well known for their
affinity to snack on pretty much anything—from food to paper to clothes, not to mention dead insects and other
animal products.
Unlike tiny pseudoscorpions if your home has cockroaches in it, you’ll probably be aware of them. They grow
to an average of 0.24–3 inches (0.6–7.6 cm) long, with an
impressive wingspan. Between their size, the nasty smell
they release, and the destruction they leave in their
wake, they are hard to ignore. There are only a
few species of cockroaches known to
invade homes,
however.
The rest
of them live
happily in their
natural habitats, snacking on
whatever they come across.
If you ever see a cockroach
walking around with what
looks like a suitcase attached to her
abdomen, you are likely looking at a female.
Female cockroaches carry their oothecae (egg cases) close to their bodies,
sometimes sticking out, and sometimes even glued to her. She will deposit the egg
case before the eggs hatch, when the white nymphs climb out. These white nymphs
will eventually develop a hard, brown exoskeleton to provide protection. While most
species of male cockroaches develop two sets of wings, the females are often wingless or
only have vestigial (small and non-functioning) wings.
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The largest known winged cockroach
is found in Peru, Panama, and
Ecuador. At 3.8 inches (9.7 cm) long
and 1.75 inches (4.5 cm) across, this
beast of a bug can have a wingspan
as wide as 8 inches (20 cm).

COCKROACH
The American cockroach
is actually indigenous to
Africa and the Middle
East, not North America!

Cockroaches are
omnivorous. They like to eat
pretty much anything they
think looks tasty.

Male and female wood
roaches look so different that
they were once considered to
be different species!

Many cockroaches have
found their way around the
world in boxes, or in cargo, on
ships and on other modes of
transportation.

The Madagascar hissing
cockroach is one of the largest
species of cockroach. They
are also one of only a few
species known to make noise.
Many people use cockroaches as a source
of protein in their diet. They are said to be
quite delicious and healthy for you if they
are fed fresh fruits and veggies, rather than
foraging for garbage.

As gross as it is to think about, the feces left behind from a cockroach can give helpful information to try to get
rid of an infestation. Not only can you tell the difference between species based on the size and shape of their
feces, they can also help you identify where the offending critters are nesting and laying their eggs. As fascinating
as cockroaches are, you don’t want them infesting your house. They leave their signature nasty odor behind and
can destroy your belongings. Moreover, their feces also poses a health risk for people. If fecal matter begins to
float through the air of your home, it can cause an allergic reaction. This reaction can be really bad for people
who struggle with asthma, and it can cause coughing and wheezing. There is even some research that indicates
that young children exposed to airborne cockroach fecal matter may be at a greater risk of developing asthma.
So, if you see something that looks like coffee ground or black pepper spilled on the floor of your house or what
looks like tiny black grains of rice, ask a parent to come check it out to see if you need to get rid of some nasty
house guests!

teacher’s guide LESSON 10

104

bugs in the house part 2

Now that you’ve learned all about the tiny critters who like to invade human structures, take a moment and think
about it. What other creatures do you see in your home? Sometimes learning about all of the creepy crawlies
that share our space can feel disconcerting, but remember that God made each of us with immune systems that
need bacteria to stay healthy and keep our bodies functioning. Creatures like cockroaches and carpet beetles
may make you want to run and hide or jump up on a table. Instead, let’s remember that each of these unique
creatures was created to have a purpose in the food web that sustains life on this planet we inhabit.

students
It’s time to open
up your student
notebooks.
(Teachers: reference
the Day at a Glance for answers
and additional resources.)
Use the checklist to help you
complete all the tasks.
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Vocabulary
Early Reader: roach, feces
Early Elementary: feces,
infestation
Upper Elementary:
infestation, vestigial
Middle School: vestigial,
oothecae
High School: oothecae,
pedipalps
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Today’s Checklist

Read your recitation together as a
family.
Complete the copywork on your
seatwork page.
Work on your spelling words.
Complete your student notebook
pages.
Hands-On Activity: Go on a spider
hunt! You can look inside or outside for
your specimen. Take a jar and try to
catch it. Can you identify what kind of
spider it is? You could try your hand at
drawing and labeling it too, if you want!

bugs in the house part 2
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• D AY AT A G L A N C E •

PAGE 1 NOTEBOOKING Students will use prompts and targeted

PAGE 4 SCIENCE + GEOGRAPHY Students will learn about

activities in their notebooking pages to help them take notes and/
or reflect on what they are learning about in today’s lesson.

black widow spiders, and then answer questions to show what
they learned.

PAGE 2 SCIENCE Students will read about bug infestations and

PAGE 5 BIBLE Students will discover that their body is God’s
temple. Younger students will play a game of charades, and
older students will answer questions.

learn how to identify the source.

PAGE 3 LANGUAGE ARTS Students will create an outline, and
then use it to write their news report.

• ANSWERS•

early reader + Early Elementary
page
1

Notebooking

page
2

science

unique characteristics: female eats male after mating;
loose mesh webs like cobwebs; bite is painful and can cause
nausea and difficulty breathing
name: pseudoscorpion
appearance: like a scorpion but without a tail, four sets of
legs, pincers
unique characteristics: mostly live outside and barely
noticed; eat dust mites and small insects; does not bite;
name means false scorpion; uses pincers to capture prey
(sometimes with poison)

Section 1
roach: another name for cockroach; feces: poop
Section 3
• black widow: known for hourglass shape in
abdomen, eats male after mating, painful bite
causing nausea and difficulty breathing
• pseudoscorpion: look like tiny scorpions with no
tail, uses pincers to capture prey, doesn’t bite

page science
2 1. Infestation is an unusually large number of animals

Early Elementary
1. food 2. water 3. nests 4. cracks

or other creatures in a place.
2. By following the droppings or feces of a bug, they
can find where they are nesting or laying eggs.
3. Answers may include: tightly seal any open
containers of food; wipe up any standing water and
prevent further leaking or dripping; check the attic
and crawl space for any signs of nests; seal off any
cracks around windows and doors; clean, sweep,
and take out the trash regularly

page science + geography
4 Section 2

male black widow: brown and black spider; female
black widow: black and red spider

upper elementary
page notebooking
1 Section 1

page science + geography
4 Section 2

infestation: an unusually large number of animals or
other creatures in a place
vestigial: small and non-functioning
Section 3
Answers could include:
name: black widow
appearance: known for hourglass shape on abdomen
colored red, orange, or yellow; female is larger; male is
smaller and without hourglass, brown or gray coloring
with spots or stripes
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See Early Elementary answers.
Section 4
1. A female black widow’s abdomen could have a red,
yellow, or orange marking.
2. Black widow spiders are poisonous and will bite.
3. They can be found in the corner of dusty attics or
dark basements.
4. A web might contain a creature waiting to be
consumed or an egg sack containing 250–750
eggs.
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• D AY AT A G L A N C E •
• ANSWERS•

upper elementary
page
5

4. major damage to wooden structures of the home,
including siding, porches, walls, and baseboards; swarm
of insects coming from the soil near your home, bubbling
or cracking paint, mud tubes on wooden structures,
discarded wings near windows, and hollow-sounding
wood
5. find the source of infestations, treat and get rid of
current bugs, and prevent any future problems; they can
teach the homeowner ways to prevent infestations, as
well as routinely treat the home for pests

bible
Answers could include:
1. My body is a home for the Holy Spirit.
2. anger, jealousy, pride, or anything else that
shouldn’t come in
3. protecting my heart and mind, eating healthy, and
exercising

MIDDLE + HIGH SCHOOL
page
1

page science + geography
4 1. Refer to the diagram on page 103 of the Teacher’s Guide;

Notebooking

Section 1
1. vestigial: small and non-functioning 2. oothecae: the
egg sack of a cockroach
High School only
pedipalps: the second pair of appendages on an arachnid
attached to its cephalothorax
Section 2
difference between species based on the size and shape of
fecal matter; identify their nest and where they lay eggs
High School only
health risks: fecal matter floating through the air can
cause an allergic reaction; this reaction is worse for those
suffering from asthma, causing wheezing and coughing;
children exposed to fecal matter may have a higher risk of
developing asthma
Section 3
For black widow and pseudo scorpion, see Upper
Elementary answers.
• cockroach: appearance: flat, oval body shape; long page
antennae; shiny black/brown backs; males have two
5
sets of wings while females are wingless or have nonfunctioning wings
• life cycle: female carries egg sack around attached
to abdomen until ready to hatch; deposit when white
nymphs come out; nymphs eventually develop hard,
brown exoskeleton
• unique characteristics: reproduce quickly so it is
easy to establish an infestation; more common in
tropical locations; omnivores eating almost anything;
their feces gives information about an infestation

page science
2 1–3: See Upper Elementary answers.
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male black widow spiders are smaller, usually brown, and do
not have the special marking on the abdomen.
2. See map in appendix.
3. Black widow spiders eat the liquid insides of flying insects.
Their predators include wasps, birds, and some other spiders.
4. A bite from a black widow spider can cause muscle pain
and cramping, nausea, and difficulty breathing.
High School only
4. Kingdom: Animalia, Phylum: Arthropoda, Class:
Arachnida, Order: Araneae, Family: Theridiidae, Genus:
Latrodectus, Species: mactans
5. A bite from a black widow spider can cause muscle pain
and cramping, nausea, and difficulty breathing.
6. Antivenom can be used as a treatment for bites, but is not
always necessary. It is usually withheld unless the case is very
severe because of the cost and the potential reactions to the
antivenom.

bible
1–3: See Upper Elementary Bible answers.
4. Answers might include: make wrong choices, give into
peer pressure, lie, disobey, accept things as right when I
know they are sinful so I don’t offend someone, etc.
5. Romans 12:2 says to “test what is the will of God.” In
order to test these things, I have to first know what the
Word of God says. His Word will tell me what is good and
acceptable and perfect. He can help me stand against
temptation and keep my eyes focused on Him.
High School only
6. Christ nourishes, cherishes, and takes care of the church.
7. I am the church. I should nourish and cherish my body the
way Jesus does, taking care of His house.
bugs in the house part 2

Today’s Prayer
Thank you, Jesus, for providing us
with delicious food to eat. Help us
learn more about the creatures you
created that like to eat the same food
we do. Thank you for displaying your
immense creativity in creation.

LESSON 11

BUGS in the

pantry

Have you ever noticed insects near your food? Some insects, like certain types of wasps, are attracted to sweet
smells or to the smell of meat. Flies and other creatures are attracted to garbage and decaying waste. The
insects we have learned about so far, that are interested in human food, are usually found outside. Today we are
going to learn all about the creatures that live inside your house—in your pantry and on your shelves—or in large
food storage facilities.

Weevils

Have you ever opened up a bin of flour and seen tiny bugs crawling around or noticed tiny holes in grains of
rice or wheat in your pantry? The most common culprits of this kind of damage are weevils. These small beetles
look a little bit like a beetle crossed with an anteater or elephant. Their snouts are designed to not only stab into
grains and snack on them, but they are also useful for making holes to lay their eggs inside grains. Many of these
creatures are considered significant pests to agriculture. They can cause
widespread damage to stored grains.
There are about 40,000 species of
weevils. They are generally dull colors,
like brown, gray, or a muted red. Some
however, are brightly colored, or
even metallic-looking. Most of
the larvae from these beetles
feed only on one specific
type of food, while the adult
weevils eat a wider variety. A
few species that are considered
pests include the granary
weevil, the rice weevil, the boll
weevil, and the Warren root collar
weevil.
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You can probably guess where a granary weevil is found, from it’s name—in a granary. A granary is a building
where farmers store the grain that has been separated from the plant it grew on. They are used to store the food until
it can be transported for sale. Granary weevils are tiny creatures that do not fly. They seek out granaries full of
wheat, rye, oats, or other grains in which to make their homes. If there are enough of them found in a granary,
they can destroy all of the food stored there. Granaries with infestations of weevils have a higher moisture level
and temperature than they should because of the weevils’ feeding. The adults eat grains (and even flour) and
bore holes into full grains to lay their eggs. When the larvae hatch, they eat the grain from the inside out. They
will continue to eat until they are fully released from the grain.
Rice weevils and maize weevils act in similar ways to the granary weevil. These weevils can also be found in
your pantry. They can infest your flour bins, rice storage, or any other whole grain that you keep in your pantry.
Although, if they are found just in flour, they are unlikely to reproduce in your pantry. If you find yourself with an
infestation of weevils, you might be wondering where they came from. If your grain came from a granary or a
processing facility with a weevil problem, the weevils likely came into your home in this way. However, you can
prevent an infestation by making sure each of your grains are stored in tight-lidded bins that do not allow such
creatures to come in with one grain and move into the bins of every other grain or cereal box in your pantry.
Some types of weevils are not found in your food. The Warren root collar weevil is an example of a weevil that you
aren’t likely to find in your pantry, but it can cause significant damage to trees. These weevils are found in North
American forests, particularly in Canada. The larvae of this particular species has a habit of creating a protective
barrier for itself using the pitch released from the injured tree, mixed with bark and soil. Larvae feed exclusively
on the roots of the trees. If the infestation is significant enough, and the larvae surround the tree completely,
young trees often die. Boll weevils are another pest that are found on cotton plants. They were significant pests to
cotton farmers in the United States until they spent a few years eradicating them in the late-1970s.
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fruit flies

Even if you’ve never seen a weevil in your pantry, you’ve probably
encountered a fruit fly or two (or 100) in your life. These tiny flies,
also known as gnats are most plentiful during the fall and summer
when fresh fruit is ripening. They are attracted to ripe fruits and even
some vegetables. If the ripe produce is allowed to ferment, it becomes
even more attractive to these tiny pests. They are commonly found
in kitchens, but can also be found at markets or in trash or compost
heaps.

FRUIT FLY
In order to reproduce, these flies need some material that is fermenting. They
will lay their eggs in a split on a fruit, in a drain or garbage disposal, or even
in an empty soda can that has a small amount of fermenting liquid in the bottom. Fruit flies multiply rapidly
when they are present in your home, and while they are not likely to make you sick, they may very well drive you
crazy! To stop them from becoming a real nuisance, many people will make a trap for them by filling a jar or
container with apple cider vinegar to attract them. If they fall in the vinegar, the flies will die, and if they get stuck
in the trap, you can either release them outside or do away with them.

mealworms

Mealworms are the larval stage of the darkling beetle, known for its nocturnal habits. Mealworms are sold in
pet stores and even online as a food supply for birds and even fish. Some people like to add mealworms to their
chickens’ diet to increase their protein intake. They are also pests and can
be found in many kinds of dried foods if you have an infestation. So if
you buy mealworms to feed your pet bird, make sure you keep track of
them and don’t let them into your pantry at home!
Besides being pests and food for your favorite pet, mealworms
are also known for their potential as a source of fat, fiber, and protein for
human consumption. Some people are concerned with the effects
that traditional food production has on the environment. There is an
increasing effort to find ways to produce healthy, protein-rich foods
while scaling back animal farming. Some people believe that
farming creatures like mealworms could be a solution that
allows meat production to be sustainable, even in urban
centers when traditional methods of raising meat are
not feasible.
When mealworms are farmed, the eggs are
separated from the adult beetles. This allows the
larvae to grow in a controlled and clean environment.
MEALWORMS
When they are ready for harvest, they are rinsed,
then boiled to kill them, and dehydrated to prepare for packaging
and shipment. While some adventurous eaters might be ready to dine on a crunchy mealworm snack, it has
been suggested that another way to get the nutrition of mealworms without the yuck factor is to add ground
mealworm powder to baking. If mealworm powder really catches on, you may be able to find it in any number of
prepared products, from pastas to protein bars.
bugs in the pantry
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Indianmeal Moths

Indianmeal moths are known as some of the most invasive pests to food storage in the Unites States. These
moths have beautiful coloring, with wings that are tan, brown, and gray, with a coppery sheen. But don’t let their
attractive appearance fool you! These creatures can cause some major damage to your food supply if they are
present. Unlike weevils, Indianmeal moth larvae do not eat grains that are intact. They do not have the ability to
chew through the outside layer of the grain, so they commonly attack only broken grain kernels.
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They live in granaries,
grain elevators, factories,
warehouses, and even home
pantries!
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In a factory, the webbing left behind
by the larvae can cause problems in
the machinery used to process the
food they infest.
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While the larval stage
of these moths is usually
whitish, some of them are
tinged green or pink from the
food that they eat.

These creatures affect all kinds of
dried storage products from grains to
oilseeds, chocolate to dried fruit, and
nuts to spices. These pests are not
particular about what they eat!

Indianmeal moths are found
around the world.
The most common way these creatures are noticed is by
the sticky web they leave on the surface of affected food.
The eggs from this species of moth are sticky, and they are
laid on the surface of a food source. When they pupate,
they spin a cocoon of silk that creates the web that they
are known for on the surface of the food.
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Some of these moths will reach
maturity in just two-to-three weeks.
Others will take up to two years to
complete their life cycle.

bugs in the pantry

Getting rid of an Indianmeal moth infestation is not a fun activity, but it can be done. If you notice an infestation
of these creatures, it is important to find the source. If you see evidence of an infestation of these moths in your
pantry, remove everything from your pantry. Check every bin, bag, and box to see if it is where they are coming
from. When you find the foods that are providing the food and home for the larvae of these moths, remove
it from your pantry. Throw it outside in a garbage bin far from your house so that the moths don’t fly back
inside. Then, make sure the food in your pantry is stored in containers with lids that seal well to prevent a new
infestation.
Bugs in your food can be a gross thing to deal with. But they are important to know about so that you can learn
to avoid them and also know how to deal with them if you happen to have them in your pantry. If you are buying
food from the bulk section at a grocery store, make sure you inspect the bins before you scoop some into your
bag. If a bin has an infestation, you might be able to catch it before you bring it into your home. Another way to
make sure an infestation never happens in your home is to regularly clean out the pantry. Vacuum out the corners
and inspect any bags or paper packaging for holes or tears. Remember, if you do someday find an infestation in
your home, you are not alone, and now you know how to deal with them!

students
It’s time to
open up your
student notebooks.
(Teachers: reference
the Day at a Glance for answers
and additional resources.)
Use the checklist to help you
complete all the tasks.
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Vocabulary
Early Reader: gnats, pantry
Early Elementary: pantry,
rapidly
Upper Elementary: rapidly,
granary
Middle School: granary,
attractive
High School: attractive,
ferment
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Today’s Checklist

Read your recitation together as a
family.
Complete the copywork on your
seatwork page.
Work on your spelling words.
Complete your student notebook pages.
Hands-On Activity: Make a fruit fly trap!
Roll a sheet of paper into a funnel and
place it in a jar that is filled with a couple of
inches of apple cider vinegar. Make sure the
funnel doesn’t touch the vinegar, so the flies
can fly all the way into the trap. If it’s fruit
fly season, set it out in your house and see
what you catch. If it’s not, remember how
you made it, so you can use it next summer!

bugs in the pantry
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• D AY AT A G L A N C E •
work to complete the sentences.

PAGE 1 NOTEBOOKING Students will use prompts and targeted

PAGE 4 HISTORY + SCIENCE Students will read about boll

activities in their notebooking pages to help them take notes and/
or reflect on what they are learning about in today’s lesson.

weevils. Younger students will write what they learned, and
older students will do additional research.

PAGE 2 SCIENCE + COOKING Students will learn about the

PAGE 5 HOME ECONOMICS Students will learn about the art of

process of fermentation while making their own yogurt.

organization and choose an area of their home to organize.

