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Science Journal

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

Science Wall

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

Lesson Preparati on

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

Lesson Mini Books

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

Unit Videos

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

UNIT INFORMATIONUNIT INFORMATION



© Jenny Phillipsiii

The four books below are opti onal read-aloud books that complement this unit. These books can be 
purchased as a book pack by going to goodandbeauti ful.com/science and clicking on the Arthropods link. 

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

The Boy Who Loved Bugs: 
The Story of Jean-Henri Fabre 
by Molly Sanchez
Used in Lesson 8

Fiddler Crab 
by Mary Adrian
Used in Lesson 14

READ-ALOUD BOOK PACK
(OPTIONAL)

The Story of Maria Merian 
by Ashlee Klemm
Used in Lesson 10
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How the Extensions Work
Each lesson has an opti onal lesson extension for 
children in grades 7–8. Complete the lesson with 
all the children, and then have the older children 
complete the self-directed lesson extension. These 
extensions are located at the end of the lesson.

Answer Key
The answer key for the lesson extensions can be 
found by going to goodandbeauti ful.com/science and 
clicking on the Arthropods link.

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

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

Children are encouraged to take ownership of their 
science journals and put forth eff ort to make their 
journals visually appealing. The journals will be 
something the children can treasure. The children 
should use color and illustrati ons where possible. 
Have them view the sample pages below.

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

Opti onal Grades 7–8 Reading Book

We recommend the 
book The Insects & 
Arachnids Questi ons 
& Answers Book
by Anthony Klemm 
and Sue Stuever 
Batt el as extra 
reading for students 

in grades 7–8. This book can be purchased by going 
to goodandbeauti ful.com/science and clicking on the 
Arthropods science unit product page.

LESSON EXTENSIONS INFORMATION
GRADES 7–8

© Jenny Phillipsiv © Jenny Phillips
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SUPPLIES NEEDED

This section shows all supplies needed for activities. There are no experiments in this unit.

NONE

Lessons 1, 2, 3, 4, 8, 12

Lesson 5

• brown clay (optional)

• 1 glow stick per child

• small piece of silk fabric (optional)

• device to play a video

Lesson 6

• paper towel

• scissors

• handful of cheese puffs 

• small bowl

• candy or snack (e.g., fruit snack, grape)

• 1 sesame seed for each child

• 1/8 tsp measuring spoon

• honey

• device to play a video

Lesson 7

• several cotton balls

• a few different scents (may use extracts or 
essential oils, such as peppermint, vanilla, 
almond, lemon, or cinnamon)

• 1 c honey

• 1/4 c peanut butter (or almond butter)

• 1/2 tsp pure vanilla extract

• candy thermometer

• saucepan

• baking sheet

• parchment paper

Lesson 9

• device to access the internet

Lesson 10

• device to play a video

Lesson 11

• ant farm, can be purchased locally or online

Lesson 13

• transparent tape

• a few drops of vegetable or olive oil

Lesson 14

• crayfish dissection kit (optional—can be 
purchased on Amazon.com or from other sources)

Optional Projects

Make Your Own Arthropod Trap and “Bug” Zoo

• small plastic container such as a yogurt cup or 
sour cream container

• piece of cardboard larger than the container

• 4 small rocks

• 2 medium rocks

• small piece of overripe fruit such as a banana, 
strawberry, or pear

• trowel or small shovel

• small artist’s paintbrush (optional)

• clear jar

• magnifying glass (optional)

• 1 copy of “My Arthropod Observation Form” for 
each child (optional)

Insects as Garbage Disposers

• 2 clear jars

• 1 jar ring or rubber band

• piece of fine mesh material big enough to cover 
a jar opening to allow air in but keep insects out, 
such as cheesecloth, tulle netting, or pantyhose

• piece of soft, overripe fruit such as a banana, 
strawberry, or pear

• knife
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OPTIONAL PROJECTS

You may choose to complete these projects at any point during the course.

Make Your Own Arthropod Trap and “Bug” Zoo
Activity Supplies:

• small plastic container such as a yogurt cup or 
sour cream container

• piece of cardboard larger than the container

• 4 small rocks

• 2 medium rocks

• small piece of overripe fruit such as a banana, 
strawberry, or pear

• trowel or small shovel

• small artist’s paintbrush (optional)

• clear jar

• magnifying glass (optional)

• 1 copy of “My Arthropod Trap Observation Form” 
for each child, if desired (page viii)

Follow the instructions to make your own arthropod 
trap. You may find insects, spiders, or even pill bugs 
(crustaceans) in your trap. After you collect your 
arthropods, use a paintbrush (optional) to help 
transfer them into a clear jar for observation. If 
desired, have the children fill out the “My Arthropod 
Observation Form” and place it in their science 
journals. Once you have observed the arthropods for 
a day or two, release them outside.

Read to the children:

Entomologists are scientists who study insects. 
They use traps to gather insects for study. They also 
use traps to monitor where insects live. One insect 
monitored by entomologists is the western bean 
cutworm moth. The larvae do damage to farmers’ 
corn and dry bean crops. Entomologists put out traps 
so they can see where and how many western bean 
cutworm moths are in an area. The scientists report 
what they find and work together to create maps. 
When farmers look at the maps, they can see if their 
area has any reports of the moths and can take steps 
to prevent the insects from damaging crops.

Sometimes families use traps to remove insects for 
various reasons:

• A fly strip in the garage to catch houseflies so they 
do not go into the house

• An ant trap to prevent ants in the kitchen

• A Japanese beetle trap to catch beetles that might 
damage the garden plants

• A bottle trap to catch wasps that may sting people 
on the porch

Here is how we will make our own arthropod trap.

Simple Pitfall Trap
1. Dig a hole the same size and depth as your 

container. A good spot will be on level ground 
with plants close by and in the shade. A wooded 
area or meadow is best. Arthropods are more 
active on warmer days.

2. Set the container in the hole. Make sure it is 
at or just below ground level. Fill in any space 
around the container so arthropods can crawl 
across the ground and into the container. Any 
space might make them turn around.

3. Place the small piece of fruit in the container.

4. Place four small rocks on the ground around the 
outside edge of the container.

5. Set the cardboard on the rocks to make a lid or 
roof over the container. The rocks should allow 
room for the arthropods to crawl underneath.

6. Use the medium rocks to weigh down the 
cardboard and keep it in place. 

7. Wait a few hours or overnight before checking 
on the trap. You may need to check daily for 
several days to find arthropods.

8. When you find arthropods inside, use the 
paintbrush (optional) to help you gently move 
them from the trap to the jar for observation.

If you like, you can make more than one trap and set 
each in a different location.
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Insects as Garbage Disposers
Activity Supplies:

• 2 clear jars

• 1 jar ring or rubber band

• piece of fine mesh material big enough to cover 
a jar opening to allow air in but keep insects out, 
such as cheesecloth, tulle netting, or pantyhose

• piece of soft, overripe fruit such as a banana, 
strawberry, or pear

• knife

Read to the children:

One of the important jobs insects do for our earth is 
to help decompose rotting materials. In this activity 
we will observe whether a piece of fruit decomposes 
more quickly when insects can get to it.

