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What Is Science?

The Scientific Method

Words to Know

universe [ju:niva:s/

Reminder

Wirite your answers on a
separate sheet of paper.

scientist a person who studies nature and the universe
universe everything that exists, including stars and planets
experiments tests used to find out why something happens
scientific method a step-by-step model for solving problems
observation paying close attention to something
hypothesis a smart guess

conclusion a statement about the result of an experiment

A scientist is someone who studies nature and the universe.
The universe is everything that exists. You may already be a
scientist. You learn how something new tastes if you eat it. You
learn how something new feels if you touch it. Everyone who
tests new things can be called a scientist.

Scientists set up experiments to test their ideas.
Experiments are tests used to find out why something happens.
Experiments give scientists new information.

Choose words from the box to complete each sentence. Write the
new sentences.

test scientist universe science
1. Science is the study of nature and the through
experiments.
A scientist might use experiments to an idea.

Everyone who tests new things can be called a
When you are looking at planets and stars, you are
studying .

LA s

The scientific method is a step-by-step way to solve

a problem. Scientists use these steps to do experiments. You
can use the scientific method, too. Suppose your dog Prince has
stopped eating his dog food. You are worried about him. What
could the problem be?

2 M Unit 1 What s Science?



You decide to try an experiment to find out. You will use the
steps of the scientific method to find an answer.

THE SCIENTIFIC METHOD: A PROBLEM WITH PRINCE

Step 1 State the Problem
Why has Prince stopped eating his dog food?

Step 2 Gather Information
You take a good look at the dog. He is lively and
happy. His eyes are clear. His coat is shiny. Your
observation tells you that he is not sick. You decide
to watch him at mealtimes. Careful watching gives
you a clue.

Step 3 Make a Hypothesis (guess)
Observation tells you that Prince eats a lot of peaple
food. Everybody in your family gives him food. Now Sm— ey
you can make a hypothesis. A hypothesis is a smart

: hypothesis /hai'poBisis/
guess about the cause of the problem. You decide that ypo Aaipokls

Prince would eat his own food if he didn’t eat so much
people food.

Step 4 Test the Hypothesis
You try to find out if your hypothesis is true. You talk
to your family. They all agree to stop feeding Prince.
You watch what happens over the next few days. On
the first day, Prince leaves his food bowl alone and
waits other food. On the second day, Prince eats half
the food in his bowl. On the third day, he eats all the
food in his bowl.

Step 5 Draw a Conclusion (result)
Your experiment proves that your hypothesis was
correct. A statement about the result of your
experiment is your conclusion. Why did Prince
stop eating his dog food? He was eating too much
people food.

Choose the correct word in parentheses to complete each
sentence. Write the complete sentence.
1. Observation is a good way to gather (conclusions,
information).
2. Agood guess about the answer to a problem is called a
(hypothesis, statement).
3. A (conclusion, test) is the result of an experiment.,

Lesson 1 The Scientific Method @




Lesson 2 Tools of Science

Words to Know

laboratory the place where a scientist studies and
experiments; a lab

microscope a machine used to study very small things

telescope a machine used to study things very far away

measurement the size, number, or amount of something

length how long something is

weight how heavy something is

volume amount of space something takes up

metric system a system of measurement used by scientists

Scientists must be very exact in their work. Smart guesses
are one step in the scientific method. But these smart guesses
must be very carefully tested. Scientists need special tools to
test carefully.

SRR I 58 5 4

All scientists work in some kind of laboratory. A
laboratory is alse called a lab. A lab is where the scientist
studies something. A lab might be a room in a school. It might
be a forest.

laboratory /la'boratari/

Remtis a Look at the two pictures below. They show different kinds of labs.
emindger - Ay What might a sclentist study in each one? Tell at least two things a
Safety is very important in a scientist might study in each lab. Use words from the box.

science lab. Your hands and — -
tools must be kept clean. tree growth animals plant growth

Y . ; . .
G Syesimil isieovisied mushroom types tiny plants or animals  plant sickness

Lab 1: A Forest Lab 2: School Lab Table

4 B Unitl What Is Science?



*a Scientists use special tools in their labs. One very
important scientific tool is the microscope. A microscope
makes tiny things look bigger. A microscope helps scientists see
very tiny objects. They can see inside a blood drop. They can
study a single hair or a grain of sand.

