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Interested in 
Primary Sources? 
Look for this icon. 
 

Use a smartphone or tablet 
app to scan the QR code and 
explore more! Photos are 
also primary sources because 
a photograph takes a picture 
at the moment something 
happens. You can find a list 
of URLs on the Resources 
page. If the QR code doesn’t 
work, try searching the 
internet with the Keyword 
Prompts to find other helpful 
sources.  biology
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Introduction

THE STUDY OF  

LIFE 

Where do you live? In the country, in a city, by the beach, near a desert? 
Wherever you are, you can find a whole lot of life right outside your door!

Life is everywhere. Life flourishes in deserts, forests, and oceans—even 
in the Arctic. You can find a place to explore living things almost anywhere 
you go. But even if you don’t have plans to travel anytime soon, you can be a 
biologist in your own neighborhood.

Your community is an ideal place for scientific 
investigation. Parks, playgrounds, and nature 
preserves are outdoor science labs. Discover life 
over your head, under your toes, and at your 
fingertips. Ask questions, make predictions, and 
record your observations. Think like a scientist! 

ESSENTIAL QUESTION

What characteristics do 
most living things share?
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LIFE ON EARTH

Biology is the study of life and living things. 
Earth boasts a mind-boggling diversity of 
organisms and ecosystems. Plus, all life 
on Earth is connected. Life forms range 
from invisible microorganisms squirming 
under your thumbnail to gigantic blue whales 
swimming in oceans.  

Earth’s species are so varied and plentiful, 
it’s tricky to identify how many there are. 
According to the National Science Foundation, 
scientists have named and recorded 1.9 million 
species out of about 8.7 million species in 
existence. Scientists are always finding new 
species—some believe Earth’s total number 
may be closer to 10 million. 

For example, in 
2018, a research team 
discovered an amazing, 
newly identified 
species in deep waters 
off the coast of Belize. 
While some people 
think the creature 
resembles an anime 
character, it’s actually a big-eyed dogfish shark! 
About 20 to 28 inches in length, this slender 
shark is an aggressive predator. Scientists 

named the shark Squalus clarkae, or “Genie’s dogfish” to honor Eugenie Clark 
(1922–2015), an American ichthyologist and marine biology pioneer. 
Earth added a new named species to its booming total number.

WORDS TO KNOW

biologist: a scientist who studies 
biology.

biology: the study of life and of 
living organisms.

diversity: a range of different 
things.

organism: any living thing. 

ecosystem: a community of 
living and nonliving things and 
their environments. 

microorganism: a living thing 
so small that it can be seen only 
with a microscope. 

species: a group of plants or 
animals that are closely related 
and produce offspring.

predator: an animal that hunts 
another animal for food.

ichthyologist: a scientist who 
studies fish.

marine biology: the study of 
life in the water. 

microbiology: the study of 
microorganisms.

botany: the study of plants.

zoology: the study of animals. 

adapt: to change to survive in 
new or different conditions.

camouflage: the use of colors 
or patterns to blend in with a 
background.

adaptation: a change a plant 
or animal has made to help it 
survive.

Take a look at 
Squalus clarkae 
in this video!

  Florida Today 
Squalus clarkae
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BOUNTIFUL BIOLOGY 

Will you discover a new species? Maybe! As a backyard biologist, you’ll 
explore three different branches of biology. 

• Microbiology is the study of microorganisms. Micro means “small.” 
Microorganisms are so tiny, they can’t be seen with the human eye alone. 
To view them, people need microscopes. 

• Botany is the study of plants. Plants 
are essential to the natural world. They 
help make life on Earth possible. 

• Zoology is the study of animals. 
Like plants, animals adapt to the 
world around them. 

For example, the 
mossy leaf-tailed gecko 
camouflages against 
surrounding trees and 
rocks. It disappears as 
though it was wearing an 
invisibility cloak. Other 
animals develop behaviors 
and physical traits 
necessary for survival. 
What adaptations 
will you observe in your 
backyard adventures? 

The prefix BIO  
means “LIFE.”  
The suffix OLOGY  
means “THE STUDY OF.”

Can you spot the mossy leaf-
tailed gecko in this photo?