Here is how we will set up our decomposing activity.

Decomposition Jars
1. Cut the fruit in half.

2. Place each fruit piece in a jar.

3. Cover one jar with the mesh material and attach 
it by screwing on the jar ring or using the rubber 
band. Leave the second jar uncovered.

4. Set the jars outdoors in the same location. 
Choose an area where they won’t get rainwater 
in them. Insects are more likely to visit the jars if 
there are plants nearby and if the jars are in the 
shade.

Check the jars every couple days as the fruit inside 
rots. Do you see insects or evidence of insects in the 
open jar? Which jar’s fruit rots more quickly? Why do 
you think that happens?

OPTIONAL PROJECTS
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My Arthropod Trap Observation Form
Date: _____________________________

Season: _____________________________

Time of day: _____________________________

Location: ___________________________

Type of habitat: ___________________________
              Examples: wooded, arid, grassy 

Number of arthropods I collected:

What I collected [circle]:

Insect  
or Wingless Insect  

(6 legs)

Examples:  
beetle, ant, springtail

Arachnid  
(8 legs)

Examples:  
spider, scorpion, tick

Crustacean

Example: pill bug 

Myriapod

Examples:  
centipede, millipede

Something Else

Examples:  
slug, worm, snail—

these are not 
arthropods, but you 
might catch them

Record interesting things you observed. Here are some questions to think about. What colors are the arthropods? 
Are there any special markings such as spots? How big or how small are they? If you collected winged insects, do 
they have one pair of wings (two wings) or two pairs (four wings)? How many body sections do you see on each 
one (insects and wingless insects have three; arachnids have two)? Are the arthropods adults or in other stages? 

Sketch one or more of the arthropods collected.
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Invertebrate
animal without a backbone

VOCABULARY—ARTHROPODS

Arthropod
any member of the phylum Arthropoda—the 

largest phylum in the animal kingdom 
HAS

exoskeleton
jointed body parts

DOES NOT HAVE
vertebrae (backbone)

Instructi ons: Cut out the vocabulary cards in this secti on. Place them on your science wall when 
prompted to do so in the lessons. Review the vocabulary words several ti mes during this unit and, if 
desired, at various ti mes throughout the school year.
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Crustaceans 
a large, mainly aquatic group of arthropods, 
including lobsters, crabs, crayfish, shrimp, 

krill, and barnacles

Entomology
the study of insects

Molting 
shedding an outer layer to allow 

a new layer to grow

Cell
a hexagonal beeswax chamber 
used for raising eggs and larvae 

and also for storing honey



Arthropods
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Objective:

Help the children understand the distinguishing characteristics of arthropods and the differences between 
insects and arachnids.

Preparation:

o Make sure each child has a science journal for this lesson and all upcoming 
lessons.

Supplies:

None.

Lesson 1: Introduction to Arthropods

o	Introduction to Arthropods

Read to the children:

Have you ever considered how full of life our world is? 
Do you know what a square mile is? [a piece of land 
equal to a square that measures one mile on each 
side] Imagine this: If we were to find all the insects 
within a square mile of a field, we would find almost 
5 billion insects. How many insects do you think are 
living in our backyard?

Insects and spiders are so small that we often pass 
by them, but they are everywhere. As we pass over 
plains and valleys and mountains, we find insects big 
and small, some hiding in the moss or the thick grass, 
rolled up in the leaves, boring into the stems and 
trunks of trees, and eating their way underground. 
They form more than three-fourths of the whole 
animal kingdom. 

o	 Science Wall

Place the vocabulary word ARTHROPOD 
on your science wall, and then read the 
following information.

Insects and spiders are classified in the animal phylum 
named Arthropoda. This phylum includes insects, 
arachnids (spiders), myriapods (centipedes and 
millipedes), and crustaceans (creatures like crabs and 
lobsters). About 85% of all the animals we know in the 
world are arthropods. 

o	Science Wall

Place the vocabulary words 
INVERTEBRATE, EXOSKELETON, and 
COLD-BLOODED on your science wall, and 
then read the following information.

Invertebrate

There are two basic groups of higher animals. They 
are vertebrates and invertebrates. Invertebrates are 
animals that do not have backbones.

Mammals (such as bears and monkeys), amphibians 
(such as frogs and toads), reptiles (such as turtles and 
snakes), fish, and birds all have vertebrae (backbones). 
That might seem like a lot of animals, but vertebrates 

Lesson 1

Exoskeleton

Cold-Blooded

Invertebrate

Arthropod
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Arthropods

make up less than 4% of all animal species. That 
means that 96% of animal species are invertebrates 
and do not have backbones. The largest invertebrate 
is the giant squid that can grow to more than 12 m 
(40 ft) long and weigh nearly 454 kg (1,000 lbs). The 
smallest invertebrates are so tiny that you cannot see 
them without a microscope.

o	Science Journal

Have the children write and illustrate the 
definition for “invertebrates” in their science 
journals. Also, using the following chart, have 

each child make a chart in his or her science journal 
showing some animals that are invertebrates and 
some animals that are vertebrates. Younger children 
can create a simplified chart by just drawing some 
pictures under each heading. 

Lesson 1

Invertebrates
Animals Without a Backbone or 

Spinal Column

Vertebrates
Animals with a Backbone or Spinal 

Column

Sponges Fish

Coelenterates Amphibians

Echinoderms Reptiles

Worms Birds

Mollusks Mammals

Arthropods
Includes insects, arachnids (spiders and 
their relatives), myriapods (centipedes 
and millipedes), and crustaceans (crabs, 

lobsters, etc.)
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Arthropods

o	Exoskeleton

An exoskeleton is a hard covering that supports and 
protects the bodies of some types of animals. Many 
invertebrates, or animals without backbones, have 
exoskeletons. Exoskeletons are on the outside of the 
body.

o	Science Journal

Have the children write and illustrate the 
definition for “exoskeleton” in their science 
journals.

Cold-Blooded

You are warm-blooded. That means your body 
controls its temperature. Birds and mammals are also 
warm-blooded. But arthropods are cold-blooded. A 
cold-blooded animal cannot maintain a constant body 
temperature. The term cold-blooded might lead you 
to believe that a cold-blooded animal would be cold 
all the time, but that is not the case. 

The temperature of a cold-blooded body is 
determined by its surroundings. Cold-blooded 
animals move between the shade and the sun to 
warm up or cool down. They are much more active 
in warm environments and are very sluggish in 
cold environments. Some insects die when it gets 
too cold. Others survive cold weather by moving 
underground or migrating to warmer areas in the 
winter. Honeybees stay warm by crowding together 
and generating heat by moving their wings.

o	Science Journal

Have the children write and illustrate the 
definition for “cold-blooded” in their science 
journals. 

o	Read to the children:

Let’s study how spiders (arachnids) and insects are 
different. To do this, you will create a Venn diagram 
in your science journal. Spiders have eight legs, but 
insects have only six legs. Spiders have two distinct 
body parts; insects have three distinct body parts. 
Also, all spiders can make silk threads, but only some 
insects can. We already know some of the ways 
that insects and spiders are the same: they are both 
cold-blooded, they both have exoskeletons, and they 
are both invertebrates.