PAGE 3 LANGUAGE ARTS Students will identify fragments and

• ANSWERS•

early reader + Early Elementary
page
1

Notebooking
Section 1

upper elementary
page notebooking
1 Section 1 See map in Early Elementary answers.

ARCTIC OCEAN

ATLANTIC
OCEAN

Mealworms are known as a source of fat, fiber, and
protein for human consumption.
Section 2 chocolate, nuts, seeds, dried fruit, grains,
spices
Section 3 Answers could include:
• fruit flies: To stop them from becoming a real
nuisance, many people will make a trap for them by
filling a jar or container with apple cider vinegar to
attract them. If they fall in the vinegar, the flies will
die, and if they get stuck in the trap, you can either
release them outside or do away with them.
• Indianmeal moth: If you notice an infestation of
these creatures, it is important to find the source.
Remove everything from your pantry, checking
every bin, bag, and box, to see if that is where they
are coming from. When you find the foods that are
providing the food and home for the larva of these
moths, remove it from your pantry. Throw it outside
in a garbage bin far from your house so that the
moths don’t fly back inside. Then, make sure the
food in your pantry is stored in containers with lids
that seal well to prevent a new infestation.
Section 4 See diagram on page 110 in the Teacher’s
Guide.

PACIFIC OCEAN

PACIFIC OCEAN

INDIAN OCEAN

SOUTHERN OCEAN

Section 2
circle: chocolate, nuts, seeds, dried fruit, grains,
spices
Section 3
See diagram on page 110 in the Teacher’s Guide.

page
2

science + cooking
Early Reader
1. b 2. c
Early Elementary
1. fermentation 2. bacteria 3. incubation

page language arts
3 Early Reader

1. fragment 2. sentence 3. b 4. c 5. a
Early Elementary
1. The dog 2. to play outside. 3. won the game! 4.
My family is 5. pizza for supper? 6. are blooming.
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page science + cooking
2 1. Fermentation is the chemical process used to turn milk
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into yogurt
2. The yogurt starter must have live cultures, which are
the bacteria that cause the fermentation process.
3. The incubation time is when the fermentation process
actually happens, turning the milk into yogurt.
bugs in the pantry
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• D AY AT A G L A N C E •
• ANSWERS•

upper elementary cont.

page language arts
3 1. subject 2. predicate 3. predicate 4. subject 5. both 6.

page language arts
3 1. fragment 2. sentence 3. fragment 4. sentence 5.

predicate
High School only
7. subject 8. both

sentence 6. fragment 7. fragment 8. sentence

middle + high school
page notebooking
1 Section 1

See diagram on page 110 in the Teacher’s Guide.
Section 2 Answers could include:
1. Mealworms are known as a source of fat, fiber, and
protein for human consumption.
2. an increasing effort to find ways to produce
healthy, protein-rich foods while scaling back animal
farming. Some people believe that farming creatures
like mealworms could be a solution that allows meat
production to be sustainable, even in urban centers when
traditional methods of raising meat are not feasible
High School only
3. When mealworms are farmed, the eggs are separated
from the adult beetles. This allows the larvae to grow
in a controlled and clean environment. When they are
ready for harvest, they are rinsed, then boiled to kill them,
and dehydrated to prepare for packaging and shipment.
Another way to get the nutrition of mealworms is to add
ground mealworm powder to baking. Someday they
may be found in many prepared products, from pastas to
protein bars.
Section 3 See Upper Elementary for answers.
Section 4 Answers could include: live in granaries, grain
elevators, factories, warehouses, even pantries; leave
sticky web on affected food; eggs are sticky; pupae spin
cocoon of silk creating web on surface of food

page history + science
4 Middle School

1. Pheromones are chemical scents given off by the boll
weevils to find a mate.
2. Scientists discovered they could use the pheromones to
attract and trap the boll weevils.
3. It did work! The boll weevil has slowly been removed
from the southern US, and as of 2009, it has been
declared eradicated from all states except Texas.
High School
1. The boll weevil first appeared in cotton fields in Texas
in the late 1800s.
2. Boll weevils were destroying the cotton crops and
spreading rapidly throughout the southern US.
3. Scientists tried using strong insecticides to kill the
bugs. They also tried to release sterile males into
the environment, hoping that reproduction would
stop, thus killing off the population. Neither of these
techniques were successful.
4. Scientists discovered the boll weevils released distinct
pheromones—chemicals to attract a mate. If they
could reproduce these pheromones, scientists thought
they could attract and trap the boll weevils.
5. It did work! The boll weevil has slowly been removed
from the southern US, and as of 2009, it has been
declared eradicated from all states except Texas.

page science + cooking
2 See Upper Elementary answers.

teacher’s guide LESSON 11

114

bugs in the pantry

Today’s Prayer
Thank you, Jesus, for making our
bodies and creating us in your image.
Give us wisdom about how to care for
our bodies. Thank you for the ways
that you bless us through our pets.
Help us to learn how to care for them
in a meaningful way.
LESSON 12

bugs +

bodies
Parasites. Just that word makes many people shiver.
The idea of something growing inside your body or
attached to your body and feeding off of it, is not
an appealing concept. But, parasites are real. A
unit about creepy crawlies just wouldn’t be the same
without discussing some of the gross little critters that
rely on animals and people as their hosts for survival.
We have already talked about ticks and bed
bugs and a few other bugs that have parasitic
tendencies, but today it’s all about creatures
that need a warm body to live in or on.

Fleas

Dogs are often seen scratching themselves.
But if you notice that your dog is scratching itself
a lot more than normal, you may need to see if your trusty
companion has fleas—before they move from snacking on
your dog to snacking on you! There are about 2,000 species
of fleas, and they can be found all over the world: from warm
tropical jungles to cold, Arctic deserts. These parasitic insects
feed on the blood of mammals and birds. Rodents
seem to be the animal group most affected
by fleas, along with household
pets. Despite popular belief,
monkeys and apes are not
common hosts for fleas. You
will most likely only encounter
fleas as a problem for your pet dog or cat, but if left unchecked, a flea
infestation can become a problem for your whole house!
teacher’s guide LESSON 12
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PRONATAL
Fleas are unique creatures in the insect
COMB
world. They are known for their ability
HEAD
THORAX
ABDOMEN
to jump up to 2 feet (60.9 cm). If they
are found on a pet in your house, they
can literally jump onto other people or
animals when they need a new host. The GENAL COMB
rapid life cycle of this insect means that
they can quickly go from a nuisance to
4 FRONT LEGS
a full-blown infestation. It is estimated
that a single female flea can have up to
a million offspring in her lifetime. Some
2 BACK LEGS
LEN
G
species of fleas have very specific hosts,
FOR JUMPING
TH:
0.03
while others will take a snack from many
9–0
.13 IN
different creatures. Unfortunately, the
CHE
fleas that are most commonly found on
S (10
–32
your household pets don’t mind human
MM
)
blood either. Some pets can become
immune to fleas when they are exposed
to them over time, while humans may
FLEA
develop an allergic reaction to fleas.

A DAY IN THE LIFE . . . WITH FLEAS

“Mom, I have itchy legs, I think I’m getting spider bites.” Selah complained.
“Me too!” Rebecca’s middle daughter sang out despondently.
All the pieces of the puzzle started to take shape in Rebecca’s mind as she looked down at her own legs
and saw tiny, little bites on them. Why just the legs? What could it be? That same day, the kids saw
a small bug flying through the air. Wait, did it just jump? In true homeschool fashion, they decided to
catch the culprit and try out their new microscope. While Rebecca had never seen a flea and didn’t
remember much about them, one glance told her that was exactly what they were dealing with.
Now what? They rolled up their carpet and threw it out. They vacuumed. They researched solutions.
Jonathan went to the store to talk with the island locals and learned the shocking truth: the island
was notorious for fleas. Everyone knew that (except for the Spooner family it seemed). “You can’t
miss treating your pets or you are sure to get them,” he was told. The battle was on. They purchased
flea traps and placed them in every room of their house. They vacuumed again and again. Weeks
passed—there were always more fleas. A month passed—surely this would end soon! More vacuuming,
more washing, more flea traps, and more bites on their legs.
“They’re never going to go. We’re going to have fleas forever!” Rebecca exclaimed to her husband one
night after a month and a half of battling. After two months, however, the battle was finally over. The
fleas finally seemed to be gone, and the Spooner’s never missed another flea treatment for their pets
ever again.

teacher’s guide LESSON 12

116

bugs + bodies

The rabbit flea is an excellent example of the way
that some fleas are host specific and sensitive. When
fleas are feeding on a rabbit, they only become mature
when feeding on a pregnant female (doe). When the
doe gives birth, the fleas mature and move to the nest
of the bunnies, where they reproduce and lay eggs. The
flea larvae eat the dried blood found in the nest, as well as
the feces from their parents as they mature. Then, they
repeat the process. Although the life cycle of many
species of fleas is not known, it has been observed
that many species reproduce more quickly when
they are present on a family unit of their hosts.
Like ticks, fleas are considered vectors because of
their ability to carry disease. Fleas can be carriers of viral
diseases like myxomatosis—a disease that attacks rabbits
and is used to control them in some locations—or parasitic
worms like tapeworms. Fleas can even carry bacterial infections
like typhus and plague. In the Middle Ages, the Black Death
(the bubonic plague) killed about 30–50% of the population of
Europe. They did not understand how it was spread at the time. Today, we
know that fleas infected with the disease were seeking new hosts (as their original rat hosts died), so they jumped
to humans, spreading the disease and causing mass devastation. Once humans were infected, it spread through
the air to other people. Today, there are still cases of the bubonic plague (and the other two plagues that the
bacteria causes), but thanks to modern medicine, it is now treateable with a course of antibiotics.

Mites

Mites are tiny arachnids that are closely related to ticks. Unlike ticks, not all species are parasitic in nature. Some
of these tiny critters live in water or soil or on plants. More than 45,000 different species of mites have been
identified throughout the world. Mites that feed on plants can cause considerable damage to the leaves. They
can even bring disease to the plants. Parasitic mites can wreak havoc on some animals that are in confined
spaces—like chicken coops. Some mites are even predatory. They can be introduced to gardens or chicken coops
in an attempt to control parasitic or plant-eating mites.

LENGTH: 0.004–0.25 INCHES (0.1–6 MM)

MITE
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Unlike ticks, that generally burrow into a host for a season and then drop off, mites can be found in many
different areas of the body. Itch mites are known to dig and burrow into the hide of animals or even into a
human’s skin. This can cause a condition called scabies. Scabies is intensely itchy. It is easily passed between
people who live or interact in crowded spaces. It doesn’t take very many mites to create an uncomfortable
situation with scabies, but if caught early on, it is easily treatable by cream or pills designed to kill the parasites.
Other types of mites can be found in the lungs or even in the stomach of certain animals.
Animals are often plagued by mites. Chicken mites are common in chicken coops. These mites feed off the
bodies of your flock. They can cause your chickens to lose feathers, have paler colored combs and wattles, and
even begin to produce less eggs than normal. These mites come out to feed on your chickens when they roost at
night and go into hiding in the day. The only way to get rid of chicken mites is to clean your coop thoroughly and
burn any bedding that has been stored in your coop. This is the only way to ensure that the mites don’t survive.
Chicken mites can live several months between feeds, so you don’t want them to crawl back into your coop.
Mammals can be affected by mange, which is similar to scabies in a person. It causes them to itch intensely.
Some kinds of mange even cause animals to lose their hair. If you’ve ever seen a mangy looking deer or coyote
that has hair falling out, it probably has mange! Severe cases of mange cause an animal to lose weight and lack
energy. Some of them even die from it.

Parasitic Worms

There are parasites that don’t just live on a body—they live inside a person or animal. Parasitic worms need a
host to survive, yet they can cause a lot of health issues for their host. Many parasitic worms have preferred
homes inside the body, but some have the ability to infect other areas of the body as well. Some common types
of worms in humans are pinworms, roundworms, and tapeworms. As hard as it is to
believe, sometimes these infections can go undiagnosed for years. Many people get
parasitic infections from eating food that is not properly cooked or from food crosscontamination. You can even get worms from walking barefoot in soil that has been
contaminated by infected feces. It is not uncommon to acquire a parasite while on an
international trip.
Tapeworms are probably the most commonly known parasitic worm.
There are around 5,000 species of tapeworms in the world, and
they can range in size from 0.04 inches–50 feet (1 mm–15
m) long—or even longer! Most tapeworms in humans
attach themselves to the intestines and feed off
the nutrients in the body. When a tapeworm is
attached there, is usually doesn’t cause any
symptoms. Historically, people have used
tapeworms for weight loss (there are still
people who do the “tapeworm diet” today),
but intentionally ingesting a parasite into your
body is not a good idea. If the worm decided to
attach somewhere other than your intestine, you may experience some fairly
ROUNDWORM
terrible symptoms, including abdominal pain, fever, and nausea. They can
even cause problems in your nervous system, lungs, liver, and other organs. If you find yourself with a tapeworm
infection, your doctor can treat you with medications that will kill it.
teacher’s guide LESSON 12
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Pinworms are a common parasitic worm found in young children. There are a few different species of these
worms, and they can range in size from 0.08–0.5 inches (2–13 mm). These parasites cause little damage, but
are gross to deal with. They live in the intestinal tract and crawl out of the anus to lay their eggs at night. This
can cause severe itching, which spreads the infection further when children scratch in the night, and then don’t
wash their hands before either eating or playing with toys that other children touch. These infections are highly
contagious. If one person in the family is infected, usually the whole family is treated to avoid re-infection.

Lice

The singular form of the word lice is louse. That’s a fun word to say! There are around 2,900 species of these
creatures known, but today we are going to focus on the head louse. A head louse is another parasite that likes
to snack on human blood. These lice are found around the world. An infection of head lice is very common in
classrooms in North America, where children are in close quarters with each other. Although these creatures
cannot jump like fleas, they can crawl onto a new host when they come into contact with one. Much like mites,
head lice create an itch on your scalp that is hard to ignore. Other symptoms of a lice infestation include a
tickling feeling like a bug is crawling in your hair. These tiny creatures are most often found in hair that is close to
the scalp, for easy access to their next meal.
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Louse eggs are called nits.
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All items that have come into contact
with the infected person’s head should
be washed and dried in the dryer on
high heat. The heat kills the lice.
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They are more easily spread
through direct contact with an
infected person’s head, sharing
a hairbrush or barretts or hair
ties with an infected person.

Head lice are not known
to spread disease.

Although uncommon,
head lice can spread
through sharing clothes—
like hats and scarves.
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Lice can be treated with
medicated shampoo.

There are no known predators of head lice.
However, monkeys and lady bugs are both
known to eat other kinds of lice.
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It has been fascinating (and a little gross) to learn about some of the things that like to parasitize the bodies of
humans and animals. Remember that no matter how strange or gross things in the natural world may seem,
God has indeed created them all. Do you ever wonder why he created
them? Regardless, spend some time today being thankful
that many of the diseases and conditions that result
from these creatures now have cures!
students
It’s time to
open up
your student
notebooks.
(Teachers: reference the
Day at a Glance for answers
and additional resources.)
Use the checklist to help you
complete all the tasks.
LESSON
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Vocabulary
Early Reader: nits, louse
Early Elementary: louse, Black
Death
Upper Elementary: Black Death,
mangy
Middle School: Black Death,
contaminated
High School: contaminated,
nuisance

bugs +

bodies

Today’s Checklist

Read your recitation together as a
family.
Complete the copywork on your
seatwork page.
Work on your spelling words.
Complete your student notebook
pages.
Hands-On Activity: Research
different natural ways to treat head
lice. If you’re feeling particularly
creative, write a short story or comic
strip about the experience of a
flea living on a dog who is always
scratching itself!

• D AY AT A G L A N C E •
PAGE 1 NOTEBOOKING Students will use prompts and targeted

activities in their notebooking pages to help them take notes and/
or reflect on what they are learning about in today’s lesson.

PAGE 2 SCIENCE Students will learn about the different parts of
a microscope and how they work.

identify fragments. Older students will also look for errors in
tense agreements and subject, verb agreements.

PAGE 4 HISTORY Students will discover the role fleas played in
spreading the Black Death.

PAGE 5 BIBLE Students will be reminded of the hope and trust

PAGE 3 LANGUAGE ARTS Students will read a bug report and

we have in Jesus and His promise of eternity in Heaven.

• ANSWERS•

early reader + Early Elementary

page language arts
3 Early Reader

page Notebooking
1 Section 1

1. was taking a stroll on a tomato plant 2. Lucy at
home for two whole days 3. Afraid to get back
outside.
Early Elementary
1. was taking a stroll on a tomato plant 2. Heard
the buzzing of a wasp 3. turned around to see
one heading straight for her 4. The wasp away in
disgust. 5. Lucy at home for two whole days

See diagram on page 117 in the Teacher’s Guide.
Section 2
1. c 2. a 3. b
Early Elementary Only
1. fleas 2. mites 3. parasitic worms 4. head lice

page science
2 1. b 2. e 3. d 4. c 5. a

page history
4 Early Elementary
1. c 2. b
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• D AY AT A G L A N C E •
• ANSWERS•

upper elementary
page notebooking
1 Section 1 See diagram on page 117 in the Teacher’s

Guide.
Section 2 Answers could include:
1. fleas: feed on the blood of mammals and birds
2. mites: live in water, soil, plants, chickens, humans, or
other mammals
3. parasitic worms: prefer to live inside a body, eating
nutrients from the body
4. head lice: found on human heads, eating human
blood
Section 4 Answers could include:
• fleas: plague diseases caused by fleas are treatable
by a course of antibiotics
• mites: if caught early, it is easy to treat these
parasites; chicken mites: thoroughly clean chicken
coop and burn/destroy all previous bedding
• tapeworm infection: doctor can treat with
medications
• pinworms: treated with medication; extremely
contagious so an entire family is likely treated
• head lice: medicated shampoo; everything washed
and dried in high heat to kill the lice

page science
2 1. slide 2. objective lenses 3. stage 4. eyepiece 5. mirror
6. focus knob 7. arm 8. base
Bonus: louse

page language arts
3 1. incomplete thought 2. subject 3. verb 4. subject 5.
incomplete thought 6. subject 7. verb 8. incomplete
thought

page history
4 quarantine: separating the sick from the healthy

1. Fleas would infect rats with the plague, and then the
rats were transported by ships to many different ports.
2. Answers may include: herbal remedies, fumigating
the air, drawing out “bad blood,” and even strapping
a chicken onto the sores of an infected person.
3. The only thing that seemed to slow the spread of the
disease was quarantine, but many people ran away
from infected areas, spreading the disease further.
121
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4. Throughout the epidemic, estimated 30 million people
lost their lives, which was roughly 30–50% of Europe’s
population at the time.

page bible
5 1. Jesus says that He is preparing a place for us, He

will come again, and He will take us to be with
Him.
2. Heaven is so much greater than anything we
could think or imagine. Our minds are not able to
understand the greatness that is in store.

middle + high school
page Notebooking
1 Section 1

See diagram on page 117 in the Teacher’s Guide.
Section 2 Answers could include:
When fleas are feeding on a rabbit, they will only become
mature when feeding on a pregnant female (doe) rabbit.
When the doe gives birth, the fleas mature and move to the
nest of the bunnies, where they reproduce and lay eggs. The
flea larvae eat the dried blood found in the nest, as well as the
feces from their parents as they mature. Then they repeat the
process. Although the life cycle of many species of fleas is not
known, it has been observed that many species reproduce
more quickly when they are present on a family unit of their
hosts.
Section 3 Answers could include:
fleas: habitat/diet: feed on blood of mammals and birds;
especially rats and household pets
spread: able to jump up to 2 feet to a new host; single female
can have up to one million offspring; rapid life cycle
damage: considered vectors because they carry disease;
diseases can include viral disease like myxomatosis, parasitic
worms (tapeworms), or bacterial infections like typhus and
plague;
treatment: plague diseases caused by fleas are treatable by a
course of antibiotics
mites: habitat/diet: some live in water, soil, or plants; others
live on mammals and birds
spread: quickly spread between animals in contained spaces
damage: can bring disease to plants and animals; burrow
into skin of animals or humans and cause scabies (intensely
itchy)
bugs + bodies
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• ANSWERS•

middle + high school cont.

page Notebooking cont.
1 treatment: if caught early, it is easy to treat these parasites

chicken mites: thoroughly clean chicken coop and burn/
destroy all previous bedding
parasitic worms: habitat/diet: need a host for survival,
prefer inside a warm body
spread: commonly come from eating food not properly
cooked, from food cross-contamination, or even walking
barefoot in soil contaminated by infected feces
tapeworm damage: often causing no symptoms if in
intestines; if they attach elsewhere, symptoms could include
abdominal pain, fever, and nausea and even cause issues in
nervous system, lungs, liver, and other organs
tapeworm treatment: doctor can treat with medications
pinworm damage: cause little damage, but an irritation to
deal with
pinworm treatment: treated with medication; extremely
contagious so an entire family is likely treated
head lice: habitat/diet: head of a human; eating human
blood
spread: extremely contagious when people in close contact
with one another or sharing clothing close to the head
damage: causes scalp itchiness; can also spread disease
treatment: medicated shampoo; everything washed and
dried in high heat to kill the lice

page science
2 Middle School

1. slide 2. objective lenses 3. stage 4. eyepiece 5. mirror 6.
focus wheel 7. arm 8. base
Bonus: louse
High School
1. f, slide 2. h, objective lenses 3. g, stage 4. a, eyepiece 5.
e, mirror 6. c, focus wheel 7. b, arm 8. d, base

page language arts
3 Middle School

1. incomplete thought 2. subject, verb agreement 3.
missing verb 4. missing verb 5. subject, verb agreement
6. missing subject 7. subject, verb agreement 8.
missing subject 9. incomplete thought 10. subject, verb
agreement
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High School
Here are the errors for students to find and correct:
1. kept 2. hitched 3. Within the city. 4. Some it’s due .
. . 5. is 6. release 7. To continue to . . . 8. environment
9. The removal of trees . . . 10. are forced 11. So,
the obvious solution. 12. Plan to propose 13. would
greatly decrease . . . 14. keeping

page history
4 1. It was believed to originate from China around 1334.

