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Chapter 1

Be a Scientist




Lesson 1




Look and Wonder

How can you study animals in their natural
environment?

In this lesson, you will learn about Chris Raxworthy—a
scientist who studies animals in their natural environment.
Raxworthy works for the American Museum of Natural
History in New York City and at the University of
Antananarivo in Madagascar. Madagascar is a tropical island
off the coast of Africa that is home to plants and animals
found nowhere else on Earth.

Possible answer: | can learn where the animals live in their environment,

locate the animals, and then use binoculars to observe them. | can take

notes of what | observed, so | can present my findings.




What do scientists do?

Raxworthy wants to find out about the many
amazing animals that live in Madagascar. Much of
the island has never been explored by scientists.
New plants and animals are discovered all the time.

® |n the third
paragraph,
underline the

question Raxworthy
wants to answer.

The scientific method is a process that scientists
use to investigate the world around them. It helps
them answer questions about the natural world.

Right now, Raxworthy is studying a lizard called a
giant Madagascan chameleon. He has observed these
chameleons in dry forests. He wants to know where
else in Madagascar the chameleons live.

AAABMAAAAAAAAARAARAARAAAA

( Scientific Method ) <« All scientists use the scientific
method. However, they might
not use all the steps, or they
might do the steps in a
different order.

l Make Observations |€—

-

| Ask a Question |

¥

| Form a Hypothesis |1—

v

| Test Your Hypothesis ‘ §—

v v

Results Results Do Not
Support Support
Hypothesis Hypothesis

v ¥

Draw Conclusions /
Ask Questions




Raxworthy knows that variables
such as temperature and rainfall affect
where animals live. A variable is
something that can change.

Raxworthy uses this information to
form a hypothesis. A hypothesis is a
statement that can be tested to answer
a question.

Here is Raxworthy’s hypothesis. If
a place has temperatures between 10
and 40 degrees Celsius and between
50 and 150 centimeters of rainfall
every year, then giant Madagascan
chameleons could live there.

AAANAANAANAAAAAAANAA

ARRARRBRTRRLRRRRARLRAY

Form a Hypothesis

) Ask lots of “why” questions.

&) Look for connections
between important variables.

6 Suggest possible explanations
for those connections.

» Make sure the explanations can be
tested.




How do scientists test
a hypothesis?

The giant Madagascan chameleon
is about as long as a banana. It is
hard to find in the dense forest,
though, because it hides. People in
Madagascar say you can never find
a chameleon when you are looking
for one!

Where should Raxworthy look for
chameleons? In order to find out, he
studies his data about temperature
and rainfall. Data is information. He
puts this data into a computer and
makes a map. The computer colors
yellow all the areas that are likely to
have chameleons. Those areas have
similar temperatures and rainfall to
places where chameleons have been

found before. Raxworthy predicts that

if he goes to those areas, he will find
giant Madagascan chameleons.

0 Quick Check

() observed
| predicted

A The purple dots on this
map show where giant
Madagascan chameleons
have been seen before.
The yellow areas show
where Raxworthy thinks
the chameleons live.

1. How did Raxworthy know where to look for chameleons?
Possible answer: He put their data into a computer and made a map

of the best search locations.

6
SCIENTIFIC METHOD
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Raxworthy and others choose new
places to look for chameleons. They
choose places that are in the yellow
areas on the map. They collect data in
these places to test their hypothesis.
They use procedures that other
scientists can repeat. That way other
scientists can check Raxworthy’s
results.

“We wear headlamps and search at
night, when the chameleons are sleeping
and are easier to find,” Raxworthy
explains. “We look up in the branches
for pale-colored comma shapes.” Every
time they find a chameleon, Raxworthy
and others make careful notes and take
photographs. They record the exact date,
time, and place in their field journals.

— 9 Circle the two
= things that
Raxworthy does
when he finds the
chameleon.

Test Your Hypothesis

@) Think about the different kinds of
data that could be used to test the
hypothesis.

9 Choose the best method to collect
this data.

» perform an experiment
(in the lab)

» observe the natural world
(in the field)

» make and use a model
(on a computer)

6 Then plan a procedure and gather
data.

P Make sure that the procedure can
be repeated.

7
SCIENTIFIC METHOD
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Analyze the Data

) Organize the data as a chart, table,
graph, diagram, map, or group of
pictures.

9 Look for patterns in the data. These
patterns can show how important
variables in the hypothesis affect
one another.

P Make sure to check the data by
comparing it to data from other
sources.

How do scientists
analyze data?

[%

i Part of testing a hypothesis is
looking for patterns in the data that
has been collected. Raxworthy and
others study the information from

Madiagpcza all of the locations they visited.
day gecko They mark the six places on the
(Phelsumg map where they found a giant
Madagpesarioncie) Madagascan chameleon. Then they
on a free frunk look for patterns in their data.
at 11.30 AM, in g g Sl of They observe that the
tiecs goutng by chameleons they found were in the
a avall Stream.

yellow area on the map. They talk
about the temperatures and rainfall
in the places where they found the
chameleons.

9
SCIENTIFIC METHOD




How do scientists draw conclusions?

Did Raxworthy and others find chameleons in
the new places that the map predicted? Yes! The Araaranh
results support their hypothesis. If a place has a E nd egr" nz why
certain temperature and amount of rainfall, then scientists report
giant Madagascan chameleons can live there. their findings.

— 22 In the second

Raxworthy and others report their results so
that others can learn from their work. Knowing
where the chameleons live can help scientists
protect the animals” homes.

fossa >
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These results lead them to new
questions. What other variables
affect where giant Madagascan
chameleons live? The animals shown
on this page all live in Madagascar.
Could scientists search for these
living things in the same way? Which
places on the island are home to
the greatest number of plants and
animals? New questions can lead to
a new hypothesis and to learning
new things. Learning more about the
animals that live in Madagascar will
help protect them.

0 Quick Check

2. What did the results of the
study lead to? Explain.

The results of the study led to new

questions. The results of

an experiment often prompt

scientists to think about

additional experiments.

V red millipede

Draw Conclusions

&) Decide if the data clearly
support or do not support
the hypothesis.

e If the results are not clear,
rethink how the hypothesis
was tested and make a
new plan.

6 Write down the results
to share with others.

P> Make sure to
ask questions.

ring-tailed lemur »




Scientists use many skills as they work
through the scientific method. Skills help
them gather information and answer
questions they have about the world
around us. Here are some skills they use.

sea star

Observe Use your senses to learn Classify Place things with similar

about an object or event. properties into groups.

Form a Hypothesis Make a statement Use Numbers Order, count, add,

that can be tested to answer a question. subtract, multiply, and divide to
explain data.

Communicate Share information with

others. Make a Model Make something to
represent an object or event.

v Observe Look at the animals on these pages. Record
your observations in the table below.

Animal What | Observed
sea star Possible answer: red, has five "arms”
lizard Possible answer: striped and spotted pattern
goldfish Possible answer: orange body with fins
beetle Possible answer: green head, brown body
hedgehog Possible answer: spiked fur
parrot Possible answer: has a beak, feathers, wings
dragonfly Possible answer: has four wings and a long body
snail Possible answer: has a shell and two tentacles

beetle

goldfish
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Use Variables Identify things that can
control or change the outcome of an
experiment.

Interpret Data Use information that has
been gathered to answer questions or
solve a problem.

Measure Find the size, distance, time,
volume, area, mass, weight, or temperature
of an object or event.

| .1
I Animal Average Number
of Young
beetle 75
sea star 2,000,000
lizard 14
hedgehog 4
antelope 1

A Use this chart to infer how an animal’s
size affects how many young it has at a
time.

dragonfly

parrot

Predict State possible results of
an event or experiment.

Infer Form an idea from facts or
observations.

Experiment Perform a test to support
or disprove a hypothesis.

Inquiry Skill Builder

Throughout this book, you
will find Inquiry Skill Builder
activites. These features

will help you build the skills
you need to become a great
scientist.

0 Quick Check

3. Use the table to infer how
an animal’s size affects the
number of young it has at
a time.
The larger the animal, the fewer

young it has at a time.

13
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In the Classroom

In the Field

Read all of the directions.

Make sure you understand them.
When you see “ Be Careful,”
follow the safety rules.

Listen to your teacher for special
safety directions. If you do not
understand something, ask

for help.

Wash your hands with soap and
water before an activity.

Be careful around a hot plate. Know
when it is on and when it is off.
Remember that the plate stays hot for
a few minutes after it is turned off.

Wear a safety apron if you work with
anything messy or anything that might
spill.

Clean up a spill right away, or ask your
teacher for help.

Dispose of things the way your teacher
tells you to.

Tell your teacher if something breaks.
If glass breaks, do not clean it up
yourself.

Wear safety goggles when
your teacher tells you to
wear them. Wear them when
working with anything that can

fly into your eyes or when working
with liquids.

f’th-mfk

Keep your hair and clothes away from
open flames. Tie back long hair, and
roll up long sleeves.

Keep your hands dry around electrical
equipment.

Do not eat or drink anything during an
experiment.

Put equipment back the way
your teacher tells you to.

Clean up your work area after an
activity, and wash your hands with
soap and water.

Go with a trusted adult—such
as your teacher, or a parent
or guardian.

Do not touch animals or plants without
an adult’s approval. The animal might
bite. The plant might be poison ivy or
another dangerous plant.

f::a

Responsibility
Treat living things, the environment, and one another with respect.

14
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A Look at Living Things

The

1dé

How do living things get what they need to live

and grow?

Possible answers: Plants need water, air, and soil. Plants

get water from the soil. They have leaves that allow them to

make food. They have flowers that help them attract bees

and other animals.

organism a living
thing that grows
and changes and
needs food, water
and air to live

environment all

the living and

| nonliving things
. that surround an

organism

cell the basic

building block that

. makes up all living
»4 things

photosynthesis
the process
through which
plants make food

vertebrate an
animal with a
backbone

invertebrate an
animal that does
not have a
backbone

16
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A Look at Living Things, Chapter 4, from Elementary Science



Before reading this chapter, write down what you already know in the first
column. In the second column, write down what you want to learn. After
you have completed this chapter, write down what you learned in the third

column.
What do | Know What | Want to Know What did you Learn?

Living things need food. | What kinds of food?

Living things move. How do they move?
Living things grow. What do they need to
grow?

Copyright © McGraw-Hill Education
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Look and Wonder

Living and nonliving things can be found all over Earth. How
can you tell the difference between living and nonliving things?
List some examples in the pictures.?

Possible answers: Living things move, they breathe, and they drink

water.

Essential Question How are all living things alike?

Possible answer: All living things need food, water, air, and shelter to

survive and grow. Living things also reproduce and respond to the

world around them.




" Materials  ————
How do living and nonliving e
things differ? %

Purpose
Find out some characteristics of living and nonliving things. - four 1-meter
pieces of string

Living Things | Nowliving Things

Procedure

o Predict How are living things alike? How are nonliving
things alike?

Sample answers: Living things can eat, grow,

and breathe. Nonliving things cannot eat, grow,

or breathe.

e Make a table. Label the columns Living Things and
Nonliving Things.

9 Place four pieces of string outside on the ground so
they form a square.

0 Observe Find living things in the square area. List
them in your table. Tell how you know they are living.
Do the same with nonliving things that you find.

Hill

McGH

Hill

McGi

Copyright ©
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Inquiry Activity]

Copyright © McGraw-Hill Education

Draw Conclusions
6 Interpret Data Which characteristics do the living things share? Which

do the nonliving things share?

@ Trade tables with a partner. Do the things in your partner’s table share
the same characteristics as yours?

o Infer How are living things different from nonliving things?

Possible answers: Living things can grow; nonliving things cannot. Living

things respond to changes; nonliving things do not.

More

Experiment Does the amount of sunlight affect how many living things are
in an area? How could you test this?

Possible answers: Different plants need different amounts of sunlight; sunlight

lets plants grow well. | can test by growing seeds in sunlight and in shade.

Design a plan to distinguish between living and nonliving things.

My question is: Answers will vary.

How | can test it: Answers will vary.

Answers will vary.
My results are: Yy

21
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What are living things?
Plants and animals are living things. What are some
characteristics that all living things share?

Living Things Grow

Living things are called organisms (OR-guh«nih.zumz).
All organisms use energy to grow. To grow means to
increase in size. A young sunflower is small and green.
Over time, it grows taller. A young bird grows into an
adult. It gets bigger.

Living Things Take in Nutrients

How do living things get the things they need in
order to grow? They get them from food. Food contains
nutrients living things use to build the materials that make
up their bodies.

Living Things Respond

Living things respond (rih-SPOND), or react, to the
world around them. When a plant is in shade, it responds
by bending toward sunlight. When a bird sees a cat and
senses danger, it may fly high into the trees. When a day
gets hot, a mouse may go underground to keep cool.

Read a Photo )7

Living Things Grow How will the small gulls

change as they grow?

Clue: Young organisms
grow to be more similar
to their parents.

Their colorings will

begin to look more like

their parents’ colorings.

Arco g
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reproduce, the female
lays eggs. New skinks
hatch from the eggs.

Living Things Reproduce

Living things reproduce. To reproduce means to make more
of one’s own kind. An apple tree reproduces by making seeds.
The seeds can grow into new apple trees.

Living Things Remove Waste

Living things also need to remove waste products their bodies
produce. Waste products are materials that the body does not
need, such as extra water, salts, and gases. The body produces
these products as it carries out life processes. If waste products
are not removed, the living thing can be harmed.

Nonliving Things

Rocks, soil, and water are nonliving
things that come from nature. Cars
and roads are nonliving things made
by people. Nonliving things do not
grow, take in nutrients, respond,
reproduce, or remove waste.

0 Quick Check

1. What are some characteristics of
living things?

They grow, take in energy,

respond to their surroundings, When the weather gets
cooler in autumn, this
tree responds by losing
its leaves.

and reproduce.




What do living things need? & ouick check

Living things have needs. They need food, 2. What are some things
water, and space. Many also need gases found in that all organisms need
air or water. A living thing will die if its needs are to survive?
not met. food, water, gases from

Living things get everything they need to
survive from their environment (en-Vl.run-munt). An
environment is all the living and nonliving things
that surround an organism.

Food

Living things need energy to live and grow.
They get energy from food. Animals get food by
eating other organisms. Plants make their own
food using energy from sunlight.

Water

Did you know that more than half of your body
is water? All living things are full of water. They
use the water in their bodies to break down food
and get rid of waste. They use it to transport food A A caterpillar gets
throughout their bodies. Living things need a the energy it

ds t b
regular supply of water to stay healthy. ::tein: I:a%::v 4

air or water, space

Copyright © McGraw-Hill Education  (t)Steven P. Lynch, (b)Don Paulson Photography/Purestock/SuperStock

These plants soak up
water from wet soil in
their environment.

-
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Gases

Animals need oxygen (AHK-.sih-jun)
to survive. Oxygen is a gas found
in air and water. Every time you
breathe, you take in oxygen from the
air. Fish, clams, and most other sea
animals get oxygen from the water
around them.

Plants need oxygen and a gas
called carbon dioxide (KAR-bun
di-AHK-side). Plants use energy from
sunlight to change carbon dioxide
and water into food and release
oxygen.

Space

Organisms need space, or room.
Plants need space to grow and to
get water and sunlight. Animals A Some water animals, such as this
need space to move and find food. manatee, must come to the surface
Different organisms need different to take in oxygen from the air.

amounts of space. Whales swim for
miles in oceans. Goldfish can live in
tiny ponds.

0 Quick Check

3. What might happen to an
animal in a crowded
environment?

Possible answers: The animal

might die if it does not have

enough space to move and find

food. The animal might move to

A Foxes hunt in forests and fields. Small
dens help them stay safe.

a different location to find food.
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«Quick Lab
To learn more about cells,
do the Quick Lab in the
laboratory activities
manual.

0 Quick Check
4. What are cells?

the building blocks of life, small

parts that are too small to see

with just your eyes

5. What do you think cells need to
survive?

Possible answers: food

(energy), water, gases, space

What are living
things made of?

The building is made of many
small bricks. You are made of many
small parts called cells. Cells are the
building blocks of life. All organisms
are made up of one or more cells.

Cells are too small to see with
only your eyes. Cells are so small
that it takes millions to make one
little ant. You need a tool called
a microscope (Mi-kruh-skohp) to
observe cells. A microscope makes
tiny things look larger.

Some organisms are made of
a single cell. Organisms called
bacteria are an example. They live in
soil and water. Some live on our skin
and in our bodies!

< These cells from
a lilac leaf were
magnified with
a microscope.

Source

Images, (r) M. I.
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Visual Summary
Complete the lesson summary in your own words.

Living things 97OV, respond, and reproduce.

Living Things Need food, water, gases from air or

water, and space to live.

@ I X Living Things Are Made of M2de Of cells.

T
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Think, Talk, and Write

o Vocabulary What is an environment?

all the living and nonliving things that surround an organism

e Main Idea and Details What do living things need to survive?

Organisms need food, water,
gases, and a space to survive.

water to break
down food

food to live and
grow

space to find
water and food

9 Critical Thinking Suppose you wanted to grow plants in your
backyard. What would you do?

Make sure the plants received enough water, sunlight, and space to grow.

o Test Prep People need all of the following to survive except
A air @cars.

B water. D space.

SR EEIOIESEGEIN  How are all living things alike?

Living things grow, respond to their environment, and reproduce.

29
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_ ) Reading in Science 2 )

EATINS AUIRAY L7
PO SN

You cannot see microorganisms, but they are all around
you. Microorganisms are tiny living things. You need a
microscope to see them. Many are made of just one cell.

Some microorganisms are harmful. They can
make animals and plants sick. Others are helpful. They can
eat things that are harmful to plants and animals. Some can
even help clean up Earth’s water, land, and air. Scientists use
these tiny organisms to eat pollution.