Insects Arachnids

• have six legs

• have three body 
parts

• are cold-blooded

• have exoskeletons

• are invertebrates

• can make silk 
threads

• have eight legs

• have two body 
parts

Lesson 1

Exoskeleton



EXTENSION

Detritivore: An organism that feeds on detritus—the organic 
matter composed of decaying plants, animals, and feces. 
Detritivores are an important part of an ecosystem because 
they recycle nutrients by breaking down dead and decaying 
organisms. Examples of detritivores are fiddler crabs, 
dung beetles, and woodlice. (Bacteria and fungi are not 
detritivores.)

Lesson 1 | Grades 7–8

Arthropods 4  © Jenny Phillips © Jenny Phillips

Instructions: 
1. Study the “Classification of Phylum Arthropoda” chart. In your science 

journal, ask and answer five questions based on the chart. (e.g., Q: Are 
wingless insects and winged insects in the same class? A: No.)

2. In your science journal, create a Venn diagram comparing the similarities and 
differences between millipedes and centipedes.

3. In your science journal, define and illustrate the word DETRITIVORE.

Classification of 
Phylum Arthropoda

Millipedes
• Segmented body
• Many legs
• Have a more rounded body
• Breathe through spiracles
• Two pairs of legs per body 

segment
• Move slowly
• Primarily detritivores, 

feeding on decaying organic 
matter

• Do not bite humans
• Emit a stinky liquid as a 

defense
• Found on every continent 

except Antarctica
• Prefer moist environments

Definition

Centipedes
• Segmented body
• Many legs
• Have a more flat body
• Breathe through spiracles
• One pair of legs per body 

segment
• Known for speed
• Carnivorous; many paralyze 

prey with venom
• Can bite humans
• Found on every continent 

except Antarctica
• Prefer moist environments

Phylum
Arthropoda

Subphylum
Trilobitomorpha

Class: Trilobita
(extinct)

Subphylum
Chelicerata

Class: Arachnida
spiders, ticks,

scorpions

Class: Chilopoda
centipedes

Subphylum
Myriapoda

Subphylum
Crustacea

Subphylum
Hexapoda

Class: Malacostraca
lobsters, crabs,
shrimp, isopods

Class: Diplopoda
millipedes

Class: Maxillopoda
barnacles

Class: Entognatha
wingless insects with 
recessed mouth parts

Class: Insecta
moths, houseflies,
 hornets, beetles

Class: Pycnogonida
sea spiders

Arthropods can exist in extremely harsh conditions. For example, scorpions can survive even after being frozen in solid ice. A 
cockroach can live for a week without its head because it breathes through holes in its body segment. To survive harsh Arctic 
winters, the Onychiurus arcticus loses 40% of its body moisture, so it can survive without the water in its body freezing. A single 
drop of water is all it needs to revert back to normal.

Did you know?
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Arthropods

Objective:

Help the children move to “insect stations” to learn about and explore different types of insects.

Lesson 5: Insect Stations: Mosquitoes, 
Fireflies, Termites, and Silkworms

Activity Supplies:

o Activity: Insect Stations

Rotate to each of the following insect stations you 
have set up and follow the instructions below.

Mosquitoes
o Mosquito Station

Read to the children:

Today we are going to learn about four different 
insects: mosquitoes, fireflies, termites, and silkworms.

First, let’s learn about mosquitoes. 

Have the children look at the sheet “Life Cycle of the 
Mosquito” while you read the following: 

All mosquito species go through four distinct stages 
during their lives. The first three stages take place in 
the water. After a female mosquito is able to have a 
blood meal, she has enough protein to make eggs. 
The eggs are laid in or near water. Some species of 
mosquitoes make an “egg raft” on which to lay their 
eggs.

Lesson 5

• brown clay (optional) 

• 1 glow stick per child

• device to play a video

• small piece of silk fabric (optional)

Preparation:

o Print or copy one of each of the following: “Life 
Cycle of the Mosquito,” “Mosquito Trivia Cards,” 
“Firefly Images,” “Fireflies,” and “Silkworms.”

o Cut out (on the dashed lines) the “Mosquito Trivia 
Cards.” Fold in half on the dotted lines so the 
picture is on one side and the trivia is on the other.

o Cut out the “Firefly Images.” 

Set out the following items at individual stations 
around the house or outdoors:

MOSQUITOES
o “Life Cycle of the Mosquito”

o “Mosquito Trivia Cards,” positioned on the table 
or floor so the pictures on the front are displayed

FIREFLIES
o a glow stick for each child (not yet activated)

o “Firefly Images” 

o “Fireflies”

TERMITES
o device to play a video

o if desired, brown clay for the children to make 
“termite mounds”

SILKWORMS
o if desired, piece of silk for the children to feel

o “Silkworms”
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Mosquito Trivia Cards

• What is malaria? [a potentially deadly 
disease found mainly in Africa that 
is carried by mosquitoes; more than 1 
million people die from malaria each 
year]

• Are mosquitoes the only known 
species that carry malaria? [yes]

• True or false: Mosquitoes prefer the 
blood of animals over humans. [true]

• How many times per second does a 
mosquito beat its wings? [300–600]

• True or false: Only female mosquitoes 
suck blood. [True. Mosquitoes usually eat 
nectar. Females only suck blood when they 
need the protein from blood to make eggs.]

• How much blood can a mosquito suck 
up? [more than three times its weight]

• Where do mosquitoes lay their eggs? 
[in or near water]

• Is there anything good about 
mosquitoes? [Yes—they provide food for 
creatures such as birds, dragonflies, and 
frogs.]

• What do male mosquitoes eat? [nectar]

• True or false: Sweat attracts mosquitoes. 
[true]
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Fireflies
By Jennifer D. Lerud

Have you ever seen a firefly? The famous poet Robert Frost hasn’t been the only 
one to get excited at seeing their little twinkling lights among the trees on a 
warm summer night. Fireflies are many people’s favorite insects. Not everyone 

calls them fireflies, however. Some people call them lightning bugs. But no matter what 
you call them, they are really winged beetles, not flies at all!

There are about 2,000 species of  fireflies, and they are found in temperate and tropical 
climates. Marshes and wet, wooded areas give their babies, called larvae, plenty of  food. 
Water is really important for some firefly larvae because they live underwater and have 
gills before climbing up onto land to become adults. Some species don’t fly, though 
most of  them do. Sometimes it’s 
only the females that don’t fly. Those 
females have soft bodies just like the 
larvae. Only the females’ compound 
eyes show the difference between 
them.

Some fireflies are nocturnal, meaning 
they’re only awake at night. Others are 
awake during the day, which is called 
being diurnal.

Most firefly larvae grow—and 
glow—underground, which is why 
people call them glowworms. And 
when they mature and begin to fly 
and light up, it’s an amazing sight! 
The mature fireflies use chemicals in 
their lower abdomens to create light in a process called bioluminescence. That process 
is so efficient that almost 100% of  the energy it produces goes toward making light. In 
contrast, an incandescent lightbulb uses only 10% of  the energy it produces to create 
light. Adult fireflies flash light signals to each other as a way of  communicating their 
gender and species with other fireflies.