2. Fever, headache, chills, weakness, and swollen lymph
nodes. 3. Some attempts at a cure included herbal
remedies, fumigating the air, drawing out “bad blood,”
and even animal cures, such as strapping a chicken onto
the sores of an infected person. 4. Doctors wore masks
filled with dried flowers, herbs, and spices, thinking that
would cleanse the air they were breathing and protect
them. 5. An estimated 30 million people lost their lives,
roughly 30–50% of Europe’s population. 6. Quarantine.

page bible
5 Middle School Answers could include:

1. Jesus says that He is preparing a place for us, He will
come again, and He will take us to be with Him.
2. Heaven is so much greater than anything I could think
or imagine. Our minds are not able to understand the
greatness that is in store.
3. God has planned out my life. He knows what my
future holds, and one day my time will come for Him to
take me home.
High School Answers could include:
1. Jesus says that He is preparing a place for us, He will
come again, and He will take us to be with Him.
2. Believing in Jesus is the only way to get to Heaven.
3. God has a plan for my life. There may be good times
and difficult times in this life, but He alone knows what
my future holds. One day my time will come for Him to
take me home.
4 I can focus on the hope that God’s Word gives me—His
goodness, the promise of Heaven, and the strength He
gives.
5. Heaven is so much greater than anything I could think
or imagine. Our minds are not able to understand the
greatness that is in store.
bugs + bodies

Today’s Prayer
Thank you, Jesus, that you have
created creatures that shine and thrive
in the darkness the way that you ask us
to shine your light. As we learn about
your incredible creativity, may you
remind us to carry your joy and hope
into even the darkest and hardest of
places.
LESSON 13

BUGS in the

dark

Have you ever gone outside in the evening to see dots of light
that seem suspended in the air; almost as if the stars came down to meet your lawn? Maybe
you turned on an exterior light and watched moths crowd around it in
the dark? Most of the time when we think about bugs, we think of
those that are active during the day. But there are some incredibly
fascinating creatures in the world of creepy crawlies who operate at
night—they are specially equipped to do so. Today’s lesson is all
about the little critters who operate in the dark.
Some of the creatures we will study today glow at night,
but they are not the only organisms on earth to do so.
Bioluminescence is the glow that is released from an organism
by natural means. You have probably used something that was
glow-in-the-dark before, whether it was special paint or a
glow stick. However, these things only glow when they have a
catalyst or external source (such as needing to absorb light
or a chemical reaction that fades). Just as God is the only one
who can create something out of nothing, only creatures who
are bioluminescent can continuously create their own glow.
Some bacteria and sea-dwelling microorganisms produce this
light along with their invertebrate friends, such as squid, some
fish, fungi, and insects like
the firefly. Bioluminescence is
generated when luciferin and
luciferase (two special chemicals)
react. Another component needs to
be present for this special reaction to occur, and this
is different for different organisms.

teacher’s guide LESSON 13

123

DID YOU KNOW?
Many scientists study
bioluminescent creatures
so we can learn more
about how they produce
light. Could you imagine
if we could produce light
with no electricity at all?
If people could recreate
bioluminescence, how do
you think it could be used?

bugs in the dark

Moths

You probably won’t be surprised to hear that moths are closely related to butterflies. There are about 160,000
species of moths around the world. The large majority of them are nocturnal. They can be found all over the
world in almost every habitat, except for the polar regions. Like butterflies, most moths feed on the nectar of
flowers, although the larvae of some like to snack on plant fibers—including the cotton that is in your favorite
sweater and the flour in your pantry! An infestation of clothes moths or pantry moths can be a real problem in
your home. One major difference between moths and butterflies, other than the time of day that they are active,
is the way they hold their wings when they aren’t flying. While butterflies hold their wings straight up, moths have
several different wing positions. They might rest their wings in what looks like a tent for their bodies to hide under,
wrap them around themselves like they are giving themselves a hug, or hold them out at their sides. Another way
to distinguish between the two is to look at their antennae. Butterflies have characteristic club shapes at the tips
of their antennae. Moths have antennae that are feathered or threadlike.
Moths come in a variety of colors. This is not surprising, considering how many species there are in the world. In
many cooler climates, moths are associated with dull brown and grey colors. However all over the world, moths
can have a wide variety of colors—from green to orange to red—and the patterns that they display are beautiful.
Some species are colored so that they blend in with their resting place. Some moths, however, use their coloring
to play tricks on a potential predator. The hornet moth is a moth that looks just like a yellow and black hornet. If
a predator comes near an eyed-hawk moth, the moth can flip open its wings to show off what appears to be big,
bold eyes on its wings to scare predators away. A moth’s camouflage and coloring are truly remarkable!
PROBOSCIS

COMPOUND
ANTENNAE EYE
HEAD
THORAX

WINGS

ABDOMEN
SIZE: 0.16–12 INCHES (0.4 CM–30 CM)

ATLAS MOTH
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Have you ever noticed a group of moths and bugs crowded around a light outside your home? Have you had a
parent insist that you close the door quickly when you come inside on cool autumn nights, so moths don’t sneak
in? Most people know that moths and other bugs out at night are attracted to light. Have you ever thought
about why they are attracted to light? These are nocturnal creatures designed by our creator to function in the
dark. Why then are they so prone to flit around light bulbs where they can be seen by their predators? Moths
use a navigational system that is referred to as transverse orientation. Just as humans have learned to navigate
using the stars, moths navigate using the moon as their reference point. When there is an artificial bright light, it
creates light pollution, confusing the creature and drawing it toward the light in
a powerful attraction that cannot be fought.

Glowworms

If you use the
internet to search
the term glowworm you will get a wide
variety of information, and some of it is very conflicting.
Some people claim that the term glowworm refers to just one creature, while others claim it is a term for many
different bugs. The broadest definition includes any insect that crawls and is bioluminescent. Some glowworms
are full-grown beetles, while it is the larval stage of other beetles that are called glowworms. Some gnats have
larvae that are called glowworms as well.
A common type of beetle that is referred to as a glowworm is also called a railroad worm. The adult male and
females of these worms look very different from each other. While the male looks like a regular beetle and does
not glow, the female looks just like the larval form of the creature, only bigger. Female railroad worms have
bioluminescent organs that are found on either side of each body segment. The unique pattern of bioluminescent
lights makes the female look like a passenger railcar with windows lit up along her sides. This is how they get their
name. This creature is also equipped with a red “headlight” that adds to its train-like appearance.
Australia and New Zealand are home to glowworms that are the maggots (larval stage) of gnats. These tricky
bugs use their glow to attract insects, so they can snack on them. Glowworms of this variety are found in shaded
areas, close to a source of water, or in an area with high humidity. They make silk fibres and coat them with a
sticky substance to catch insects that are attracted to their light. These creatures often congregate together,
and their groupings of dangling blue light look almost like the icicle lights you can buy to decorate your home
at Christmastime. Just like blue Christmas lights draw your eye toward them when they are flashing, insects are
attracted to the glowworms’ light and get stuck in the sticky mucus on the silk. Once trapped, the insect becomes
the main course for the glowworms.
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Fireflies

Fireflies are characterized by their ability to produce light from their abdomen. They are also called lightning
bugs. There are about 2,000 species of these interesting beetles. Many species are nocturnal. They provide a
delightful show of blinking lights in the dark. In the daylight, fireflies are sometimes identified by the orange or
yellow markings on their predominantly black bodies—but nighttime is when they really shine! In most species,
both males and females have light producing organs, but in others, only one produces the characteristic glow.
Some species of fireflies use their bioluminescence in a unique way to ensure their survival. The male firefly
flashes his signal and the female responds to it. The male then makes his way through the sea of fireflies to find
the female of his choice to mate. Some scientists believe that the slight color differences between the glow of
different fireflies may help some species identify male and female. Other scientists think the flashes of light might
serve as a warning to predators that they don’t taste very good.

FIREFLY
Adult fireflies sometimes eat other
fireflies, others may dine on nectar
and pollen, and some do not seem to
eat much at all.

Some female fireflies that
lack wings are called
glowworms.

Frogs are predators
of fireflies. Some
frogs even light up
themselves
because they have
eaten
so many.

Adult fireflies are
only alive long
enough to mate
and lay eggs
before they die.
LENGTH: 0.2–1 INCH (5–25 MM)
Some larvae are
luminescent before
they hatch.

Fireflies love warm weather and high humidity.
They love to live in tropical regions and are
active there year round. In temperate regions,
they are active in the summer, making chasing
fireflies a common summer activity among
children in these areas.
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Larvae have been known to
live up to two years before
becoming adults.

Fireflies lay their eggs
close to a food source.
The larvae eat snails
and slugs in a manner
similar to spiders; they
inject them with fluid
and suck up the partly
digested critter.

Fireflies have a defense mechanism called
reflex bleeding. They shed blood when they are
attacked, and the blood tastes bitter, dissuading
many animals from dining on them. The blood
can even be poisonous to other animals!
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WAITOMO GLOWWORMS IN NEW ZEALAND
There are many other creepy crawlies that are active at night—from spiders to slugs and bed bugs to
cockroaches. Certain species of centipedes are active at night, while some millipedes are bioluminescent like
fireflies and glowworms! There is a whole world of critters that work the night shift, and it is fascinating to learn
more about them. What nocturnal bugs live near you?

students
It’s time to
open up
your student
notebooks.
(Teachers: reference the
Day at a Glance for answers
and additional resources.)
Use the checklist to help you
complete all the tasks.
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Vocabulary
Early Reader: dull, nocturnal
Early Elementary: nocturnal,
maggots
Upper Elementary: maggots,
luminescent
Middle School: luminescent,
catalyst
High School: catalyst,
bioluminescence
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Today’s Checklist

Read your recitation together as a
family.
Complete the copywork on your
seatwork page.
Work on your spelling words.
Complete your student notebook
pages.
Hands-On Activity: Go outside
and try to catch a firefly if you live
somewhere that has them. Otherwise,
turn a light on outside when it is dark
and watch for bugs to swarm to it. See
if you can identify any of the bugs you
see. Do you see any moths? Are you
surprised by any bugs that you see?

bugs in the dark
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• D AY AT A G L A N C E •

PAGE 1 NOTEBOOKING Students will use prompts and targeted

definitions for their vocabulary words. There is a cheat sheet in
the appendix of each student book if needed.

activities in their notebooking pages to help them take notes and/
or reflect on what they are learning about in today’s lesson.

PAGE 4 BIBLE Students will read Psalm 139:12 and reflect on

PAGE 2 SCIENCE Students will learn how fireflies create their

the truth that God is the light in the darkness.

light. Younger students will conduct an experiment, and older
students will research.

PAGE 5 ART Students will draw or paint a moth, and then seek
out constructive criticism on how to make their artwork even
better.

PAGE 3 LANGUAGE ARTS Students will practice reading and

writing their spelling words for the week, as well as learning the

• ANSWERS•

early reader + Early Elementary
page
1

upper elementary

Notebooking

page notebooking
1 Section 1

Section 1
Butterflies: 2, 3; Moths: 1, 4
Section 2
Papua New Guinea

Pacific Ocean

Solomon Islands
Vanuatu
Coral Sea

Australia

New
Caladonia

Fiji

Samoa

Tonga

Tasman sea
New Zealand

Early Elementary only
They glow and coat themselves with sticky silk threads to
attract insects for eating.
Section 3:
diet: other fireflies, nectar + pollen, very little of anything
predators: frogs

Butterflies: one typical wing position and club shape on
antenna
Moths: various wing positions and feathered or threadlike antenna
Section 2
Moths use a navigational system that is referred to as
transverse orientation; moths navigate using the moon
as their reference point; when there is an artificial bright
light, it creates light pollution, confusing the creature and
drawing it toward the light
Section 3
Refer to the labeled map in Early Elementary answers.
1. Glowworm gnat maggots typically live in Australia
and New Zealand.
2. They glow to attract insects for eating.
3. They also coat themselves in sticky silk threads to
trap their prey.
4. Railroad worms have bioluminescent organs on
either side of each body segment, making them look
like lit up railroad cars.
Section 4
diet: other fireflies, nectar + pollen, very little of anything
predators: frogs

page science
2 Step 2: The glow sticks are glowing a similar amount.
Step 4: The glow stick that was in the warm water is
glowing brighter than the one from the cold water.
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• ANSWERS•

MIDDLE + HIGH SCHOOL
page notebooking
1 Section 1

page science
2 1. Bioluminescence is the glow that is produced by and

See Upper Elementary answers.
Section 2
See Upper Elementary answers.
Section 3
Refer to the map in Early Elementary.
Middle School only
1. Glowworm gnat maggots typically live in Australia
and New Zealand; they glow to attract insects for
eating and also coat themselves in sticky silk threads
to trap their prey.
2. Railroad worms have bioluminescent organs on
either side of each body segment, making them look
like lit up railroad cars.
Section 4
• diet + predators: other fireflies, nectar + pollen, very
little of anything; frogs
• habitat: tropical habitats, humidity, warm weather;
some in temperate areas in the summer
• defense mechanism: “reflex bleeding,” shed blood
when attacked, blood tastes bitter, animals choose
not to eat them (poisonous to some animals)
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released from an organism.
2. The firefly’s glow is produced from the reaction of
luciferin and luciferase when exposed to oxygen. The
firefly is able to start and stop the flow of oxygen to its
abdomen which turns the light on and off.
3. Fireflies love warm and humid weather. They are
active year-round in tropical regions and during the
summer in temperate regions.
4. Fireflies use their glow to attract a mate and also as a
warning to predators.

bugs in the dark

Today’s Prayer
Thank you, Jesus, that you created
bugs that live in different habitats.
Thank you for the beauty and life
that is found in freshwater, from the
croaking frogs to the beautiful flitting
dragonflies. Help us see the beauty in
your creation through the bugs you
created to live at the pond.
LESSON 14

BUGS on the

pond

Have you ever spent time at a freshwater habitat? Lakes, ponds, marshes, streams, and even puddles provide
home to numerous species of bugs and other creatures, big and small. In a pond you can find waterfowl like
ducks and geese, as well as mammals like beavers and muskrats, frogs, insects, other bugs, and even fish! The
bugs that live in these bodies of freshwater provide a necessary component to the health of the food web that is
present at the pond. Let’s dive in and learn all about freshwater bugs!

Giant Water Bugs

Giant water bugs are true bugs that are found all over
the world in freshwater habitats. They can be seen
just beneath the surface of the water, often hidden in
vegetation or with the tip of their abdomen
peeking above the surface. They are often
referred to as toe biters because their bite is quite
painful for people swimming in this bug’s home.
There are about 100 species of giant water
bugs, and among them are the largest true
bugs in the world. Like all true bugs, they have
three pairs of legs. The first pair is designed
for grasping their prey, while the last pair
almost oar-shaped to help them swim. These
adaptations are perfect for the habitat they were
created for.
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Giant water bugs are known to be formidable predators and are feared even by creatures that are larger than
them. They eat not only snails, salamanders, and tadpoles, but also small fish and other bugs. As a true bug,
they are equipped with mouthparts that are specially equipped to pierce and suck. In the case of the giant water
bug, these parts are used to inject digestive saliva into their prey that doubles as venom, so they can suck out
their nutrition.
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GIANT WATER BUG
Have you ever wondered how bugs that live underwater breathe? Most people don’t put a lot of thought into
how insects breathe. We just assume that they breathe oxygen like the rest of us. But if they live underwater, how
does that work? While these insects do breathe oxygen, they don’t receive this oxygen through lungs like people
and many animals. They get oxygen through spiracles, which are tiny holes in their body’s exoskeleton. These
holes are attached to tubes that are filled with air, called trachea. The tail end of a giant water bug is specially
designed to obtain oxygen. You often see them upside down in the water with their tail end gathering oxygen,
which they hold under their wings as a bubble. The spiracles absorb this gathered oxygen while the creature is
underwater, so it can stay submerged for longer.
Giant water bugs have several other unique features. The males of the species are often the ones to rear the
young. In some species, the female bug lays over 100 eggs on the back of her mate. Other species lay their
eggs in vegetation, but it is still the male that usually watches over the eggs until they hatch. Giant water bugs
sometimes play dead when they feel threatened, while other species release a nasty smell or make a chirping
sound. Some of these toe biters are even boiled in saltwater and eaten in Asia. Maybe one day they will be a
common source of protein around the world!
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Water Strider

Water striders are found only on water that is still or very slow
moving, like ponds, marshes, and puddles. Have you ever
poured water into a glass and filled it so full
that there was a bubble of water on
the top of the glass? It’s hard to do,
but if done, you will witness the same
science that makes it possible for water striders to walk on
the surface of a still body of water. The molecules at the surface of the
water have an attraction to others and they try to stick together, creating tension
and a thin membrane. This tension is what allows you to pour a glass of water
WATER STRIDER
that bubbles above the glass. It is the same tension that prevents water striders
from plunging to their death at the bottom of a puddle.
There are about 350 species of water striders, and all of these unique creatures are designed to walk or run
on the surface of water. They are also called pond skaters or skimmers. Their habitat allows them easy access to
their preferred food—the delicious larvae of insects, such as mosquitos and the occasional dragonfly that finds
itself trapped in the water. Water striders have legs that are specially designed to allow them to accomplish
this mighty feat. Their back legs provide steering power, while their front legs are used to grab and hold their
prey. These legs are short compared to their other two sets of legs. Their middle legs are used to create forward
movement.