Some microorganisms eat oil. When oil spills on water
or soil, the tiny creatures eat the oil. The waste they leave
behind is safe for the environment. Other microorganisms
can help keep air clean. Factories and power plants often
roduce a lot of smoke. Microorganisms can eat dangerous
icals in the smoke that would pollute the air.



Science, Technology, and Society

Magnification:
w = 140.0 micrometers

Classify

When you classify,

» you compare things to learn how
they are alike and different;

» you put things into groups based
on their characteristics.

Write About It

Classify This article explains that some microorganisms are harmful
and others are helpful. This is a way to classify them. Read the article
again with a partner. Look for another way to classify microorganisms.

Then write about it.
Sample classification: Microorganisms can be classified by the

foods they eat. Some microorganisms eat oil; others eat the

chemicals found in smoke.
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+ 1) Look and Wonder; <

Some plants catch flies. Some smell like rotting meat. Some
can grow three feet in one day. Plants come in many shapes
and sizes. How are plants alike?

Possible answers: They are green. They have leaves. They have roots.

They have stems.

EEEEEIENESERIN  How do plant structures compare?

Possible answers: Some have leaves, flowers, large trunks, and stems.

e
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How are plants alike?

Purpose
Find out about some characteristics of plants.

Procedure

1

12

34

Observe Study each plant carefully. Which plants have
leaves? How do their leaves compare? Describe them
using words and pictures.

Infer Which part of each plant grows underground?
How is this part the same on each plant? How is it
different? Record your observations with words and
pictures.

Answers will vary, but students should

recognize that most plants have roots that grow

underground; however, the roots may vary in

thickness, number, and texture.

Observe Look carefully at each plant again. What
other parts does each plant have? How are these
parts the same? How are they different? Record your
observations.

Students should recognize that plants have round,

stalk-like stems where leaves attach, but they vary

in thickness, number, and texture. Some will also

have flowers, fruit, or cones.

EXPLORE

(b) Michael

(c) Michael
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Inquiry Activity]
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Draw Conclusions
o Infer Which parts do most plants have?

Most plants have roots, stems, and leaves.

6 How are plants alike?

Students should recognize that plants have parts that are green, and that

plants have common structures, such as roots, stems, and leaves.

More

Experiment Can different-looking plants survive under the same
conditions? How could you find out? Make a plan and try it.

Answers will vary.

Design a test to discover what happens to plants when they grow in a
shady area compared to a sunny area.

My question is: Answers will vary.

How | can test it: Answers will vary.

Answers will vary.

My results are:

35
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What are plants?

From tall trees to tiny wildflowers,

plants come in different shapes and sizes.

What do plants have in common? One
characteristic that all plants share is that
they can make their own food. They use
energy from the Sun to make food, grow
and reproduce.

0 Quick Check

1. Most plants do not have
structures for eating. What
might be a reason for this?

Possible answer: Plants do

not eat food. They make

their own food from energy

from the Sun.

Images

Hill
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Most plants share other characteristics too. Most
plants have parts that are green. Most grow in the
ground. Plants cannot move around like animals can.

Many plants have the same basic structures
(STRUK.churz), or parts. Most plants have roots, stems,
and leaves. These structures help plants get what
they need to survive. Some plants have flowers and
fruits. Some have cones. These structures help plants

reproduce.
0 Quick Check
2. What three structures do
most plants have?
roots, stems, leaves
flowers

leaves

Copyright © McGraw-Hill Education ~ redmal/Getty Images



How do roots and stems
help plants?

Most plants have roots and stems. These
structures help plants get what they need to survive.

Roots

Plants need water. They take in water with their
roots. Roots are structures that take in water and hold
a plant in place. Some plants, such as carrots and
radishes, have one thick root called a taproot. Others
have a web of thinner roots. Roots may grow deep
in the soil to find water far underground. They may
spread wide to take in water from a large area.

<4 A beet has
one main
root.

Roots also take in nutrients (NEW-tree-unts).
Nutrients are substances that help living things grow
and stay healthy. They are part of soil. When roots

take in water, they also take in nutrients. This plant
has many &
thin roots. » ,

y Images, (c)Derek E. Rothchild/

Some roots have the job of storing food for a plant.
These roots can be good for people too. Carrots,
radishes, and sweet potatoes are roots that you eat. _ 7%

Hill
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Stems

A stem is a structure that holds
up a plant. Leaves attach to it. The
stem holds leaves upright so they
can get sunlight. The stem also
carries water, nutrients, and food
throughout a plant. Water and
nutrients flow up from the roots
through tubes in the stem. Food
flows from the leaves through
other tubes.

Not all stems are alike. Stems
can be soft and green like tulip
stems. They can be hard and
woody like tree trunks. A trunk is a
tree’s stem.

Quick Lab

To learn more about
stems, do the Quick Lab
in the laboratory activities
manual.

0 Quick Check

3. How do stems help a plant meet its
needs?

Possible answers: Stems hold a

plant upright so its leaves can take

in sunlight. They transport water,

nutrients, and food through the plant.

This tree trunk is a stem that is
wide, tall, and woody. These
bluebells have soft, green stems.



Why are leaves important?

Leaves come in many shapes and sizes.
Leaves on a pine tree are like short needles.
Leaves on a maple tree are wide and flat.
Whatever their shape and size, leaves do
an important job for a plant. A leaf is the
structure where a plant makes food.

Plants make food in a process called
photosynthesis (fohstoh.SIN+thuh.sus). During
photosynthesis plants use energy from the
Sun to change carbon dioxide and water into
sugars. Sugars are food for a plant. Sugars
give plants the energy they need to grow.

maple leaf

pine needles

Photosynthesis)

Sunlight soaks
into leaves and
provides energy.

Oxygen flows from
the leaves as plants
make food.

>

Food made inside
leaves travels to the
rest of the plant Its
called sugars.

Siede Prei: y Images

Hill

Read a Diagram

Carbon dioxide
flows into holes in leaves.

Copyright © McG

Which gas does the plant
give off when it makes food?

Clue: Find the arrow that
points away from the plant.

oxygen




©Doug

Copyright © McGraw-Hill

Leaves take in the carbon
dioxide and sunlight that plants
need for photosynthesis. Carbon
dioxide enters through tiny holes
on the underside of a leaf. Leaves
trap energy from sunlight with
chlorophyll (KLOR-uh-fil). Chlorophyll
is a substance inside a plant’s cells.
Chlorophyll gives leaves their green
color.

During photosynthesis plants also
give off oxygen. People and animals
need oxygen to live.

@ Plants need oxygen.

How many different leaf shapes
can you find in this photo?

@ ouick check

4. How do leaves help plants
survive?

Leaves take in carbon dioxide

and sunlight, and they are the site

where food for the plant is made.

. How would air change if there
were fewer plants?

Possible answer: Carbon dioxide

could build up and less oxygen

would be available for animals.

___#
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Flowering Nonflowering

prizl;lcyt:sear yew tree

squash plant juniper tree

42
EXPLAIN

How can you
classify plants?

There are thousands of
different kinds of plants on
Earth. Scientists put all these
plants into groups to study and
learn about them. That way,
they can study a whole group of
plants at once.

Scientists often group plants
by their structures. They can
group plants by the types of
roots, stems, or leaves the
plants have. They can group
plants by whether the plants
make flowers. There are several
examples of flowering and
nonflowering plants in the chart
on this page. How would you
group plants?

0 Quick Check

6. Why do you think it is
useful for scientists to
group plants?

Student answers will vary.

y Images,

y, (4)Mark Bretherton/Alamy, (5)Betsy Di
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Visual Summary

Complete the lesson summary in your own words.

Plant Structures N€!P them survive. Most plants

have roots, stems, and leaves.

Roots and Stems Roots take in water and hold a

plant in place. Stems hold up a plant so it can get

sunlight.

Leaves are where food is made in a plant. Plants

use sunlight, carbon dioxide, and water to make

food.

44
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Think, Talk, and Write

o Vocabulary What is photosynthesis?

the process by which a plant makes its own food

e Summarize How do a plant’s parts help it survive?

Roots take in water and nutrients and
keep a plantin place.

Stems hold a plant upright and transport

materials throughout the plant. Parts of a Plant

Leaves take in carbon dioxide and
energy from sunlight.

6 Critical Thinking How are plants different from animals?

Student answers will vary. Students should recognize that plants can make

their own food while animals cannot, that animals can move in ways that

plants cannot, and that plants and animals have different structures.

0 Test Prep What is the main job of roots?
A They make the plant green.

They take in water and nutrients.
C They produce seeds.
D They take in sunlight.

SEREEINONESHEGER How do plant structures compare?

Student answers will vary. However, they should discuss the roots,

stems, and leaves.

___45
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What do plants need to survive?

Form a Hypothesis
Do plants need light to grow? Do they need water? + 4identical plants
Write a hypothesis. Start with “If plants do not get light
and water, then..”

Possible hypothesis: If plants do not get light and * measuring cup
and water

water, then they will not grow.

T

« ruler

L_iﬂl'\f and
. Water = No Water

‘Wﬂ-}er and No Lighf abd|
No L‘Shi No Water

Test Your Hypothesis ‘LiﬂH —y

0 Label four identical
plants as shown.

e Observe How do the plants look? How
tall are they? Measure them and record
your observations in a chart. Use words
and pictures.

Answers will vary. Accept all

reasonable responses.

(tto

e Put the plants labeled No Light in a dark
place, such as in a closet. Put the plants E
labeled Light in a sunny place, such as on a windowsill.

(bl)Ken

Copyright © McGraw-Hill
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0 Predict What do you think will happen to each plant?
Record your predictions.

Answers will vary.

6 Observe Look at the plants on a regular basis.
Water each plant labeled Water with 200 milliliters of
water. Measure how tall the plants grow. Record your
observations in your chart using words and pictures.

Draw Conclusions

e Interpret Data Which plant grew the most after two weeks? Which
plant looks the healthiest? Use your chart to help you.

Possible answer: The plants that received both light and water

are the healthiest and grew the most.

o What do plants need to survive?
Possible answer: Plants need both water and light to survive.

_ 47
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What else do plants need to survive?

Form a Hypothesis
Do plants need air? Do they need soil? Write a hypothesis about one
of these.

Possible hypothesis: If a plant is given nutrients, then it will grow.

Test Your Hypothesis
Design an experiment to test your hypothesis. Decide which of the
materials below you will use. Write the steps you will follow.

« two identical plants

« petroleum jelly

« measuring cup

- water

« soil

Results and observations will vary.

Draw Conclusions

Did your results support your hypothesis? Why or why not? Share your
results with your classmates. What questions do they have about your
investigation?

Answers will vary but students should recognize that plants need

both air and nutrients to grow.

a8
EXTEND

Copyright © McGraw-Hill Education



Copyright © McGraw-Hill Education

What other questions do you have about plants and their needs
or structures? Talk with your classmates about questions you
have. Choose one question to investigate. How might you
answer this question? Make sure your experiment tests only one
variable at a time.

My hypothesis is:
Answers will vary.

My experiment includes the following steps:

Answers will vary.

My conclusions are:

Answers will vary.

Blliuauaiaiiaang

Remember to follow the
steps of the scientific
method.

| Ask a Question ‘

’ Form a Hypothesis ‘

+

| Test Your Hypothesis |

1

| Draw Conclusions |

__ 49
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Look and Wonder

| This koala’s strong arms and teeth help it get food. Do all
animals use the same structures to get what they need?

Possible answer: No. Some animals do not have arms, some lack

teeth.

SSEEEIENESERIR  wWhat helps animals survive in their

environments?

Possible answers: food, water, and shelter.




M ’

How do an animal’s structures
help it meet its needs? L -
Purpose «+ snail « clear plastic
Observe a snail to learn about its structures. container
Procedure /
o Observe Look at the snail. What parts does it have?

D legs or eyes? "+ cotton © paper

O youseeleg yess swab towel

A Be Careful. Handle animals with care. —

Possible answers: The snail does not have legs or 1 *

arms. The snail has a shell and eyes. - water . lettuce

leaf

e Draw the snail. Label all the parts you can.

9 Predict Which parts help the snail move? Which parts
help it get food or stay safe?

Possible answers: The snail’s foot, the muscular

structure on its underside, helps it move. Its

eyes help it find food. The shell keeps it safe.

o Experiment Gently touch the snail with a cotton swab.
Observe the snail’s actions for a few minutes. Record
what you see.

Possible answer: The snail goes inside its shell.

6 Experiment Place a wet paper towel in the container. Ir —_—
Record the snail’s actions. Now repeat this step using
a lettuce leaf.

Possible answers: The snail moved toward the paper towel.

Copyright © McGraw-Hill Education (I to r, t to b)G.K. & Vikki Hart/Getty Images, (2-8)McGraw-Hill Education

The snail ate the lettuce. The snail did not respond.
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Inquiry Activity]

Copyright © McGraw-Hill Education

Draw Conclusions

@ Communicate On your drawing, circle the parts that the snail
used to move and to eat (if it ate). Describe how it responded to its
environment.

Answers will vary depending on student observations.

0 Infer Think about other animals you have seen, such as hamsters,
birds, and fish. Do they have the same parts as the snail? What parts do
they use to meet their needs?

Answers will depend on which animal students compare the snail to.

More

Experiment Does the snail respond to light and dark? Make a plan and find
out.

Answers will vary.

How might a snail respond to something different?

My question is: Answers will vary.

How | can test it: Answers will vary.

My results are: Answers will vary.
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A When wasps sense
danger near their
nest, they respond
by stinging.

o Quick Check

1. What are some
different ways that
animals move with?

Animals may use feet,

legs, tails, wings, fins, and

other structures to move.

54
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A hummingbird beats
its wings so fast that it
hovers like a helicopter.

What are animals?

What do guppies, gerbils, and even tiny
mealworms have in common? They are all part of
a group of living things called animals. What are
animals? How are they different from plants?

Animals have certain traits in common. Most
animals can move. Birds can fly. Foxes can run
and jump. Sharks swim. Unlike plants, animals
cannot make their own food. They must eat other
organisms to get energy and nutrients.

Animals respond to their environments in
more noticeable ways than plants. They use their
senses to get information. A wolf may growl when
it sees, hears, or smells another wolf near its
young. A snake may lie in sunlight when it feels
cold. A cat may look for food when it is hungry.

Animals have certain kinds of structures, or
parts, that help them get what they need. Legs,
fins, wings, and tails are some animal structures.

Arenal,

Hill
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How Animals Move

Animals move to find food and water. They
move to escape danger. Animals may use
feet, legs, tails, wings, fins, or other structures
to move.

Animals such as wolves, cheetahs,
and house cats have strong legs for running
and jumping. Big, rough paws help them
balance.

Some animals do fine without legs.
Snails make a trail of slime to slide on. They
use muscles on their underside to push
themselves forward. Snakes use their whole
bodies to slither forward. Birds fly and glide
through the air with wings.

isc/Getty Images, (b)Alan and Sandy Carey/Getty Images

A This snake’s slithering has
o Quick Check left a trail on the sand.

2. How can you tell that a cat is
an animal?

(Ann

It moves and responds to its

environment in a visible way. It

cannot make its own food.

Copyright © McGraw-Hill

To run and jump, this wolf
pushes off the ground
with its strong back legs.




A This squirrel
uses its paws
and sharp teeth
to eat an acorn.

How do animals get what
they need?

Animals need water, food, and oxygen. They
have structures that help them get these things.

Getting Water and Food

Some animals have long tongues for lapping
water. Birds scoop up water in their beaks.
Elephants pick up water in their trunks and pour it
into their mouths.

The same structures help animals get food.
Lions scrape meat from bones with their rough
tongues. Birds grab worms or seeds with their
beaks. Elephants use their trunks to pull plants to
their mouths.

Lions and many other animals have long, sharp
front teeth. These are good for biting. Many animals
have flat, back teeth for chewing. Strong jaws help
some animals bite and chew.

a"'*_s. < A big, strong
: tongue helps
this lion lap
up water.

y Images

Digital Visi

(b)Gallo Images-Anth
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Getting Oxygen

Animals breathe to get oxygen.
Many animals breathe with lungs.
Lungs are structures that take in
oxygen from the air. Fish get oxygen
using gills. Gills are structures that
take in oxygen from the water.

Some animals can breathe
without lungs or gills. Worms and
salamanders, for example, take in
oxygen through their skin.

Breathing and Moving

Breathing Water enters the
fish’s mouth and exits
through the gills. As water
flows out, the gills take in
oxygen from the water.

Moving A fish moves
forward by waving its
muscular tail. Fins help the
fish steer toward food or
away from danger.

— Read a Photo

Mouth and gills

+Quick Lab

To observe animal
structures, do the Quick Lab
in the laboratory activities
manual.

o Quick Check

3. How are lungs like gills? How are they

different?

Possible answers: Alike: Both lungs

and gills take in oxygen. Different:

Lungs take in oxygen from the air.

Gills take in oxygen from water.

Which two structures help fish get oxygen?

Clue: Labels and captions give information.
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A bird builds a nest to
keep its young safe.

A Young kangaroos stay safe in
their mother’s pouch.

58
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How do animals
stay safe?

Animals need a way to stay safe in
their environments. They must protect
themselves from bad weather or from
other animals. Some animals stay safe
by finding a safe place, or shelter.
Other animals have structures that
help protect them.

Some animals find shelter in the
ground. Groundhogs dig holes in the
soil with their paws. Lizards flatten their
bodies and crawl under rocks.

Other animals use trees or other
plants for shelters. Birds build nests
as shelters for their young. They
use their beaks and feet to gather
materials and build their nests.

Some animals have structures that
protect their bodies. A porcupine’s
sharp quills help keep away other
animals. A snail’s hard shell protects it.
Fur can shield animals from the cold.

0 Quick Check

4. Describe two different ways that
animals use to stay safe.

Possible answers: Animals may find

safety in shelters, or they

may build structures that keep

them safe.

y Images, (b)©Ingram Publishing/Alamy
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Visual Summary
Complete the lesson summary in your own words.