Another important tool is the telescope. This machine is
used to study things that are far away. Stars are too far away
to study closely. Scientists can see stars, comets, and planets
very clearly using telescopes.

Read the things to study. Which things can best be studied with g
microscope? Which can best be studied with a telescope? Write
microscope or telescope next to each thing.

1. planet Mars 2. a drop of water

3. asingle hair 4. the Moon

5. a plant leaf 6. the Milky Way

el All scientists measure things. The size or amount of
something is its measurement. A ruler measures length.
Length shows how long something is in inches, feet, yards, or
meters.

A scale measures weight. Weight tells how heavy something
is in pounds, ounces, or grams.

Containers of different sizes measure volume. Volume is the
amount of space something takes up. Volume is measured in
cups, quarts, gallons, or liters.

Scientists use the metric system of measurement. The
meter is a metric unit of length. A meter is a little longer than 3
feet. A metric unit of weight is a gram. There are about 28
grams in an ounce. A metric unit of volume is a liter. A liter is a
little bigger than a quart.

Choose a word to complete each sentence. Write each sentence
so it makes sense,

1. Aruler is used to measure

a. length b. volume . c. weight

2. Volume is the amount of something takes up.
a. space b. height c. length

3. A meter is a little longer than ;
a. 1 foot b. 2 feet c. 3 feet

Lesson 2 Tools of Science W 5
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Fields of Science

Words to Know

I 1T

organism /'2:gsnizam/

Reminder

Write your sentences on a
separate sheet of paper.

fields special types of science

life science the study of living things

organisms living things

characteristics the special features that make living things
different from one another

physical science the study of matter and energy

matter the stuff that makes up everything in the universe

energy can’t be seen or held; makes a thing able to move
itself or cause something else to move

earth science the study of the Earth, sun, moon, planets,
and stars

Science is broken down into different types of study. These are
called fields. The three fields of science are life science, earth
science, and physical science.

Life science is the study of organisms. Organisms are
living things. Life scientists study plants, animals, humans, and
all other organisms. They study the characteristics of living
things. Characteristics are the special ways an organism looks
and acts. Your own characteristics include your height, your eye
color, the shape of your nose, and the sound of your voice.

Match the word in the first column with its meaning in the second
column, Use the word and its meaning in a complete sentence.

a. the study of living things
b. living things
c. special features

1. organisms
2. characteristics
3. life science

E Physical science is the study of matter and energy.
Matter is the stuff that makes up everything in the universe.
Matter comes in many forms. Air is matter. Water is matter.
Soil is matter.

6 M Unit1 WhatIs Science?




Energy is something that can’t be seen or held. When a
thing has energy, it can move itself or cause something else to
move. Energy can be taken from one thing and added to
another, but it can’t be destroyed. There are many forms of
energy. Examples of energy are light, electricity, and heat.

Choose the word or words that complete each sentence. Write
the new sentences.
1. Physical science is the study of
a. matter and energy
b. rocks and weather
c. plants and animals

2. The stuff that makes up everything in the universe is
called .
a. energy b. soil ¢. matter

3. Two forms of energy are .
a. air and water  b. light and heat c. soil and water

4. If a thing has , it can make something else move.
a. hight b. energy ¢. matter

Earth science is the study of the Earth. Earth
scientists study rocks, oceans, and weather. They also study the
sun, moons, planets, and stars.

The chart below shows some jobs in the three fields of

science.

Life Science Earth Science Physical Science

farmer weather forecaster electrician

nurse sailor engineer

animal trainer astronaut chemist
Read each thing and decide which scientist studies it. Write each A
word and fife sclentist, earth scientist, or physical scientist next to it.  Hint: Put your answers in a

1. light 2. heat chart on your paper.

3. fish 4. oceans

5. flowers 6. weather

7. mushrooms 8. matter

9. organisms 10. the Moon

Lesson 3 Fields of Science W 7



Lesson 4

Life Science

Cells

Words to Know

8 W Unit2 Life Science

cells tiny basic units that make up all living things
cytoplasm the watery, inside part of a cell

cell membrane the outer covering that holds a cell together
vacuoles open spaces in cells; hold food, water, or wastes
nucleus the center part of a cell; nuclei is the plural form
chloroplasts parts of plant cells; use sunlight to make food

How are you and a tree alike? How are you like a bird? What
makes you different from a rock? Or from a car? You, trees, and
birds are all alive. Rocks and cars are nonliving, or not alive.