Credit: Frank Vassen (CC BY 2.0)
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LIVING . . . OR NOT?

Microorganisms, plants, and animals are all 
living things. Take a look at your surroundings. 
What’s alive? A friend sitting next to you? A pet 
snoozing in your lap? Perhaps a bright green wild 
parakeet chirps outside. Do you see a jackrabbit 
sniffing around a prickly pear cactus? 

Peek around again. What are some nonliving 
things? What about this book or your tablet? Are 
you sitting at a desk or table? Using a laptop? 
Outside, you might see soil and rocks.

Living things on Earth can be wildly different from one another. Imagine a 
parakeet and the prickly pear cactus. They don’t seem much alike, do they? A 
parakeet is an animal. A cactus is a plant. But 
both are alive. 

Sometimes, it’s tricky to tell the difference 
between living and nonliving things. How 
can you tell when something is alive? All 
living things share the following common 
characteristics.

• Living things are made up of one or 
more cells.

• Living things need energy to survive.

• Living things grow, develop, and die.

• Living things reproduce, or have babies.

• Living things respond to what’s around 
them in their environments.

• Livings things adapt to survive in their 
environments.

WORDS TO KNOW

cell: the most basic part of a 
living thing. Billions of cells make 
up a plant or animal, while other 
organisms are single-celled. 

reproduce: to make something 
new just like itself. To have babies.

environment: everything in 
nature, living and nonliving, 
including animals, plants, rocks, 
soil, and water. 

life cycle: the growth and 
changes a living thing goes 
through, from birth to death. 

regurgitate: to throw up partially 
digested food to feed a baby. 

The Largest 
Animal On Earth
What animal has a 
gargantuan heart the weight 
of a small car? And a monster 
tongue the weight of an 
elephant? The blue whale, the 
largest animal that has ever 
lived on Earth! Babies, called 
calves, measure about 23 
feet at birth. Massive males 
grow to a whopping length 
of 82 feet. Females are even 
more gigantic. They rule the 
waves at 110 feet long.
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Plus, every living thing has a life cycle. Living 
organisms are born. As they develop, they grow 

and change. They reproduce. In time, they die. 

Consider a parakeet’s life cycle. It grows 
in an egg laid by its mother. After pecking 
out of its shell, the tiny chick is very weak. 

The chick can hardly move its featherless 
body, and its mother needs to sit on it to keep it 

warm. She chews and swallows crunchy seeds, then 
regurgitates them 
right into her baby’s 

beak. As days go by, the little chick grows 
stronger. It grows fluffy feathers. Within 
four weeks, the chick is as big as its mother. 
As an adult, the bird has babies of its 
own. Eventually, like all living things, the 
parakeet dies.

THANKS, SUN!

Without the sun, life on Earth couldn’t 
exist. The sun is the source of most of the 
energy on Earth. It provides the planet’s 
warmth and makes life possible. Plants 
need sunlight to grow. Without the sun, 
there would be no plants. 

Without plants, the connected circle 
of life would wither and die. All land 
animals depend on plants for survival. 
You depend on plants, too. Plants provide 
food and oxygen. They are a crucial part 
of every ecosystem.

Food web

A prickly pear cactus

Of course, the 
PARAKEET’S LIFE 
wouldn’t be POSSIBLE 
without one important 
factor: the SUN.  

The STudy of Life  
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An ecosystem passes the sun’s energy along to 
every member of its team. Microorganisms, plants, 
and animals mingle. Through food chains, they 
maintain a complex circle of life. All food chains, 
or flows of energy in ecosystems, begin with 
plants. A food web is several interconnected food 
chains.

Plants are producers. This means they make 
their own food. Since food chains start with 
producers, plants are critical. They form the food 
chain’s foundation. Plants capture the sun’s energy 
and pass it along to the animals that eat them. 

Unlike plants, animals can’t produce their own 
food. Animals are consumers, the next link in 
the chain. They are grouped depending on what 
they eat. The fight for survival means eat or be 
eaten! Some animals, such as the North American 
elk and the snowshoe hare, gobble plants. These 
herbivores eat crunchy nuts and seeds, nibble 
fruits and flowers, and chomp on leaves and stems. 