Did you know that fireflies like to eat meat? They do! As larvae they are predators, 
eating slugs, worms, and snails. Water larvae with gills especially like to eat aquatic 
snails. Once they grow into adult fireflies, they might eat other fireflies, but most adult 
fireflies eat pollen and nectar, and some don’t eat anything at all because they have very 
short lives.

Firefl ies in the Garden 
By Robert Frost, published in 1928

Here come real stars to fi ll the upper skies, 

And here on earth come emulating fl ies, 

That though they never equal stars in size, 

(And they were never really stars at heart) 

Achieve at times a very star-like start. 

Only, of course, they can’t sustain the part. 
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Fireflies are truly a wonder to behold as they float gracefully 
through the air, flashing their cheerful lights in the twilight, 
with some species flashing late into the night or until the 
morning light. Perhaps you’ve witnessed their captivating 
beauty while enjoying a warm summer evening outdoors. If 
you have, it will not surprise you to learn that the ancient 
Romans called them stella volantes—stars flying between 
heaven and earth. 

Depending where you live, you may know these 
amazing creatures by the name of 
fireflies or lightning bugs, but they 
are actually neither flies nor 
bugs—they are beetles! These 
amazing soft-bodied beetles 
belong to the rather large 
Lampyridae family, which 
is comprised of about 
2,000 different species. 
Most firefly species prefer 
warm to temperate humid 
climates, but they can be 
found on every continent 
except Antarctica, with the 
greatest species diversity being 
found in tropical Asia and Central and 
South America.

God designed fireflies with a stunning characteristic known 
as bioluminescence, which means they are able to produce 
their signature glow through a chemical reaction that occurs 
within their bodies. A firefly’s light organ is found on the 
underside of its abdomen. When oxygen is drawn into the 
light organ’s cells, it mixes with the heat resistant chemical 
luciferin, which is triggered to emit cold light by the enzyme 
luciferase. Firefly light is described as cold because virtually 
100% of the energy is released as light rather than wasted 
heat. In fact, although there are many other bioluminescent 

creatures on the earth and in 
the sea, firefly light is often 
cited as the most efficient light 
in the world. The light is also 
within the color zone to which 
human eyes are most sensitive, 
inspiring modern chemists to create more efficient light 
bulbs. Now incandescent bulbs, which waste 90% of their 

energy in heat form, are being slowly phased out in 
favor of the much more efficient light-

emitting diode (LED) bulbs that 
expend 80–90% of their energy as 

light.

Providing us with beautiful 
light displays and 
inspiration are not the 
only ways lightning bugs 
have proven useful to 
humans. Their luciferin 
and luciferase have 

other practical uses in 
science and medicine as well. 

Biotechnologists splice the DNA 
of these chemicals with genes they 

wish to study in order to illuminate the 
parts they are observing. The two chemicals 

are also used in the food industry to test food for microbial 
contaminants. In medicine they aid research on treatments 
for many conditions such as cancer, muscular dystrophy, 
and metabolic disorders. Luciferin and luciferase have even 
been used in the construction of electronic detectors for 
spacecraft tasked with searching for life in outer space!

Most, though not all, fireflies light up, but different species’ 
light patterns vary in appearance and purpose. Lightning 
bugs flash or glow in shades of green, yellow, orange, red, 
and sometimes even blue. The males float through the air, 

Lighting Engineers

Lesson 5 | Grades 7–8
Instructions: 

1. Read the article “Lighting Engineers.” In your science journal, 
take notes and illustrate them. 

2. As you read the article, write at least 3–4 different questions 
that come to mind. You will use these questions in the last 
lesson. Put a box around the questions in your journal and draw a 
question mark in or above the box.



flashing every few seconds 
with the hope of seeing 
a female answering back 
with her own flash as 
she perches atop a tall 
blade of grass or a tree 
or shrub. Some species 
even have synchronous 
light patterns, meaning 
they all perform their light 
shows together as a group. 
But flashing fireflies are 
sending more than one 
message. They are also 
warning predators to stay 
away. Any animals bold 
enough to ignore this 
warning will be left with a 
taste so terrible that they 
aren’t likely to repeat the 
mistake. 

Usually when a female 
answers a male’s flash, 
she is inviting him to 
be her mate, but things 
aren’t always what they 
seem in the firefly world. 
In some species within 
the genus Photuris, a flashing female may have something 
else in mind: dinner. Nicknamed femmes fatales, they will 
mimic the flash patterns of species in the closely related 
genus Photinus to lure the males within reach of their 
hungry mouths. But these carnivorous females are not the 
only fireflies prone to trickery. Some Photuris males attract 
mates by pretending to be the Photinus males that females 
of their own species prefer to snack on, but when she flies 
down expecting a meal, she is surprised to receive a mate 
instead. The Photinus male will sometimes imitate the flash 
pattern of the Photuris female. By pretending to be one of 
his own predators, other males of his species are scared 
away, thus ridding himself of some of his competition for a 
mate.

Although some fireflies do 
eat other fireflies, most do 
not, and they have never 
been observed eating 
any other type of insect. 
Although scientists aren’t 
completely sure what most 
adult fireflies eat, they 
believe that some feed on 
the pollen and nectar of 
nearby plants while others 
may eat nothing at all. 
This is possible because 
fireflies only live a few 
weeks in the adult phase. 
Most of a lightning bug’s 
life cycle is spent in the 
larval stage underground 
where the adult female 
lays its eggs. During this 
one- to two-year period, 
the young glowworms 
are carnivorous. They 
spend their time hunting 
slugs, snails, and worms, 
injecting their prey with a 
fluid that paralyzes and 
begins to digest them.

Fireflies are fascinating to observe up close, but special care 
must be taken since their populations are dwindling due to 
habitat loss and light pollution. It is best to catch them with 
a net and place them in a jar with a damp paper towel for 
humidity and a lid that has air holes. After observing them 
for no longer than a day or two, let them go at night when 
they’re most active, so they can join in the luminous dance 
of their kind once more.
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Some types of bees make honey. These bees suck up 
nectar from flowers with a tubelike mouth. They turn 
the nectar into honey in their bellies. After visiting 
about 50–100 flowers, they go back to their hive and 
spit the honey into honeycomb cells where it will be 
thickened.

Bears are well known for liking honey, but other 
creatures enjoy honey too, such as birds, bats, 
raccoons, skunks, opossums, and many insects.

Show the children the 1/8 tsp measuring spoon filled 
3/4 of the way with honey.

The average bee produces only 1/12 of a teaspoon of 
honey in its lifetime, which is 5 weeks to 10 months 
long, depending on the type of bee. That is about as 
much as is in this measuring spoon. Can you imagine 
how many bees it takes to make enough honey to fill a 
whole jar?