All animals have some characteristics in common.

Most have structures that help them move.

Animals have structures that help them get food,

water, and oxygen.

To stay safe animals can find shelter. Some build

structures to keep them safe.

60
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Think, Talk, and Write

o Vocabulary What is a shelter?

A place where an animal can stay safe.

9 Compare and Contrast How are an animal’s needs like a plant’s
needs? How are they different?

Different Alike Different
Plants need carbon Both plants and animals Animals must eat
dioxide, sunlight, and need food, water, space, | other organisms for
nutrients from the soil. and oxygen. energy.

e Critical Thinking How might long legs help a bird that lives in a
pond environment?

Possible answer: Long legs might help a bird stand in water to look for food.

o Test Prep Animals use all the structures below to get oxygen

except
A lungs. @eyes.
B gills. D skin.

Essential Question What helps animals survive in their environments?

Animals survive in their environments by using their structures to get food, water,

and oxygen.
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Can you find two kinds of animals in this photo? The clown fish
are easy to find. The thing they are hiding in is also an animal!
There are many kinds of animals. How can you put animals into
groups that are alike?

Possible answer: | can put animals into groups based on their physical

characteristics and the environment or habitat in which

they live.

IIREENOTESA IR Which features can we use to

classify animals?

Possible answers: body parts, skin or hair type, food animals eat, and

how animals reproduce




How can you

classify animals?
Purpose

Classify animals to form groups that have similar characteristics.

Procedure

o Observe Look at each animal. What structures does

64

each animal have? Does each animal have legs? If so,
how many? Does each animal have a distinct head and
body?

Possible answers: The beetle and ant have legs.

B
e

« 4 plastic
containers

» hand
lens

l\‘(

« beetle

e

. ant

The worm and snail do not. The beetle and ant

have six legs, a head, and a body. The snail has

a head.

Communicate Make a chart like the one shown. Use
words and pictures to describe characteristics of each
animal.

Classify Put the animals into groups that are alike. Use
the information in your chart to help you. Is there more
than one way to group the animals?

Student answers will vary but students should

alg

sagal) | cropldd | elosa k) u**-’,g__#

oy
b

be able to provide reasons for their groupings.

For example, the beetle and ant are in the same

group because they have six legs.

EXPLORE
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Draw Conclusions
o Interpret Data Which two animals are most similar to each other?

Most students will recognize that the beetle and ant are the most similar.

6 Communicate What rule did you use to classify the animals? Why did
you classify the animals the way you did?

Accept all reasonable answers that illustrate that students know how to

group animals based on common characteristics.

More

Classify What other animals fit into your groups? Add animals to each of
your groups. Research any animals you are not sure of.

Answers will vary.

Look at more photos of animals and think about new ways to group them.

My question is: Answers will vary.

How | can test it: Answers will vary.

Answers will vary.

My results are:
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Inquiry skill: Classify

Earth is a big place. Millions of living things find homes
in many different environments around our planet. With so
many living things and so many environments, what can
scientists do to understand life in our world? One thing
they do is classify living things.

p Learnlt

When you classify, you put things into groups that
are alike. Classifying is a useful tool for organizing and
analyzing things. It is easier to study a few groups of things
that are alike than millions of individual things.

> Trylt
Scientists classify plants. They classify animals too.
Can you?

o To start, observe the animals shown on the next page.
Look for things they have in common.

&) Now think of a rule. What characteristic can you use to
group the animals? Let’s try wings. Which animals have
wings? Which animals do not? Make a table to show
your groups.

Wings No Wings
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> Apply It

Classify these animals using your own rule.

fish eagle
have scales can fly

~ah

cat chameleon butterfly
have spots change color starts as a catepillar

bear wild sheep snake
have fur climb mountains have fangs

squirrel tiger dragonfly
hide food run fast fly fast
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How can you classify animals?

What does an animal look like? There is no one
answer. Tigers, ants, bluebirds, and sharks are all animals.
They all move and respond to their environment. They
all reproduce and have the same basic needs. Yet they
are all very different from each other. Classifying animals
to form smaller groups makes it easier for scientists to
study them. One way scientists classify animals is by their
structures.

Dancer Studios

One structure that is useful for classifying animals is
a backbone. A backbone is made of many small bones
running down the center of an animal’s back. Animals
with backbones are called vertebrates (VUR-tuh-brayts).
Tigers, dogs, eagles, and goldfish are all examples of
vertebrates.

Mark Dif

Hill
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Vertebrates and Invertebrates

backbone

Read a Diagram

Where does a raccoon’s
backbone begin and end?

It begins at the skull and

ends at the end of the tail.




Animals without backbones are
called invertebrates (in-VUR-tuh-brayts).
Most of the animals on Earth are
invertebrates. Invertebrates lack
more than backbones. They have

0

L Quick Lab \\

To create a model of an
animal’s backbone, do
the laboratory activities

no bones inside their bodies at all! manual.
Insects, spiders, worms, and jellies are
common invertebrates.

0 Quick Check

1. How do bones help vertebrates?

Possible answers: hold up bodies;

give them shape; help them to move.




What are some
invertebrates?

Invertebrates can be found all over
Earth. They live on land and in water.
Most are small, like insects. A few, such
as the giant squid, can grow as long as
a school bus! The photos below show

some common invertebrate groups.

S &

0 Quick Check
2. Name one invertebrate that lives in

water and one that lives on land.

Possible answers: water—lobsters,

squid, scallops, clams; land—most

insects, spiders, snails

sponges

These simple animals have holes
in their bodies. They pull water
and floating food into the holes.

Worms have no skeleton, inside
or out. There are more than one
million types of worms.

sea stars and urchins

Sea stars and sea urchins have
shells inside their bodies. They
eat through tubes on their feet.

jellies

These invertebrates have no
bones, brains, or eyes. Their
tentacles can sting their prey.
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Invertebrates have no bones.
However, they have other structures that
hold up and protect their bodies. Many
have a thin, hard covering, for example.
This outer covering is an exoskeleton
(ekeso«SKEH-luhstun).

0 Quick Check

3. Is an octopus an invertebrate?
How can you tell?

Yes, it is an invertebrate. It

does not have a backbone, or

any other bones.

arthropods \\

Arthropods make up
the biggest group of
invertebrates. Animals
in this group have thin
exoskeletons and legs
that bend in many
places. Insects, spiders,
and lobsters are some
arthropods.

mollusks

This group of
invertebrates has soft
bodies. A few have
hard shells. Most push
their bodies along
with a muscle called a
foot. Clams, snails,
and octopuses are
mollusks.
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A Penguins are one of the
few birds that cannot fly.
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What are some vertebrates?

Are all vertebrates alike? Compare these
four types and see what you think.

Birds

A bird is a kind of animal with a beak,
feathers, two wings, and two legs. Birds
breathe air with lungs. They reproduce by
laying eggs. Most birds feed their young until
the young can find food on their own. Wings
and feathers help some birds fly. Feathers also
help keep birds warm.

Reptiles

Crocodiles, turtles, and snakes are reptiles.
Reptiles (REP-tilez) are vertebrates with scaly
skin. Tough scales help protect them. Some
reptiles live on land and some live in water.
All breathe through lungs. Most reproduce by
laying eggs, but some give birth to live young.

A Like all reptiles, this chameleon
has waterproof skin that keeps it
from drying out.

(t)Juniors Bil
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Amphibians

Some animals spend part of their lives
in water and part on land. They are called
amphibians (am-FIH-bee-unz). Frogs, toads,
and salamanders are amphibians.

Most amphibians start out as an egg
floating in water. When they hatch, they
look like fish. They breathe through gills.
As they get older, they grow legs and
lungs and begin to live on land.

Fish
¢ Fish are vertebrates that spend ‘ bR
% their whole lives in water. Fish breathe Adult amphibians, like this
g oxygen using gills. They reproduce frog, breathe through lungs
E by laying eggs. Most are covered in scales or their skin.
_g and a slimy coating. These help protect

the fish. 0 Quick Check

4. Do you think turtles breathe
with lungs or gills? Why?

()Oxford Scienti

Possible answer: They breathe

with lungs, because they

breathe air.

Copyright © McGraw-Hill

A flat shape and slippery
skin help fish such as this
stingray cut through water.




What are mammals?

The last type of vertebrate includes mice, cats,
tigers, and elephants. Mammals (MA.mulz) are
vertebrates with hair or fur. Most mammals do
not hatch from eggs. They are born live. Female
mammals make milk to feed their young. They care
for the young until the young can find food on their
own.

Mammals are covered with hair or fur. Mammals
such as cats and bears have thick fur. Thick fur
helps keep them warm in cold environments.
Others, such as elephants and camels,, have
thinner hair.

Mammals breathe with lungs. Dolphins and
whales are mammals that live in water. They poke
their heads out of the water to breathe.

v Dolphins poke their heads out
of water to breathe.

5. Which characteristics help
you know that a bear is a

A A mammal’s first food
is milk from its mother.

Quick Check

mammal?

com, (c)it

Possible answers: backbone,

hair, lungs, gives birth to young.

FACT Whales and dolphins are not fish. They are mammals.
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Visual Summary
Complete the lesson summary in your own words.

Animals are classified &ccording to their structures

Invertibrates is an animal without a backbone.

Insects, spiders and lobsters are invertebrates.

Vertibrates is an animal with a backbone. Fish,

birds, reptiles, and mammals are vertebrates.
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Think, Talk, and Write

o Vocabulary What is an exoskeleton?

a thin, hard body covering

e Classify What kind of animal is a Zebra? How do you know?

Mammal Mammal
A Zebra has hair and A Zebra does not have
gives birth to live scales or feathers
young. like other groups of
vertebrates.

6 Critical Thinking How do you think your bones affect your shape
and the way you move?

Possible answer: Bones support body shape and allow movement in certain

directions.

0 Test Prep All reptiles are animals that have
A backbones and gills.

B lungs and legs.
@backbones and lungs.
D backbones and fins.

Essential Question Which features can we use to classify animals?

A backbone is one feature that can be used to classify animals. Other features

like fur or laying eggs can also be used to classify animals.
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Writing in S-cience_‘_;

Desert Birds

Roadrunners are birds that live in \
deserts. Roadrunners run fast on their Descriptive Writing
strong feet. They are black and white with A good description
long white-tipped tails. They hunt lizards, » includes words that tell how
snakes, and insects during the day. something looks, sounds,

o smells, tastes, and/or feels;
Elf owls live in deserts too. They are the

smallest owls. Unlike roadrunners, elf owls
r i nl night. They h Il

are active only at nig t ey' ave xe ow p can use words that compare

eyes and very short tails. Their eyesight and contrast, such as like,

is excellent. They eat insects, lizards, and

mice.

p uses details to create a
picture for the readers;

similar, and different.
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Write About It

Descriptive Writing Choose two animals. Learn more about them.
Then complete the Venn diagram to show how the two animals are
alike and different.

Different Alike Different

Answers will vary.

Write a paragraph that describes how the animals are alike and
different.

Students’ responses will vary but they should include details that

describe how the animals are alike and different.
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Visual Summary
Summarize each lesson in your own words.

Lesson 1 All living things have certain characteristics

and needs in common.

Lesson 2 Most plants have roots, stems, and leaves.

Each plant part does a special job to keep a plant alive.

Lesson 3 Different kinds of animals have different

structures that help them get what they need from their

environment.

Lesson 4 Animals can be classified based on their

structures and characteristics.

Chapter 2 « Review
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Vocabulary

Fill each blank with the best term from the list.

cells mammal photosynthesis
environment nutrient reproduce
invertebrate organism

1. Animals often seek a safe place, or
shelter

to protect themselves.

2. Each living thing is an organism

3. An animal with a backbone is called a
vertebrate

reproduce

4. Living things
to make more of their own kind.

5. A vertebrate that is born live is called a
mammal

6. A substance that helps living things grow and stay healthy is a
nutrient

7. Plants make their own food using the process of
photosynthesis

8. Living things are made of one or more tiny
cells

9. An animal without a backbone is called an
invertebrate

10. All the living and nonliving things that surround an organism are
environment

part of an

shelter

vertebrate
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Skills and Concepts

Answer each of the following in complete sentences.

1.

12.

13.

14.

82

Main Idea and Details What makes living things different from
nonliving things?

Living things use energy to grow, respond, and reproduce, while nonliving

things do not.

Descriptive Writing Describe the structures that different animals
use to breathe.

Fish breathe using gills, while other animals have lungs. Some animals can

take in oxygen through their skin.

Classify Group the following animals as vertebrates or
invertebrates: butterfly, cow, snail, goldfish, owl, spider.

Vertebrates Invertebrates

cow, goldfish, owl butterfly, snail, spider

Critical Thinking What might happen to a plant if someone picked
most of its leaves?

A plant that lost most of its leaves would not be able to make much food

through photosynthesis. Either it would grow new leaves quickly, or it would

die.

Chapter 2 « Review
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15. Explain how each labeled part helps a plant survive.

stem: holds up a plant and carries nutrients through the plant; leaf: turns

sunlight into food for the plant; root: brings water and nutrients from the soil

to the plant, helps support the plant

16. How do living things get what they need to live and grow?

Answers will vary. Students can use information from the chapter to

answer.
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Circle the best answer for each question.

1. What is one question you could ask to
find out whether something is living?
Does it take in nutrients?
B Was it made by humans?
C Does it come from nature?
D Is it made of more than one cell?

2. Some plants in tropical rain forests
have very large leaves. The large
leaves help the plants
A save their energy.

B lose extra rainwater.
absorb more sunlight.
D support their tall trunks.

3. The large ears of a desert jackrabbit
help it
A run fast.
B blendin.
C find food.

@ stay cool.

84
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4. How do animals use camouflage
to survive?

A by standing out from their
environment
B by absorbing more sunlight

by blending in with their
environment

D by giving warning calls

5. Where would you most likely find
animals with thick fur and a lot of
blubber?

A the desert

cold, arctic waters
C arain forest
D warm ocean waters

6. All of the following are needed for a
plant to live except
A nutrients only.
B water, air, soil and light.
C light and water only.
soil and air only.

Copyright © McGraw-Hill Education
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7. Caribou live in the arctic tundra. They

spend most of the summer eating small
plants.

What do they do in winter when plants
are hard to find?
A eat meat instead of plants
B hibernate
C change color
migrate

8. How do a plant’s roots help it get what

it needs?

A They take in sunlight.

B They take in carbon dioxide.
They take in water.

D They take in food.

Answer the following question.

9. Describe how the labeled parts of the
plant help it survive.

Leaves help a plant take in

sunlight to make food; the stem

holds up the plant and transports

water to the other plant parts;

roots hold a plant in the ground

and take in water and nutrients

from the soil.
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Living Things Grow and Change

The

I

Big How do living things change?
de

Possible answers: Plants start as seeds. Animals may start

as eggs or babies.

seed a structure
that can grow into
a new plant

pollination when
pollen moves from
the male part of a
plant to an egg,
after which a seed
can form

life cycle how an
organism grows
and reproduces

ecosystem the
living and nonliving
things that share
an environment
and interact

metamorphosis a
series of changes
through which an
organism’s body
changes form

egg an animal
structure that
protects and
feeds some very
young animals
such as birds

inherited trait a
characteristic that is

-’l . passed from

parents to offspring

producer an
organism that

i makes its own

food
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consumer an
organism that eats
other organisms

Before reading this chapter, write down what you already know in the first
column. In the second column, write down what you want to learn. After
you have completed this chapter, write down what you learned in the third
column.

What do | Know

What | Want to Know

What did you Learn?

Most plants start out
as seeds.

What is a seed?

Animals begin their
lives in many different
forms.

How can we predict
how an animal will
grow?

Parents and their
young have similar
features.

What are some
features that parents
and young share?
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Look and Wonder

Did you know that when you blow on a dandelion, you are
helping seeds spread? New plants grow from those seeds.
Where do seeds come from? How do seeds grow into plants?

Possible answers: Seeds grow into plants when they are in the soil

and have enough water. Seeds grow into plants when the temperature

gets warmer in the spring.

SSSEREIENESERER  How do plants grow and reproduce?

Answers will vary. Possible answer: Seeds grow into flowers and bees

carry the plant’s pollen to other areas to start new plants.




What does a seed need to grow?

Form a Hypothesis
Do seeds need water to grow? Form a hypothesis. Write
your answer in the form “If seeds do not get water, then...”

Possible hypothesis: If seeds do not get water,

then they will not grow.

Test Your Hypothesis

o Observe Look at the seeds with a hand lens.
Draw what you see.

e Use Variables Fold each paper towel into quarters.
Then put two tablespoons of water onto one towel.
Put the wet towel into a plastic bag. Label the bag
Water. Put the dry towel into a bag. Label this bag
No Water.

6 Place three seeds into each bag. Seal the bags and
place them in a warm spot.

o Observe Look at the seeds every day for one week.
Record what you see with pictures and words. If the
paper towel in the Water bag feels dry, add two
tablespoons of water.

20
EXPLORE
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- 6 seeds

- 2 paper
towels

*~

« tablespoon

9

« hand
lens

- water

« 2 plastic
bags
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Inquiry Activity]
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Draw Conclusions
6 Interpret Data Which seeds changed? How did they change?

Answers will vary but should reflect results from the experiment.

e Infer Why do you think the seeds changed?

Possible answer: The seeds changed because they got what they needed to

grow.

o Did your results support your hypothesis?

Yes. My results supported my hypothesis. Seeds need water to grow.

More

Experiment What would happen if you wet the paper towel with something
other than water? Experiment to find out.

Answers will vary.

Form a hypothesis and design an experiment about other possible needs
for a seed to sprout

.. Answers will vary.
My question is: Y

How | can test it: Answers will vary.