These elk are herbivores.
Credit: James St. John (CC BY 2.0)

WORDS TO KNOW

food chain: a community of 
animals and plants where each 
is eaten by another higher up in 
the chain. Food chains combine 
into food webs. 

producer: an organism that 
makes its own food.

consumer: an organism that 
eats other organisms.

herbivore: an animal that eats 
only plants.

carnivore: an animal that eats 
only other animals.

prey: an animal hunted and 
eaten by other animals.

omnivore: an animal that eats 
both plants and animals.

decomposer: organisms such 
as ants, fungi, and worms that 
break down waste, dead plants, 
and animals.

fungi: plant-like organisms 
without leaves or flowers that 
grow on plants and things that 
are rotting, such as old logs. 
Examples are mold, mildew, 
and mushrooms. Singular is 
fungus.

nutrients: substances in food, 
soil, and air that living things 
need to live and grow.

fertile: describes soil that is 
good for growing crops.
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Carnivores, such as the great white shark and the great horned owl, are 
predators that eat other animals. Torpedo-shaped with cavernous jaws, great 
whites ambush prey. They gorge on sea lions, small whales, and other sharks. 
Great horned owls are sneaky night hunters snacking on shrews, meadow 
voles, and raccoons. They devour other birds, including ducks and geese. 

But omnivores aren’t fussy! These animals, such as cockroaches and wild 
pond turtles, eat both plants and animals. Are you an omnivore?

We’ll take a look at many different food webs in this book.

Decomposers Are Rotten!
The circle of life includes death. Decomposers are a vital link in the 
food chain. Decomposers include ants, worms, and fungi. They do 
an ecosystem’s dirty work, breaking down dead plants and animals so 
they rot. Decomposers decay chunks of dead wood. They even feast on 
animal wastes. They’re nature’s recyclers because they pass nutrients 
back into the soil to keep it fertile. The circle of life rolls on and on.
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BE A NATURE DETECTIVE

Detectives use special tools of the trade to track 
down clues and solve mysteries. Assemble your 
own toolkit to scout for nature clues. Stash your 
supplies in a backpack and hang it in the same 
place all the time, so it’s always ready and waiting. 

Here are some things to keep in your kit:

• Binoculars to study things that are far away 

• A magnifying glass for zooming in close

•  A small garden shovel and some old spoons for 
collecting soil samples 

•  Recycled plastic containers with lids to store 
samples

• Science journal and pencils 

Climate Change Corner
Melting glaciers. Raging wildfires. Torrential downpours. Severe droughts. 
Climate change is not only evident in Earth’s rising temperatures. It’s 
everywhere—even in your own backyard. Climate change impacts people, 
their homes, and their ways of earning a living. It threatens the environment, 
endangers wildlife, and shrivels freshwater supplies. Nearly all scientists agree 
climate change is caused by human activities, such as chopping down forests and 
burning fossil fuels. Around the world, leaders are joining together to explore 
ways we can halt global warming. They discuss ways to stem the tides of warmer, 
rising waters and halt catastrophic consequences—consequences we can prevent 
through action. Throughout this book, we’ll explore ways of being good stewards 
of planet Earth and taking steps to protect our home.

WORDS TO KNOW

glacier: an enormous mass of 
frozen snow and ice that moves 
across the earth’s surface.

drought: a long period of 
unusually low rainfall that can 
harm plants and animals. 

climate change: the long-term 
change in temperature and 
weather patterns across a large 
area, in particular a change 
apparent from the mid-to-late 
twentieth century onward that 
has been strongly attributed 
to the use of fossil fuels as an 
energy source.

wildlife: animals, birds, and 
other things that live wild in 
nature. 

fossil fuel: a fuel made from 
the remains of plants and 
animals that lived millions of 
years ago. Coal, oil, and natural 
gas are fossil fuels.
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This book is full of projects and activities that tap into your curiosity 
about the living world. Most projects involve ecosystems outside your 
door—whether right in your own 
backyard, in a neighborhood park 
or playground, or in a nature 
preserve. 