Water Spider

These unique spiders are so interesting to study. They
spend most of their day inside their diving bell
home, but at night they come out to hunt for
their tiny prey. Water mites, certain larvae,
and water boatmen are some of their
favorites. Female water spiders lay their
eggs within their bubble webs and guard
them until they hatch and head out to
find a suitable place to call their own.
teacher’s guide LESSON 14

LENGTH: 0.3–0.6 INCHES (8–15 MM)

There are many spiders that make their homes close to the freshwater
habitats that we are exploring today. However, there is only one
species that actually lives under the water in a pond. The diving bell
spider is named because of the similarity between it and an old
piece of technology called the diving bell. A diving bell was used in
early exploration of the sea. It was essentially a container equipped
with compressed air that a person entered and was
then lowered into the water. The first written record
of this idea dates back as far as Aristotle in the 4th
century BC. Legend has it that Alexander the Great,
who was a student of Aristotle, used this invention when
he was 11 years old!

WATER SPIDER
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Water spiders are equipped with unique features that allow them to live underwater. They have hairs on their
body that have the ability to capture air bubbles. These spiders capture air from above the water and transport
it to their webs that are spun under water. Like a balloon filling up, the bell-shaped web inflates with air and
provides a home that allows the spider to breathe underwater. As the web runs out of oxygen, the spider heads
up to repeat the process of providing itself with air to breathe. If you’ve ever lived on an acreage with a cistern,
you’re probably familiar with the idea of hauling water to your house. This spider always has water at home
but has to haul air to its home instead! You might think it’s a full-time job to bring air down to its home, but the
bell-shaped web of the water spider has one more special feature. It is actually able to get oxygen from the water
in small quantities—similar to the way a fish’s gills operate. This allows the water spider to focus on important
matters like hunting and reproducing—all beneath the glassy surface of the pond.

Leeches

If you’ve ever gone swimming and come out of a pond or lake with a nasty black worm attached to your arm
or leg, you have become personally acquainted with a leech. Although these segmented worms look similar to
their cousins, earthworms, they are not generally as friendly. There are around 650 species of leeches around
the world. Not all species are parasitic in nature, but most people are only familiar with ones that commonly suck
blood as their primary food source. There are other species of leeches that are predatory, and even some that
eat debris rather than suck blood. Similarly, most people are only familiar with leeches that live in water, but there
are some that live on the ground.

LEECH
Some leeches are equipped
with a proboscis that works as
a hypodermic needle.

Their crop can store food
for months.

Predators of a leech
include birds, monkeys,
and even lizards, as well
as fish in the water.

LENGTH: UP TO 18 INCHES (46 CM)

Leeches are designed
with 34 segments on their
body.
If too many leeches
latch on, a person or
animal can develop
anemia.
Leeches use their skin
to obtain oxygen.
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Many people have removed leeches from their
skin by salting it to dry it up. New research
suggests that it is better to use a flat object like
a fingernail to compromise the seal between
the leech and the skin it’s attached to.
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Leeches were once a common tool used in medicine. While their
use fell out of fashion for many years, there is some research being
done today with MLT (medicinal leech therapy). The use of leeches in
medicine is documented as far back as ancient Egypt, and there are
references to it in ancient Greek, Arabic, Chinese, Roman, and AngloSaxon records. In western cultures, the use of leeches in medicine became
most prevalent during the 19th century. They were a frequently used treatment for
conditions including skin diseases, headaches, mental illness, tumors, as part of post-operative care, and many
other applications. Today, leeches are being studied for the molecules that they secrete while feeding. These
molecules have been shown to provide relief from inflammation and pain, as well as preventing blood clots and
other side effects. In the modern world they have been applied in plastic surgery or reconstructive surgery, as well
for cardiovascular diseases and other things. While leeches did not solve all of the things that ancient medicine
prescribed them for, isn’t it interesting that modern medicine is acknowledging that some of the things they knew
in ancient Egypt and beyond are still relevant as natural and beneficial medical practices today?
There are so many more creatures living in the ponds and other freshwater
habitats around you! What an amazingly diverse ecosystem that is easily
accessible to most of the world! Did one of the creatures we learned
about today fascinate you? Maybe you want to learn more about the
medicinal nature of leeches, or maybe you are fascinated with the idea of
a diving bell. Have fun as you continue your journey of discovery today!

students
It’s time to
open up
your student
notebooks.
(Teachers: reference the
Day at a Glance for answers
and additional resources.)
Use the checklist to help you
complete all the tasks.

teacher’s guide LESSON 14

Vocabulary
Early Reader: freshwater,
designed
Early Elementary: designed,
diving bell
Upper Elementary: diving bell,
spiracles
Middle School: spiracles, trachea
High School: trachea, MLT
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Today’s Checklist

Read your recitation together as a
family.
Complete the copywork on your
seatwork page.
Work on your spelling words.
Complete your student notebook
pages.
Hands-On Activity: Head to a pond
(or even a puddle) to see if you can
collect some specimens of any of the
creatures you learned about today.
Maybe you can find a new or different
creature. Can you identify it?

bugs on the pond
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• D AY AT A G L A N C E •

PAGE 1 NOTEBOOKING Students will use prompts and targeted

PAGE 4 SCIENCE + HISTORY Students will learn about the

PAGE 2 SCIENCE Students will learn about surface tension.

PAGE 5 SCIENCE Students will read about anemia. Younger

activities in their notebooking pages to help them take notes and/
or reflect on what they are learning about in today’s lesson.

diving bell and how equipment for underwater exploration has
evolved over time.

Younger students will conduct an experiment, and older
students will research and answer questions.

students will answer questions to show what they learned, and
older students will research.

PAGE 3 LANGUAGE ARTS Students will learn tips for giving an

oral presentation, and then practice presenting their news report
to an audience.

• ANSWERS•

early reader + Early Elementary
page
1

page science
5 anemia: a low amount of red blood cells in the body

Notebooking

Section 1
Refer to the diagram on page 132 in the Teacher’s Guide.
Section 2
freshwater: naturally occurring water with low salt
content, such as puddles, ponds, streams, and lakes
designed: planned out
Early Elementary only
diving bell: a device used to explore under the sea
Section 3
diet: some suck blood, some eat debris
predators: birds, monkeys, lizards, fish

page science
2 Early Elementary

molecules, surface tension

page language arts
3 Early Reader

transfusion: transferring donated blood to a person with
anemia
Early Elementary only
1. 5 2. 5

upper elementary
page notebooking
1 Section 1

Refer to the diagram on page 132 in the Teacher’s Guide.
Section 2
diving bell: a device used to explore under the sea
spiracles: tiny holes in the exoskeleton of an insect that receive
oxygen
Section 3
See Early Elementary answers.
Section 4
Answers could include:
hairs on body capture air bubbles; capture air from above and
transport it to webs under the water; web fills with air like a
balloon allowing spider to breathe underwater; when oxygen
runs out, spider repeats process; web also gets small amounts
of oxygen from water (like fish gills)

circle: make eye contact, have fun, make gestures, move
around, be confident
cross out: speak quietly, keep looking down, say um, you
know, or I mean
Early Elementary
Answers may include: make eye contact, speak clearly and page science
2 1. Surface tension is formed by water molecules on the
confidently, have fun, make gestures, move around
surface clinging tightly to one another.

page science + history
4 Early Elementary
1. b 2. b 3. a
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upper elementary cont.

page science + history
4 1. The original diving bells were used to transport divers to

the bottom of shallow bays and lakes to gather sunken
materials, such as cannons, metal, and other items.
2. The design of the diving bell changed to allow for
longer and deeper dives.
3. Using submersibles, scientists have been able to identify
300 new ocean species and explore many shipwrecks,
including the Titanic.

page science
5 3. anemia: a low amount of red blood cells in the body;

transfusion: transferring donated blood to a person with
anemia
4. symptoms can include fatigue, weakness, dizziness, pale
skin, and fast heartbeat

middle + high school
page notebooking
1 Section 1 Refer to the diagram on page 132 in the Teacher’s

page science
2 1. Surface tension is formed by water molecules on

the surface clinging tightly to one another.
2. Their feet are covered with hydrophobic hairs,
which means the hairs repel water and allow them
to stay on the surface.
3. A water strider’s legs are also very long, allowing it
to evenly distribute its weight across a large surface
area.
4. 4. If the surface of the water was disturbed and
tension broken, the water strider would likely sink.

page science + history
4 1. Diving bell: 60 feet deep (18.3 m); Submersible:

14,764 feet (4,500 m)
2. Diving bell: made of wood, could dive to 60 feet for an
hour and a half at at time, used to explore and gather
materials from shallow bays and lakes
Submersibles: enclosed, able to go as deep as 14,764
feet for 10 hours at at time, used to identify new ocean
species, and explore shipwrecks
3. In 2012, James Cameron was the first to complete a
solo submarine dive to Challenger Deep—36,089 feet
(11,000 m)—in the Mariana Trench.

Guide.
Section 2 Answers could include: giant water bugs: oxygen
through spiracles; holes attached to trachea; tail end
designed to obtain oxygen, hold it under their wings as a
High School only
bubble; spiracles absorb oxygen when underwater
3. Using submersibles, scientists have been able to identify
water spiders: hairs on body capture air bubbles; capture air
new ocean species, explore the ocean floor, and identify and
from above and transport it to webs under the water; web fills
study historical shipwrecks, such as the Titanic.
with air like a balloon allowing spider to breathe underwater;
when oxygen runs out, spider repeats process; web also gets page science
small amounts of oxygen from water (like fish gills)
5 1. a low amount of red blood cells in the body 2. fatigue,
Section 3 See Early Elementary answers.
weakness, dizziness, pale skin, and fast heart beat
Section 4
3. medication, a blood transfusion, and fixing the
spiracles: tiny holes in the exoskeleton of an insect that receive
underlying issue that is causing the blood loss
oxygen
4. Ages and qualifications will vary according to region.
trachea: tubes filled with air
Certain diseases or illnesses will disqualify someone from
High School only
donating blood, including hepatitis, HIV, active infection,
Section 3
fever, tuberculosis, and sickle cell disease. 5.deliver
studied today for medicinal use: molecules secreted while
oxygen from the lungs to the rest of the body; deliver
feeding provide inflammation and pain relief, and prevention
carbon dioxide back to the lungs.6. donated blood is
of blood clotting; applied in reconstructive plastic surgery;
transferred through IV tubes into the vein of someone
cardiovascular disease
with anemia.
Section 4 MLT—medicinal leech therapy
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Today’s Prayer
Thank you, Jesus, for providing us with
rain and water. Thank you that you are
the living water. We invite you, Holy
Spirit, to fill us with your living water.
Fill all of our dry places, the hopeless
places, the tired places with your light
and hope and joy. May we love one
another with your love today.
LESSON 15

BUGS in

damp places
Some creatures don’t exactly need a pond to survive. They thrive in the damp environment of a wet summer
or the rainy season in climates that don’t experience summer and winter. If you’ve ever experienced a really wet
summer in your lifetime, you probably remember splashing in puddles and using umbrellas. But did you bother to
notice the creatures that came out on the days when the rain stopped? If you had taken the time to look around
those days chances are, you would have seen slugs or snails leaving a shiny trail behind them or heard the drone
of a mass of mosquitos looking for their next meal. There are many interesting creepy crawlies that need a damp
environment to live in. Let’s learn about a few!

Slugs and Snails

Technically, slugs and snails are mollusks
and more closely related to giant
squids and clams than the
other creatures we are
studying in this unit.
But they are commonly
considered a creepy
crawly bug, so we are going to dive
right in! Slugs and snails are members of a group of animals
called gastropods. There are about 65,000 species of gastropods
all over the world. The body of a slug and a snail are very similar. The
main difference is the absence of an external shell on a slug. Over half of the
species of gastropods (literally meaning “stomach foot”—because
their stomach is also their foot!) live either on land or in
freshwater. The remaining species find their home in the
ocean. Snails have been used as a food source all over the
world as far back as history remembers. Most people recognize the fancy
name escargot from a movie scene where an average person attends an
upscale party where this dish is served. They often throw it or spit it back
out when informed that the fancy sounding escargot is actually a snail.
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EYES
SHELL
UPPER
TENTACLES
HEAD

LOWER
TENTACLES
FOOT

LENGTH: 0.04–28 INCHES (<1 MM–70 CM)

SNAIL
Land slugs and snails have unique bodies. Although their foot is the most well-known part of these creatures,
they have three other main body parts. The head has either one or two pairs of tentacles, as well as a mouth.
The eye spots of these creatures are often located either at the tip of the tentacles or at their base. These eyes
are not used for seeing images as much as they are adapted to sensing light. The visceral hump is found in the
shell of a snail. This includes the mantle cavity, where the last part of the body—the mantle—is found. This cavity
also serves as the home for a snail’s head and foot when it retracts into itself. The mantle is the lining inside the
gastropod’s shell.
Snails and slugs have various defense mechanisms. Some have brightly colored shells or bodies to ward off
predators. Others are equipped with poisons that are toxic to their predators, while still others release gross and
potentially dangerous substances so they will only be snacked on once. While this defense mechanism may not
protect individual gastropods, it does protect the other members of their species.
Many people through the years have been fascinated with the effect of salt on slugs and have sought out other
ways to dispatch them. If you salt a slug, it will slowly dry out and die. This is not a very nice way to go, but it has
been used to control slug populations in the garden. Today, we know not only that salting a slug is a nasty way to
kill them, but that adding salt to your garden is not a good idea. Salt your food, not your garden! There are more
effective ways to get rid of a slug infestation. Avoid over-watering your lawn and garden so slugs don’t take up
residence there. Another option is to dig a hole and put in a shallow container filled with water and yeast. When
slugs come out at night, they will be attracted to the smell of the yeast, and they will slide into the container and
drown.
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LENGTH: 0.2–2 INCHES (5–50 MM)

Earwigs

These strange looking insects like to inhabit dark wet
places like compost piles in gardens or under rocks.
Unless these creatures are present in large numbers,
they generally do not cause any harm to a garden. They
may even help by decomposing rotting vegetation, and
they snack on the eggs of slugs, insect larvae, and other pests
like aphids. If you have an infestation of earwigs though, they
sometimes eat the things growing in your garden. When
earwigs show up in your home, they can become a problem,
but due to their natural affinity for moist places, that may be an
indication you have a problem outside your home as well. If you fix the
infestation outside, the earwigs inside will be much easier to deal with.

EARWIG

There are about 1,800 species of earwigs. Most of them have forewings that are shorter with longer wings
hidden underneath. They also have pincers located on their abdomen that they carry erect when they are scared
or want to appear aggressive. Most species are herbivorous, and some species have mothers that care for their
young once hatched, both feeding and providing protection for the young earwigs.

LENGTH: 0
.15–0.4 INC

HES (4–10

MM)

Mosquitos

You are probably familiar with the drone
of a mosquito. With about 3,500 species
of mosquitoes spread all over the world,
these blood-sucking parasites are among
the most hated of insects. Mosquitos are
from the order Diptera and are related to flies.
Although they are known for their buzz and their
bite, only the females of the species actually suck
blood. The male mosquito snacks on juice from
plants and nectar. These do not have enough protein, however, for
the female mosquitos to produce mature eggs.

Mosquitos are efficient vectors, known to transmit many different
diseases: malaria, encephalitis, filariasis, Zika virus, as well as
the viruses that cause yellow fever and dengue fever. Malaria
MOSQUITO
is a common disease in tropical (and subtropical) climates, like
much of the continent of Africa and other central and southern
parts of the world. It is estimated that close to 300 million people get this disease each year and several hundred
thousand die from it. Malaria is caused by a parasite that is transmitted to humans from an infected mosquito
bite. It can cause chills, a high fever, muscle and joint pain, rapid breathing, and an increased heart rate, among
other symptoms. Some infections of malaria lie dormant in the body even after treatment, and it can cause a
person to exhibit signs of malaria infection even in the dry season. In some cases, infection can even happen
when a person no longer lives in a tropical or subtropical climate. To avoid catching malaria or any of these
other diseases, many people sleep with mosquito nets in climates where these mosquitoes live. Another common
prevention method is wearing clothes with long sleeves and pant legs, as well as using insect repellent.
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In temperate regions, such as the United States and Canada, mosquitos generally do not carry diseases that
cause major complications. Although the Zika virus has been reported in the United States, it is more commonly
found in South America. The Zika virus can cause issues for a developing baby if a pregnant mother is infected.
It doesn’t usually cause noticeable symptoms for most adults. Another virus that is born by mosquitos is the West
Nile virus. This virus is more common in North America, but very few people infected with the virus develop any
symptoms. Less than 1% of infected people develop a serious illness. You may not have heard of dengue fever,
but it is another mosquito-borne illness that has been found in Europe, the Americas, Africa, Asia, and Oceania.
Yellow fever, also transmitted by mosquitoes, is most prominent in the Americas and Africa.
Mosquitos need still water to reproduce. The moist environment where they thrive must contain a pond, puddle,
lake, or other aquatic habitat for the female to lay her eggs in once she has ingested enough blood. Most
mosquito larvae swim freely in their watery home, snacking on algae, floating bits of plants, or dead animals in
the water, or even on other mosquito larvae. Once the larvae mature, they quickly mate. The male mosquito has
a relatively short lifespan of a week or two, while the female can live several months in ideal circumstances.

Dragonflies

As irritating as mosquitos are, when you see them in large quantities, you might have the chance to spot a
delightful dragonfly. Despite their foreboding name, these predatory insects are a welcome sight on a day full of
irritating little bugs. There are about 3,000 species of these predators. They are most often found near sources
of freshwater. They are a variety of delightful colors: from sky blue to metallic green, purple, or even orange and
brown. They are known for the massive eyes that nearly cover their entire heads. These eyes allow them to see
things that are in front, beside, and even behind them.

DRAGONFLY

WINGSPAN: 0.8–6 INCHES (20 MM–160 MM)
One of the dragonfly’s favorite foods are
mosquitos. They also like to snack on midges,
but will eat anything they can catch, including
other dragonflies, flies, beetles, and even
butterflies and moths!

Dragonflies must watch
out for frogs, reptiles, fish,
and even some mammals.
These are some of their
natural predators.
Some dragonflies hunt like
hawks, using their legs to
capture their next meal.

Some migrating dragonflies fly
about 3,730 miles (6,000 km),
while others complete migrations
of over 11,000 miles (18,000 km)
over the course of more than one
generation.
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Dragonflies can
hover and fly
backward!