My results are: Answers will vary.
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How do plants grow? & ouick check

Did you know that when you eat 1. What happens to a seed after it
corn, peas, or nuts, you are eating germinates?
seeds? Seeds come in all shapes and It grows into a seedling and then
sizes. Some are big like lima beans.
Some are tiny like poppy seeds. Big or into an adult plant.

small, all seeds have the same function.

A seed is a structure that can grow
into a new plant. It holds a young plant
that is ready to grow. This young plant
is called an embryo (EM-bree-oh). A seed
has parts that help an embryo survive. It
holds stored food that the embryo uses
to grow. It has a tough covering that
protects the embryo.

y Images, (c,r) ©Bogdan Wankowicz/Alamy Stock Photo

When a seed is planted in the soil, it
can germinate, or begin to grow. A seed
needs water, nutrients, and the right
temperature to germinate. It can wait
to grow for months or even years until
conditions are right.

()Burke Triolo

() Aseedis #) The seed germinates.
planted in soil. Roots start growing
down into the soil.
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When a seed begins to germinate,
it soaks up water. That makes it swell
up and break through its covering. The
embryo grows out of the seed. It grows covering
into a small plant called a seedling. A
seedling can grow into an adult plant.

embryo stored food

o Quick Check

2. What might happen to a seed if it parts of a seed
does not get enough water?

y Images Nigel Cattl

The seed might not germinate.

icz/Alamy, (br)Ryan McVay

It might germinate but dry out or

grow slowly.

{3 In time, the plant
grows into an
adult. Now it
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;3 stem pushes up It starts to
é out of the ground. make its
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own food.




How do plants make seeds?

Flowers can look pretty and smell sweet.
They also do an important job. Many plants
need flowers to reproduce. A flower is a
plant structure that makes seeds. Plants
that use flowers to make seeds are called
flowering plants.

female part

A flower has two parts that help it make
seeds—a male part and a female part. The male
part makes a powder called pollen.

The female part makes tiny eggs. When
pollen and an egg come together, a seed
can form.

How does pollen get to an egg? Wind can
blow pollen from one flower to another. Animals
such as hummingbirds, bees, and bats can

carry pollen too. Some animals are attracted A Two kinds of parts

to a flower’s smell or bright colors. They drink help flowers make §
a sweet liquid, called nectar, from the flower. seeds—male parts
Sticky pollen clings to their bodies. Then, they and female parts.
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carry the pollen to another flower.

When a bee drinks nectar
from a flower, yellow
pollen sticks to its body.
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The movement of pollen from the
male part of a flower to the female part
is called pollination (pah«luh<NAY.shun).
After pollination, seeds can develop. In
flowering plants, fruit forms around the

seeds. Fruit is a structure that holds seeds.

How Seeds Travel

Before a seed can germinate, it must
find its way to the soil. How does it get
there? Some seeds, such as a fuzzy
dandelion’s, are made to blow in the
breeze. Other seeds fall to the ground
inside of ripe fruit. The fruit rots and
spills its seeds.

Animals can help too. Seeds, such as
acorns, can be buried by squirrels. Prickly
seeds can stick to an animal’s fur and be
carried to a new place. When an animal
eats fruit, the seeds can pass through the
animal’s body. They are left on the ground
in the animal’s waste.

Quick Lab

To learn more about fruits and
seeds, do the Quick Lab in
the laboratory activities

manual.

@Tomatoes have seeds, so they are fruit. ]

o Quick Check

3. How do bright,
sweet-smelling

flowers help plants?

They attract animals,

which help in pollination.

< Berry seeds will pass
through this
Redwing’s body and
into the soil, where
they can grow.
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What is a plant’s life cycle?

How a plant germinates, grows, and
reproduces is the plant’s life cycle. Plants
grow and reproduce in different ways. For
example, some plants have flowers, and
others have cones.

In time, adult plants die. They
decompose, or break down, and become
part of the soil. This adds nutrients to the
soil that help other plants grow.

Flowering Plants

Most plants are flowering plants.
Flowering plants grow from seeds into
adult plants. As adults, they reproduce
and make new seeds using flowers.

0 Quick Check
4. How do conifers form seeds?

Male cones produce pollen.

Wind carries pollen to the

female cones, which have eggs.

Seeds form in cones.

5. How are flowers and cones
alike? How are they different?

Flowers and cones form seeds

and help plants reproduce.

Flowers usually have male and

female parts. Cones can be

either female or male.

Life Cycle of a Cherry Tree )

A cherry seed
germinates in
the soil.

Ripe fruit falls and
releases seeds.
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A young
cherry tree
grows.

Bees carry pollen to
eggs in an adult tree.
Seeds form.

Fruit forms
around seeds.
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Conifers

Have you ever picked up a pine cone? Cones
are plant structures that make seeds. Plants that
reproduce with cones are called conifers. They
include pine, spruce, and hemlock trees. Conifers
have similar life cycles to flowering plants. Both
grow from seeds. Both reproduce and make new
seeds through pollination. However, conifers
make seeds inside of cones instead of flowers.

N

pine tree

Life Cycle of a Pine Tree 7

A pine seed
germinates in
the soil.

A young pine
tree grows.

Seeds develop

inside the female
cone.
When the
cone is ripe,
seeds fall out.

An adult tree makes

male and female cones.
Wind blows pollen from
the male cones onto the

- female cones.

Read a Diagram )7

What are the stages of a
conifer’s life cycle?

Clue: Arrows help show
a sequence.

seed, young plant, adult

plant with cones, and seed

formation
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How do plants grow
without seeds?

Some plants reproduce without making seeds.
A type of plant called a fern never makes seeds.
Instead it makes spores. Like a seed, a spore can
fall to the ground. It can grow into a new fern plant.
Unlike a seed, a spore does not have stored food.

New plants can also grow from parts of plants.
Potato plants can grow from the white spots, or
“eyes,” on a potato. Other plants grow from an
underground stem called a bulb. An onion is one
type of bulb. Sometimes, a new plant can also grow
from a stem or a leaf that is placed in water.

A New stems and
leaves can grow
from the “eyes” of
a potato.

Stock Photo, (b)Jim Lundgren/Pixtal/age fotostock

A young fern grows
when cells from the

male and female
parts join.

Adult ferns grow
and release
spores.

Copyright © McGraw-Hill

A spore grows
into a small
organism with male
and female parts.

\‘\\\\l\h‘“

4% {
0 Quick Check
6. Would a fern survive if it landed .
in soil with few nutrients? Why? ‘

No; spores still need the proper conditions to

grow, such as enough water, nutrients, and

the right temperature.
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Visual Summary
Complete the lesson summary in your own words.

E——n -

Growth Changes "lants go through a series of

changes as they grow into adults.

Flowering Plants and Conifers J/OW from seeds and

#l have similar life cycles.

Ferns Ferns make spores. Other plants grow in

different ways.
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a plant structure that grows around the seeds of flowering plants

Think, Talk, and Write

o Vocabulary What is fruit?

9 Sequence What is the life cycle of a flowering plant?

seed, germination

!

seedling, mature
flowered plant

!

pollination,
fruit with seeds

6 Critical Thinking How do animals help flowering plants?

by carrying pollen between plants and by spreading seeds

o Test Prep How does a conifer reproduce?
A with bulbs @ with cones

B with flowers D with spores

Essential Question How do plants grow and reproduce?

Plants reproduce by sending spores through the air or by being carried by other

insects like bees.
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Inquiry skill: Form a Hypothesis

You just learned how seeds grow into plants.
Can seeds grow when the weather is cold? To answer
questions like this, scientists start with what they know about
plants. Then they use this information to turn their question
into a testable statement. That is, they form a hypothesis.

p Learnlt

When you form a hypothesis, you make a statement that
you can test by collecting data. Suppose you want to find out
if plants need sunlight. Based on what you know, you could
form a hypothesis like this: If plants do not get sunlight, then
they will not grow.

A good hypothesis needs to be testable. You could test
the hypothesis above by placing one plant in the dark and
one in sunlight. Then you could observe and record what
happens. A hypothesis also needs to identify the variables. In
the example above, sunlight and plant growth are variables.

> Trylt
Form a hypothesis about what seeds need to
grow. Then test that hypothesis with an experiment.

- water, 2 paper towels, 6 pea seeds,

2 sealable plastic bags, 2 foam cups, ice

o Think about what you know about seeds. Now form a
hypothesis about this question: Will pea seeds germinate
more quickly in a cold spot or in a warm spot? Begin with
“If | plant a pea seed in the cold, then...”

Answers will vary.
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/_skill Builder

9 Fold two wet paper towels in half and place three
seeds onto each. Place each paper towel into a
plastic bag and seal the bags.

9 Fill one foam cup with ice. Place one bag into this
foam cup. Place the other bag into the empty foam
cup.

Q Record your observations in your science journal.
Transfer your notes to the table below. Use it to
record your observations each day. Do your results
support your hypothesis?

[ -iep 4,

Cold Warm

Day 1

Day 2

Day 3

Day 4

p Apply It

Now that you have learned to think like a scientist, you can
answer other questions. Do seeds germinate more quickly in the
light or dark? Form a hypothesis about this question. Then plan an
experiment to test your hypothesis.

Answers will vary.
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This butterfly is going through a big change. Do you know what
it used to look like? All animals change as they get older. Do all
animals change in the same ways?

Possible answer: No; some animals change a lot, like a tadpole

growing into a frog. Other animals look like small adults when they are

born, such as a giraffe.

EssentiaI‘Question How do animals grow and reproduce?

Possible answer: Animals start out small and get larger. They grow and

age and then reproduce.




Materials n -

How does a caterpillar grow e
and change? )
Make a Prediction L‘\\J
How does a caterpillar change as it grows? Make a prediction. . hand lens

Possible prediction: A caterpillar will grow larger

and change into a butterfly.

Test Your Prediction

o Observe Look at the caterpillar. Draw
a picture of it and label all the parts you
can see. A Be Careful. Handle animals with care.

. caterpillar kit

Hill

e Measure Find the length of your caterpillar.
Record the caterpillar’s length on your drawing.

Hill

e Put your caterpillar into the kit.

(ttob, 2-4,

o Observe Once a day, observe your caterpillar and
draw a picture of it. Label any changes you observe.
If you can measure the caterpillar’s length without
disturbing it, record the length each day.

Hill
(6-7)Ken Cavanaugh/McGraw-Hill Education

Copyright © McGi
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Inquiry Activity]

Copyright © McGraw-Hill Education

Draw Conclusions

6 Interpret Data What small changes did the caterpillar go through?
What big changes did you observe?

Possible answer: first slow growth and then changing into a pupa and later a

butterfly.

e Infer What are the stages in a butterfly’s life cycle?

Larva, pupa (chrysalis) and butterfly (adult)

More

Experiment How do tadpoles change as they grow? Make a plan to test
your ideas.

Answers will vary.

Think about another animal and explore its growth.

My question is: Answers will vary.

How | can test it: Answers will vary.

Answers will vary.
My results are: Yy
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What are some animal life cycles?

Did you know that a caterpillar is actually a young
butterfly? A tadpole is a young frog. These animals go
through big changes as they grow. Do all animals change
in the same ways?

Different types of animals change in different ways.
Some animals are born looking like their parents. Others
are not. These animals might change shape or color as
they grow. They might even grow new structures. The way
an animal changes with age is part of its life cycle.

An animal is born. It grows. It reproduces as an adult. In
time it dies. Its body breaks down and becomes part of the
soil. It adds nutrients to the soil that other organisms need
to grow.

Life Cycle of a Frog ) Tadpole Young

frogs, or tadpoles,
hatch. Like fish,

' they swim and
breathe with gills.

Egg Frogs lay

eggs in water.
Adult Now the frog
looks like its parents.

It moves onto land and
can reproduce.

Becoming an Adult

A tadpole starts to )
grow legs and lungs.
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Metamorphosis

Some animals change shape through a process
called metamorphosis (me-tuh-MOR-fuh-sis).
Amphibians and most insects go through
metamorphosis. Their life cycle begins with an egg.
Eggs contain food that young animals need. Most
have a shell that protects the animal.

When the young animal has grown enough, it
hatches, or breaks out of the egg. It looks different
from adults of its kind. With time, it grows into an
adult that can have its own young. Most amphibians
and insects do not look after their young. The young
can get food on their own.

0 Quick Check
1. Compare a frog’s life cycle to a ladybug’s life cycle.

Both frogs and ladybugs go through metamorphosis.

Both start life as eggs.

Life Cycle of a Ladybug )

y Images, (tr)Ttoy Bar

Copyright © McGraw-Hill

Larva When an insect hatches,
Egg A ladybug 1 it is called a larva. A ladybug

larva eats bugs and grows.

starts life as
an egg.

-

Adult The adult
ladybug has red
wings. Females
~ can lay eggs.

| It forms a hard shell.
= Inside, it grows wings.
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How do reptiles, fish, and birds
change as they grow?

Reptiles, fish, and birds have similar life cycles. Most
of these animals lay eggs. Reptiles lay their eggs on dry
land. Fish lay their eggs in water. Birds often build nests
to protect their eggs. Most birds sit on their eggs until the
eggs are ready to hatch.

An animal grows inside the egg. For a time it gets
everything it needs to survive from the egg. When the
young animal has grown enough, it hatches. Young
reptiles, fish, and birds do not go through metamorphosis.
They look similar to adults of their kind when they hatch.

~>

Egg Females
crawl to the
beach to lay
eggs in the sand.

Young Sea turtles hatch on
the beach and quickly crawl
to the ocean.

Adult Turtles grow to 140 kilograms
(300 pounds). Females stay in the
sea until they are ready to lay eggs.

y Images

y Images,

iel Jecan/Lifesi:

(thH L
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I y Images, (bl)Ron il (cr)Datacraft Co Ltd/Getty Images

In time, young repitiles, fish,
and birds grow into adults.
They can reproduce and have
young of their own. Most
reptiles and fish do not look
after their young. The young
can find food on their own.
Birds often raise their young

until the young can fly and find

food for themselves.

Egg Fish eggs
may float in
water or sink
to the bottom.

7

@QuiCk Lab

To learn about a bird’s life
cycle, do the Quick Lab in
the laboratory activities
manual.

0 Quick Check

2. How is a reptile’s life cycle similar to a
frog’s? How does it differ?

Both reptiles and frogs start life as eggs.

Newly hatched frogs and adult frogs look

different. Frogs go through metamorphosis

as part of their life cycle and reptiles do not.

Reptiles hatch looking similar to small adults.

Young Fish
hatch and begin

.& to find food.

M
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What is the life cycle of a mammal?

Most mammals do not hatch from eggs. Young mammals
are born live. They look much like their parents from the start.
Adult mammals feed and care for their young.

As they grow, young mammals lose fat and grow
stronger. Their faces change to look more like adults. In
time, they learn to survive on their own. They grow into
adults that can reproduce and have their own young.

y, (r)Federico

(tl)Juniors Bil

Hill
Images ROOTS Collection/Getty Images, (bl)Digital Vision/Getty Images

Copyright © McG

three to five cubs at once. They
protect and feed the cubs.

Young Cheetahs learn
and practice the skills
they will need to hunt.

Read a Diagram )

How does a cheetah change as it grows?
Clue: Arrows help show a sequence.

The cheetah becomes stronger, loses

fat and gains muscle, and looks more

like an adult.
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Visual Summary
Complete the lesson summary in your own words.

Animal metamorphosis. has its own life cycle.

Amphibians and most insects go through

metamorphosis.

Reptiles, Birds, and Fish hatch from eggs. Reptiles

and fish do not usually care for their young.

Most mammals 2'€ born live. They depend on their

parents until they can get their own food.

14
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Think, Talk, and Write

o Vocabulary What is metamorphosis?

a series of changes some animals go through during their life cycle

9 Sequence Name three stages in a sea turtle’s life cycle. Put them in
order.

€gg

!

young sea turtle

i

adult

9 Critical Thinking Do you go through metamorphosis? How do you
know?

No; when humans are born they have many adult features.

o Test Prep Aniguana’s life cycle would be most like a
@turtle’s. c fly’s.

B cheetah’s. D bear’s.

EERREINOIESEEI  How do animals grow and reproduce?

Answers will vary. However, students should understand that animals grow and

reproduce in different ways.
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Math in Science

Graphing
Life Spans

How long do animals live? A fruit
fly is likely to live for only about one
month. A Galapagos tortoise can live
for 150 years! Each type of animal has
its own life span. A life span is the
amount of time an organism usually
lives.

You can compare the life spans
of different animals. Examine the
life-span data in the table on the right.
Use the data to make a bar graph
comparing the animals’ life spans.

black-tailed deer 10 years
robin 13 years

rat snake 23 years
fence lizard 4 years
toad 15 years

* under ideal conditions

Copytight © McGraw-Hill Education  Lee Kamey/US Fish & Wildlife Service
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@ Solve It

Make a bar graph using
the data from the chart.
Then use your bar graph to
compare the life spans.

The life spans of the American

robin and the toad are most

similar. The life spans of the

fence lizard and the rat snake

Make a Bar Graph \

» Title your graph. Label the
left side and the bottom.

» Next, list the animals along
the bottom of the graph.

» Write numbers up the left
side. Start with 0 and count
to the longest life span.

» Draw a bar for each
animal up to the number
that shows its life span.

are the most different.
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Look and Wonder s ;

How is this young camel like its parents? How is it different?
Which traits are passed on from parents to their young?

Possible answers: hair and eye color; height




Which traits are passed

from parents to their young?

Make a Prediction

Which of your traits are inherited, or passed
on, from your parents? Is your hair color or hair
length inherited? Make a prediction.

Students’ predictions will vary

depending on the trait they are

observing.

Test Your Prediction

o Communicate Make a data table like the
one shown. Use your table to describe
your traits.

e Classify Some traits have changed
since you were little. Others have not
changed. Circle the traits that have not
changed.

e Communicate Compare tables with
a classmate. Which of your classmate’s
traits have stayed the same over time?
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Inquiry Activity]
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Draw Conclusions
o Which traits did most students classify as traits that stay the same?