Discover why cells are 
called life’s building blocks and 
explore the invisible world of 
microorganisms. Learn about 
life cycles of a diverse world of 
plants and animals. And you’ll 
explore climate change, learn 
about environmental threats to the 
planet, and find ways you can help.

Of course, you already know 
safety’s first. Ask an adult for help 
when handling materials such as 
raw eggs and rubbing alcohol. 
Don’t use the oven or sharp objects 
by yourself. Pay attention to safety 
warnings at the beginning of 
some projects. Before you explore 
outside, team up with an adult to 
identify and list all the safety rules 
you will follow. 

Leaves of three?  
Let ’em be! 
This old rhyme warns against 
poison ivy and poison oak. When 
touched, these poisonous plants 
trigger allergic reactions. They cause 
splotchy rashes, terrible itching, and 
blisters. Head to the library to learn 
about poisonous plants that grow in 
your area. Find out what they look 
like so you can identify and avoid 
touching these plants.

LIVING THINGS also need nonliving things to stay alive. 
NONLIVING things include air, rocks, soil, and water. 
Every part of an ECOSYSTEM is part of a team. Each player 
interacts with all the other players in the environment. Team 
Nature keeps the whole system BALANCED and THRIVING. 
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Exploring outdoors is a fantastic opportunity for discovery. And it’s a 
chance to pitch in and protect the planet. Respect nature as you explore it by 
treating it gently. Try to avoid actions that could cause any harm. Practice 
the method of carry in, carry out. This means that whatever you take with 
you when you go exploring, you need to take away with you when you leave. 

Ready to get started? Let’s go!

Good Science Practices
Every good scientist keeps a science journal! 

Scientists use the scientific method to keep their experiments organized. 
Choose a notebook to use as your science journal. As you read through 
this book and do the activities, keep track of your observations and record 
each step in a scientific method worksheet, like the one shown here.

Each chapter of this 
book begins with an 
essential question 
to help guide your 
exploration of the biology around you. 
Keep the question in your mind as you 
read the chapter. At the end of each 
chapter, use your science journal to record your 
thoughts and answers.

Question: What are we trying to find out? What problem are we trying to solve?

Research: What is already known about the problem?

Hypothesis/Prediction: What do we think the answer will be?

Equipment: What supplies are we using?

Method: What procedure are we following?

Results: What happened? Why?

ESSENTIAL QUESTION

What characteristics do 
most living things share?
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PLANT A MYSTERY  

GREENHOUSE GARDEN
What might be lurking in the soil? Find out by taking samples 
of soil from three different sites and seeing what grows!

 ›  Select three sites for collecting samples. You might choose 
your backyard, a playground, a field, a nature preserve, or a beach. 
At each site, wear garden gloves as you collect soil with a trowel and 
pour it into a sealable bag. Label the bag so you know where this 
sample came from.   

 › Line the inside of a shoebox lid with plastic wrap to make a waterproof bottom for 
your greenhouse. With a marker, divide the lid into three equal horizontal sections. 

 ›  Make three garden stakes with toothpicks and sticky notes. On each sticky note, 
write the name of one field site. Carefully poke a toothpick through the sticky note to make a 
little flag. Set stakes aside for now.

 › Pour the first sample into its section of the lid. Use a magnifying glass to examine the 
sample. What color is it? Is it moist, dry, sandy? Do you see any seeds? Any roots or shoots? 
Press the identifying toothpick stake into the soil. Repeat with the second and third samples. 
Start a scientific method worksheet in your science journal. Record your observations and 
predict what plants will sprout.

 ›  Lightly water, but don’t flood, the 
samples. With another sheet of plastic wrap, 
create a puffy roof for the greenhouse. Tape 
it securely in place. Place the greenhouse in a 
sunny location.

 ›  How long does it take plants to 
sprout? Are plants different or the same 
among the samples? Can you identify any? 
Record your observations in your science 
journal.

Consider This

What do the different plants tell 
you about the soil and where 
it came from? Can you identify 
any plants that like to grow near 
water or in the shade?

BIO BOX
 ° garden gloves
 ° trowel
 ° sealable bags
 ° generous soil 
samples from 
three different 
sites

 ° shoebox lid
 ° plastic wrap
 ° toothpicks
 ° sticky notes