If you see a dragonfly that appears to be suntanning—it
probably is! Dragonflies need their wings to be warm to
operate at their best, so sometimes they bask in the sun
or whir their wings before flight to warm up. It’s kind of
like starting your car in the winter before you drive it!
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Much like mosquitos, mature female dragonflies lay their eggs in still freshwater. (Some species lay them
close to freshwater attached to a plant structure). The larvae of these creatures are just
as fierce as their parents. They eat many different kinds of fare: from worms to tadpoles
and even tiny fish. If you see two dragonflies flying
together as though attached, make sure you
leave them alone! They are preparing to mate,
and those little dragonflies will help to control the
bug population in your yard in no time at all!
It’s fun to learn about the creatures that live all around us! The next
time you see a dragonfly or a mosquito, a gastropod or an
earwig, remind yourself that they are all a necessary
part of the food web in a damp habitat. If you see
one of these unique creatures, spend some time
observing them and think about what else you
might want to know about them.

students
It’s time to
open up
your student
notebooks.
(Teachers: reference
the Day at a Glance for
answers and additional
resources.) Use the
checklist to help you complete
all the tasks.
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Vocabulary
Early Reader: thrive, gastropods
Early Elementary: gastropods,
malaria
Upper Elementary: malaria,
mollusks
Middle School: mollusks,
irritating
High School: irritating, inhabit
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Today’s Checklist

Read your recitation together as a
family.
Complete the copywork on your
seatwork page.
Work on your spelling words.
Complete your student notebook
pages.
Hands-On Activity: Go on a slug hunt!
If it’s been a wet year, you can probably
find slugs under rocks or boards, in leafy
piles, or areas with lots of weeds. If it’s
been a dry season, you might have better
luck in a greenhouse or near a pond. Take
a chart to record all of the creatures you
see!
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• D AY AT A G L A N C E •

PAGE 1 NOTEBOOKING Students will use prompts and targeted

activities in their notebooking pages to help them take notes and/
or reflect on what they are learning about in today’s lesson.

PAGE 2 SCIENCE Students will learn about yellow fever caused
by mosquitos and write about the symptoms, diagnosis,
treatment, and prevention of this disease.

PAGE 3 LANGUAGE ARTS Students will complete activities on
good sentence organization.

PAGE 4 SOCIAL STUDIES Students will learn and answer

questions about the various methods of mosquito control.

PAGE 5 SCIENCE + ART Students will learn about dragonflies
and color, draw, or paint a dragonfly.

• ANSWERS•

early reader + Early Elementary
page
1

Notebooking

upper elementary
page notebooking

Section 2
1 See Early Elementary answers.
diet: mosquitoes, midges, dragonflies, flies, beetles,
page science
butterflies, moths
2 1. Yellow fever is spread through mosquito bites.
predators: circle frogs, reptiles, fish, mammals
2. Answers may include: fever, chills, headache,
Section 3
backache, yellow skin and eyes, muscle aches, nausea,
North America: Dengue fever
vomiting, possibly death
South America: Malaria, Zika virus, Dengue fever, Yellow
3.
There is no cure for the virus. Treatment includes
fever
reducing fever, staying hydrated, and supportive care.
Europe: Dengue fever
4.
If traveling to a place known for a yellow fever
Africa: Malaria, Dengue fever, Yellow fever
outbreak, getting the vaccine is recommended. Also,
Asia: Malaria, Dengue fever
wearing insect repellent and long clothes can prevent
Oceania: Dengue fever
mosquito bites.

page science
2 Early Reader

page language arts
3 1. compound 2. simple 3. fragment 4. run-on 5. compound

mosquito 2. b 3. no
6.run-on
Early Elementary
1. mosquito
page social studies
2. fever, headache, yellow skin, muscle aches
4 1. Some people use strong chemicals to spray or fog
3. treatment: reduce fever, stay hydrated, supportive care
the air and grass, but these can be harmful to people,
4. prevention: yellow fever vaccine, wear insect repellent
plants, and animals.
and long clothes
2. For a more natural approach, you could add fish to a
pond to eat the larvae, hatch dragonfly eggs or bats
page language arts
to feed on the adult mosquitoes, and reduce areas of
3 Early Reader
standing water where mosquitoes will gather
1. Snails live in a shell. 2. Have you ever seen a slug? 3.
3.
Scientists can use pheromones—hormones used in
Some bugs are helpful. 4. Dragonflies eat mosquitoes.
mating—to attract and trap the insects.
Bonus: the run-on should be split into two sentences or
have a conjunction added.
page science + art
Early Elementary
4 Dragonflies can fly 35 miles per hour (32–56 km/h) per
1. Snails live in a shell.
hour and are one of the fastest flying insects.
2. Have you ever seen a slug?
3. Some bugs are helpful.
4. The dragonfly ate the mosquito!
Bonus: I found a snail in my yard. I put it in a jar.
bugs in damp places
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• D AY AT A G L A N C E •
• ANSWERS•

upper elementary
page notebooking
1 See Early Elementary answers.

page social studies
4 Middle School

See Upper Elementary answers.
High School
Section 4 Answers could include:
1. Strong chemicals are used to spray or fog the air and
• Need still water to reproduce
grass to kill insects, eggs, and larvae.
• Must have pond, puddle, lake or other aquatic habitat
2.
While this can be an effective method, it can also be
• Larvae swim freely in water, eating algae, floating plants,
expensive and harmful to people, plants, and animals.
dead animals, or other mosquito larva
3.
For a more natural approach, you could add fish to a
• Quickly mate once mature
pond to eat the larvae, hatch dragonfly eggs or bats
• Male lives a shorter time
to feed on the adult mosquitoes, and reduce areas of
page science
standing water where mosquitoes will gather.
2 See Upper Elementary answers.
4. These methods are cheaper and completely natural,
but will only make a significant difference if used in
page language arts
combination with each other or other methods.
3 1. compound 2. simple 3. fragment; There was a mosquito
5. Scientists can use pheromones—hormones used in
buzzing by my head. 4. run-on; Slugs and snails are
mating—to attract and trap the insects.
mollusks. 5. compound 6.run-on; Gastropods are good at
6. This method shows promise, but is in the new stages of
decomposition. They will also eat living plants in a garden.
development and usage in the United States.
7. simple 8. complex 9. fragment; Some snails have brightly
colored shells to ward off predators. 10. run-on; A good place 7. The sterile insect technique is a way of controlling an
insect population by introducing a large amount of
to look for insects is under a rock. Some insects thrive in dark
sterile insects back into the environment where they will
wet environments.
be unable to reproduce.
8. This method sounds appealing but would require a lot
of scientific involvement, time, and likely money. This
also would only target specific species of mosquitoes at
a time.

teacher’s guide LESSON 15

143

bugs in damp places

Today’s Prayer
Thank you, Jesus, for giving us
rainforests. The diversity of life you
designed there gives us amazing
insight into your creativity. Inspire us to
create beauty as we discover all about
the creepy crawlies in the rainforest.

LESSON 16

BUGS in the

tropical rainforest
Tropical rainforests are known as diversity hotspots. The rainforest biome provides
home to a wide array of plants and animals. These unique ecosystems, located
close to the equator, provide homes for roughly half of all species of creatures
on the planet. Because of the dense and nearly impenetrable nature of a
tropical rainforest, many scientists believe that there could be millions of species
of animals that have not yet been discovered. Let’s head into the dense foliage of the
jungle to discover just a few of these amazing creatures!

Assassin Bugs

Assassin bugs are named after their predatory nature. They do not
forage for food like many insects; they would rather kill their own food.
They eat a variety of insects and other creepy crawlies. Like giant water
bugs, assassin bugs are considered true bugs as they have piercing and
sucking mouthparts. There are about 7,000 species of assassin bugs
around the world. Many species live in tropical rainforests, although
some species are found all across the globe. Certain species—like the
masked hunter—can be found in homes in climates farther north from the
equator. They snack on bed bugs and occasionally bite humans when
they feel threatened.
Some assassin bugs (also called kissing bugs) are known as vectors for
Chagas disease; a disease that can be either a silent disease (meaning
there are no discernable symptoms) or life-threatening. It comes from a
parasite that infects the body through a vector like the assassin bug. The
visible symptoms of Chagas disease are similar to many other illnesses:
nausea, body aches, vomiting, fever, and headache. Other more visible
symptoms can include swollen eyes. While most symptoms go away
within a few weeks, if the parasite is not treated, it can cause longterm damage.
teacher’s guide LESSON 16
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ASSASSIN BUG

Bullet Ants

Bullet ants are found at the base of many trees in a tropical jungle. Here, several hundred of them tunnel and
build their home, living together as a colony. These ants are known to fight with other colonies of ants—they’ll
even eat bullet ants from other colonies. They forage for food and will sometimes prey on other insects, like the
glasswing butterfly.
Bullet ants are both respected and feared for their sting, which is said to be one of the most painful insect
bites on earth. Although there are other insect bites that hurt almost as much, the pain of other bites usually
dissipates after a few minutes or
LENGTH: 0.7–1.2 INCHES (18–30 MM)
hours at most. Bullet ants are also
known as 24- hour ants because
the pain of their sting lasts about 24
hours. Many people liken it to the pain
of being shot by a bullet, giving this
notorious ant its name. While the
venom released when it stings is not
lethal to humans, it causes several
uncomfortable symptoms besides
the pain, including nausea and
vomiting, irregular heart rhythms,
and even temporary paralysis.

BULLET ANT
teacher’s guide LESSON 16
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Some cultures use bullet ants as a means of initiation into manhood or as status as a warrior. A people group in
Brazil have boys gather bullet ants for their initiation ritual. Once gathered and sedated, the ants are placed in a
glove with their stingers pointed inward. A young man must succeed in wearing this uncomfortable glove at least
20 times before he can be considered a warrior in the tribe. Although they coat their hands with charcoal before
putting on the gloves to help to minimize stinging, just like colonies of wasps and bees, when one bullet ant starts
to sting it releases pheromones and the others sting as a result. What a painful initiation ritual!

Butterflies and Caterpillars

The rainforests of the world are home to a wider variety of tropical butterflies, moths, and
caterpillars that you could ever imagine! Like many things in the tropical rainforest, the
butterflies and caterpillars here are a little bit more vibrant and a little bit more
out-of-this-world amazing than they are in temperate regions. They are
marked by bright colors and unique markings. They visit exotic flowers
and plants to drink their sweet nectar and snack on their leaves to help
them grow strong enough to metamorphize.

extension activity

The jewel caterpillar is one such unique creature. This translucent
caterpillar resembles a gummy worm in all its glory. The delightfully
jelly-like, clear body of this little caterpillar is accented by bright yellow dots
along its body. While it isn’t tasty like a gummy worm, it sure is fun to look at!

Look up pictures of jewel
caterpillars and other
unique caterpillars and
butterflies that make the
rainforest their home. How
do they compare to the
caterpillars and butterflies
that live near you?

The blue morpho butterfly is another beautiful and unique butterfly that
makes its home in the rainforests of Central and South America. When its
wings are open, this butterfly is a formidable size; its wings measure up to 8
inches (20 cm) across. Like it’s name suggests, it is a brilliant blue color with
black edging along its wings. The underside of the butterfly’s wings is a light
brown color and has markings that resemble eyes. This dual coloring allows
the butterfly to blend into its surroundings when it is at rest. It can change its dazzling hard-to-miss appearance
into an inconspicuous camouflage in a moment. Although its coloring looks like a bright flower, this butterfly
prefers to dine on dishes that are rotting or decomposing—the juices of rotting fruit or
fungi, dead creature, mud, and even tree sap—rather than the nectar of flowers.

BLUE MORPHO
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Orchid Bee

Most orchid bees make their home in the rainforests of
Central and South America. There are about 250
species of orchid bees living in these forests.
These unique creatures shatter the idea that
all bees are adorned with yellow and black
stripes. Their bright metallic shades set them
apart from other bees. Bronze is the closest color
they have to other bee species. Other colors include
metallic blue and green. These bees are important for the pollination of not only
many species of orchids that are indigenous to these forests, but they also provide
important pollination services to Brazil nut trees. Without their assistance in
pollinating these trees, Brazil nuts would not grow, and it would impact the
economy of the nations that produce them.
It is usually only the male bees that pollinate orchids and Brazil
nut trees. The female bees are more occupied with building
nests and have no time or desire to visit flowers. Orchid bees are
solitary bees. They don’t have a social structure, so there is
no queen bee like there is in the colony structure
)
of the honey bee. Unlike many bees that
3 CM
.
1
(
H
C
feed on the nectar of the
0.6 IN
T
U
O
flowers they
H: AB
T
G
N
LE
pollinate, male
bees do not feed on the flowers they
visit. The pollen they collect seems to act like
cologne—an attractant to the female of their
species—to allow them to find a suitable mate.
Orchid bees have amazingly long tongues. Their
tongues can be twice their own body length, and it
allows them to access the deep recesses of flowers
that other bees cannot reach. No wonder these bees
are so important for pollination!

Emerald Cockroach Wasp

ORCHID BEE
If you were grossed out by cockroaches when you learned
about them earlier in this unit, you will either be equally disgusted by
this creature or absolutely fascinated by it. The emerald cockroach wasp is also known as the jewel wasp
or the emerald wasp. This parasitic wasp is a beautiful-looking creature, but don’t let it’s beauty fool you! It is a
devious and dangerous wasp that takes the idea of parasitizing another creature to a new level. While most
parasitic creatures simply feed off of their hosts, that’s where it ends. The emerald wasp doesn’t just feed off its
prey, it influences the behavior of the prey thanks to a special neurotoxic venom that acts like cockroach mindcontrol.
teacher’s guide LESSON 16
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EMERALD COCKROACH WASP
Emerald wasps parasitize
cockroaches for the
purpose of providing food
for their larvae.

She injects the cockroach with
venom that affects its escape
reflexes and allows her to
control its behavior.

When a female wasp is
ready to lay her eggs, she
looks for a cockroach.

Once the venom is injected,
the cockroach follows the wasp
willingly to a new location where
the wasp wants to lay her egg.
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After laying a single egg on the
cockroach, the wasp builds a
wall around the cockroach with
small rocks.

Because of the neurotoxic venom, the
cockroach does not try to escape but willingly
stays in one place, housing the wasp egg,
waiting to be eaten.

When the egg hatches, the
larvae feed on the cockroach’s
body, eventually using it as a
safe place to transform into a
full-grown wasp.

Emerald wasps repeat this many
times, injecting as many cockroaches
as needed to give each of their eggs
their very own food source and home.
Who knew there
were mind-control
insects out there?!
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These are just a handful of the incredible creepy crawlies in the rainforests of the world. God created these
unique creatures with vibrant colors and amazing abilities. Their brilliant colors may make you smile even while
their neurotoxic venom or excruciating stings might make you cringe. If you’re interested, keep exploring this very
special biome by learning even more about the creepy crawlies that make their homes in the beautiful rainforests
around the world!

students
It’s time to
open up
your student
notebooks.
(Teachers: reference the
Day at a Glance for answers
and additional resources.)
Use the checklist to help you
complete all the tasks.
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Vocabulary
Early Reader: assistance,
parasite
Early Elementary: parasite,
tropical
Upper Elementary: tropical,
devious
Middle School: devious,
pheromones
High School: formidable, biome

Today’s Checklist

Read your recitation together as a family.
Complete the copywork on your seatwork
page..
Work on your spelling words.
Complete your student notebook pages.
Hands-On Activity: Make a tropical snack
today! Chocolate pudding can provide the soil
for your tropical paradise, while sweet gummy
worms tunnel underground. Use a green straw
to create a tropical tree (cut the straw into
strips at the top and bend them to a 90º angle
so it looks like a palm tree—you can even glue
strips of green construction paper to them to
make them look more like leaves) and add any
other tropical-themed fruits or sweets you have
around your house. Now enjoy your tropical
treat!
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AT A G L A N C E •

PAGE 1 NOTEBOOKING Students will use prompts and targeted

activities in their notebooking pages to help them take notes and/
or reflect on what they are learning about in today’s lesson.

PAGE 2 SCIENCE Students will select or write about insects and
the unique defenses they have to protect it from a predator.

PAGE 3 LANGUAGE ARTS Students will read about bullet ants

and mark errors in sentence structure.

PAGE 4 SOCIAL STUDIES Students will learn about the orchid
bee and its importance to the South American Brazil nut tree.

PAGE 5 BIBLE Students will study verses in the Bible and

answer questions about being divided and double-minded.

• ANSWERS•

early reader + Early Elementary
page
1

Notebooking

Early Reader
Section 1
See diagram on page 145 of the Teacher’s Guide.
Section 3
See diagram on page 148 of the Teacher’s Guide
Early Elementary only
Section 2 wingspan, light brown

page science
2 Early Reader

1. b 2. d 3. a 4. c
Early Elementary
1. jewel caterpillar 2. bullet ant 3. blue morpho butterfly
4. emerald cockroach wasp

page language arts
3 Early Reader

Underline
world do
Set out to conquer the most painful stings on the earth.
name join
Early Elementary
Also underline
“yes” Coyote
All in the name of science.

page social studies
4 Early Elementary

1. South America 2. orchid bee 3. agouti

upper elementary
page notebooking
1 Section 1

See diagram on page 145 of the Teacher’s Guide.
The assassin bug is a true bug because it has both piercing
and sucking mouthparts.
Section 2 Answers could include:
Found a the base of trees; Several hundred work together
to tunnel and build home; Live together in colony; Fight and
even eat ants from another colony; Forage for food and
sometimes eat insects; Their sting one of most painful insect
bites, pain lasting 24 hours ; Pain is compared to that of a
bullet shot, giving the ants their name; Venom is not lethal,
but it causes uncomfortable symptoms (nausea, vomiting,
irregular heart, temporary paralysis)
Section 3
The blue morpho butterfly eats rotting or decomposing
plants, or rotting fruit and fungi.
Section 4 See diagram on page 148 of the Teacher’s
Guide.

page science
2 See Early Elementary answers.
page language arts
3 See Early Reader and Elementary answers and also

underline For this challenge.
1. run-on 2. run-on 3. fragment 4. fragment 5. fragment
6. run-on

page bible
5 1. Serving two masters means to be divided and focus on
pleasing two different things or people.
2. I would grow to love one and hate the other.
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middle + high school.
page notebooking
1 Section 1

page language arts
3 1. subject, verb agreement 2. missing subject 3. subject,

verb agreement 4. run-on 5. subject, verb agreement
6. incomplete thought 7. subject, verb agreement
8. run-on 9. missing verb 10. subject, verb agreement
High School
1. subject, verb agreement 2. missing subject
3. subject, verb agreement 4. run-on 5. missing subject
6. missing verb 8. incomplete thought 9. subject, verb
agreement 10. run-on 11. missing verb 12. subject, verb
agreement