Answers will vary.

6 Infer How do you think you got the traits that do not change?

Answers will vary. Students should recognize that the traits they were born

with are more likely to be inherited traits.

G Infer Some of your traits are inherited from your parents. Underline
the traits that you think you inherited. Explain why you chose
these traits.

Inherited traits: hair color, eye color, attached/unattached ear lobes, and

dimples

More

Make a trait table that has a column for each member of your family. Which
traits do you share with your family members?

Answers will vary.

Think about other ways to explore inherited and learned traits.

My question is: Answers will vary.

How | can test it: Answers will vary.

My results are: Answers will vary.
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| Reading in Science

Meet
Darrel Frost

A lizard is soaking up warmth from the Sun when a
hawk soars overhead. The hawk spots the lizard, then
swoops down to grab a meal. The lizard has no time to
scurry away. How can it escape the hawk’s claws?

If the hawk catches the lizard’s long tail, the tail will
break off. The bird will be left holding a wriggling tail
while the lizard runs away. In time, the lizard will grow
a new tail. Growing new body parts is a trait called
regeneration.

Regeneration is one of the many amazing traits that
Darrel Frost studies. Darrel is a scientist that studies
reptiles and amphibians. He travels all over the world to
collect different kinds of lizards. Then he observes their
traits. Finally, he uses his observations to find out how
different kinds of lizards are related.
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Meet a Scientist

This lizard’s tail
broke off near the
tip. The new tip
looks darker.

Sequence \

A sequence

Write About It » gives events in order;

Sequence Read the article with a > tells what happens first,
partner. Fill in a sequence-of-events chart next, and last;

to show how Darrel learns about lizards.
Then use your chart to write a summary
about Darrel and his work.

> uses time-order words,
such as first, next, then,
and finally.

First, Darrel travels all over the world to observe lizards. Then, he

studies their traits. Last, he uses his observations to try to find

how the lizards are related.

Copyright © McGraw-Hill Education ~ Antagain/Getty Images
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What are inherited traits?

Have you ever wondered why people look the
way they do? Why do some people have brown eyes
and other people have green eyes, for example?
Every organism has traits that make it unique. A
trait is a feature of a living thing. Eye and hair color
are traits. The shape of a plant’s flowers, stems,
and leaves are traits. Traits help you recognize and
describe an organism.

Where do an organism’s traits come from? Part of
the answer is heredity. Heredity is the passing on of
traits from parents to young. Traits that come from
parents are called inherited traits. A flower’s shape
and color are inherited traits. Your eye color and hair
color are inherited traits. The number of arms and
legs an animal has is also inherited. Inherited traits
make organisms look like their parents.

el (bl, br)Susan C Hill

(t)Emilio

Hill
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Most organisms inherit traits from both
parents. For this reason, organisms almost
never look exactly like either parent. A baby
girl might have her mother’s hair color but
her father’s eye color, for example.

Organisms may look more like one parent
than the other. This happens when one
parent gives its offspring traits that are more
visible. Offspring are an organism’s young.
The offspring of a gray dog and a yellow dog
may be yellow. The offspring of a red flower
and a yellow flower could be red.

0 Quick Check

1. What are inherited traits?

traits that come from parents

.Quick Lab

To learn more about
inherited traits, do the
Quick Lab in the
laboratory activities
manual.

\

Do these people look like
they are related? What
traits do they share? v

Copyright © McGraw-Hill




Which traits are
not inherited?

Some of your traits come from your
parents. Others are learned. People and
animals can gain new skills over time.
These new skills are called learned
traits. Riding a bicycle and speaking a
language are learned traits.

Some of your traits are affected
by your environment. For example,
your hair may get lighter from being in
sunlight. A plant’s green leaves may
become yellow if it gets too much water.
A rabbit may grow fat when it finds a lot
of food. It may grow skinny when food is
hard to find.

Learned traits are not passed on from
parents to offspring. Your parents may
know how to ride a bicycle, but you still
had to learn to ride one yourself. Traits
affected by the environment are also
not passed on. If an animal gets a scar,
its offspring will not be born with scars.
If a tree loses branches in a storm, its
offspring will not grow with missing
branches.

& cuick check
2. Answer true or false.

Speaking a language is an
inherited trait.

false

126
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A A sea otter smashes a clam
shell against a rock. This
learned trait helps the otter
get food.

Changing Traits

Read a Photo

How has this tree been affected by
things in its environment?

Clue: compare the tree with other
trees around you.

Possible answer: The tree appears

to have holes in it made by the bird

pictured, or by other birds.

y Stock Photo

pl y Images,

(HDavid G

Hill
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Visual Summary
Complete the lesson summary in your own words.

e g & ‘ | Inherited Traits are passed on from parents to
5 gl

offsprings.

Learned Traits '€ New skills an organism gains

during its life.

Some Traits '€ affected by an organism’s

environment.

128
EVALUATE

Stock Photo

p y Images, (3)OWilliam L

(2)David

(t to b)Emilio

Copyright © McGraw-Hill



Copyright © McGraw-Hill Education

Think, Talk, and Write

o Vocabulary What is heredity?
the passing on of traits from parents to young

9 Main Idea and Details What is an inherited trait? Give examples.

Inherited Traits

number of arms
and legs

eye/hair color traits of parents

e Critical Thinking Why do you look the way you do?

Possible answer: | look the way | do partly because of traits | inherited from

my parents. Other traits are the result of my environment.

0 Test Prep A plant loses branches during a storm. This is an example of
A an inherited trait. C alearned trait.

a trait affected by the environment. D heredity.

LEERREINONESERI How do organisms get their features?

Organisms get features from their parents and their environment.
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Look and Wonder

A bald eagle can fly at 160 kilometers per hour when diving for
a fish. Bald eagles depend on fish for food. They also eat turtles,
ducks, and other small animals. What do other animals depend
on for food?

Possible answers: Animals depend on plants for food; animals depend

on other animals for food.

“ How do living things interact?

Answers will vary. Accept any reasonable answer.




" Materials ————
What kinds of food do owls pigeons
need?

Purpose
Find out what an owl or pigeon eats by studying an owl or pigeon
pellet.

- plastic gloves

Procedure i
« paper plate
o Work with a partner. Put on plastic gloves. Place your owl

pellet onto a paper plate.

. L . - owl pellet
e Predict What do you expect to see inside the owl or pigeon

pellet? Write your prediction. #,‘,
Answers will vary. Accept all reasonable . tweezers
responses. Q‘
b
h —~
9 Using the tweezers, separate the objects in the pellet. - hand lens
o Observe What is in the owl or pigeon pellet? Use the hand
lens. Record your observations. /\ Be Careful. Wash your
hands when you are done. z
Answers will vary but students may find undigested things, such as hair and
bones.
=
[
S
§
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Inquiry Activity]
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Draw Conclusions

6 Interpret Data What do the materials inside the owl or pigeon pellet
tell you about what an owl or pigeon eats?

Answers will vary. Accept all reasonable responses.

0 Infer What organisms might an owl or pigeon eat? What might those
organisms eat?

Guide students to infer that owls eat small animals, such as mice.

More

Interpret Data Keep track of the things you eat in one day. Do most of your
foods come from plants or animals?

Student answers will vary. Students should find that their foods come from

a variety of sources.

Think about a animal that lives in a different type of environment and what
its diet might be.

.. Student answers will vary.
My question is:

. Student answers will vary.
How | can test it:

Student answers will vary.
My results are:
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What is an ecosystem?

Look at the diagram below. Can you see a frog ready to
shap up an insect? How about a turtle resting in the Sun? Living
things depend on each other. They also depend on nonliving
things like sunlight. Living and nonliving things that interact
in an environment make up an ecosystem (EE-koh.sis-tum). An
ecosystem may be a pond, a swamp, or a field. It may be as
small as a puddle or as big as an ocean.

<
2
g
g
5
3
&
B
H
g
<]
S
=
o
£
)
ES
2
o
o




Copyright © McGraw-Hill Education

Big or small, ecosystems are made up
of living and nonliving things. Frogs, birds,
and plants are some living things in a pond.
Sunlight, water, and soil are some nonliving
things.

Different organisms live in different parts
of an ecosystem. Fish live in the water.
Water is their habitat, or home. A cattail’s
habitat is along the edge of a pond. Living
things get food, water, and shelter from their
habitats.

& ouick check

1. Which pond animals could
also survive in a land
ecosystem?

Possible answer: The bird

and the insects could

survive in a field.




What is a food chain?

All organisms need energy from food to live and grow. Most
are a source of energy as well. They pass on energy to organisms
that eat them. A food chain shows how energy passes from one
organism to another in an ecosystem. Look at the diagram below.
The arrows show the flow of energy.

The first organism in a food chain is a producer (proh<DEW-sur).
A producer is an organism that makes its own food. Green plants
and algae are two examples. Most producers use energy from the
Sun to make their own food. This means that the energy in most
food chains starts with the Sun.

—
d |‘I'#‘
i b o Y

|-

y, (tr)Lissa Harrison, (bl)Aaron Roeth Photography,

(thim

Hill
(br)Philip Puleo/Getty Images, (bkgd)Amana Images inc./Alamy
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The next organisms in a food chain are
consumers (kun-SEW.murz). A consumer is
an organism that eats other organisms. All
animals are consumers. A food chain may
have many consumers.

Next in the food chain are decomposers
(dee<kum<POH-zurz). A decomposer is an
organism that breaks down dead plant
and animal material. Decomposers put
nutrients back into the soil. Some worms
and bacteria are decomposers.

0 Quick Check

2. What might happen to
grasshoppers and eagles
if turtles were removed from
the pond food chain?

The eagles would not have

as much to eat and their

population might shrink. The

grasshoppers would not get

eaten by turtles, and their

population might grow.




What is a food web?

One morning a turtle eats a grasshopper. The next day, that
same turtle eats a crayfish. Most animals eat several kinds of
food. They are part of several food chains. Food chains can
connect to form a food web.

The diagram below shows a pond food web. Look at the
arrows from the largemouth bass to the heron and bald eagle.
They show that herons and eagles eat bass. The bass is part
of more than one food chain. The heron and the eagle are
predators. Predators hunt other organisms for food. The
organisms they hunt are prey.

Which animal eats the most kinds of food?

Clue: Look at the number of arrows
pointing toward each animal.

The bald eagle. It has the most arrows

pointing toward it.
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You can learn about living things by studying food webs.
Below, you can see that the snail eats plants. Organisms that eat
plants are herbivores. Some animals, such as herons, eat other
animals. These organisms are carnivores. Animals that eat both
plants and animals are omnivores. Can you find an omnivore
below?

Food webs also show how organisms compete for food.
Many animals eat crayfish. If snakes eat all the crayfish, the
turtles, fish, or bullfrogs might go hungry.

Copyright © McGraw-Hill Education

muskrat

pond snail

o
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+Quick Lab

To learn more about
decomposers, do the Quick
Lab activity in the laboratory
activities manual.

0 Quick Check

3. How do decomposers help
a pond ecosystem?

They add nutrients to soil and

water that help pond plants grow.

They break down material so it

doesn’t fill up the pond.

A These tiny
decomposers
were magnified
2,700 times.
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Why are decomposers
important?

In a pond, dead plant and animal
material drifts to the bottom. What
keeps the pond from filling with dead
organisms? Decomposers!

Decomposers are an important
part of ecosystems. Decomposers
feed on dead material. As they eat,
they release nutrients into the water
or soil. These nutrients help plants
and other organisms grow. Wormes,
mold, mushrooms, and some insects
and snails are decomposers. Many
bacteria are decomposers too.

These leaves will make a good meal
for decomposers. v

P.Lynch

Hill
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Visual Summary
Complete the lesson summary in your own words.

Ecosystems have living and nonliving things that

depend on each other to survive.

Food Chains and Food Webs S10W how energy flows

through an ecosystem.

Decomposers play an important role in an

ecosystem. They eat dead material and release

nutrients.
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Think, Talk, and Write

o Vocabulary What is a consumer?

an organism that eats other organisms

e Infer How does it help an animal to be part of more than
one food chain?

Clues What | Know What | Infer

Animals compete |There might not be More food is
for food. enough of one kind| available in other
of food. food chains.

9 Critical Thinking How do both plants and animals depend
on decomposers?

Decomposers recycle nutrients that help plants grow; animals may depend

on these plants or upon other animals that eat the plants.

0 Test Prep Most producers get their energy from
@sunlight. C predators.
B consumers. D rocks.

SEERRENONESEEI How do living things interact?

Student answers will vary but should reflect an understanding of the lesson

material.
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Inquiry Skill: Communicate

You know that organisms get energy from food. Scientists study
ecosystems to learn how different organisms get energy. Then they
communicate, or share, their observations. Communicating helps
people learn about the world.

p Learn It

When you communicate, you share information with others.
Some ways you share information in science are by talking, writing,
drawing, or making graphs and charts.

» Trylt
In this activity you will organize and communicate data about

a grassland ecosystem. Look at the data table below. It shows how
some organisms in a grassland get energy. It also tells how the

organisms interact. A table is one way to communicate data. You will

try some other ways.

Grassland Organisms

grass Sun

snake field mouse

hawk snake
field mouse grass
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/ skill Builder \

o One way you can communicate the data is by making a
food-chain diagram. The photographs show the start of a
food chain. Copy this food chain. Complete it by adding
the last three organisms in the correct order.

com

Copyright © McGraw-Hill Education  (tl)Amana Images inc./Alamy, (tc)Oraganics Image Library/Alamy,

(tr)GeoStock/Getty Images, (b)age
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0 Another way to communicate is by making a food
pyramid. Complete the food pyramid to show the
sequence in the food chain.

e Now, communicate by writing a paragraph. In your

paragraph, classify each organism as a producer
or consumer. Tell where each grassland
organism gets its energy.

Answers will vary. Students

should communicate the same

information about the energy

transfer in a written narrative.

O Did all three ways of communicating help you understand the data? Which way did you
think worked best? Why?

Answers will vary. Students might indicate that the food pyramid and food

chain diagram helped them understand the data better by using visuals.
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> Apply It

Think of a food chain from another ecosystem. Communicate
information about this food chain to a partner. Draw a food chain to
show where organisms in the ecosystem get energy. Discuss what
you learned.
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Visual Summary

Summarize each lesson in your own words.

Lesson 1 A life cycle describes how an organism grows

[Z and reproduces. Most plants grow from seeds.

Lesson 2 Animals have different life cycles. Some

animals are born looking like their parents. Others

change significantly as they grow.

Lesson 3 Organisms have traits that they inherit from

their parents. Some traits are learned or affected by the

environment.
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Lesson 4 Food chains and food webs show how

organisms in an ecosystem depend on one another.
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Vocabulary

Fill each blank with the best term from the list.

cone

€gg

life cycle decomposer

metamorphosis camouflage

heredity pollination food chain

inherited traits seed forest

larva

1.

. A conifer’s seeds are made inside a

trait

An amphibian begins its life as an

cone

) . life cycle
An organism goes through stages that make up its

Some organisms, such as caterpillars, go through a
metamorphosis

. The passing of traits from parents to young is known as

heredity

. . seed
A structure that can grow into a new plant is called a

: o trait
A feature of a living thing is called a

in which their body changes shape.

. ; pollination
Animals and wind help plants reproduce through

Traits that an organism gets from its parents are called
inherited traits

larva

. When an insect hatches from an egg, it is called a
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producer

ecosystem
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1.
12.

13.

14.

15.

16.

An ecosystem that has many trees is called a forest

food chain

In an ecosystem a shows
how energy passes from one organism to another.

An organism that makes its own food is called a

producer

camouflage
An adaptation called 9

helps an animal blend in with its environment.
Living and nonliving things interacting in their environment

make up an ecosystem

An organism that breaks down dead plants and

animals is called a decomposer
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Skills and Concepts

Answer each of the following in complete sentences.

17. Sequence List the stages of a flowering plant’s life cycle in the

18.

19.

20.

correct order.
seed, germination, young plant, mature plant with flowers, pollination, fruit

with seeds

Personal Narrative Describe how you use learned traits during the
course of a typical school day.
Answers will vary, but students should mention skills such as speaking

a language, reading, writing, doing math, and using certain skills to play

games on the playground.

Predict A ripe apple falls to the ground. How can this help an apple
tree reproduce?
After an apple falls to the ground, it will rot and release seeds, or the apple

could be eaten by an animal and the seeds carried to a new place. The

seeds will grow into new plants.

Infer Is it possible to have more than one producer in a food chain?
Could there be more than one consumer ?

A food chain shows only one type of producer. There could be several

consumers, though: a snake might prey on a mouse, and a hawk might prey

on that snake, for example.
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Answer each of the following.

21

22.

23.

Compare and write How are pond ecosystems and wetland

ecosystems alike? How are they different? Write as much as you can

about the comparison.

Both ecosystems are wet. Both ecosystems have a variety of different types of organisms, many

of which depend on water. Wetlands dry out for part of the year so many wetland organisms can

tolerate dry spells. Many pond organisms depend on water throughout the year.

Critical Thinking: How can an environment affect the life cycle of a
bird?

Possible response: The environment provides a place to live and materials

to build a nest. It may be difficult for a young bird to live in cold weather,

other animals can try to feed on eggs.

Critical Thinking Imagine that you are taking care of plants and
animals in a desert ecosystem. What kind of environment you would
cerate for them to live in?

Possible answers: a dry, sandy environment with temperatures that vary

from day to night, large area to allow space between plants, shady areas for

animals to cool themselves
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24. What is happening in this picture? Which part of a life cycle does this
picture show?
Possible answer: It is the stage in the life cycle where the seeds have

developed and are traveling to the soil so new plants can grow.

iad
ot 25. How do living things change?

Students should use information from the chapter to answer.
154
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Circle the best answer for each question.