Raw honey is the only food that includes all the 
substances necessary to sustain life. Honey includes 
water, vitamins, minerals, and enzymes. It is also the 
only known food that contains pinocembrin, which 
is an antioxidant associated with improved brain 
function. 

o Science Wall

Place the vocabulary words HIVE and CELL 
on your science wall. Read and discuss the 
definitions.

Hive
The hive is where the colony, or group of bees or 
wasps, lives. There are three types of bees in a colony: 
a queen bee, worker bees, and drones. There is only 
one queen bee in a colony; she is bigger than all the 
other bees, and it is her job to lay the eggs. She is the 
leader of the colony and uses smells to communicate 
with the other bees. Worker bees are female, and 
they make up most of the bees in the hive. 

Each worker bee has a job, and the bees work 
together as a team to take care of the queen and the 

hive. Some of the duties of worker bees are cleaning 
and feeding the queen bee, building and fixing the 
hive, guarding the hive, fanning the hive to keep it 
cool or huddling to create heat, collecting nectar and 
pollen, and fanning the honey placed in the cells to 
make it thicker.

The last type of bee is called a drone. It is a male bee, 
and there are only a few in each colony. Drones have 
big eyes, have no stingers, and are slightly bigger than 
the worker bees. Drones mate with the queen bee.

Bees work together to help each other as part of 
a colony, but their work extends beyond helping 
themselves, as they do much to provide for us and our 
earth. Can you spot the queen bee in the middle of 
the picture above?

Look at the big eyes of the drone pictured below.

Hive Cell

Lesson 6
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Objective:

Help the children learn how bees communicate and how to distinguish between types of bees and wasps.

Preparation:

o Print or copy the “Bees and Wasps Fact Charts.”

o Print or copy the “Bees and Wasps Identification” pages. Cut out the boxes.

Lesson 7: Bees and Wasps, Part 2

o Read to the children:

What do bees do in the winter? Let’s read and find 
out.

With the onset of cold weather, many insects die or 
hibernate because they are cold-blooded. However, 
the honeybee, although it is also cold-blooded, does 
not die off or hibernate. Instead, honeybees are active 
all winter. 

During the winter honeybees eat honey from 
their hives, and they cluster together, shivering to 
generate heat in their cluster and in the hives. If the 
temperature in a hive is higher than 18 °C (64 °F), 
the bees do not need to cluster. Instead, they are 
dispersed into different parts of the hive. However, 
when the temperature drops below 18 °C, they crowd 
into their cluster.

If the outside temperature drops too low, the bees 
cannot generate enough heat in their cluster to keep 
their bodies warm enough to move. Because they 
cannot move, they cannot eat, and they may die from 
starvation, even though honey is very close to them.

o Read to the children:

It’s obvious that bees work closely together, so 
how do they communicate with one another? Bees 
make odors and move their bodies to communicate. 
We learned that the queen bee uses smells to 
communicate with the other members of her colony. 
Bees and wasps also release a certain smell when they 
sting someone. This smell warns the other members 
of the colony that there is danger. Each hive and 
colony has its own scent. Worker bees will leave their 
scent on flowers they find so that other members 
of their colony will also be able to find them. When 
they return to the hive, they will make patterns of 
movement to tell the other bees where to find the 
flowers.

o Activity: Using Smells to 
Communicate

Drop some extract or oil onto each cotton ball. Make 
two cotton balls of each scent and have a different 
scent for each child. If you have several children, you 
can double up on scents if you wish. If you only have 

Lesson 7

Activity Supplies:

• several cotton balls

• a few different scents 
(may use extracts or 
essential oils, such as 
peppermint, vanilla, 
almond, lemon, or 
cinnamon)

• 1 c honey

• 1/4 c peanut butter 
(or almond butter)

• 1/2 tsp pure vanilla 
extract 
 

• candy thermometer

• saucepan

• baking sheet

• parchment paper
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Bees and Wasps Fact Charts

Honeybees 
picture 1

• build their hives in hollow 
trees or beekeeper boxes

• can only sting once because 
they die when they sting an 
animal or person

• make lots of honey—more 
than they need for their 
own colony

• have fatter and somewhat 
furry bodies

Paper Wasps 
picture 2

• have very thin, smooth 
bodies with long legs

• build their hives above 
ground with cells open 
rather than covered

• can be aggressive but 
usually do not seek to be 
around humans

• benefit us by pollinating our 
plants, although they do not 
make honey

Bumblebees
picture 3

• are very big with furry, 
round bodies and small 
wings

• can sting multiple times but 
do not go after intruders 
like other types may

• have smaller colonies and 
usually don’t make more 
nectar than their own 
colony would use

• are mostly attracted to blue 
and violet flowers

Yellow Jackets
picture 4

• have thin, smooth bodies 
and legs, but not as thin as 
some other insects

• can sting multiple times and 
will group together to chase 
down intruders

• scavenge for food and eat 
insects

• usually build their nests 
underground with only one 
entrance

The boxes do not need to be cut out.
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Bees and Wasps Identification



 © Jenny Phillips30

can only sting once because they die when they sting an animal or person

have smaller colonies and usually don’t make more nectar than their own colony would use

have very thin, smooth bodies with long legs

build their hives above ground with cells open rather than covered

can sting multiple times and will group together to chase down intruders

make lots of honey—more than they need for their own colony

Honey Candy Recipe
1 c honey

1/4 c peanut butter (or almond butter)

1/2 tsp pure vanilla extract

candy thermometer

Cook the honey in a saucepan over medium heat while stirring constantly until it starts 
to boil. Let boil until honey reaches the hard crack stage (149 °C or 300 °F). This will take 
about 15–20 minutes.

Remove from heat. Add peanut butter and vanilla. Stir thoroughly, and then immediately 
pour onto a baking sheet lined with parchment paper. Cool in refrigerator or freezer. 
Break into pieces.
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Lesson 7 | Grades 7–8 Instructions: 

1. Read the article “Barnacles.” 

2. In your science journal, create a “Q&A” in which you ask and answer 
five questions based on the information you read. Put a box around 
the questions in your journal and draw a question mark in or above 
the box.

Barnacles
Kingdom: Animalia

Phylum: Arthropoda

Subphylum: Crustacea

Class: Maxillopoda

Subclass: Thecostraca

How would you like to be 
permanently cemented 
to a rock, head down, 
and have to eat with your feet? Well, barnacles don’t 
seem to mind those things. 

There are more than 1,200 types of barnacles, and they 
can be found on almost any solid surface that gets 
covered with seawater. They can be brown, pink, orange, 
green, yellow, or covered with stripes. The color of a 
barnacle usually matches the color of the habitat in 
which it lives, giving it good camouflage.

Newborn barnacle larvae leave their 
parents’ shells and are free-
floating. They feed on plankton 
until they find an object to 
attach themselves to for life, 
such as a dock, boat, rock, 
whale, or even on the shell of 
a sea turtle or crab. 