See diagram on page 145 of the Teacher’s Guide.
Section 3 Answers could include:
Some people groups have been known to use bullet ants for
initiation into manhood or as status as a warrior. In one people
group that calls Brazil home, boys will gather bullet ants for
their initiation ritual. Once gathered and sedated, the ants are
placed in a glove with their stingers pointed inward. A young
man must succeed in wearing this uncomfortable glove at
least 20 times before he can be considered a warrior in the
page social studes
tribe. Although they coat their hands with charcoal before
4 High School
putting on the gloves to help to minimize stinging, just like
1. Brazil nuts are only found in the rainforests of South
colonies of wasps and bees, when one bullet ant starts to sting
America.
it releases pheromones and the others all sting as a result.
2. The trees can be more than 160 feet (49 m) tall.
Section 4
3. Brazil nuts are high in protein, fiber, as well as other
See diagram on page 148 of the Teacher’s Guide.
vitamins and minerals.
page science
4. After being harvested by locals in their natural
2 1. chemical: The jewel caterpillar has a clear body with
rainforest, the shell is cracked or cut off, and the nut is
bright yellow dots. It may look like a gummy bear, but
dried out before being sold, traded, or shipped off.
its awful taste keeps predators away.
5. The agouti—a large rodent—eats the seeds and hides
2. active: The bullet ant is feared for its painful sting that
some for later. Some of the seeds will grow into new
can last 24 hours. Its venom can even cause paralysis.
trees.
3. appearance: The blue morpho butterfly has large
6. The trees rely on large numbers of orchid bees, and
wings with markings that look like eyes on the
they rely on a specific orchid that is found in the area.
underside. Their wings can help them blend in when
7. Oil from Brazil nuts is often used in soap, shampoo,
they are closed.
lotions, and other skin-care products.
4. chemical: The emerald cockroach wasp has a
neurotoxic venom that it can use to control a
cockroach.
5. chemical: The blister beetle has a toxin that it can ooze
out from its body when threatened. The toxin is a skin
irritant and can be fatal to predators.
6. appearance: The walking stick can hold very still for a
long amount of time and appear to be a stick.
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Today’s Prayer
Thank you, Jesus, that you take care of
the dead things in our life. Thank you
that you prune the branches so we can
bear new fruit in season. Thank you
for times of rest, times of growth, and
times of pruning. Help us to surrender
everything in our lives to you and trust
you to renew us.
LESSON 17

BUGS in the

rot

Have you ever noticed a swarm of flies around your garbage can? Have you seen ants crawling around on an
old fallen log? Have you noticed critters crawling through the compost heap? Why do you find creepy
crawlers around rotting, decomposing organic waste? There are many answers to that question, but
perhaps the simplest one is that God created creatures to help in the decomposition of organic
material. The process of decomposition is what makes dead plant and animal matter, as well as animal
feces, return to the ground as nutritious soil ready to help plants grow.
Without proper decaying of organic waste, piles of trash
and dead material would be abundant. Instead of a
thriving forest ecosystem or a delightful garden, we
would have piles and piles of garbage everywhere.
Today, many gardeners rely on the addition
of chemical fertilizers to the soil of their
gardens to increase yield and help their
plants grow stronger. But historically,
people used the natural process of
decomposition to add health to their
soil. You don’t need to look any further
than the forest floor to see this in
action. Bugs are an important part
of this process, and today’s lesson
is all about the animals that love
to hang out in rotting materials.
These critters not only have
the ability to help cultivated
growing spaces like gardens
but are also an integral part of
all natural ecosystems, including
forests, grasslands, and water habitats.
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BRISTLES

EARTHWORM
SADDLE

MOUTH

FIRST
SEGMENT

Earthworms

When you think about creepy crawlies that are good for decomposing organic waste, earthworms are often the
first thing that come to mind. Unlike the parasitic worms you learned about earlier, these worms are harmless to
humans and provide a wealth of benefit for the soil. There are about 1,800 species of these decomposing heroes.
They are found all over the world, eating through rotting waste and fertilizing the soil with their feces. Another
thing they are well known for is their ability to aerate the soil. An earthworm is a gardener’s best friend, but they
can be beneficial in every ecosystem. You can even keep earthworms as pets and feed them your organic waste.
They can turn the leftover vegetable scraps from a salad into fertilizer for your garden.
Earthworms are fascinating creatures loved by children around the world for their squishy, slimy uniqueness. You
might be most familiar with the small, reddish earthworms that you find in your garden. Did you know that some
species have a green hue? The largest earthworm species are found in Australia and can grow as long as 11 feet
(3.3 m)! Besides being amazing decomposers, these creatures make wonderful bait for fishing. A squirming
worm on the end of a hook is irresistible to many fish. Worms can contribute to your dinner in more than one way.
They help make healthy soil for you to grow your veggies in and help you catch a fish to serve with those veggies
for supper!
Have you ever noticed that some earthworms have a little ring around them, but some don’t? That little ring is
called a clitellum, and it is where the eggs from an earthworm develop. You may have been told that earthworms
reproduce when you chop them in half, but that is not entirely true. If an earthworm is cut in half, sometimes the
front half will grow a new tail and not die, but the tail part will die and decompose. After an earthworm is mated,
it forms a clitellum that will then move down its body. It produces eggs at a specific egg-producing segment, and
the eggs are fertilized as it slips off the worm and into the soil. The tiny worms that hatch grow into the friendly
decomposers that we have come to know and love. The process of maturity can take up to a year, depending on
the species of earthworm.
teacher’s guide LESSON 17
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Maggots

Having to swat your way through a sea of flies to put a bag in your
trash can be an irritating experience, but have you ever opened up
your garbage to see it squirming with maggots? Maggots are
the larval stage of a fly. While flies do not feed on garbage as
a rule, maggots do. The adult flies are often seen swarming
an area where there is ample food supply for their offspring.
Then, they lay their eggs in garbage cans that contain the
remains of meat or in animals that have died. When the eggs
hatch, the larval maggots feed on the decaying flesh before
they are ready to turn into mature flies.
While this may seem utterly disgusting,
these maggots are an important part of
nature’s clean up team to take care of animals
that have died of natural causes—or even
roadkill.

Some species of flies lay their eggs in open wounds
on live animals, with varying results. Some of them can
be detrimental, causing more damage to the open wound and
MAGGOTS IN ROTTEN APPLE
damaging the healthy tissue. Screwworms have been known to
cause death to livestock when they are present in large numbers.
Others provide only benefit for the creatures in cleaning out the wound—eating the decaying flesh
while leaving the healthy flesh to grow back strong. Historically, healthy and sterile larvae from
certain blow fly species have been used in times of war to clean out battle wounds and prevent
infection.

Carpenter Ants

An infestation of carpenter ants can be potentially devastating to your home. These large ants are
attracted to damp or rotting wood. In the forest, they are beneficial because they help decompose
fallen, rotting trees. But when they decide to take up residence in your home, they can cause serious
problems to both the structure and appearance of your home. Carpenter ants do not eat wood, they
simply chew it away in the process of building their nests and pile it outside the nest. In this way they
assist the decomposition process not by eating rotting material, but by chopping it up smaller so it rots
faster. The first indication that you have a problem with carpenter ants may be a pile of wood shavings
you notice that no one put there.
These decomposers seek out decaying wood as their first preference for nesting sites. If there
is no wood that is already decaying, they will settle for wood that is wet. If you live in a wet
environment or have had flood damage, your home might be susceptible to an infestation
of carpenter ants because of the moisture content of the wood. It’s almost like they can
sense that the wood could rot, so they think they will just help it along. While building a
nest in an already rotting log is a great way to help in the decomposition of that log, building
a nest in wet wood that is part of someone’s home makes these creatures a real nuisance. In the
process of making their nest, they are capable of removing so much wood that they can ultimately
structurally damage a home!
bugs in the rot
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Carrion Beetles

Certain species of beetles participate in the decomposition of dead and decaying animals. Carrion beetles are
known for their affinity for snacking on rotting flesh and the maggots that inhabit it. There are only about 175
species of carrion beetles in the world, but they are an important part of the decomposing clean-up crew. These
creatures are also called burying beetles. They dig underneath the carcass of a small creature until it is buried.
This ensures they have full access to the carcass and that other bugs or a larger scavenger—like a raven or a
coyote—won’t steal it.

CARRION BEETLE

Some species live in caves and
snack on bat guano (feces),
while others prefer to scavenge
in a beehive.

Carrion beetles smell
disgusting. It is assumed that
they taste disgusting to other
creatures too because they eat
dead and rotting animals.

LENGTH: UP TO 1.4
INCHES (35 M

Their tendency to snack not
only on decaying flesh, but also
on maggots, helps control the
fly population.

M)

Many carrion beetles have
bright markings on their
otherwise dark bodies. These
markings serve as a warning to
predators to leave them alone.

Mites are often found traveling on
carrion beetles. They eat fly eggs
before they become maggots, helping
the beetle have access to more
decaying flesh.

Carrion beetles are sometimes eaten by other
larger scavengers when they come to a carcass
for a meal. Animals like coyotes, foxes, and
ravens all get mouthfuls of beetles as they feed
on the decaying flesh.
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Many of the creepy crawlies in this world were created to help clean up the planet. Isn’t it amazing that God
thought through every aspect of creation from start to finish when He designed our world? If He had only
designed flies to decompose decaying flesh, we would have a world with too many flies. If He had only designed
carrion beetles, there would be too many dead animals to decompose. If there were only large animals that were
carrion eaters, there would be bits of flesh left behind that would never decompose properly. God is the ultimate
big-picture thinker. Trying to understand just one tiny aspect of how each creature works together for good can
leave us in awe. Yet, God holds all of that knowledge at once because He created and planned it all. In fact, the
Bible says that He knows when a single sparrow falls to the ground. Each decaying animal being eaten by these
decomposers was seen and cared for by its Creator, and it is part of the food web that He has built to keep our
planet healthy.

students
It’s time to
open up
your student
notebooks.
(Teachers: reference the
Day at a Glance for answers
and additional resources.)
Use the checklist to help you
complete all the tasks.
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Vocabulary
Early Reader: compost, maggot
Early Elementary: compost,
carrion
Upper Elementary: carrion,
decaying
Middle School: decaying, integral
High School: integral,
decomposition
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Today’s Checklist

Read your recitation together as a
family.
Complete the copywork on your
seatwork page.
Work on your spelling words.
Complete your student notebook
pages.
Hands-On Activity: Go digging for
earthworms! If you have a garden, you
can dig in there but ask permission first of
course! If you don’t have a garden, try to
find somewhere with loose soil that you
can dig in for earthworms. Can you find
one that is ready to reproduce?

bugs in the rot
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• D AY AT A G L A N C E •

PAGE 1 NOTEBOOKING Students will use prompts and targeted

activities in their notebooking pages to help them take notes and/
or reflect on what they are learning about in today’s lesson.

PAGE 2 SCIENCE Students will complete activities comparing

PAGE 4 HISTORY Students will complete activities on the use
of medicinal maggots.

PAGE 5 BIBLE Students will study Ecclesiastes 3:1–2. Younger

students will copy the scripture, and older students will answer
questions about the omniscience of God.

trash and compost.

PAGE 3 LANGUAGE ARTS Students will review their spelling and
vocabulary words. There is a cheat sheet in the appendix of
each student book if needed.

• ANSWERS•

early reader + Early Elementary
page
1

upper elementary

Notebooking

Early Reader
Section 1
See diagram on page 153 of the Teacher’s Guide.
Section 2
diet: rotting flesh, maggots, bat feces
predators: coyotes, foxes, ravens
Section 3
1.b. 2. d. 3. a. 4. c.
Early Elementary only
Section 3
• earthworm: fertilizes and aerates soil
• maggot: helps with decomposition of dead animals
• carpenter ant: helps decompose rotting wood
• carrion beetle: helps with decomposition of dead
animals and fly control

page science
2 Early Reader

Compost: egg shells, leaves, apple core, potato
Trash: cheese, steak, pizza, plastic bottle
Early Elementary
Compost: egg shells, brown leaves, apple core, potato
scraps, banana peel
Trash: steak, pizza, dog poop, old yogurt, water bottle

teacher’s guide LESSON 17

page notebooking
1 Section 1

See diagram on page 153 of the Teacher’s Guide.
Section 2
clitellum: the case that contains eggs produced on an
earthworm where eggs develop. Eggs are fertilized as they
slip off the worm and into soil.
Section 3
See Early Elementary answers.
Section 4
See Early Elementary answers.

page science
2 1. Compost is decomposed organic waste that can be

used as fertilizer.
2. a. green, b. brown, c. green, d. brown, e. brown, f.
green
3. Worms eat the rotting material and help to break it
down. Their waste becomes the fertilizer.
4. The disease from the plant could spread throughout
the whole compost pile and damage any plants it
comes in contact with.

page bible
5 Sovereign: to have ultimate power and authority over
everything.
Omniscient: to know everything
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• ANSWERS•

middle + high school
page notebooking
1 Section 1

See diagram on page 153 of the Teacher’s Guide.
clitellum: the case that contains eggs produced on an
earthworm where eggs develop. Eggs are fertilized as they
slip off the worm and into soil.
Section 2 Answers could include:
Larval stage of a fly; some lay eggs in open wounds of live
animals, sometimes causing more damage to the open
wound and causing further damage to tissue; screwworms
are known to cause death to livestock if in large numbers;
other flies are beneficial when laying in open wounds,
cleaning out the wound
Section 3
See Section 2 of Early Elementary answers.
Section 4
See Section 3 Early Elementary answers.

page science
2 1. Compost is decomposed organic waste that can be

Method #2: For a larger supply, compost material
can be thrown into a crate or large wooden fenced
area and turned over or stirred around with a
pitchfork.
7. Compost piles can be ready in about two-to-four
months, if maintained properly. Higher temperatures
and adequate moisture can help speed up the
process. Smaller piles can take longer to break down
because it doesn’t get as hot in the center.

page history
4 Middle School

1. During World War I, it was discovered that the
wounds of soldiers that had become infested
with maggots healed better and faster than those
without the helpful creatures.
2. Some doctors complained about the high price
and difficulty of getting the maggots. Also, the
bandages available were not sturdy enough to
contain the maggots.
3. When antibiotics were introduced to treat bacterial
infections, people no longer turned to maggot
therapy. Antibiotics were cheaper, easier, and more
readily available at that time.
4. Over a long period of time, certain bacteria have
become resistant to antibiotics, meaning the
medicine doesn’t kill the bacteria and clear the
infection. Because of this, people are turning back to
historical treatments instead.

used as fertilizer.
2. a. green, b. brown, c. green, d. brown, e. brown, f.
green
3. Gardens benefit the vitamins and minerals in the
compost fertilizer.
4. Worms eat the rotting material and help to break it
down. Their waste becomes fertilizer. In a garden,
worms help to break up and aerate the soil, as well as
continue to fertilize
page bible
High School only
5 1. God has ultimate power and authority over everything.
2. For compost to be fully effective, it should be a good mix
2. God knows everything
of brown and green compost. Brown compost materials
could be cardboard, newspaper, dry leaves, twigs, and
other dried plant material. Green compost comes from fruit
and vegetable scraps, egg shells, fresh grass clippings, and
house plants. Moisture is also needed to begin breaking
down dry material.
3. These materials can attract pests or be harmful to the
plants they fertilize.
6. Method #1: Some people add material to a plastic
compost bin. These can be fully closed and some can even
spin to help mix the material.
bugs in the rot
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Today’s Prayer
Thank you, Jesus, that you created
such unique and diverse ecosystems
throughout the world. As we learn
about the special creatures that call
the desert home, help us to be in awe
of you and to learn to love you more
and more.
LESSON 18

BUGS in the

desert

Deserts are a unique environment that make up about one-fifth of the earth’s surface. These interesting
ecosystems receive less than 20 inches (50 cm) of moisture each year. Most deserts
are considered hot deserts, but there are some cold deserts in the world as well.
Plants and animals that live in the desert are specially adapted to live in this dry
environment. While rainforests are full of
lush vegetation because of the abundant
rainfall, deserts are known for their sandy
soil and occasional stunted, dry brush
and cacti. Another notable contrast to the
rainforest biome we learned about earlier, is
the lack of animal diversity in a desert. Due to
the harsh living conditions, only animals that are
uniquely designed for desert living will survive here.
You also won’t find very many large animal species
in a desert because typically the bigger an animal is,
the more water it needs, and water is quite scarce in a
desert.

Scorpions

Camels, sand dunes, tumbleweeds, and scorpions are perhaps
some of the first things you think of when you hear the word desert.
Scorpions are often featured as the “bad guy” in stories, much like
bats or weasels. Its uniquely terrifying appearance, combined with its
stinger full of venom, have inspired storytellers to cast it as the villain
for centuries. Like many desert animals, scorpions
have significant defense strategies to help them
survive in this harsh environment.
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SCORPION
When most people think of arachnids, they think of spiders. But you have already learned that not all arachnids
are spiders. Ticks and mites fall into this category, so do scorpions. Although most scorpions make their homes in
desert places, some are known to live in less harsh habitats as well. They can be found on every major landmass
in the world except for snow-covered Greenland and Antarctica. Although they cannot survive the extreme cold
of Northern Canadian, Alaskan, or Northern European winters, they can be found in the southern part of these
regions where winter temperatures are more palatable.
Scorpions are excellent predators. Their quick legs and pedipalps, equipped with pincers, make catching
prey simple. Small prey are easily caught and held by their pincers, while their unique mouthparts—called
chelicerae—chew their prey. Unlike many arachnids that inject their prey with digestive fluid, scorpions release
digestive fluid as they chew their meal. The liquified meal is then sucked into their stomach to provide muchneeded nourishment. Once the scorpion has eaten everything that can be digested from the carcass of their
prey, they leave behind a ball of parts that are not digestible. Most scorpions like to snack on insects as well as
arachnids, but they have been known to eat other creatures like snails, snakes, and even rodents and lizards.
They commonly wait for their prey, still and patient, until it arrives within striking distance. They only use their
stinger and venom if the creature they capture is too large to subdue with their pincers or if it is hard to hold on
to.
Scorpion venom is feared around the world. It is thought of as dangerous and sometimes deadly. The
truth is, only about 25 out of the 1,500 species of scorpions around the world have venom that is deadly
to humans. While the remaining species have the ability to sting, the pain varies in intensity from species
to species. Most people fully recover from a scorpion sting within hours or a few days. Scorpion stings that are
poisonous to humans may result in heart issues, paralyzation, and convulsions that are quite intense. Modern
medicine has developed antivenom for the toxins that many of these particularly lethal species produce, and
death is rare if the antivenom is available and given in good time.
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Scorpions gain the ability to
glow under black lights when
they are fully grown, making
them easy to study at night
when they are most active.

One of the deadliest scorpions is called the deathstalker scorpion, and it is found primarily in the Middle East and
North Africa. Although this scorpion is dangerous to humans, its venom is being used to research treatments for
different medical conditions, including brain cancer. Within the venom of the deathstalker, there is a molecule
that is designed to transport the deadly venom into the brain of its prey. Oncologists began to wonder if it could
help transport fluorescent dye to the areas of the brain where tumours were present, helping illuminate the area
for surgeons. Dr. Jim Olson discovered that this idea worked in lab rats and began pushing for more funding to
see if it was a viable solution for human brain tumors. More than 10 years after the initial idea of tumor paint for
the brain, a clinical trial involving pediatric brain tumor surgery began at Seattle Children’s Hospital. It might
sound a little bit like science fiction, but using scorpion venom as a way to light up tumors to assist surgeons as
they work to save lives is a revolutionary idea.
Scorpions have a unique reproductive process. Unlike most arachnids, the female scorpion carries fertilized eggs
in her body until they are ready to be born. She then gives birth to live young in a litter that can number anywhere
from 1–100. Young scorpions instinctually crawl up onto their mother’s back once they are born to ensure their
safety. They use up their food reserves while on their mothers back for a period that can last as long as 50 days
for some species. Once these creatures molt for the first time, they leave their mother and are able to survive
on their own until maturity—when they find their own mate.