1. What contains the seeds in flowering plants?

A cone

B bulb
fruit

D tuber

2. Which animal goes through a stage of its life
cycle in which it can breathe with gills?
A ladybug
B cheetah
turtle

C
@ frog

3. Which best describes a green plant’s role in
an ecosystem?

making oxygen and food

breaking down dead animals

eating other organisms

o o a(z)

recycling soil

4.Wind, insects, and animals help plants reproduce
by bringing together eggs and

@ pollen.
oxygen.
C organisms.

D water.

5. Which of the following nonliving parts of
an environment do all living things need to
survive?

A rocks and water
water and air

C water and fire

D fire and food

6. What provides a seed with energy for
germination?

A stored food
soil

C air

D fruit

7. What is the correct order for a growing plant?

A spore, seed, seedling

B seed, spore, seedling
seed, seedling, adult plant
seedling, adult plant, seed

8.The table below shows the number of birds in a
wetland ecosystem.

What most likely explains the difference
between seasons?

Season Number of Birds
summer 700
winter 60

A Many birds drown when the ice melts in
the fall.

B Many birds are killed by predators in the
spring.
Many birds die when the winter becomes
cold.

D Many birds migrate south for
the winter.
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Answer the following questions.

Refer to the diagram to answer
questions 9-11.

9. What is shown in the diagram above?

life cycle

10. The pupa stage is between what two
stages?

larva and adult

11. In which stage does a female butterfly
produce eggs?

adult
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12. Fill in the chart below. Write yes if the
trait is inherited. Write no if the trait is
not inherited.

Trait Inherited
A. scars no
B. eye color yes
C. riding a bicycle no
D. hair color yes
E. language no

13. List two traits that are inherited. Include

one animal trait and one plant trait.
Answers will vary. Possible

answers: fur color, flower’s

color, height

14. Organisms almost never look exactly
like either parent. What explains this?

Organisms do not look exactly

like one parent because they

inherit traits from both parents.
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15. Name a producer in an ocean
ecosystem.
Algae is a producer in an ocean

ecosystem. Accept all reasonable

responses.

Use the illustration below to answer
question 16.

sunlight

cattails

16. Frogs and bass eat mayflies in
this pond ecosystem. In spring,
temperatures were cold. Few
mayflies survived.

How will the pond food web be
affected in summer?

Possible answer: In summer, frogs would

have fewer mayflies to eat. Some frogs

may die. This would affect animals like

herons, which depend on frogs for food.
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Technology and Design

he
Big How do we design technologies to solve problems?
dea

Answers will vary. Accept reasonable responses.

il system a group of
1 parts that work

1 developing products

prototype a
working model
\ that can be tested

technology all the
ways people change
nature to meet their
needs

impact an effect

together to solve a
problem

design process a
series of steps for

conserve to uses
resources wisely

and processes that
solve problems
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Before reading this chapter, write down what you already
know in the first column. In the second column, write down
what you want to learn. After you have completed this chapter,
write down what you learned in the third column.

What do | Know What | Want to Know What did we Learn?
We use computers How do engineers
every day. design new

technology?

Technology helps us Are there ways that
learn and communicate. technology hurts
Earth?

Technology can help us
find new ways to make

fuels.
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& ook and Wonder

Technology, such as this monorail, helps us solve problems.
What problems does this monorail help to solve? What are
some other examples of technology?

The monorail solves the problem of getting people from one place to

another quickly and safely. Students should mention technology they

|
I’IHH.(HU!

use in their daily lives.

Essential Question [T technology meet our needs?

Answers will vary. Accept reasonable responses.




How can you design a parachute?

Purpose - washer
Your team’s goal is to construct a parachute that
makes a washer fall to the ground as slowly as
possible.

Procedure

o Communicate With your group, think about possible
ways to design a parachute. Sketch out different
designs and compare them. Select one

Answers may vary. Accept reasonable

responses.

6 A prototype is a model that allows you to test a design.
Gather materials and build a prototype of the design you
selected. Remember to attach the washer to the parachute.

e Test how well your design worked by dropping the washer
approximately 3 meters from the ground. Use a stopwatch to
measure how long it takes the washer to reach the ground.

Answers will vary. Sample answer: Test 1:5

Hill

seconds.

(b) M

o Repeat step 3 several times to confirm your results.

Hill

Sample answer: Test 2: 6 seconds; Test 3: 3

seconds; Test 4: 4 seconds; Test 5: 4 seconds

ion (t) Richard F

Hill
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Inquiry Activity]

Copyright © McGraw-Hill Education

Draw Conclusions

6 Interpret Data Present your prototype to the class. Which parachutes make the washer
fall the slowest? What do the parachutes have in common?

Sample answer The parachutes that made the waster fall the slowest were

the ones that were the biggest. All of the parachutes were of light-weight

material and made shapes like umbrellas.

0 Communicate Discuss with your group how you might change your design. Test your new
design and communicate your findings.

Sample answer: We could use a different material or attach the material to

the washer in more places.

More

What would happen if you added more washers? Do you need to change
your design? Make a plan and test it.

If we used a bigger piece of material, we could make more washers fall

slowly.

How are parachutes used for doing things such as slowing down race cars or slowing a
spacecraft returning to Earth? What do scientists think about in their designs? How do the
parachutes work? What kind of parachute would you like to research? Where will you look for
information?

Sample answer: We will look at parachutes for spacecraft. | will look on the

NASA Web site.
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What iS tech nology? What problems do these things help
Computers, phones, and cars are solve?

technology. Technology includes all the Technology dates back to when the

ways people change nature to meet first person picked up a rock and used

their needs. It includes all the tools we it @s atool. It is always changing. Think

design, make, and use. Even pencils about how people get from place to

and paper are technology. Technology place. How has transportation changed

helps people solve problems. Think since the days when people used

about the things you use every day. simple, wooden wheels?

o Quick Check

1. Why are paper and pencils considered technology?

Tranportation System

T

E—




Technology and Systems
Technology can be more than just
a single tool or invention. Technology
can be a system. A system is a group
of parts that work together to solve a
problem. Systems help people move,
communicate, and build things.

Years ago, people had to walk or
ride horses to get from place to place.
Later, the automobile was developed.
Over many years, improvements
were made to automobiles. Today,
transportation systems included
automobiles, bridges, roads, and
highways.

A This system includes, cars,
roads, traffic signs, and bridges
all working together.

Read a Diagram)

What transportation systems can you find
in this city? Do you have the same systems
where you live?

x
S
8
%
8
8
»
3
8
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How do communication
systems connect people?

You use a form of communication when
you use a cell phone or send an email. Long
ago, people communicated using smoke
signals or drumbeats. Messengers carried
mail by foot or on horseback.

With the discovery of electricity, new
forms of communication were possible.
The invention of the telegraph in the 19th
century changed communication. Telegraph
machines sent patterns of long and short

clicks over electrical wires. The series of
clicks spelled out words. This was called

Read a Diagram)i

Morse code.

The telephone soon replaced the
telegraph. Early phones needed operators
to connect callers. Instead of sending signals
over wires, today’s phones use radio waves.

What would happen if this
system had no output?

Parts of a System )—

PROCESS
The computer and the
Internet transmit it.

You send an e-mail.
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OUTPUT
Your e-mail
is received.

W

“‘m;“‘rne |
St "‘f*:;':.‘»
FEEDBACK
You can
reply.
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A There are many parts to a communication
system.

A communication system has four basic
parts—input, process, output, and feedback.
Think about sending an email to a friend. The
input is the message you put in the email.
The process is how it’s sent over the Internet.
The delivery of the email to your friend is the
output. A return email from your friend is the
feedback.

Computers were developed to do math.
The first computer was bigger than an
elephant. Today’s computers are smaller and
faster. They are important components in
ways people communicate.

QuickLab )

To learn more about the
Morse Code, do the Quick
Lab in the back of the
book.

0 Quick Check

2. What is a communication
system? Give an example.

3. What technologies are
involved in communication?
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How is technology used in
medicine?

Technology is improving medicine every day.
New technology, including medical technology, often

comes from a scientific advance. A scientific advance
is an important scientific discovery.

Medical technology includes the tools, medicines,
and methods that help people stay healthy and
safe. To develop these technologies, science and
technology go hand-in-hand. This means they are
connected. A stethoscope (STE.thuh.skohp) helps
doctors hear inside your chest. This tool could not
have been invented unless someone knew how
sound traveled.

Around 1875, a scientist discovered a type of
energy that passed through some solid objects, but
not others. This discovery led scientists to develop the
first X-ray machine.

X-rays allow doctors to see broken MRIs let doctors look inside the body. v
bones. v
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Doctors still use X-rays, but they have 0 Quick Check
other tools to help them see inside your
body. CAT scanners, MRIs, and ultrasound
help them find problems. Other tools help
doctors go inside the body. An endoscope
is a tiny camera with a light that helps
doctors see inside an organ or body cavity

4. What technologies do med-
ical professionals use?

Medical technology does not only
help people. A veterinarian has important
technology for keeping cats, and other
pets healthy. What if an animal needs an
operation? The vet may operate using the
same kinds of tools and methods used on

humans.
Veterinarians use medical technologies
Advances in prosthetics allow to find out what is wrong with animals.
people to live normal lives. v v
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How will technology shape
the future?

It's impossible to know for sure what
the future will be like, but we can make
predictions. How do we do this? We study the
past. Then we look at what we know today.

In the future, the Internet will continue to
improve the ways we work and communicate.
Today, you can send many types of
information around the world in seconds. This
will only get faster.

Faster communication, working across
long distances—these are paths to
globalization (glowsbuhleihsZAY.shuhn).
Globalization is the way technology makes
the world seem like a smaller place. It helps
people around the world do business with
one another. One day you may live in Dubai.
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A In the future, people
might rely more on
solar power instead
of fossil fuels.

0 Quick Check

5. How is technology helping
with globalization?

Stefano

Hill
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Visual Summary
Complete the lesson summary in your own words.

People solve problems and meet their

e Technology

needs through technology.

Communication Technology has improved

communication systems.

Medical Technologies Medical technologies help

people to live longer, heathier lives.
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Think, Talk, and Write

o Vocabulary A group of parts that work together to do a job is a(n)

system

6 Main Idea and Details How are technology and science
connected?

Technology and Science

e Critical Thinking Describe a technology you use every day. How
could you use it to conduct a scientific investigation?

Possible answer: | use the Internet ever day. | could use it to do find the

latest research on a science topic.

0 Test Prep A communication system starts with a(n)

@input.

B output.
C process.
D end user.

SERRENENESEERD How does technology meet our needs?

Possible answer: Technology helps us solve problems.
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Practice: Make a Model

A model explains how something looks or works. For
example, a globe is a model of planet Earth. You can observe
the globe to find Earth’s oceans and continents. You can spin
the globe to understand how Earth moves. A model can also
help you learn about living things. You can use a model
to understand how an animal uses its structures.

Beaks are common bird structures. The
shape of a bird’s beak can tell you which foods
it might eat. The hummingbird has a beak shaped
like a straw. How do you think it uses its beak?

hummingbird

Copyright © McGraw-Hill Education ©Daniel Dempster Photography/Alamy
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p Learn It

The student below is using a model to
investigate how a hummingbird uses its beak.

The student has three different straws and a
beaker of sugar water. She dips each straw into the
water. Then she puts her finger over the top of each
straw. She removes the straw, holding her finger
over the top of the straw. She places the bottom of
the straw over the opening of a graduated cylinder.
Finally, she removes her finger and lets the sugar
water flow into the graduated cylinder.

The model shows how hummingbird beaks get
nectar from a flower. It also shows which size beak
can get the most nectar.




p Design It

Your goal is to design an animal structure to do a job, such as move or obtain

food, water, or shelter. With your classmates, brainstorm the materials and
products you could use to design this structure.

On a piece of poster board, your team needs to:

- State the problem

Sample problem: Design an animal structure that will help it move

over slick rocks to find food.

« Propose a solution

Sample solution: Our animal feet will have tiny suction cups.

- |dentify materials needed

Sample materials: small, flat plastic cards, old bath mat with suction

This tool models
how a mole uses

cups, glue, ribbon, scissors ;
its paws.

- Provide a drawing with labels demonstrating the solution

Students might draw small suction

cups glued in an X pattern on a

y Images

plastic card with a ribbon around it to

illustrate an “octopus shoe” that could

Siede

be tied on.

Hill

McGi

Use any available materials to construct your animal structure. Document the
process of building your model. Take photographs showing each step.
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» Apply It
Now present your animal structure model to the class. After all

the presentations are given, get together with your team and discuss
what you have learned. How might you change your design?

Answers will vary.

©Justus de Cuveland/imagebroker/Corbis







Almost everything around you started out as an idea. How do
our ideas become a reality? How are things designed?

Answers will vary, but students might mention the design process.

Encourage students to think back to their experiences when they

designed parachutes by brainstorming ideas, prototyping, and testing

their prototypes.

[ ISEEEIENESEEI  How are things designed?

Answers will vary. Accept reasonable responses.




Inquiry Activity]
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Draw Conclusions

0 Interpret Data You might need to go back and make improvements to
your design. Make revisions until you are satisfied with the results.

6 Communicate Present your design to the class. Compare your results
with those of your classmates.

Students might take turns presenting the design, location decision, test

procedure, and test results. Allow other groups to ask questions. When the

presentations finish, each group should discuss one way to improve their

design. Sample answer: If we made the bin bigger, people would not think it

was too full at the end of the day.

More

What are some other ways you can encourage people to recycle? Make a
plan and carry it out.

Sample answer: We will ask our classmates what would make them recycle

paper instead of putting it in the trash can. We will redesign our bin after we

hear their answers.

How are people encouraging others to recycle using very creative ideas
that others haven’t thought of? Where will you look for information?

Sample answer: We will look at magazines and on the Internet for ideas.
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What are the steps in the
design process?

Some people make existing objects work
better. Others find new ways to use objects.
Still others come up with ideas for new things.
The design process is a series of steps for
developing products and processes that solve
problems.

& Underline the first
#  step in the design
process.

The first step in the design process is to
identify a problem. How do you identify a
problem? You observe people and patterns.
You ask questions.

Suppose your pet’s toy rolls behind a piece Read a Photo )
of furniture. The furniture is too heavy to move,
and you can’t reach far enough underneath itto | What need can you identify from

grab the toy. You have just identified a problem. | this picture?
You need a safe way to get the toy back. The need is for a tool to remove

What’s the Problem?)i

the ball from under the couch.

Clue: Explain the problem in your
own words.
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The next step is to think of possible solutions
and sketch them. Solutions are ideas to solve the
problem. What are some ideas that could help
solve your problem?

A You could put
something sticky at
the end of a meter
stick and try to get the
object to adhere to it.

A You could use a long set of tongs
to pick up the object.

After sketching your ideas, pick the best
one to try. Ask questions to figure out the
challenges in each idea. What materials are
needed? Are they available? Are there any
risks involved? How much would it cost to
make?

To answer these questions, you talk to
people, make observations, and do research.

0 Quick Check
1. Which do you do first, sketch an

idea, or identify the problem? 4 You could use a meter
Why? stick with a magnet

’ on a string to attract
You cannot begin to sketch a the object.

solution until you have identified

the problem. 185
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What are the steps in the
design process?

Build a model to test your ideas.
A model helps you understand how
your solution works. Sometimes you
need to build a prototype of your
invention. A prototype is a life-size
working model that can be tested.

Test the Design

Inventors test their designs by
asking questions. Does the invention
do what it was designed to do? Is the product
safe to use? Often, the best way to test the
prototype is to actually use it. You want to know
if it solves the problem or meets a need. You
might want other people to test the design.

Make sure to take careful notes as you test
your design. This will allow you to evaluate how
well your design solved to problem. You should
repeat your tests. This will allow you to verify, or
check, your results.
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.Quick Lab )

To learn how to design a
boat, do the Quick Lab in
the back of the book.

A Using the design process is a part 0 Quick Check
of an Engineer’s job. 2. What are some questions you
might ask when you test a
Suppose the invention doesn’t work. prototype?

In this case, you would have to rethink
the design. Rethinking the design could
lead to a completely different solution. ask what materials are needed,
When a design works, inventors often
improve or refine it multiple times. Then
they might try to sell their design to a
manufacturing company. An important
part of this step is knowing how much it involved, and how much the
will cost to make the product.

Possible answer: You might

whether those materials are

available, what risks might be

device would cost to make.

3. What might happen if someone
didn’t test his or her solution?

Possible answer: Without a test,

the solution might ultimately fail.

The solution may

not meet people’s needs. The

product might not be safe for

people to use.
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What is the last step in the design
process?

Communication

Communication is the last step in the design
process. You need to tell people how you solved the
problem. Communication can be like a show and tell.
You can use group discussions, written reports, and
pictures. If you made a product you want to sell, you
name it and advertise it.

You might also want to get a patent for your
solution. A patent gives a person the right to claim a
solution as their own.

0 Quick Check

,—f-"’"."_of v 4. Why is communication an impor-
( ) tant step in the design process?

B *'-—¢—~-J"")’ Possible answer: It's important
,em to communicate results so that
~ 7 propose
=\ : / others understand the solution
3 - \\h_:a solutlorl_M i
{ and can also give their own
/, bu“;""'*-'\_\ feedback.

Ay a model
\“*-_.‘_hm I - = g '“—~‘ﬁ_‘_\
= i; o revise "\:

o \, the design J/
— — — N -t

/ test \ D—
‘. the design

e —— R /

v
p—0—

7 explain “‘\\
{\ the invention
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Visual Summary
Complete the lesson summary in your own words.

Design Process The design process is a series of

1 steps you follow to develop products and processes

M that solve problems.

Prototypes " rototypes are solutions to a problem

that you can tested.

Communication Group discussions, written reports,

and pictures are ways to communicate your solution

to a problem.
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Think, Talk, and Write

o Vocabulary A(n) patent gives a person the right to claim a
solution as their own.

e Summarize What are the steps in the design process?