If the barnacle attaches to an 
animal, the animal is not hurt 
in any way. Barnacles can cause 
big problems for boats, however. So 
many barnacles can grow on the bottom 
of the boat that it increases the drag (the net force 
opposing forward movement), greatly increasing how 

much fuel boats use. In 
fact, the US Navy estimates 
that barnacles can result 
in as much as 40% more fuel 
consumption for large ships. Barnacles can 
also plug drains and ruin equipment on boats. 
Many boat owners regularly scrape barnacles 
off their boats. There is also a special kind 
of paint that kills barnacle larvae, but it can 
make the water toxic for other sea creatures. 
Scientists are still looking for good solutions 
to the problem of barnacles on boats.

Barnacles are filter feeders. They use their 
feathery appendages to draw water into their shells. 
Then they strain food particles out of the water.

A baby barnacle secretes a powerful glue-like liquid 
that hardens like cement when it attaches itself to 
something hard. Most kinds of barnacles then grow an 
outer shell. Five plates encircle many barnacles, and a 

“door” is formed with four more plates that 
the barnacle can open or close. To 

conserve moisture, a barnacle 
closes its plates when the tide 

goes out.

Barnacles vary in size. 
The more a barnacle 
eats, the more it grows. 
Like lobsters, barnacles 
shed their shells when 

they need larger ones.

Some barnacles attach 
themselves to manatees. When 

a manatee heads to fresh water, the 
barnacles cannot survive and they die. Once 

they fall off, they leave scars on the manatee’s back.



Neither my grandfather nor my 
grandmother on my mother’s side cared 
in the least about insects. I did not know 

my grandfather, but I know that he had a hard 
time making a living, and I am sure the only 
attention he paid to an insect, if he met it, was to 
crush it under his foot. Grandmother, who could 
not even read, certainly cared nothing about 
science or insects. If, sometimes, when rinsing 
her salad at the tap, she found a caterpillar on 
the lettuce leaves, with a start of fright she would 
fling the loathsome thing away.

My other grandparents, my father’s father and 
mother, I knew well. Indeed, I went to live with 
them when I was five or six years old, because 
my father and mother were too poor to take 
care of me. These grandparents lived on a 
poverty-stricken farm away out in the country. 
They did not know how to read; they had never 
opened a book in their lives. Grandfather knew 
a great deal about cows and sheep but nothing 
about anything else. How dumbfounded he 
would have been to learn that, in the distant 
future, one of his family would spend his time 
studying insignificant insects! 

“The idea of wasting one’s time with that 
nonsense!” he would have thundered.

Grandmother, dear soul, was too busy with 
washing the clothes, minding the children, 
seeing to the meals of the household, spinning, 
attending to the chickens, curds and whey, 
butter, and pickles to think of anything else. 
Sometimes, in the evenings, she used to tell us 
stories, as we sat around the fire, about the wolf 
who lived on the moors. I should have very much 
liked to see this wolf, the hero of so many tales 
that made our flesh creep, but I never did. I owe 
a great deal to you, dear grandmother; it was in 
your lap that I found consolation for my first 
sorrows. You have handed down to me, perhaps, 

a little of your physical vigor, a little of your love 
for work; but certainly you did not give me my 
love for insects.

Nor did either of my own parents. My mother 
was quite illiterate [unable to read]; my father 
had been to school as a child; he knew how 
to read and write a little, but he was too busy 
making a living to have room for any other cares. 

And yet I began to observe, to inquire into things, 
when I was still almost a baby. 

At nightfall, amidst the neighboring bushes, a 
sort of jingle attracted my attention, sounding 
very faintly and softly through the evening 
silence. Who is making that noise? Is it a little 
bird chirping in his nest? We must look into the 
matter and that quickly. True, there is a wolf, 
who comes out of the woods at this time, so they 
tell me. Let’s go all the same, but not too far: just 
there, behind that clump of gloom.

I stand on the lookout for long, but all in vain. 
At the faintest sound of movement in the 
brushwood, the jingle ceases. I try again next 
day and the day after. This time, my stubborn 
watch succeeds. Whoosh! A grab of my hand 
and I hold the singer. It is not a bird; it is a kind 
of grasshopper. I now know, from personal 
observation, that the grasshopper sings.

From early childhood I have felt drawn 
towards the things of nature. I have the gift of 
observation. Why and how? I do not know.

We have all of us, men and animals, some special 
gift. One child takes to music; another is always 
modeling things out of clay; another is quick at 
figures. It is the same way with insects. One kind 
of bee can cut leaves; another builds clay houses; 
spiders know how to make webs. 

The Boy Who Loved Insects
By Jean-Henri Fabre
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Objective:

Help the children gain knowledge about butterflies and scientific names.

Preparation:

o	Print or copy the pages “Butterflies” and “Butterfly Names.” Then cut out all the 
boxes.

o	For each child, print or copy the “Exploring the World Butterfly Census” 
worksheet.

o	Plan to have an ant farm ready for Lesson 11.

Supplies:

• device to access the internet

Lesson 9: Butterflies, Part 1

o	Activity: Design Butterflies

Give the children 10 minutes to draw and color 
butterflies of their own design. Ask the children to 
make the butterflies very detailed and to try to make 
the patterns and colors on the right set of wings 
match the patterns and colors on the left set of wings.

o	Activity: Learn About the World 
Butterfly Census

Read to the children:

How many different butterflies were you able to 
design in 10 minutes? In 2007, Adrian Hoskins 
collected and combined data from different sources 
and produced a World Butterfly Census, which lists 
17,698 known species of butterflies in the world. But 
more species of butterflies are being discovered every 
year.

It is amazing to think about God designing all of those 
different butterflies. Imagine drawing 10 different 
designs for butterflies every day. It would take you 
almost five years just to draw every known species 
in the world today. God truly designed a very diverse 
and interesting world for us to live in.

Explore with the children the World Butterfly Census 
at www.learnaboutbutterflies.com/World%20
Census.htm

o	Activity: Explore the World Butterfly 
Census

Have the children complete the worksheet titled 
“Exploring the World Butterfly Census.”

Read to the children:

Scientists throughout the world use one system for 
naming insects (and all other living organisms). Thus, 
scientific names are the same in every place and in 
every language.

In this system, two words are used. The first word 
indicates the “genus” (a subfamily) to which the 
species is assigned. The first word is always a 
capitalized Latin name. The second name is the 
specific name and is not capitalized. 

Because Latin names can be long and hard to 
pronounce, common names are given to insects as 
well, so people can talk about insects in nonscientific 
language.

Lesson 9
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• Draw three butterflies on the continent which 
has the most species of butterflies.

• Draw one butterfly on the continent with the 
least species of butterflies.

1. What is the name of the largest family of butterflies?

_____________________________________________________________________________________

2. Why do you think there are no butterflies listed in the arctic region?

_____________________________________________________________________________________

3. Using the World Butterfly Census and the chart below, answer the following questions.

    Are there more species of ants or butterflies?___________________________

    Are there more species of beetles or butterflies?________________________

    Are there more species of mosquitoes or butterflies?_____________________

Number of Species

ants: 12,000

beetles: 350,000

mosquitoes: 3,500

Exploring the

World Butterfly Census
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EXTENSION

Instructions: 

1. Read the article “Eastern Black Swallowtail.” 

2. In your science journal, record the key information you will need to 
identify Eastern black swallowtails. Include information such as host 
plants, physical markings, and size. Then trace the butterfly at the bottom 
of this extension and label its different parts. 