Golden Orb Weaver

These formidable spiders are found in many warm regions of the world. Some have grey or even
plum colored bodies with legs marked by yellow bands. The many species are specially
adapted to weaving circular webs to catch their prey. Golden orb weavers live in a variety
of settings. They inhabit not only dry desert regions but are also found in forests and even
coastal mangrove habitats around the world. Like most orb weaving spiders, these creatures
are not anxious to bite humans. They much prefer to save their venom for prey that they can
snack on.

Golden orb weavers like to dine on anything that is stuck in their web. The most
frequently captured prey are things like flies, locusts, beetles, and moths. If the
web happens to trap a bat or a small bird, the spider will gladly do the work of
wrapping them in silk, and then sucking the nutrition out of them. Some creatures
GOLDEN ORB WEAVER
like to hunt these spiders, including birds and some wasps. Sneaky wasps land on
the web of an unsuspecting spider and make it vibrate so the spider thinks there is an insect caught and ready to
be eaten. When the spider gets to the wasp, it is swept away to be stored as food for young wasps.
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Tarantulas

If you don’t love arachnids, this probably isn’t your favorite lesson, but if you are fascinated by all things eightlegged, keep on reading! You are about to learn all about some of the largest spiders in the world—tarantulas!
The largest spider in the world is the Goliath birdeater which can have a leg span of up to 12 inches (30 cm).
There is another type of spider that can grow to be the same length, but the Goliath birdeater is heavier than
its rival, so it is known as the largest spider. Tarantulas are found in many hot locations around the world. The
largest species of tarantula, however, lives in the rainforest not the desert. Unlike many of the creatures that we
have learned about in this unit that live strictly in the wild, tarantulas are frequently kept as pets.

MEXICAN ORANGEKNEE TARANTULA
Tarantulas are known for their
hairy bodies and legs.

The venom of a tarantula
is not dangerous to
people.

LENGTH: UP TO 4.75 INCHES (12 CM)

Tarantulas only spin
webs for the purpose of
finding and securing a
mate, not to trap prey.

Tarantulas can sometimes
replace not only legs they have
lost during a molt but also their
internal organs.

teacher’s guide LESSON 18

They are nocturnal,
hunting insects, mice, or
amphibians at night.

Tarantulas can live up to 12
years if they are male. The
females can live twice as
long, or even longer, under
the right conditions.
Their primary enemy is a wasp that can
paralyze the spider and lay eggs on its body,
providing food for newly hatched larvae.
Other predators include lizards, coyotes, foxes,
snakes, and even some birds.
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Tarantulas, scorpions, and some other spiders are equipped with book lungs. These organs are used to supply
the creatures with air. They are called book lungs because they resemble the pages of a book. A book lung
consists of thin plates that have a high concentration of blood. The structure of book lungs provides a large
surface area to absorb oxygen and release carbon dioxide, which happens through a small slit in the exoskeleton.
In this way, these creatures are uniquely supplied with the life-giving oxygen from the air around them. Scorpions
have four pairs of book lungs, while the species of spiders who breathe in this way generally have up to two.
The desert can be a difficult place to live if you don’t know how to survive there. God has supplied these
creatures with all they need to survive the dry conditions and harsh climate that result from a lack of rain. It is
not recommended to head off into the desert by yourself—especially if you are not familiar with desert survival.
But if you ever have the opportunity to explore the desert and all the creatures there with an experienced guide,
you should go for it! The desert is such an amazing ecosystem to discover, with unique and crazy creatures just
waiting to be noticed.

students
It’s time to
open up
your student
notebooks.
(Teachers: reference the
Day at a Glance for answers
and additional resources.)
Use the checklist to help you
complete all the tasks.
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Vocabulary
Early Reader: desert, harsh
Early Elementary: harsh,
arachnids
Upper Elementary: arachnids,
paralyzation
Middle School: paralyzation, rival
High School: rival, clinical trial
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Today’s Checklist

Read your recitation together as a
family.
Complete the copywork on your
seatwork page.
Work on your spelling words.
Complete your student notebook
pages.
Hands-On Activity: Visit a pet
store or a zoo to see a tarantula.
You could sketch it, or you could ask
someone who works there to teach you
something about caring for tarantulas.
Spend some time observing them.

bugs in the desert
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• D AY AT A G L A N C E •

PAGE 1 NOTEBOOKING Students will use prompts and targeted

PAGE 4 GEOGRAPHY Students will label deserts on a world

activities in their notebooking pages to help them take notes and/
or reflect on what they are learning about in today’s lesson.

map.

PAGE 5 ART Students will create a desert creep crawly. Older

PAGE 2 SCIENCE Students will complete activities about desert

students will create a watercolor scorpion.

survival.

PAGE 3 LANGUAGE ARTS Students will present their bug
reports.

• ANSWERS•

early reader + Early Elementary
page
1

Notebooking

Early Reader
Section 1
1. b. 2. a.
Section 2
diet: flies, locusts, beetles, moths, sometimes bats or
small birds
predators: birds, some wasps
Section 3
1. c. 2. a. 3. b.
Early Elementary only
Section 1
1. arachnids 2. harsh
Section 3
1. c and e 2. a and f 3. b and d

upper elementary
page notebooking
1 Section 1

1. arachnids: a class of creatures that includes spiders,
scorpions, and ticks
2. paralyzation: causing something to be unable to move
Section 2
See Early Elementary answers.
Section 3 Answers could include:
liquefies meal by releasing digestive fluids as they chew;
sucks liquefied meal into stomach for nourishment; leaves
behind all the parts they can’t digest
Section 4 Answers could include:
• scorpion: waits patiently for prey to get close enough
for striking distance; gives birth to live young who live
on the mother’s back for a period of time
• golden orb weaver spider: weaves a circular web and
waits for prey to get caught; common in warm regions
like deserts, margrove coasts, and some forests
• tarantula: nocturnally hunts for prey; known for its
hairy legs and body; largest spider in the world

page science
2 Early Reader

1. water 2. shelter 3. fire 4. food
Early Elementary
Bonus: oasis

page science
2 Answers may include: water, lighter or matches, food,
sunblock, a hat, etc.

page geography
4 1. A desert is an ecosystem that receives less than 20

inches of moisture each year.
2. The Antarctic Desert is the largest in the world.
3. The Sahara Desert is hot year-round and covered in
sand. The Antarctic Desert would be cold year-round
and covered in snow. They are both considered deserts
because they receive little to no precipitation each
year.
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middle + high school
page notebooking
1 Section 1

page science
2 Survival needs:

1. water: Dehydration is a serious concern in the hot
and dry desert. Taking water on the journey as well as
refilling at any water source I come across is vital.
2. shelter: Some type of shade would be needed to
escape the heat of the day, and a shelter at night
would protect from the dropping temperatures.
3. fire:Temperatures can drop quickly at night, so a
source of heat is a must. This would also give light in
the darkness and a source to cook any food that is
caught.
4. food: Some animals could be a source of food, if able
to be caught. Also, many desert plants are edible, such
as the prickly pear cactus fruit.

1. paralyzation: causing something to be unable to move
a. unmoving b. healthy
2. rival: competitor
a. contender b. cooperator
Section 2 Answers could include:
thin plates with high concentration of blood; provides
large surface area for oxygen to be absorbed and carbon
dioxide released; released through small slit in exoskeleton;
arachnids with book lungs are supplied with oxygen from
air around them; scorpions have four pairs of book lungs,
spiders generally have two
Section 3
page GEOGRPAHY
See Early Elementary answers.
4 See Upper Elementary answers.
Section 4
High School only
See Upper Elementary answers.
Sahara: 3.5 million m2 (9 million km2)
High School only
Antarctic: 5.5 million m2 (14 million km2)
Section 3
Syrian: 0.19 million m2 (0.5 million km2)
the death stalker scorpion found in Middle East and
Great Victoria—0.25 million m2 (0.65 million km2)
North Africa; the venom is being used to research medical
Patagonian: 0.26 million m2 (0.67 million km2)
treatments, like for brain cancer; a molecule in the venom
Great Basin: 0.19 million m2 (0.5 million km2)
is designed to transport deadly venom into the brain of
Arctic: 5.4 million m2 (14 million km2)
prey; oncologists began to wonder if it could help transport
Arabian: 1.0 million m2 (2.5 million km2)
fluorescent dye to areas of the brain with tumours, helping
Gobi: 0.5 million m2 (1.3 million km2)
illuminate area for surgeons; Dr. Jim Olsen found it worked
Kalahari: 0.22 million m2 (0.57 million km2)
in lab rats; there is now a clinical trial for paediatric brain
tumour surgery at Seattle Children’s Hospital
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Today’s Prayer
Father, help us to remember that
nothing is hidden from your sight: from
the smallest of creatures to the smallest
of thoughts or fears. May we bring
everything to you, rather than trying
to hide it or handle it ourselves. Thank
you that you care for everything that
you have made.
LESSON 19

bugs

underground
When God created soil, He created it with many uses in mind. The soil beneath our feet is used for planting food
and growing trees, and it can also help decompose the things that fall to the ground after they die. Without soil,
our world would be bleak and colorless. There would be no flowers or trees to brighten the landscape and no
plants to help produce oxygen. Living in the soil under your feet are numerous creatures. Some are helpful for the
soil, while others are a nuisance. Even the creatures that don’t seem to serve any purpose, however, are part of
the intricate ecosystem and food web that God designed.

Termites

Termites are unique creatures. They are often compared to ants, but they are more closely related to
cockroaches. Sometimes they are even called white ants. There are about 2,750 species of termites in the world,
and they can be found in many habitats. Although, most of them prefer moist, warm environments. Termites are
known for their affinity for rotting and decaying wood, but there are some species that eat living plants as well.
While most creatures cannot digest cellulose (a part of plant cell walls), this is the exact food that termites need
to survive. When they eat the plant fiber, it breaks down easily, making termites beneficial in some circumstances.
There are two different kinds of termites. Wood-dwelling varieties like to chew into wood and can infest wooden
structures. These species are found in drier environments. They can survive transport to new locations because of
their high tolerance of dry conditions. These species are often considered pests because they take up residence
in man-made structures and can chew into the wood from any point of the structure. Subterranean varieties
need significantly more moisture to survive and only dig into man-made structures from the foundation up. If the
foundation of a home is secured with treated lumber or made from concrete, it is rare to find a termite infestation
in the home. Subterranean termites are more common in rainforests—the majority of their species are found
there.
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WINGS
These unique eaters of plant fibers
live in a social structure or colony
similar to those of ants and honey
THORAX
bees. Unlike bees, who live in a hive
dominated by female worker bees
HEAD
and one queen, termites have one
pair of reproductive termites in each
colony. A new colony is formed
ANTENNAE
when alates (winged adult termites)
fly from the nest. After a short flight
EYES
from home, the adults shed their
ABDOMEN
wings and find a mate. Then, they
look for a nesting site and begin to
WINGED TERMITE
build their new home. It may take
several years for this newly formed
king and queen pair to build their kingdom, but they start small. Though the queen is only able to lay a few eggs
her first time, she eventually builds up her capacity and is capable of laying up to 36,000 eggs each day for
several years. She will grow to a remarkable 4.3 inches (11 cm) long as she becomes able to produce this many
offspring.

Trapdoor Spiders

If you’ve ever been in a home with a trapdoor, you’ve probably been fascinated by it. A
trapdoor is built into the floor of a room. It is easily disguised or covered
with a throw rug, and if you don’t know it is there, you might miss it
altogether. These doors can be used for accessing a basement
or crawlspace when there is no room for a cumbersome
staircase, or they can be used as a way to hide a room
you don’t want anyone to know about. Trapdoor
spiders are unique in the arachnid world. While
most spiders live on or above the ground, the
trapdoor spider makes its home below ground.

There are many different species of
trapdoor spiders. A lot of them have teeth
that are specifically designed for digging, so they can make their
underground homes. When a trapdoor spider makes a tunnel to live
in, it gets very comfortable there. The spider spends the vast majority of
TRAPDOOR SPIDER
its time in these tunnels and will quickly head to the quiet safety of their
tunnel if they feel threatened in any way. Once the tunnel is dug, they
construct a door that is camouflaged with its surroundings. They even carefully build a hinge of silk that allows
the door to open and close for hunting. These patient spiders are certainly not claustrophobic! They sit silently
in their home for as long as it takes until they sense their next meal sneaking by. Then, they spring from their trap
and drag their prey down into their hole for a last minute meal for one.
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Grubs

Grubs are known for their white, yellow, or creamy-colored squishy bodies. Just like maggots are the larval form
of flies, grubs are the larval stage of some beetles. These creatures begin life quite small, but when they are full
grown and ready to pupate (become a pupa: the stage between larva and adult insect), they can be as long as 1.5
inches (4 cm). For some beetle species, like the June beetle, it can take up to three years for the grub to mature
fully, and they live underground most of this time. When the grub pupates and emerges as a mature beetle, it
buries itself to survive the harsh winter and emerges in the spring to snack on plant leaves and lay a new batch of
eggs. They do not live through more than one winter.
These grubs love to snack on roots. They are renowned lawn pests; a thick, lush lawn provides ample opportunity
for these critters to snack on their favorite meal. If they are present in large enough quantities, grubs are capable
of eating so many roots that the lawn may begin to look dead even though it has ample water. Often, the first
indication that you have a grub problem are spongy spots on your lawn that appear lifted. If you have a grub
infestation, you may even be able to lift the turf right off the soil and see the grubs. Grubs love moisture and
won’t cause issues for your lawn if it is dry. Other favorite foods for grubs are garden root vegetables like carrots
or potatoes. If you’ve ever cut into one of these vegetables only to see what looks like a tunnel eaten out of it,
chances are, you are looking at a place where a grub was snacking earlier.

BEETLE LIFE CYCLE

EGGS

ADULT
BEETLE

LARVA

PUPA
Predators of these pests include birds like blackbirds or starlings, as well as some small mammals like skunks.
Ants also prey on the eggs of a June bug before it is hatched into a grub. Other parasitic insects have been known
to help control the population by using the grown beetles as a host for their eggs. Some cultures even collect
grubs as a major source of protein in their diet.
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ants

Fun fact

There are two different
definitions for a colony. In
science, a colony is “a group
of creatures that work and live
together.” In social studies,
however, a colony is “where
people from one area come
and live together in a new
area in the name of their home
country.” We’ll learn more
about that in your student
pages!

Like honey bees and termites, ants live in a colony—a highly structured
social environment where they live and work together. There are three
different types of ants within a colony: queens (who are responsible for
laying eggs), female workers (who get all the work done), and males
(who mate with the queen). Each type of ant has a specific role, and
working together is what helps the whole colony thrive.

There are about 10,000 species of ants that are known in the world
today. They build large nests where their colony lives. While some
species build nests above ground using materials like sand, twigs, or
gravel, most ants tunnel underground to build their homes. Some even
make their homes in the nests of other species, living as a parasite off
other ants. Like most other insects, ants care found in many different
climates around the world, but they are most abundant in hot climates. They can be many different colors,
including red, black, brown, or even yellow. Some even have a metallic sheen!

FOREST ANT
Sometimes colonies release
winged adults into the world
to mate. The female then
establishes her own colony.

The life cycle of an ant is
8–10 weeks.

LENGTH: 0.08–1 INCH (2–25 MM)

Ants eat a wide variety
of foods: from plants to
insects to honeydew—a
substance made by
aphids. Some ants even
grow fungi in their nests as
a food source!

Some ants are helpful to
people, some are pests that
harm crops, gardens, or
buildings, and some even
have painful bites!

Some ants are known to be quite hostile
toward other species of ants. Certain ants steal
the pupae of other species, while others employ
different strategies like allowing their queen to
be taken hostage and brought to another nest
so she can kill the other queen.
teacher’s guide LESSON 19

Each colony has a queen,
some males, and worker ants.
Some species have soldier
ants too. The worker and
soldier ants are both female.
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Ants are eaten by a wide variety
of other insects and arachnids,
along with other creatures, such as
lizards, birds, anteaters, and even
larger animals like bears or coyotes.

bugs underground

The lives of creatures underground are complex and varied. What we know about their social structures and
their unique ways of life are only partially understood. There is so much to learn from these creatures about
the strength of many individuals working toward one goal and the determination to work together. You can
accomplish great things when you work together with others. The Bible even talks about hardworking ants in
Proverbs. “Go to the ant, O sluggard; consider her ways, and be wise. Without having any chief, officer, or ruler,
she prepares her bread in summer and gathers her food in harvest.” (Proverbs 6:6–8) Perhaps hard working,
community-minded ants could be a helpful—though unusual—role model for all of us!

students
It’s time to
open up
your student
notebooks.
(Teachers: reference the
Day at a Glance for answers
and additional resources.)
Use the checklist to help you
complete all the tasks.
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Vocabulary
Early Reader: colony, tunnel
Early Elementary: tunnel,
emerges
Upper Elementary: emerges,
alates
Middle School: alates, pupate
High School: pupate, complex
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Today’s Checklist

Read your recitation together as a
family.
Complete the copywork on your
seatwork page.
Work on your spelling words.
Complete your student notebook
pages.
Hands-On Activity: Go on a walk
and look for an ant hill. Spend some
time observing the ants. See if you can
see them bringing food back into their
nest or digging tunnels. You could also
build an ant farm.
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concepts learned throughout this unit.

PAGE 1 NOTEBOOKING Students will use prompts and targeted

activities in their notebooking pages to help them take notes and/
or reflect on what they are learning about in today’s lesson.

PAGE 4 SCIENCE + GEOGRAPHY Students will complete
activities about the trapdoor spider.

PAGE 2 SOCIAL STUDIES Students will compare how their

PAGE 5 HISTORY + BIBLE Students will read scriptures from

family relates to an insect colony and circle or write the roles and
responsibilities for each family member.

the Bible on slavery and how we should treat people. Younger
students will answer questions and older students will write an
essay.