Identify a problem

sketch a solution

choose an idea to try

e Critical Thinking Why is it important for someone to follow the
steps of the design process when creating a solution to a product?

Heat moves from the hot forehead to the cooler cloth. The cloth gets warm

and the forehead gets cooler.

o Test Prep A person is satisfied with the solution to a problem. What
step will she most likely do next?
identify the problem
(:)communicate her solution
¢ think about possible solutions
D start the design process

Essential Question How are things designed?

Things are designed with a process that starts with brainstorming solutions to a

problem and ends with the creation and testing of a model to create a prototype.
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Science and Engineering

Practice: Designing Solutions

Have you ever been to a zoo or an aquarium? If you have,
you probably saw animals that live in different habitats. The
animals’ artificial habitats, or human-made habitats, were
probably designed to look like their natural habitats. This
helps to keep the animals healthy. Zoos and aquariums also
provide the animals with the right food and the right amount
of water.

p Learn It

Your group is going to design and build an artificial habitat.
The artificial habitat needs to be designed and built so an
animal can survive. Before you begin your group needs to
pick an animal.

e, T
Zoos try to make
an animal’s artificial
habitat look like

its natural habitat. b




Think about animals you can keep in your classroom. You might not want to pick a
large animal. For example, you wouldn’t pick an elephant. Its habitat is too big. You might
also want to think about animals you can buy.

Do research to find out about the animals’ natural habitats. What type of habitats do
the animals live in? Find out what the animals need to survive. What types of food do they
eat? How much water do they need? Do you need to have any plants in your artificial
habitat? Will you be able to create an artificial habitat that has everything the animal
needs?

p Design It

Select an animal. Gather the materials you
need and build the habitat.

Remember, living things get everything they
need from their habitat. The artificial habitat you
build must provide everything the animal
needs. Add your animal to the habitat once you
think it's ready.




Science and Engineering

> Apply It

Examine your habitat every day. Do you think the animal still has
everything it needs? You might need to go back and make
changes. Continue to observe your habitat every day. Keep making changes
until you are satisfied that the animal has everything it needs.

Answers will vary.

Now present the habitat to the class. Tell how your habitat provides
everything your animal needs to survive.

Students might take turns presenting different aspects of the animal’s

needs and the habitat. Allow other groups to

ask questions. If possible, give groups time

to review the questions and redesign as

needed.
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Lesson 3 ﬁ ’




| Look and Wonder |

Water is an important natural resource. Moving water from the
Niagara River is used to make electricity. How can people use
water wisely and keep it clean?

Possible answers: Possible answers: Don’t waste water; don’t use

dangerous chemicals around water supplies.

0 o How does technology impact society
Essent'al Questlon and the environment?

‘ Answers will vary. Accept reasonable responses.




=
How is Earth’s water made clean?
Purpose
Find out how Earth’s water can be made funnel large, clear
clean. plastic cup
Procedure

o Make a Model Place a funnel
inside a large, clear plastic cup.
Use a spoon to fill the funnel with
gravel half way. Then fill the rest of
the funnel with coarse sand. What
do you think these layers model?

Possible answer: These model Earth’s | ﬁ

spoon and  coarse sand
gravel

-
layers of rock and soil. small, clear soil and
plastic cup crushed
of water leaves
e Observe Mix a little soil and some crushed leaves

into a small, clear cup of water. Draw what you see.

e Observe Slowly pour the water, soil, and leaves into
the funnel. Draw what you see in the cup under the
funnel.

Student drawings show water that is
mostly clear with no leaves and few soil

particles.

Hill

McGi

Hill
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Inquiry Activityl]

Copyright © McGraw-Hill Education

Draw Conclusions
o How did the water in step 3 compare with the water in step 27

The water in step 3 had no leaves and was less muddy than the water in

step 2.

6 How can Earth’s water be made clean?

Possible answer: Earth’s water is made clean as it passes through layers of

soil, sand, and rocks.

More

Experiment Can food coloring be removed from water this way? Repeat to
find out.

Possible answer: | predict that food coloring cannot be removed from water.

What is the best way to get water clean? Think of your own questions about
what could be used to get water cleaner. Make a plan and carry out an
experiment to answer your question.

Possible answer: Plucking a tighter rubber band will produce a higher sound

than plucking a looser one.

My question is:

Sample question: Would muddy water get cleaner if it were filtered through fine

sand?

How | can test it:

Sample answer: | can fill a funnel with fine sand, hold it over a beaker, and pour

muddy water through the funnel into the beaker.

My results are:
Sample answer: The water in the beaker is less muddy after being poured

through the sand. 199
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How does technology impact
society?

Technology has always had an impact, or =
effect, on society. It has changed society so :
much over the years. Sometimes we don’t get
the positive results we expect with technology.
Sometimes technology has a negative impact.

Underline the part of the
text that shows a trade-off
computers have created.

We need to be careful about how we use technology.
That is because there are trade-offs to any technological
solution. A trade-off is something you have to give up in
order to get what you want. Common examples of trade-
offs are cost and safety. Computers, for example, have
improved the way we work and communicate. However,
computers can also be used to steal your personal
information.

Trucks transport products over great
distance but consume a lot of fuel
and release large amounts of carbon
dioxide. v

Bernat Bacete/Getty Images, (r)John THbeming/McGraw-Hill Education
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How can we make sure that people use technology
responsibly? One way is to set up ethics, or rules. For
example, there is an ethic that applies to people who
are test subjects in experiments. They need to be told
about any risks and benefits before they decide to
participate.

Some governments also help people use
technology responsibly. They make some ethics into
laws. The government has agencies to help enforce
these laws.

People do not always agree on ethics. When
there are two sides to an issue, positive and negative
impacts might affect one or the other differently.

For example, we can use wind turbines to generate
electricity from the wind. However, some people feel
that the wind turbines are ugly and noisy.

0 Quick Check

1. Think about a technology you use. What are some
trade-offs that come with using this technology?

Possible answer: | ride to school in a car. A car gets

me to school more quickly than walking, and it’s safer

to ride in a car than to walk across the very busy

highway. But cars release fumes into the air and use




How does technology affect nature?

Technology can also impact the environment. The way
we use technology can have good or bad effects on the
environment.

—.24" Underline three
examples of the

negative effects

DDT is an example of a technology that had a bad DDT had on the
effect on the environment. DDT is a chemical that kills environment.
weeds and other pests. At one time many farmers sprayed
their crops with DDT. This poisoned water sources. Birds
that had eaten poisoned fish laid eggs that did not hatch.
The bald eagle almost disappeared as a result. DDT
caused problems for other wildlife as well.

In 1972 the U.S. government outlawed the use of DDT.
Fish and wildlife began to recover. Today the bald eagle
has recovered in many places.

Bald eagle populations have
made a comeback thanks to the
ban on DDT.

i,

ication Gary Neil Corbett/SuperStock
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A There are many laws that
prevent companies from releasing
chemicals into the environment.

Following the Rules

Today there are many laws in the
United Arab Emirates and around the
world to protect nature. There are
strict laws that prevent companies
from dumping chemicals into
lakes and streams. There are rules
companies must follow when they
release chemicals into the air. There
are laws to protect endangered
species.

We also work to conserve our
natural resources. To conserve
means to uses resources wisely.
There are many things you can do to
use fewer resources. For example,
you can turn off water as you brush
your teeth.

+Quick Lab )

To record your daily use
of water, do the Quick
Lab in the back of the
book.

0 Quick Check

2. Give your opinion about ways
you could conserve natural
resources.

Answers will vary, but students

might suggest such ideas as

turning off lights when not

needed and conserving water

by taking showers instead of

baths.

3. Why is it important to consider
the impact of technology on the
environment?

Answers will vary, but students

will most likely suggest that

the environment needs to be

preserved and cared for in

order for it to last.
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Read a Graph )

Do people discard more
paper and paper and cardboard or
cardboard more plastics?

People discard more

paper and cardboard

because it is the largest

wedge of the pie chart.

Clue: Compare the sizes of
the wedges.

How is technology helping

to protect the environment?

People produce large quantities of garbage every
day. For years, we disposed of trash by burying it in
dumps or landfills. Landfills are specially designed places
where garbage is deposited. Some of this garbage is
biodegradable, or able to break down naturally over a
short period of time. Apple cores, banana peels, and paper
are biodegradable.

New technology is helping to turn trash into fuel. Landfills
give off methane gas. If you seal the landfill, the gas builds
up. Then scientists collect the gas and send it through
pipelines to places that can use it as a source of energy.

0 Quick Check

4. What are some other ways technology is helping to protect
the environment?
Answers will vary. Possible answer: We recycle products, which

cuts down on waste. We are making cars that have reduced

the amount of harmful gasses entering the environment.
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Visual Summary
Complete the lesson summary in your own words.

Impact of Technology Possible answer: The impact of

technology can be good, bad, or both.

Technology and the Environment ~0ssible answer: The

way we use technology affects the environment.

People and the Environment | 0Ssible answer:

People can try to reduce technology’s effect on the

environment. They can recycle products to make less

waste.
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Think, Talk, and Write

0 Vocabulary Something you have to give up in order to get what
you want is called a(n)

trade-off

9 Fact and Opinion State one fact and one opinion about
landfills.

Fact Opinion

Landfills are a source | Landfills are the worst

of methane gas. thing in a city.

9 Critical Thinking How can using disposable products damage the
environment?

Possible answer: Disposable products create waste and fill landfills.

0 Test Prep Rules for appropriate use of technology are called
thics c trade-offs.

B landfills. D impacts.

Essential Question How does technology impact society and the environment?

The impact of technology can be good, bad, or both.
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Reading in Science

Hydropower Energy

The first plant in the U.S.
opened in Wisconsin.
River current was used to
turn a turbine to produce
electricity.

Wind Energy Wind
turbines were invented
in Denmark. They used
the energy of the wind to
produce electricity.

Geothermal Energy Heat
energy from geysers was
used in ltaly. Steam from
this hot water that shoots up
from the ground was used
to turn turbines to produce
electricity.




History of Science

Draw Conclusions
When you draw conclusions,

» you explain the answer
to a question;

» you use what you
already know;

» you look for clues in
the article.

Biomass Energy This
energy source was
first used in California.
Materials such as dead
trees, leftover crops,
Solar Energy Russell = i d and animal waste were
Ohl invented a solar burned to produce
cell. It used light from heat, steam, and
the Sun to produce - electricity.
electricity.

Write About It
Draw Conclusions Why is it important for people to use renewable
energy sources? Use what you already know and what you read in the
article to draw a conclusion.

Answers will vary. Accept reasonable responses.




Visual Summary
Summarize each lesson in your own words.

Lesson 1 Technology includes all of the ways people

change nature to meet their needs.

Lesson 2 | he design process is a series of steps you

&8 follow to develop products and processes that solve

problems.

Lesson 3 Technology can have good and bad impacts

on society and the environment.
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Vocabulary

Fill each blank with the best term from the list.

conserve prototype
design process scientific advance
globalization system
landfill technology
model trade-off
1. A group of parts that work together to solve a problem is called
a__ System
2. A model that can be tested is a M.

10.

The way technology makes the world seem like a smaller place is

called _globalization

model

You can build a to understand how a solution

WOrks.

The tools we design, make, and use are examples of M,

or ways people change nature to meet their needs.

A specially designed place where garbage is deposited is called a
landfill

The series of steps you follow to develop products and processes
that solve problems is the __d€Sign process |

A thing you have to give up in order to get what you want is called a
trade-off

An important scientific discovery is called a scientific advance .

To use resources wisely is to conserve

211
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Skills and Concepts

Answer each of the following in complete sentences.

11. How are models and prototypes similar?

A A modelis a plan to make a prototype.

B A prototype is a plan to make a model.

C A model is a prototype that can be tested.
@A prototype is a model that can be tested.

12. Which is an example of a communication system?

A an email
B alanguage
@ an email, the Internet, the receipt of the email, and a returned email

D a computer, an email, a sender, and a language

13. True and False All types of technology include many different parts.

Is this statement true or false? Explain.
Technology is simply the use of something in nature to meet a need. A stick

could be technology if that stick were used to pry the lid off something or to

stir a can of paint.

14. Problem and Solution What problem can a patent solve?

Possible answer: A patent protects an inventor. When a patent is filed, then

no one else can profit from the exact same invention.

15. Cause and Effect Give an example of a way that technology can

positively impact the environment.
Answers will vary widely. Students should choose technology that creates

a positive impact, such as wind turbine technology, which creates energy

without creating pollution.
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16. Critical Thinking What trade-offs are involved in developing new
smartphone technology? Give examples.

Possible answer: Cellphone technology makes it easier to communicate.

Cellphones, however, can be expensive, making it more difficult for some

people to access that communication. Cellphones can also break or be

stolen, and information can be stolen from the Internet.

17. Communicate Write a paragraph explaining the importance of a
recent scientific advance in the field of medicine.

Students should name a medical advance, such as MRI technology, and

explain its importance, such as increasing the ability for early detection and

successful treatment.

@18. How do we design technologies to solve problems?
Answers will vary. Students should use information from the chapter

to answer the question.
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Circle the best answer for each question.

1. Look at the table below describing a
cellular communication system.

Cellular Communication
System
1 input caller speaks
cellular towers transmit
process
message
3 output delivery of spoken
message
4| feedback receiver speaks

Calls are being lost before the
message is delivered to the receiver.
What part of the system needs to be
improved?
A input

process
C output
D feedback

2. Which improvement might help the
problem described in question 1?
@ add more cellular towers
B improve the caller’s phone
C improve the receiver’s phone
D get a hearing aid for the caller

3. Which would decrease the impact that
cars have on the environment?
A increase comfort of the interior
B increase speed

decrease pollution caused by
burning fuel

D improve appearance

214
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4. What trade-offs might be considered
when designing faster transportation
technologies?

A speed and performance

B speed and appearance

C materials and performance
safety and environmental impact

5. How are prototypes used in the design
process?

A They are built to see how much the
solution costs.

B They do research on previous
solutions to the problem.

They are tested to see how the
solution works.

D They identify problems.

6. Which technology would work best to
move large numbers of people quickly
and safely across water?

@ high-speed ferry
B airplane

C bus

D train

Copyright © McGraw-Hill Education
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7. Which would work best to test a

medication that treats allergies?

@ Observe and compare patients’
symptoms with and without the
medication.

B Observe patients’ symptoms with
the medication.

C Observe patients’ symptoms
without the medication.

D Observe side-effects of the drug.

. The table below shows the results of

tests performed on different prototypes
designed to deliver packages.

Number of
Technology Packages
Delivered per Day

Existing Package

Delivery Service 56
Improved Package

. ; 72
Delivery Service
New Drone 109

Delivery Service

What can you conclude from the
results?

A The existing package delivery
service can deliver the most
packages per day.

The improved package delivery
service can deliver the most
packages per day.

C The new drone delivery service can
deliver the most packages per day.

D All services perform equally well.

9. Use the table from question 8. What

else needs to be done before deciding
which technology works best for
delivering packages?

consider trade-offs
B build a prototype
C identify the problem
D list possible solutions

10. Which should be done before a

prototype is built?

@ research other solutions
test the prototype

C record test results

D analyze test results

11. What is the first step in the design

process?

A identify a solution
identify a problem

C research a problem

D identify materials

12. Give an example of a technology

that has had a negative impact on
society or the environment. Has this
technology been improved? If so, how?
What questions do you need to ask
before deciding on a solution?

Answers will vary. Students might

identify a technology such as

automobiles, which pollute the

environment with their emissions.

They have been improved with

newer clean burning engines.
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Careers in Science

Physics Teacher

When you see a roller coaster, do you think
about the forces that keep the cars moving on the
track? Do you think about the energy that allows
the roller coaster to move? If you like physical
science, you might enjoy sharing your interest with
students. A career as a physics teacher might be
for you.

Physics is the branch of science that studies
forces, motion, and energy. Physics teachers use
their understanding of physics to lead classroom
discussions, perform demonstrations, and help
students with their research and investigations. To
be a physics teacher, you need strong math skills.
You also need to be a good at solving problems.

In order to become a physics teacher, you A A physics teacher might
would need a bachelor’s degree in physics and explain how forces act on
science education. You will also have to get your moving objects.
teaching certification. To teach at a college or
university, you would need advanced degrees.