Eastern Black Swallowtail
Eastern black swallowtails (also known as black 
swallowtails) are one of the most common swallowtails 
in North America. You may find them across Southern 
Canada, throughout most of the Eastern and Midwestern 
United States, as far west as the Rocky Mountains, and 
south into Northern Mexico. Eastern black swallowtail 
caterpillars feed on a small variety of native and 
introduced plant species, but in home gardens, they may 
be found on the leaves of dill, parsley, fennel, carrot, and 
celery. 

Black swallowtails start 
life as 1 mm (4/100 in.) 
pale yellow spherical 
eggs laid singly on one of 
their host plants. You can 
usually find them attached 
to the underside of young 
foliage. The egg darkens 
in color as the caterpillar 
inside develops until it 

ecloses (hatches) after about 4–9 days.

The tiny first-instar caterpillar is only about 2 mm (8/100 
in.) long at this point. It’s black with a white band around 
its middle. It will eat what remains of its egg and then go 
on to begin eating the leaf on which it has found itself. 
Eventually it will grow too big for its skin, become very 
still, and then walk right out of its old skin, leaving it 
behind in a clump. This is molting. After resting from all the 
effort required to walk out of its skin, the second-instar 
caterpillar will turn around, eat its old skin, and carry on 
eating and growing until it is time to molt all over again. 
It will repeat this three more times as it grows larger and 
larger over the course of about 10–20 days. 

When the caterpillar, now about the size of an adult pinky 
finger, is ready to pupate (make a chrysalis), it will begin 
to wander and look for a safe place. Many will leave their 

host plants for the first 
time. Once it has settled on 
the location, it will begin to 
create a thick pad of silk. 
Then it will attach its back 
end to this pad by firmly 
pushing its cremaster, a 
hook or hooks at the hind 
end that help it attach, 
against the silk. It works 
much like Velcro®. It will 
then create a girdle of silk around itself with the two ends 
attached like the silk pad. Finally, it will release all of its 
feet, lean back, and begin 
the work of preparing to 
shed its skin for the last 
time.

The caterpillar is now a 
pupa. It will either remain in 
its chrysalis for 9–18 days, 
or, if it is late summer, it will 
remain for several months 
and overwinter. When it 
ecloses, its wings are damp 
and soft. It will hang upside down for several hours as it 
pumps fluid into its wings and allows them to harden. The 
adult butterfly has a 
wingspan of about 
89–102 mm (3.5–4 
in.). Once it is 
ready, it will fly 
off in search 
of a meal 
and a 
mate.

ready, it will fly 

Eastern black swallowtail 
(actual size)

Lessons 9–10 | Grades 7–8
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Ants are almost everywhere in our world; they live on every continent except Antarctica. More 
than 12,000 different species of ants have been classified, but scientists believe there are at 
least 10,000 species of ants yet to be discovered. Ants especially like tropical forests, where 
they sometimes make up half of the insects in the area.

AntsAnts



3

2

Ants are usually black or red or both, but some species are metallic or green. They can lift 20 
times their own body weight. If you could lift a horse above your head and carry it, you would 
be about as strong as an ant. Ants are also one of the smartest types of insects. They typically 
eat nectar, small insects, or seeds. However, some species, such as army ants, prey on birds, 
reptiles, or even small mammals.

Ants are social insects; they live in groups and work together. Ants build their colonies inside trees, 
underground, or in mounds. Some colonies have only a few dozen ants; others have millions. 
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Objective:

Help the children learn how insects use defense mechanisms to protect themselves.

Lesson 12: Insect Defenses

o Read to the children:

As humans, we have many body processes, 
characteristics, and tools we can use to protect us 
from harm. For example, our eyelashes help prevent 
things from getting into our eyes, our skin protects us 
against bacteria so we don’t get sick too easily, and 
we can wear shoes to protect our feet. Insects also 
have characteristics they use to protect themselves; 
they are called defense mechanisms. Different kinds of 
insects use different defense mechanisms to protect 
themselves against predators and attackers.

o Science Journal

Have the children pull out their science 
journals. At the top of a page, have them 
write “Insect Defense Mechanisms.” Then 

have them list (and/or illustrate) the different 
defense mechanisms that are specified in each of the 
following paragraphs as you read and discuss them. 

Read to the children:

Take a look at this katydid. [top right]

What characteristics do you think this insect can 
use to protect itself? This katydid uses a defense 
mechanism called camouflage, which allows the 
insect to blend in with its surroundings so that its 
presence is hidden or disguised.

Look at this next picture. [below] How many insects 
can you find?

Lesson 12

Supplies:

None.
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Look at this caterpillar. 

What characteristics do you notice about it? The 
spiky hair on this caterpillar is actually a defense 
mechanism because predators don’t want to eat 
something so hairy!

Some insects have armor and spines to protect them, 
too. Usually we think of armor as being tough and 
hard, and most insects that use armor and spines as 
their defense mechanisms do have hard exoskeletons. 
Many beetles have exoskeletons that are so tough it 
would take a drill to get through them.

Another defense mechanism of the caterpillar we just 
looked at may be its coloring. Red and orange—or 
other bright coloring and patterns—are warning 
colors. These warning colors caution predators of 
potential danger. Another insect that uses warning 
colors as a defense mechanism is this velvet ant.

This velvet ant’s coloring does make it look pretty 
scary, doesn’t it? Even though it looks harmful and 
poisonous, the males are completely harmless. The 
females do have stingers, but they are not poisonous 
and are usually not aggressive unless they feel they 
are in danger. Warning colors are a great defense 
mechanism because these insects are more likely to 
be left alone by would-be predators.

Some insects have eye spots, which are circular 
eyelike markings on their bodies. Eye spots make 
them look like a bigger and more dangerous animal, 
such as a snake or an owl, and may scare away some 
predators. Look at this butterfly with eye spots.

Now that we have learned about several different 
defense mechanisms that insects use, which ones are 
your favorites? If you were an insect and could have 
two of these defense mechanisms, which ones would 
you choose and why? Write down your answers in 
your journals.

Lesson 12
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Instructions:

1. Read both of the articles below. Using the internet or reference books, 
research an arthropod that may have a medicinal use other than what is 
mentioned in the first article.

2. In your science journal, write 3–5 sentences reporting on the 
arthropod you found and how it can be used for medicinal purposes.

Lesson 12 | Grades 7–8

Modern Medicinal Uses 
for Arthropods

Arthropods have been used to treat medical conditions for 
thousands of years, dating back to ancient times. Many of 
these uses have proven to be no more than folklore, such 
as the idea that eating a stick bug can help a person lose 
weight or that eating a hairy tarantula can help someone 
regrow hair on his or her head. However, certain arthropods 
like spiders, maggots, and even wasps are still used today, 
and scientific research continues to support the theory that 
some of these medicinal uses may actually be legitimate.

Spider silk, which spiders use to make their webs, can be 
used in the formation of skin grafts and ligament implants.