PAGE 3 LANGUAGE ARTS Students will review grammar

• ANSWERS•

early reader + Early Elementary
page
1

Notebooking

Early Reader
Section 1
See life cycle on page 168 of the Teacher’s Guide.
Section 4
diet: plants, insects, honeydew
predators: insects, arachnids, lizards, birds,
anteaters, bears, coyotes

page language arts
3 Fix it: 1. present 2. past 3. future 4. present

Unscramble it:
1. Bugs are an important part of the ecosystem.
2. Ants and termites live in colonies.

page science + geography
4 1. arachnids

2. They have 8 jointed legs, no wings, and no antenna.
3. See map in the appendix.
4. They dig their tunnel, make a camouflage door out of
nearby materials, then attach it with a hinge made of
silk.

page language arts
3 Early Reader

1. b 2. a 3. b 4. c 5. Some bugs live underground.
Early Elementary
1. a 2. a 3. b 4. ants–bite 5. dog–bites 6. a 7. c 8. c 9.
Some bugs live underground. 10. Ants live in colonies.

upper elementary
page notebooking
1 Section 1

middle + high school
page notebooking
1 Section 1

See life cycle on page 168 of the Teacher’s Guide.
Section 3
Answers could include:
Termites: inhabit man-made structures and chew at the
wood
Grubs: eat roots of the lawn, causing grass to wilt despite
moisture; also eat root vegetables
Ants: pests to lawns, gardens, and buildings; some have a
painful bite
Section 4
diet: plants, insects, honeydew
predators: insects, arachnids, lizards, birds, anteaters,
bears, coyotes
171
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See life cycle on page 168 of the Teacher’s Guide.
High School only
predators: birds (blackbirds or starlings), small mammals
like skunks; ants eat eggs before hatched into grubs
Section 2 Answers could include:
Wood-dwelling: chew into wood and create colony in
structure; often in drier environments; survive transport to
new locations, due to tolerance for dry conditions; often
considered pests as they inhabit man-made structures and
access them from any point
Subterranean: need more moisture to survive; only dig into
man-made structure from foundation up; more common in
rainforests
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middle + high school cont.
page notebooking cont.
1 Section 3 Answers could include:

eat roots of the lawn and also eat root vegetables; too
many grubs together means capable of eating so many
roots that the lawn begins to look dead despite amount of
water; first indication is spongy spots on lawn, appearing
lifted; they love moisture and won’t cause issues for a dry
lawn
Section 4
See Upper Elementary answers.

page social studies
2 1. A social colony is a group of people who move from

one country to claim another for themselves, but stay
under the rule of the original country.
2. They would still need to work together, follow certain
rules, and would each have certain roles within the
group.
3. Claiming a new territory can be like starting from
scratch. Settling in and finding your role could be
difficult. There might also be multiple people that try to
take charge, which would cause a problem.
4. By moving away from their country, they would have
more freedom than if they remained. They could
explore new places and expand their territory.

page language arts
3 1. subject, verb agreement; Either the caterpillars or the

grasshoppers are eating my plants.
2. run-on; Mosquitoes are found in warm climates. They
like humid weather.
3. tense agreement; The bullet ant’s sting is considered
the most painful.
4. fragment; I think the dragonfly is the most interesting
insect.
5. subject, verb agreement; The soil beneath our feet is
used to plant food in, to grow trees with, and to help
decompose dead matter.
6. run-on; In some places, snails are a delicious food
source. They are even considered a delicacy.
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High School only
7. subject, verb agreement; Scientists and farmers
work together to control an infestation.
8. fragment; Termites live together in colonies.

page science + geography
4 1. Trapdoor spiders are arachnids.

2. They have two body sections, 8 jointed legs, no
antenna, and no wings.
3. Kingdom: Animalia, Phylum: Arthropoda, Class:
Euchelicerata, Order: Araneae, Family: Ctenizidae,
Genus: Ummidia, Species: Ummidia absoluta,
(Genus and Species may vary)
4. See map in appendix.
5. An axle is the center part that allows it to turn, and the
wheel rotates on the axle. In a hinge, the pin acts as the
axle while the knuckles are the wheels.
High School only
6. With a lever, the fulcrum is the part that allows the
lever to swing back and forth. The hinge acts as the
fulcrum.

page language arts
3 1. Problems could include racism, inequality, degrading,

disrespectful, and socially acceptable.
2. Slavery is still prevalent in parts of the world. Slavery
has also caused racial tension that is still very much an
issue today.
a. Slavery would not be possible if we loved our 		
neighbor as ourself. Racism, inequality, and disrespect
would all be impossible as well.
b. If we have been saved by Jesus, we are all His 		
children. He sees no difference in His children—skin
color, background, race, etc.
c. We would not want to be treated as a slave or
treated disrespectfully, so other people should not be
treated that way.
d. Just because something is socially acceptable and
common, does not make it right. The Bible says to be
transformed by the renewal of our mind instead of
going along with the crowd.
bugs underground

Today’s Prayer
Father, thank you for your provision
big and small. May we be filled with
awe and wonder as we see how you
created everything with an important
purpose, no matter the size. May our
home be a place of connection even
with one another, as we see how you
created each of us unique and with
intentionality.

LESSON 20

bugs, bugs,

everywhere!
What an incredible adventure we have had exploring just some of the amazing creepy crawly creatures all
around us! A few may have made you cringe or shudder, but hopefully you have also found that God has a
purpose for everything big or small. Our final lesson is different than anything else you have done, so go and
grab your student notebook pages and get ready! We are going to work on our pages while we do our lesson. By
the time we are done reading, you will only have a final bug report to edit, and then you will be finished. Are you
ready?

Review

As we come to the end of our journey, let’s begin with some review to see how much you can remember about
the different creepy crawlies we learned about this month. I will ask you a question and you tell me what you
remember. Then, we can talk about it.
Is a bug an insect? yes
Is an insect a bug? It could be, not all insects are true bugs.
What is a true bug? It has a stiff proboscis (straw) that does not roll up. It does
not go through a full metamorphosis. It hatches from eggs as a nymph rather than
larvae.
What are some examples of true bugs? aphids, cicadas, bed bugs, water
bugs, a stink bug, etc.
What is an insect? Insects have exoskeletons and bodies with more than
one segment. They have legs that have joints (usually three sets of legs [6]), an
abdomen, and wings. They usually hatch from eggs as larvae, and they
undergo metamorphosis as they change to become an adult.
What are some examples of insects? butterflies, moths, beetles,
ants, wasps, and bees
What is an arachnid? A group of bugs that are predatory. They generally
have four sets of legs and a segmented abdomen.
What are some examples of arachnids? ticks, spiders, mites, daddy
longlegs, and scorpions
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What is a simple eye? An eye that has many parts but operates as one lens or unit.
What is a compound eye? An eye that has many parts that all work on their own to give one picture.
What is an invasive species? A new species that comes into an environment and causes problems with the ecosystem.
What is an ecosystem? A community of organisms and how they interact with their environment.
What was your favorite creepy crawly thing you learned about this month? Can you teach me
something you learned about it? Answers will vary.
What have been some unique ways that people have used bugs throughout history? to clean wounds, to
manage pests in their gardens, etc.

What if there were no bugs?

Just for a minute, imagine with me what the world would be like if there were no bugs. No spiders crawling along
the dark corners of the room. No worms twisting and squirming through the soft soil. No wasps buzzing near your
barbeque dinner or ants trailing into your kitchen. While it might sound like an idyllic world, it would actually be
quite catastrophic. Just as we learned that an invasive species introduces something new to the environment—
which changes and disrupts the ecosystem—the development and growth of people have disrupted and caused
problems in ecosystems as well. Certain species of bugs can grow out of control if their natural predator is killed
by a pesticide sprayed on plants. Fewer trees might mean that wasps build their nests under our roof eaves.
Honey bees might have to go somewhere else to find nectar. Every change that happens (good or bad) has an
effect or consequence. So, what would be the effects of removing all the bugs from the earth?

OPEN UP
YOUR S
OK
NOTEBO
TO

PAGE 1

As you listen, fill out the
different sections of your page
with some of the things that
might happen if some of these
creatures disappeared.

Effects on plants

If worms disappeared, the soil would no longer be as rich as it is now.
Earthworms help in several ways: they decompose the dying leaves that are left
on the surface, they provide nutrients to plant roots, they improve the soil structure,
and they leave holes so that the water can reach deeper into the soil. Without
worms, decaying leaves and old plant matter on top of the soil would take longer to
decompose. This would mean less light to the soil, more rot and fungus build up, and
poorer growing conditions. Soil would not have the same nutrients and plant roots
might not be able to go as deep. Plants would really suffer, and the decline in plants
would severely affect the animals or people that eat these plants. Many animals that
rely heavily on worms for a meal (such as birds, frogs, snakes, and many more) would
have less food, affecting the entire food chain.
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If pollinating insects disappeared (such as butterflies and honey bees), any plant that relies on pollination
would die. No little insects would come and pick up pollen on their legs, taking it to another plant.
This would mean fewer and fewer seeds being made and eventually, no more reproduction
of these plants. It is estimated that about 80% of the world’s plant life relies on
pollination in order to reproduce. That is a lot of plants! What an important
role pollinators play!
Without flies, dung beetles, and other insects that help take care
of waste and decaying matter on the top of the soil, it would
continue to build up and take over. As animal dung and rotting
materials began to cover the ground, it would continue to grow faster than
it could naturally decompose without the help of the tiny little critters God
made to do this important job. Without these decomposers, less air and
sun would reach the soil and less nitrogen and minerals would be mixed in with the dirt. New
little seedlings would have to push up through a dense layer of decaying matter. They might struggle to survive
in an environment with not enough nutrients, sun, or air, or perhaps even have to deal with mold in the moist
layer resting on the surface. Plants would begin to die, new plants would not be able to grow strong enough to
flourish, and entire species of plants would simply cease to exist. It’s incredible to think that God had a plan for
how to manage all of this—creepy crawlies! He made bugs with a purpose and specific jobs to do. He designed
ecosystems to function with the help of the critters we’ve learned about. Plants owe a lot to creepy crawlies.

Effects on Animals
OPEN UP
YOUR S
OK
NOTEBO
TO

PAGE 2

In a world without bugs, as the plants of the earth slowly began to die off, so
would entire populations of animals that rely on them as their main source of
food. Herbivores who need grass or leafy greens to survive—
deer, moose, cows, and rabbits—would eventually run
out of food. They would be forced to travel farther in
their search for food, leaving their native areas and
entering new ecosystems not prepared for them.
Animals that rely on insects for their meals
(insectivores) would no longer be able
to sustain themselves. Anteaters would
have no ants to eat, bats would find
no mosquitos, frogs wouldn’t have flies,
hedgehogs would have no insects to snack
on, and lizards, fish, and birds would begin to go
extinct.

Even carnivores, like lions, wolves, and even owls would
begin to suffer (although they would perhaps notice the problem
a little bit later than our herbivores and insectivores). As their food
source declined, all animal life would begin to suffer. The herbivores and
insectivores would eventually find less and less food and perish. Carnivores that need meat
to survive would find food a more challenging prospect. It wouldn’t be long before all animal life was
either forced to adapt or die trying. Isn’t it incredible how God designed the food chain? How different animals
are interdependent on each other?
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Effects on People
OPEN UP
YOUR S
OK
NOTEBO
TO

PAGE 3

As plant life and animal life slowly suffered without the help of the insects, worms,
arachnids, and other creepy crawlies that play such an important role, so would
people. There would be no more plants to eat—no more vegetables; no more grains
for our cereal or bread. There would be no more meat, no more eggs, no more dairy
products like butter. Things would take much longer to decompose, meaning waste
and decaying matter would build up. Imagine just how much that might be if all
the plants and animals died.

The worst thing of all, however, would be the decrease of photosynthesis.
As fewer and fewer plants were left, there would be far less photosynthesis
happening, and that would mean less oxygen. Eventually, trees would die. With no new ones to take
their place, fresh air would become harder and harder to come by. Our bodies need oxygen in every breath we
take, and without it, life on Earth would perish. Did you know that creepy crawlies played such an important
role? Could you have imagined the impact they have on our world? Do you see God’s magnificent plan in
creation?

All Things have a Purpose

Every single thing God has made was made with a
purpose in mind. In fact, the Bible tells us in the Genesis
account of creation that after He had made each thing,
He called it very good. When we look all around us, we
can see the power and majesty of God: from the towering
oak trees to the hopping katydid. We can see the
purpose and the function, and how He made everything
to work together and play a part in the amazing world He
created.
In the same way, you have a purpose and a
function. While you might not know what
you want to do with your life, and while
you are always growing and changing, even
now in your home, you have a function and a role.
Just as losing even a single insect species would have
devastating consequences, losing you would have a huge
effect on your family as well! Each person in your family
has strengths and weaknesses. If you choose to look past
the things that might sometimes annoy you and see the
things that each person brings to the table, you will begin to view things with
a different perspective. When you are finished with this lesson, you have one more fun bug report to read to
help you review some of the grammar concepts you learned throughout this unit. Before you do, however, we
are going to take a few minutes to think about each member of your family and some of the amazing roles and
responsibilities that they play—both in your life and in your family as a whole.
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There are so many unique and amazing creatures to discover right in your own
backyard or neighborhood! The diversity in the life forms of creepy crawly critters is
beyond the scope of even the most active imagination. The green grass of a park, the
P
U
N
wide open expanse of a field, or the cozy woodlands are just waiting for you to spend
OPE
R
some time there to discover the tiny creatures that make the world work—just the
YOU
S
K
O
way it’s designed. Scripture tells us that God created all the things in the world. He
NOTEBO
knows the number of hairs on your head, and He is the only one who knows exactly
TO
how many species of spiders, beetles, or butterflies there are. Take some time
today to thank Him for caring about each and every species that He created—
and remember, He saved the best creation for last. On the sixth day He created
mankind. Not a creature to be ruled or to do what it was programmed to do, but
a person with which He desired to have a relationship with. He created you in His own
image! What an amazing truth!

PAGE 4

students
It’s time to
open up
your student
notebooks.
(Teachers: reference the
Day at a Glance for answers
and additional resources.)
Use the checklist to help you
complete all the tasks.
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Early Reader: rot, dense
Early Elementary: dense,
herbivore
Upper Elementary: herbivore,
carnivore
Middle School: carnivore,
insectivore
High School: insectivore, flourish
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Today’s Checklist

Read your recitation together as a
family.
Complete the copywork on your
seatwork page.
Work on your spelling words.
Complete your student notebook
pages.
Hands-On Activity: Go outside!
Spend some time looking for insects,
arachnids, and annelids (worms).
What can you find close to your home?
Try to catalogue and identify the
creatures you discover!
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• D AY AT A G L A N C E •

PAGE 1 NOTEBOOKING Students will learn about how plants

PAGE 3 SCIENCE Students will learn about how people would

would be affected by the loss of bugs.

be affected by the loss of bugs.

PAGE 2 SCIENCE Students will learn about how animals would

PAGE 4 SOCIAL STUDIES Students will reflect on members of

their family and draw or write about the unique qualities each
member.

be affected by the loss of bugs. Students will also identify
herbivores, insectivores, and carnivores.

PAGE 5 LANGUAGE ARTS Students will edit a bug report.

• ANSWERS•

early reader + Early Elementary
page
1

Notebooking

Early Reader
b 2. c 3. a
Early Elementary
earthworm, soil
honey bee, reproduction
dung beetle, decomposition

upper elementary
page notebooking
1 1. No nutrients would be available for plant roots, the soil
would be hard and compacted, and roots would not
grow as deep.
2. No insects for pollination would mean fewer seeds and
no more plant reproduction.
3. A thick layer of waste would build up on top of the soil.
Plants would die and new plants would be unable to
grow through.

page science
2 Herbivores: deer, cow, rabbit

page science
2 1. deer, moose, cows, rabbits; without insects, plants would

Insectivore: anteater, bat, frog
Carnivore: lion, wolf, owl

not reproduce, which would eliminate food for herbivores.
2. anteaters, bats, frogs, hedgehogs, lizards, fish, birds;
insectivores wouldn’t be able to find food.
3. lions, wolves, owls; without insects, the animals that
carnivores eat would die, leaving carnivores without food.

page science
3 Early Reader

Circle all
Early Elementary
1. vegetables 2.cereal 3. meat 4. eggs 5. butter
6. decompose 7. oxygen

page language arts
5
Early Reader
Today we brought you a shocking report
about the sudden disappearance of all
the bugs! Where have they gone we don’t
know. Bees, mosquitos, ants, roaches—
they are all gone! You may think this is
great news, but some concerned citizens
aren’t too happy about it. We spoke with
Joe, a farmer out in Country County who
says this will be devastating to his business. He need insects in order for his crops
to grow. I guess we all need to hope and
pray that the bugs are just taking a short
break. And will all be back soon!

page science
3 1. Without insects to pollinate plants, fruits and

Early Elementary
Today we brought you a shocking report about
the sudden disappearance of all the bugs!
Where have they gone we don’t know. Bees,
mosquitos, ants, roaches—they are all gone!
You may think this is great news, but some
concerned citizens aren’t too happy about it.
We spoke with Joe, a farmer out in Country
County who says this will be devastating to his
business. He need insects in order for his crops
to grow. We also interview Miss Sue, owner
of Sue’s Grocery Store, who said that without
bugs to help the plants grow, her business is in
big trouble. Gets fruits and vegetables that are
locally grown. How will she stock the store if
these crops aren’t able to grow? I guess we all
need to hope and pray that the bugs are just
taking a short break. And will all be back soon!
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vegetables wouldn’t grow, grains couldn’t be produced
for cereal and bread, herbivores wouldn’t survive, and
we wouldn’t have meat, eggs, or dairy products to eat.
2. Without insects to help with decay, things would take
much longer to decompose, leaving a thick build-up of
waste.
3. Fewer plants would mean less photosynthesis and less
oxygen to breathe.
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upper elementary cont.

page language arts
4 Tonight we brought you a story that is one for

the history books earthworms have officially
been added to the endangered species list.
Scientists don’t know why we are experiencing
such a shortage of earthworms this is sure
to be devastating to plants and animals
alike. Earthworms are essential decomposers
and aerator of the soil. Without the helpful
wrigglers. Plants will suffer. This problem
could trickle down the food chain to affect
other insects, herbivores, carnivores. And even
people. Crops could suffer, plants could die off,
and food supplies could dwindled. Who knows
that one seemingly insignificant creature could
cause such an impact?

page language arts
5 Middle School
1. tense agreement 2.
run-on 3. run-on 4.
subject, verb agreement
5. fragment 6. fragment
7. tense agreement 8.
tense agreement

1. tense agreement 2. run-on 3. run-on
4. subject, verb agreement 5. fragment 6. fragment
7. tense agreement 8. tense agreement

middle + high school
page notebooking
1 1–3. See Upper Elementary answers.

High School only
9. fragment; missing subject 10. tense agreement
11. tense agreement 12. tense agreement

4. Animals that rely on insects or plants as food would
have little or no food, affecting the entire food chain.

lie

page science
2 Middle School
•
•
•
•

lie

Imagine the perfect summer night. You laid down on a blanket in the grass,
stare up at the sky full of twinkling stars, breathe in the smell of freshly
slap away about a dozen mosquitoes. The gnats are
cut grass, and slapped
swarming ants bite at your ankles. Youwish
that bugs never even existed. Well,
,
creatures were to suddenly
what if they didn’t?what if these biting, buzzing creature
disappear?
Life without bugs may seem great at first, but the effects would be
rely
catastrophic. The soil, plants, crops, animals, and people all relies on insects
for a number of reasons. Without them, crops could suffer, plants could die
created
off, and food supplies could dwindle. When God create the world, He also
created every insect. They have a purpose. They have value. When you think
about it that way, insects are actually a blessing in disguise.

Plants: Without insects, plants would not reproduce.
Herbivores: Without plants to eat, herbivores would
not have food.
Insectivores: Without insects, insectivores would not be
able to find food.
Carnivores: Carnivores eat herbivores and
insectivores. If they died, then carnivores would also
starve.

page science
3 Middle School

Imagine the perfect summer night. You laid down on a blanket in the grass,
stare up at the sky full of twinkling stars, breathe in the smell of freshly
slap away about a dozen mosquitoes. The gnats are
cut grass, and slapped
swarming ,ants bite at your ankles. Youwish
that bugs never even existed. Well,
creatures were to suddenly
what if they didn’t ?what if these biting, buzzing creature
disappear?
Life without bugs may seem great at first, but the effects would be
rely on
catastrophic. The soil, plants, crops, animals, and people all relies
insects for a number of reasons. Without them, crops could suffer, plants
could die off, and food supplies could dwindle. When God created
create the
They
world, He also created every insect. They have a purpose.
Have value. They
think
are essential. When you thought about it that way, insects are actually a
see a cockroach scurry across
blessing in disguise. So, the next time you saw
your basement floor, or you getstung
sting by an angry wasp, say a little prayer of
thanks for the pesky pests.

See Upper Elementary answers.
High School
Effects could include the loss of certain fruits, vegetables,
grains, meat, eggs, or dairy, waste buildup, oxygen
deficiency, etc.
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