Images

— 9 u
-~/ Write About It £
Write a question you might have about the \ v
job of a physics teacher. f ‘ 3
v ™

Sample question: What type of research L ) 1A | ! :

do physics teachers conduct? . . €
A Helping students with
their investigations is g
one of the jobs of a E:
physics teacher. §
216
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_ Glossary/ <l

o
absorb to take in A green leaf absorbs all colors of light . seloily bl galadel
except for green. s sl ae Lo esnd] Glol] guom lpins] 33,500 pates
adaptation a structure or behavior that helps an e 8 L el e o) AL sl Sl ]
organism survive in its environment Sharp spines are one eled) le ouelut) aiSill Aoy SoloJ) g d¥) jleal) pasiw
adaptation that helps a cactus survive.
amphibian a vertebrate that spends part of its life in G Mt ol e iy g lall b Bl T g3la3 Glo Lo
water and part of its life on land bl ) o garid] awld) 5 L)

B

&=
bird a vertebrate that has a beak, feathers, two wings, oo shasal) Gares leads olabizs dhss sl o ol SIS Al
and two legs and lays eggs el
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camouflage an adaptation that allows an organism to 0ok 4 il o) o gless¥l (o) AU pes dm e 4294l
blend into its surroundings el
cell the basic building block of life You can use a Sl 2al¥] 25k Basl s
microscope fo see that a leaf is made up of many tiny o el o 0955 Db D15 o) 25 o)) plasin] LSy
cells. Lazdud) L))
circuit the path that is made of parts that work together Pl bl 2un el Lo Joss el oo Glia Jlas 3515
to allow current to flow This circuit is made of a battery, B Ll
wires, a light bulb, and a switch. glizog bels) rluaoy s oyl (o 5,0 oda 5555

& L 25

community all the living things in one place that interact s 3>y olSe B Basradl) ol LS gar (L) Beione

All the organisms in this pond make up a community. i Lo Gplas
Al Livins 2S,0) ade (3 dod] SLSLY) per 555
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competition the struggle among organisms for water, lrbas¥) ol sl of sl (e do) SlolS)] g gloal) GuBLS

food, or other needs There is competition for water Y
between these springbok. el Lo duz,9Y) s odn Gudlis

compound machine two or more simple machines put . Lo pliegass ATl gl g ol i"s." a
together Scissors are a compound machine because they =~ 22! o Jestuw L5 ) iy 2231, 5 0sSy ¥ dSe i) pacd)
are made of levers and wedges. (ehas¥l e sl of 5L s Loy Lo s

conduction heat transfer between two objects that are obuadio Gresar on 5120 Jlan) Jeo o3
touching The mug of hot cocoa warms your hands by Joss s ligh oLl oIS o s Cluass Lonie s [Buzu

conduction. g

conductor a material which heat or electric current A IS e Pl LA) sl sl s sale o se
moves through easily Copper is a good conductor of heat Pl Ly Sl e oo guloi!
and electric current.
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cone a plant structure where seeds are made in some et SbLal) Gass (B Lodddl 0585 s il o c3r S5 9050
nonflowering plants Slibg sl o pyall 5,850

consumer an organism that eats plants or other animals 553 Bblsed) sl bla) U5k o> cols Ellgne
Eagles eat fish, snakes, and other small organisms so they 0 g ) d DL3lSy Gletlly IV e i) odis
are consumers. il ) Ll

convection heat transfer through liquids or gases S 5T o e 3ol Jlas R aans
A convection oven blows hot air around food to bake it. gl plabll s> o5Lad) clsgd) olad) desnl) 021 ebs

=
D
decomposer an organism that breaks down dead plant el Sblgaly Sl SbsSe ot > 515 ok
and animal material Worms are decomposers that eat ole b U sl GlogY) e s IET b Al LS Glapa)!
dead leaves that fall to the ground. -uss )
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distance the amount of space between two objects 05180 5l s G aad) BBl
or places The distance between these two toys is five lieti 5 Guteall) Gile G dilusd) @S
centimefers.

L anlae Lle absls 3,50) HUae¥) Jolan glam) Blas

drought when there is no rain in an area for a long

period of time
b

ecosystem the living and nonliving things that interact in Lpiass go Jeloms 1) s Lil) oLty dod) lslS) (o pLAD
an environment g Lo B

egg an animal structure that protects and feeds some UoseS il g Blesdl @ Lo 5 )i bl gom S dud
very young animals such as birds selal)
electric current a flow of charged particles When a5L S Blimd )3 Glews 335 (AL 4S LS
electric current flows from a battery to a light bulb, the e by Aol ¢85 o DY) e Sl dd] G945 Lowie
bulb glows. -gluadd!

ﬂ\ﬂ n
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ebeS)) g aslel B desls Aol g8 dasd

electrical charge the property of matter that causes .
Al &b ,yS Sy Gell)) Jim' i cabaes 9 glJ) cl e

electricity Rubbing a balloon on a sweater gives the
balloon a negative electrical charge.

&
& C
& 1 <
< b &5 & ! &
i) L Ny et %
“8lec® S S50
O LA LA |
(4 o e < S o o
L & & 4
€ g < o

035 Solosay B adls o con Ausidolidog g5 Aad

electromagnetic rays visible light, X-rays, and radio
sy HiSo ) siaimg)) b liios g ) dniF) g con)l

waves Light is the only electromagnetic ray you can see.

element a building block of matter Gold is an element. ool e cadd) asl) sl dasy uads

embryo a young plant that is just beginning to grow sl sk 053 T wie il (5,0l ) e

Lgess 3,80 o 13 Jd® sae ao A olalS S A% L Adge
Jim JlB sue i o oalm Yl Saagel) clblaosd] o i) ol
) el i 5 o

endangered when one kind of organism has very few
of its kind left Bengal tigers are endangered animals
because there are very few of them left in the world.
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energy the ability fo do work Energy from this bowling ik plad) Gle auzl) d9Us
ball causes the pins to fall over. ol bsiw ) wadsd 5,5 e dnsl) dBL)) 5055

environment all the living and nonliving things that i e g d LSS e age Loy lSe)) Hw
surround an organism Water, soil, rocks, trees, and oo o i) o dcdig)) panly S i¥y sasally do,idls L))
zebras are parts of the giraffes” environment. Ll

exoskeleton a hard covering, or shell, that holds up JEIES VLU POR | [PPSR AR e JA U gl JSea
and protects an invertebrate’s body A snail’s shell is an ey
exoskeleton. oo alSs o ool dadsh

/’P

a2

fish a vertebrate that lives in water and breathes oxygen plasialy goraSH) puising oLl (B sy ola5 olse Ao
using gills oLl

Cogicn £l o 102,31 ois G oledl W15 ol 6515 0 LD
Byl slael dasaw aies) ) ol Hle¥) ole
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flower a plant structure where seeds are made

food chain a series of organisms that depend on one
another for food

Doddl b e bl o cj> G405

leians Gle aains ol aesd) lolS)) e 2l £500E Al
3l Gle Jsasl) pas)

sabowy Apao/aikqind0ss

) ‘soBbw] K149 /UOISIALIDII(Z) UOIDINPT [[IH-MDIDON/ZNID UDSNS(Q OF L)

nys,

INCh) ‘Wod*

(5) “Awpyy,

A s Gle pas cl,sd e 3adgred) asa)l LS

friction a force that occurs when one object rubs against
i lyd) Cadys Sl Jol il G Sis )

another Friction between a brake pad and a rim stops a
bike.

fruit a plant structure that holds seeds 9ddl Gle goim ledl o s3> B el
£ . | (
f\J
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e o) e JS3 L ud sle GLE

gas matter that has no certain shape or volume These A
paeleg)] et i lgIL) 3L

balloons are filled with a gas called helium.

3 . - P ., . * -
gills a structure some animals use to take in oxygen from sled) o ¥ Galsira Cblgod) Gas par o s pewbas

water

lewmd (a,¥) Gis 353 e oo o dabae)) wdd) 353 dwdle

gravity a pulling force between two objects, such as you h
e Y g ,:J/_;.a.:d/e,hc)’ Aol Cdiss

and Earth Gravity pulls these skydivers foward Earth.

adall b o) L) ad Gl 3 GlS) sa e (Mo e

habitat the home of a living thing A coral reef is a 3
s o wuall ) loged] o dle o) ooledd]

habitat for many fish.

SEN | I COROPY TECEWN [ JON T TE N[N BUP

heat the flow of energy from a warmer object to a ! )
¥l Gle il )] yrins o uaid]

cooler object The Sun is Earth’s main source of heat.
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heredity the passing on of traits from parents to offspring Lo ) bY) e sled) Jlaml 450

'y

hibernate to rest or go into a deep sleep through the 25l) elidd) s PO sread) poull o) els 2u¥) (goid Silu
cold winter

e

\\.,-—// e
TR (/R UPRYTEEE PO PRSI -

inherited trait a characteristic that is passed from
By s90 dro 5,030 58l

parents to offspring A flower’s color is an inherited trait.

g LS AL Hlall of a5l,ed) s ¥ ssle Jile
b lil) e Jile Gilal))

insulator a material that heat or electric current does
not move through easily Plastic is a good insulator of

electric current.
£d

invertebrate an animal that does not have a backbone Aol Ga ol Jrasd 5,80 2gee aa) gud ols> (goLa0Y

GL-10 Glossary/ jusalal

sebow] £3499,7}0045w09(S) “Awoly

/uspgaH PIRQ(h) 20450404 960/|pyx1d/0Za13 olIW(E) “AWD|y/K1D1qIT 21n401d SPIMPLIOM/K1IB4S [NDA(Z) “AWID|Y//041Y040UYd/SDIPNY dIO(] OF 4)

<79 =T fimT @ S<TEery oM@ £y UoIDONP] [IIH-MDIDIN



woa 204 I8HNYS /PuD|uaaIB(h) ‘sebow] AHao/siald apais(e) ‘Awpjy/He|rpg Koil(z) “Awp)y/apwi(q o} )

<@ (rorR §im T @ reFery e ¥y UOHOONP [IIH-MDIDON

kinefic energy energy in the form of motion

(aS,>) e asub a3l AuS o A8ls

larva the stage in some insectsl life cycles
which comes after hatching

leaf the plant structure where a plant makes
food

learned frait new skills you are taught or
learn with experience Riding a bicycle is a
learned ftrait.

cuaal) als o by Sl Gass Bl 3555 8 Al e A0

B KOS Y PPN I EN Y PSS B

s Lgolany o) Glany) Lty 8asasr Sylpn Amaiifin Agus
b B L e G Slsd)
AewiSo dew Ay S,
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lever a simple machine that consists of a
straight bar that moves on a fixed point, or
fulcrum

life cycle how a certain kind of organism
grows and reproduces

ol ~
o

wﬁ.&’

light a form of energy that allows you to see
objects Light travels in a straight path from a
lighthouse.

S

liquid matter that has a certain volume but
not a certain shape

lung a structure some animals use to take
in oxygen from air Humans breathe oxygen
using lungs.
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AR
M

magnet an object with a magnetic force; magnets can
attract or repel certain metals

mammal a vertebrate that has hair or fur, is born live,
and feeds its young with milk

mass a measure of the amount of matter in an object

W

matter anything that takes up space and has mass
metamorphosis a series of changes in which an

organism’s body changes form A fadpole becomes a frog
through metamorphosis.

Laas oalae gubliidd) iy rdiwbalie 350 4 pus (udoliio

sl B B35z gel) Bald) &S aLs

i

LS g Ehall e I Jide b ) @aLe

&

o) L) g (S8 LS et )it e dlal Jo
gl Lewins o35 S0 (9 253 ol g
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metric system a common system of standard units of dnsbeas) bl wlas) ple alas (5 5t0 plias
measurement A cenfimeter is a unit in the metric system. sl L) 3 olB sasg redil)

migrate to move from one place to another These geese AT olse ga Jln¥) B
migrate south when the weather gets cold. S5k uab] sy Loaie Ly o) o2le

mimicry an adaptation in which one kind of organism S o amd) Ll glysl as Ld g el dn b 351w

looks like another kind in color or shape RULEA A N RENC )

model A representation of something that cannot be
directly observed.

motion a change in the position of an object pard) pinge B i AS e

AT
N/
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nocturnal an adaptation in which an animal is active
during the night and asleep during the day

nutrient a substance that helps living things grow and
stay healthy Spinach has many nutrients that people
need.

5 el b daies Cos blasd) s caSa) dn b ld ol
Sl oLt als

s cladly sedl Gle ol B8 aclas aske LHIAE juate

R

ol ¥l s Lpd) plimg ) ESNAES) pnlis)] o syl duié folecal)

opaque not allowing light to pass through An ice cream
cone is opaque. You cannot see through it.

organism a living thing Koala bears and eucalyptus trees
are organisms.

I} PPN ISTyory Sumgy gy L)
M o o5 ol S ¥y piee oS Gwd) by S

Ao s seed flial 5 Ll g elogl) gl (BLS oo~
s SIS LuszISY) Uity YIS des

pan balance a tool used o measure mass

a8 Gubad pasad 8l (s 95 (ol iee
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photosynthesis the process through which plants make elisl) ol pes ddee gﬂ-‘ sla

food

pitch how high or low a sound is A whistle has a high gl alasal ol gl lane < guad) 3-‘-’7‘/
pifch. cdedi o pawll g dads

pollination when pollen moves from the male part of a (oY) ganal) ) aasll o oS ginall e tlalll Jlaml el
flower to the female part, after which a seed can form Boddl oS Lasayg

pollution what happens when harmful materials get into sl sl clagll sl <Ll 2 asLall slsall 815 Saals
water, air, or land

population all the members of one kind type of organism & &= S e sals £90 ) s Gil) 31,93 gar Aiad]
in an ecosystem ! plaad)

(S) ‘sabow K49 /K|Dy] - 19014 OLIOHIACH) ‘9214195 BJIIPIM B USId S'N(E) WO }004sIaHNYS /ouny1fo(Z) ‘sabow] Kieo/siaid apais(d o4 1)

so0ssIadns/jIpgIaqqny

position the location of an object eid) 352y GlSa [X 19
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potential energy energy that is stored and ready to be el sales sl b Bsil) Bl S pr[E
used A sled at the fop of a hill has potential energy. by Bl JUI Lol sr925ell 22Vl

producer an organism, such as a plant, that makes its olal) e caslis ey > SIS T
own food

property any characteristic of matter that you can Lprlas o ahife sall) dow :‘g-“-“'
observe A sweef tasfe is a property of this pineapple. melall Glidl dea o (wbbY) oz

prototype A life-size, working model of a product that
can be tfested.

pulley a simple machine that uses a rope and wheel to
move an object

Glossary/ uselzit GL-17



pupa the stage of some insects’ life cycles before Srtiod) alo e G il gass Bl 8593 B Al e A !

becoming an adult

Lalols)

o)

Closas eonll Jo A lalitag g ant¥) e 3L Jlnl glad)

radiation transfer of energy by electromagnetic rays
such as light, radio waves, and X-rays The Sun warms
your face with light radiation.

recycle to turn old things info new things Plastic can be
recycled to make new bottles and other products.

reduce to use less of something When you fix a leaky
faucet, you reduce your use of water.

reflect to bounce off a surface Light reflects off a mirror.
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refract to bend Light refracts as it moves from the air to
the water.

reproduce to make more of one’s own kind

reptile a vertebrate that has scaly, waterproof skin,
breathes air with lungs, and lays eggs

resource something in the environment that helps an
organism survive Flowers are a resource for butterflies.

respond to react to something When the weather gets
cool in the fall, this tree responds by losing its leaves.

ol adainy G lan) i ojlue e spaal) ol onl LS
bl ) elsgd) o Jazn Losie cpad) jaSa

s g5 G il glnl SLSE

oLl pslio aules cadlod) avy as glab olas sy
uaed) gy 4 (e guiiing

slad) Gle l_;"‘” P aelud dud) uﬁ ek yuae
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Paze el plasan) Jlesiul dale

reuse to use something again Old bottles were reused fo :
el o el 3 dapai] Sl plasiial el

make this building.

o0 bl ey 28)38)) olally cld) pate olad) ge e PRy

root a plant structure that takes in water and nutrients
alSe

and holds a plant in place
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screw a simple machine made up of an inclined plane
wrapped info a spiral

99N

IIH

<749 | it @ eTEery e ey

GL-20 Glossary/ szl



shelter a place in which an animal can stay safe A nest le¥l paiy Olsesd) 42 s olfe ke
is a shelter for young birds. skl E1,3] s5le s

ot H

Y2INE) ‘sebow &

S e ey M ol ALLS it e e AT Adanews AT
by A aad) )

simple machine a machine with few or no moving parts
A lever is a simple machine.

sabow] Aa9/ysng aipy(9) ‘sebow] Ayao/esny

solid matter that has a certain shape and volume Dt gy JS L) aale ks

@,

sound a form of energy that comes from objects that 5 A plar ¥ g juas Al B JISaT sl e

vibrate

speed how fast an object moves over a certain distance sl Bamg (B Bblis Go gl plans Lo Jlaze Ao

/OBNUDA 4331(S) AWy /56919 PIADA(H) “AWD]Y /S3BDW] YO04SWOD(E) “UOHDIND3 IIIH-MDIDIIN/HOIS |

state of matter a form of matter, such as solid, liquid, aolilly bLully dball Alod) Jio ool JIS8) ool E3led) AL

and gas
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static electricity the build up of an electrical charge on sl Gl 2ol oSl bl S5 LSl U S
a material Static electricity can cause you fo get a shock — w22 wseb Lowie dowan clilo] 3 ZSLad) cb g ) oo o) 05w

from touching a doorknob. b

stem a plant structure that holds a plant up and helps e Sladl 3l el Gle¥ wlal) g2 bl o = Gl
leaves reach sunlight coseded) el acl)

structure a part of an organism Horns are structures -ailrlas) ““J-'uj-‘ ] ‘}L_r"” S oo e5> guas
that help wild sheep keep safe. i) Glo> e D)) sl (D o o)

switch a device that allows you to control the flow of BN e Sl LAl 385 b pSoal) ol Sler The
electric current through a circuit

S Zx

&

=
Technology all the ways people change nature to meet oelt) dncdal) ) Gla¥) ey (1) codlo®) g Lo gd gaSS
their needs ) ) il L]
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temperature a measure of how hot or cold something
is When you visit the doctor, she measures your body’s
temperature.

trait a feature of a living thing Spofs are a trait of
Dalmatians.

translucent scattering light that passes through, so that
objects on the other side appear blurry Frosted glass is
translucent.
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transparent letting all light through, so that objects
on the other side can be seen clearly Clear glass is
transparent.

Bhy 0Ser s B3ld) e ya,edl csndl And] e ploew) Blad
Toon &3 ol le La¥)
Ol Lzl ple )

vertebrate an animal with a backbone

vibrate fo move back and forth quickly A guitar string
vibrates after you pluck it.

volume a measure of how much space an object takes
up

The garduated container is used to measure liquids
volume

r
e

(5 syee o) Glom (55La2

Lis e calsidly aladU 25,00 315l
Agle hie)) wie ylod] g iy

Laaled) aliis ‘_5.01 el 9o o~
Bl pon ol yacl) clegl) pasion

wedge a simple machine that uses force to split objects
apart
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weight a measure of the pull of gravity on an object

wheel and axle a simple machine that consists of a
wheel that moves around a post; the post is called an
axle

work what is done when a force changes an object’s
motion You do work when you move a bow to play the
violin.
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