Fly larvae, also known as maggots, can be set upon an 
infected area of skin. They will eat only the necrotic tissue 
(cells that have died and can cause infection), which helps 
a wound heal faster.

The venom from a wasp found in Brazil weakens the 
membrane of cancer cells and eventually causes holes, 
through which vital parts of the cell begin to leak. Without 
these vital parts, the cancer cell cannot live or reproduce. 

As scientists continue to research the use of arthropods 
in the field of human health, surprising benefits will come 
to light. Keep an eye on reputable sources for biological 
current events to remain updated on these medical 
advances!

Sexton Beetles:  
Nature’s Cleaning Crew

Not only can arthropods be ingested, given as medicine, 
or placed directly on the skin to treat medical conditions, 
but some insects like the sexton beetle work to make our 
environment safer for us. Without scavengers (animals 
that feed on dead plant or animal tissue), carrion, the 
decaying flesh of dead animals, would be found infecting the 
environment in woods and on roadsides. These substances 
are not safe for humans to touch or ingest, so the sexton 
(or burying) beetle, which buries and eats carrion, plays an 
important role. 

Sigmund A. Lavine wrote about their interesting habits in his 
book Wonders of the Beetle World, describing the beetle’s 
process of finding, carrying, and burying a dead animal. 
First, the female sexton beetle picks up the scent from the 
dead animal flesh and hurries to claim it. She rolls over on 
her back and uses her feet to push the animal several inches 
away from its original location. Next, she uses her front feet 
to dig a furrow until she finds a spot soft enough in which 
to bury the carcass. Either alone or with the help of a male 
sexton beetle, she pushes the carcass to the hole she started 
and continues to dig dirt from underneath the body. Once 
the body has been buried below the surface, the female 
beetle digs a tunnel in which she will lay about fifteen eggs. 
The adult beetles feed on the carcass and regurgitate food 
to nourish the new larvae once they hatch. Over time, the 
carcass is consumed and can no longer be toxic to living 
beings.
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Lesson 13 | Grades 7–8 Instructions: 

1. Read the article “Spider World Records.” 

2. Explain to a parent or another person what you learned.

Spider World Records
Adapted from “Record Breaking Achievements by Spiders and the Scientists 
Who Study Them,” October 31, 2017, www.ncbi.nlm.nih.gov

First Arachnologist in History—Carl Alexander Clerck (1709–1765) 
Although reports about spiders can be found in very old writings such 
as those of Aristotle and Pliny, according to Bonnet (1955) the father of 
modern arachnology was Carl Alexander Clerck, author of the first book on 
spiders using the binomial system of nomenclature, Svenska Spindlar. His 
book was published shortly after the seminal Systema Naturae of Carl von 
Linné (Carl Linnaeus), which marks the beginning of the binomial system 
of nomenclature. 

Most Prolific Arachnologist—Eugène Louis Simon (1848–1924)  
In terms of publications, the most prolific arachnologist was the French 
naturalist Eugène Louis Simon. Over his lifetime he authored more than 
270 spider-related scientific works, and he described (or revised the 
status of) 5,633 species—although some of them were later synonymized 
or considered nomen dubia, meaning the names were eventually rejected.

Largest Living Spiders—Theraphosa blondi and Heteropoda 
maxima The Goliath birdeater, Theraphosa blondi, is possibly the 
largest known spider by mass. According to Guiness World Records 
(2017), a single reared individual reached a leg span of 28 cm (11 in.) 
and a weight of 170 g (6 oz). The giant huntsman spider, Heteropoda 
maxima, discovered in caves in Laos, is possibly the largest known 
spider by leg span—up to 30 cm (12 in.). With a total body length up 
to 4 cm (1.5 in.) and a leg span of more than 10 cm (4 in.), females of 
Nephila komaci (Araneidae) are the largest known orb-web spiders.

Best Ballooners—Most Spiders Many spiders, especially small 
species or immature stages, disperse by releasing one or more silk 
threads to catch the wind (the so-called ballooning behavior). Airborne 
dispersal is particularly widespread amongst higher spiders in the 
entelegyne subgroup. Distances traveled by spider ballooners can reach 
greater than 1,000 km (621 mi), as testified by sailors who reported 
spiders caught in their ships in the middle of oceans. Possibly, the 
longest distance covered with ballooning is 3,200 km (1,988 mi) for an 
unidentified linyphiid spider. Goliath Birdeater

Eugène Louis Simon

Orb-Web Spiders
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Objective:

Help the children understand the distinguishing features of crustaceans and explore these fascinating 
creatures. 

Preparation:

o For each child, print or copy the “Parts of a Crayfish” worksheet.

o Print or copy and assemble the mini book Crustaceans.

Activity Supplies:

• crayfish dissection kit (optional)

Lesson 14: Crustaceans

o Optional Read-Aloud

At any point in the lesson, you may read 
Fiddler Crab by Mary Adrian, available in the 
optional book pack for this unit.

o Science Wall

Place the vocabulary words CRUSTACEANS 
and MOLTING on your science wall. Read 
and discuss the definitions.

o Lesson Mini Book

Read the mini book Crustaceans included in 
this lesson.

o Science Journal

Give each child a copy of the “Parts of a 
Crayfish” worksheet. Read the information 
about each body part below as the children 

fill out their sheets. Have the children place the 
sheets in their science journals.

Antennae: These are sensory organs that function to 
help the crayfish smell and taste. Crayfish have two 
sets of antennae.

Compound Eyes: Crayfish eyes are different from 
human eyes. Crayfish have compound eyes that not 
only stick out on the end of stalks, but also allow the 
crayfish to detect fast movement.

Walking Legs: Crayfish have four pairs of walking 
legs for a total of eight legs. They are used primarily 
for walking and gathering food.

Claws: Crayfish use their claws to catch food, for 
defense, and for moving small items such as pebbles. 
Two major differences between various species of 
crayfish are the size and shape of their claws. Some 
are long and skinny, some are very short and wide, 
some are weak, and some are almost nonexistent.

Head and Thorax: The head and the thorax together 
are called the cephalothorax. The cephalothorax is 
covered by a thick armor called a carapace.

Abdomen: The abdomen is made of seven jointed 
sections. The last section is like a fin and is called the 
telson. Underneath the abdomen are five pairs of 
appendages called swimmerets. They are mainly used 
as swimming legs, but they can also catch food. 

o Activity: Crayfish Dissection

If desired, complete a crayfish dissection. A kit with 
instructions can be purchased from Amazon.com or 
other sources.

Crustaceans Molting

Lesson 14



 © Jenny Phillips62

P
a

rt
s 

of
 a

 C
ra

y
fi

sh



1

Within the arthropod phylum of the animal kingdom is a group of animals that may look 
like large insects. Just like insects, this type of animal has an exoskeleton (a hard, shell-like 
covering that protects the soft body parts from being crushed or injured) and jointed legs 
(used for walking and picking up food). However, unlike insects, instead of only one pair of 
antennae (used for feeling, tasting, and smelling), they have two pairs! These animals are 
called crustaceans. 

CrustaceansCrustaceans
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