All living things are made of cells. These are tiny, watery
packages. Your own body has about one hundred trillion cells
(100,000,000,000,000). Some living things are made of just one
cell. Nonliving things are not made of cells.

Look at the chart below. Read the names of some living
things and some nonliving things.

Living Things Nonliving Things
dog sand
daisy water
flea v
pine tree plate
mushroom bottle
whale mountain

Look at the things in the list below. Place each thing in a chart
under the heading Living Things or under Noniiving Things. You
should list 14 living things in the chart.

apple tree grass bird fly

kitten rocks cow soil glass
baseball cat house plant celery

CD sunlight ocean spider tin can
worm mold magnet clock mushroom




b Cells are very small. But they have even smaller parts.
The watery inside part of a cell is called the cytoplasm. The
outside covering of a cell is called the cell membrane. The
membrane holds the cell together. Cells also have big open
spaces to hold food, water, and wastes. These open spaces are
called vacuoles.

Near the middle of the cell is the nucleus. The nucleus
directs what happens in a cell. It makes sure the other parts of
the cell do their jobs. Everything there is to know about a living
thing is stored in the nuclei of its cells.

Copy each statement. Write the word True or Faise after
each one.
1. The watery part of a cell is called the membrane.
2. The nucleus makes sure the other parts of the cell
do their jobs.
3. Acell’s cytoplasm holds the cell together.

& Plant cells are different from animal cells. Plant cells
Iook more square in shape under a microscope. Their outside
covering is called a cell wall. They also have parts called
chloroplasts. Plants use chloroplasts to make their own food
from sunlight.

cytoplasm ——
o Nnucleus ————
___—— membrane — __
— — Stforeroom ——__

- cell wall

~ chloroplasts

Plant Animal

Look at the two kinds of cells above. Answer each question in a
complete sentence. Use animal cell or plant cell in each
sentence.

1. Which kind of cell is more round than square?

2. Which kind of cell has chloroplasts?

3. Which kind of cell does not have a cell wall?

L L
cytoplasm /saita.pleezem/
vacuole /veekjuaul/

nucleus /nju:klies/

nuclei  /njurkliai/ ?\,

W

chloroplast  /'kio:rau.pleest/

[2he 5

Draw a cell diagram and
label the parts. Is it a plant
or animal?

Lesson4 Cells W 9



Lesson 5

Classification

Words to Know

Reminder

Chloroplasts are the parts of
plant celis that make food
from sunlight,

10 B Unit2 Life Science

classification the scientific way of sorting living things

kingdoms five groups of living things; animals, plants,
protists, monerans, and fungi

protist kingdom group made up of one-celled organisms

monerans kingdom group made up of one-celled organisms
without nuclei

bacteria the most common monerans

fungi kingdom group made up of organisms that get their
food from rotting plants and animals

species the smallest classification of living things within
a kingdom

Scientists use classification to sort different kinds of
living things. Kingdoms are the largest groups of living things.
There are five different kingdoms. The two kingdoms you know
best are the animal kingdom and the plant kingdom.

Why are plants and animals in two different kingdoms?
There is one important difference between them. Plants make
their own food. To do this, they use water, a gas in air, sunlight,
and the chloroplasts in their cells. Animals must take in food
that has been made by plants. They do this by eating plants
and other animals. Animals must move around to find food.
Plants do not need to find food. Most plants are rooted in the
soil.

Draw a chart with two columns. Write Animal Kingdom over the
first column. Write Plant Kingdom over the second column. Look at
the words below. Write each word in your chart under the correct
kingdom.

tigers fish trees daisy flowers

spiders ferns ladybugs sharks

m There are three other kingdoms of life besides plants and
animals. The protist kingdom is made up of living things that
are each just one cell. They have a nucleus inside their one cell.
Many protists have both plant and animal characteristics.
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Another kingdom of living things is called the monerans
kingdom. These also are each one cell. Monerans are different
from protists. They do not have a nucleus inside. Remember a bacteria /beek'tieris/
nucleus is the center part of a cell. Monerans are found

monerans /monians/

everywhere. They are in the air, in water, and all over our

bodies. The most common monerans are called bacteria. P —————

The last kingdom is the fungi kingdom. Mushrooms and

tree fungus are in the fungi kingdom. Mold that grows on fungi /fAngai/

rotting food is in the fungi kingdom. Like plants, fungi grow in
one place. But they don’t have chloroplasts in their cells. That
means they can’t make their own food the way plants do. They
get their food from the rotting plants and animals they grow on.

THE FIVE KINGDOMS OF LIFE

Kingdom Description
“ animals many-celled, must find their food

plants many-celled, make their own food, don’t move around

protists one-celled, have nuclei

monerans | one-celled, don’t have nuclei

fungi many-celied, don’'t move around, don’t make food

Use words from the chart above to complete the sentences. Write
the sentences on your paper.
1. The two kingdoms made up of one-celled living things are
and .
2. Plants are able to make their own

3. Fungi are like plants in that they are and they
don’t '
4. Animals must their foed.

Kingdoms are the five classifications of all living things. A IS———— .
species is a classification within a kingdom. Each kingdom has

many species within it. There are species of plants and species of SBEGEE  Mopi e

animals. Humans are a species of the animal kingdom. A
northern red oak tree is a species of the plant kingdom.

Look at the sentences and words in parentheses. Choose the
correct word to complete each sentence. Write the complete
sentences on your paper.

1. A species is a classification of living things (outside, within)
a kingdom.

2. Humans are a (species, class) of the animal kingdom.

3. The five groups of all living things are the (classes, kingdoms).

4. Red oaks and white birch trees are different species in the
(fungi, plant) kingdom.

Lesson 5 Classification M
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Lesson 6

Vertebrates and Invertebrates

Words to Know

RN i

vertebrate /'vo:tibrit/

[ R R

invertebrate /in'va:tibrit/

12 B Unit 2 Life Science

skeleton all of the bones in an animal’s body
vertebrates animals with backbones

invertebrates animals without backbones

arthropods animals with appendages and outer shells
appendages body parts that stick out but have no bones

Feel the bumps down the middle of your back. You are feeling
your backbone. Many kinds of animals have backbones. Other
kinds of animals don’t have backbones.

Look at the bones of the animals below. These pictures
show each animal’s skeleton. A skeleton is all of the bones of an
animal put together. Find the backbone in each skeleton below.

Bird Snake Fish Person

All animals that have backbones are called vertebrates.
Because you have a backbone, you are a vertebrate. Birds,
snakes, and fish are vertebrates, too. Vertebrate animals have
bodies made of many different kinds of parts, inside and out.

Copy each statement. Write the word True or False after each one.

1. All animals have backbones.
2. People and fish are vertebrates.
3. Vertebrates have skeletons and many body parts.

E Animals that do not have backbones are called invertebrates.
Invertebrates have simpler bodies than vertebrates.

Sponges are invertebrates. They have been around for more than
a billion years. Sponges grow on the ocean floor. Worms are another
kind of invertebrate. Both sponges and worms have soft bodies.



Choose the word in parentheses that makes the sentence correct.

Rewrite the complete sentences.
1 Worms are one kind of (vertebrate, invertebrate) animal.
2. Sponges and worm have (soft, hard) bodies.
3. Invertebrates do not have (backbones, body parts).

Invertebrates don’t have skeletons. Some invertebrates
have hard outer shells. Snails and clams are invertebrates with
shells. Have you ever seen sand dollars and starfish? Look at the
pictures in the margin. They all are invertebrates with hard outer
shells.

Choose a correct word to complete each sentence. Rewrite the
new sentences.

1. Snails are covered by a .

a. skeleton b. hard shell c. vertebrate .
2. Invertebrates don’t have ’ )
a. soft bodies b. hard shells c. skeletons

3. Sand dollars are .
a. invertebrates b. vertebrates c. fungi

m The largest group of invertebrates are the arthropods.
These are animals with hard outer shells and appendages.
Appendages are body parts that stick out but have no bones.
Wings, legs, arms, and feelers are all appendages. Arthropods have
appendages that are jointed. This means the appendages have
places to bend. Insects are arthropods. So are lobsters and spiders.

Feelers

Lobster Grasshopper

Read the statements about each animal. Rewrite only the
sentences that are about arthropods.

Afly is an insect with wings and six jointed legs.

A worm has a soft body.

A sand crab has a hard shell and ten appendages.
A spider has eight jointed legs and many eyes.

A clam has a shell but no appendages.

O o

,
‘
<)

&)

[

Snail

3

Clam

Sand Doliar

Starfish

'
-

arthropod  /a:0rapod/

appendage /o'pendids/

Lesson 6 Vertebrates and Invertebrates W
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