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Careers in
Science

Objectives
After this lesson, students will be able to
P.1.4.1 List the three main branches
of science.
P.1.4.2 Explain why it is important for
scientists in different fields to work together.
P.1.4.3 Explain how science is important
in nonscience careers.

Target Reading Skill

Careers in Science

Reading Preview
Key Concepts
• What are the three main
branches of science?

• Why is important for scientists
in different fields to work
together?

• How is science important in
nonscience careers?

Target Reading Skill

Using Prior Knowledge Explain that using
prior knowledge helps students connect
what they already know to what they are
about to read.
Answers
Sample answers:
What You Know
1. There are different fields of science.
2. Scientists work together.
3. Knowledge of science is used in
nonscience careers.

Using Prior Knowledge Before
you read, look at the section
headings and visuals to see what
this section is about. Then write
what you know about scientists in
a graphic organizer like the one
below. As you read, continue to
write in what you learn.
What You Know
1. There are different fields of
science.
2.

What You Learned
1. The three main branches of science are
Earth and space science, life science, and
physical science.
2. Most scientific questions being
investigated today span the different fields
of science, including questions related to
exploring beyond Earth and developing new
sources of energy.
3. In many nonscience careers, a knowledge
of science is essential in order to perform
the job.

What You Learned

What Do Scientists Look Like?
1. On a sheet of paper, draw a picture of a scientist at work.
2. Compare your picture to that of a classmate.
3. Use both of your pictures to list the characteristics of a
“typical” scientist.
Think it Over
Inferring Where do you think your ideas about typical scientists
come from?

How would you like to live and work on an island? Can you
work under challenging conditions, such as extreme heat?
Would you like to hike and explore new places? Would you
enjoy flying in helicopters? If you answered yes to these
questions, maybe you should consider becoming a scientist!
This job description probably doesn’t match your idea of
what a scientist does. But it accurately describes the work of a
volcanologist, a scientist who studies volcanoes. Volcanologists
do such things as collect and study samples of molten rock
after a volcano has erupted. Other scientists can be found at
work in the oceans, in laboratories, on glaciers, and in outer
space. Wherever people are asking questions and searching for
answers, they are using the skills of scientific inquiry.

1.
2.

Earth science:
Volcanologist

Teaching Resources

• Transparency P4

Preteach
Build Background
Knowledge

L2

Science in the Community
Ask: What adult do you know who uses
science in performing a job or pursuing a
hobby? (Students may know a variety of
people who use basic science in performing a
job or pursuing a hobby. Examples include
firefighters who must know about materials
that are not fire resistant and hobbyists, such
as bird watchers.)

L1
Skills Focus Inferring
Materials sheet of paper
Time 15 minutes
Expected Outcome Many students will
draw a picture of a bespeckled, solitary
man in a lab coat working indoors and
using a microscope or another piece of
scientific equipment. Discussion can
counter this stereotype. The characteristics

of a “typical” scientist students may
mention include high intelligence,
curiosity, and a lack of sociability.
Think It Over Sample answer: Ideas
about typical scientists come from
television news media, newspaper and
magazine articles, and experiences with
adults who work in science-related fields.

Branches of Science

Instruct

How many different science careers can you name? Your list
would probably include such careers as astronauts, doctors, and
engineers. But would it also include crystallographers—scientists
who study the three-dimensional structure of chemicals? How
about ornithologists—scientists who study birds? As you can
see, the term scientist spans many diverse fields and interests.
Because the areas of scientific study are so diverse, scientists
organize their work into three major branches, or fields of study.
The three main branches of science are earth and space
science, physical science, and life science.

Branches of Science
Teach Key Concepts

Earth and Space Science Earth and space science is the
study of Earth and its place in the universe. Some earth scientists study the forces that have shaped Earth throughout its
long history. Others study Earth’s oceans or its weather. Space
scientists study the planets and stars that exist beyond Earth.
Physical Science Physical science includes the study of
energy, motion, sound, light, electricity, and magnetism. It
also includes chemistry—the study of the tiny particles that
make up all things, from flowers to stars.
Life Science Life science is the study of living things, including plants, animals, and microscopic life forms. Life scientists
also study how living things interact with each other and with
their surroundings. The study of the human body is part of life
sciences, too.
What topics of study does physical science include?

Physical science:
Chemist

FIGURE 19

Branches of Science
The diverse topics of scientific
study can be classified into three
main branches: earth and space
science, physical science, and life
science. Classifying Which branch
of science includes the study
of clouds?

Life science:
Ornithologists

L2

Three Main Branches
Focus Tell students that there are three main
branches of science into which all the
specialized studies of science are classified.
Teach Ask: What are the three main
branches of science? (Earth and space
science, life science, and physical science) In
which branch is the human body studied?
(Life science) In which branch is weather
studied? (Earth science) Which branch
includes the science of chemistry? (Physical
science) What topics does physical science
include other than chemistry? (Motion,
sound, light, electricity, and magnetism)
Apply Ask: Into which main branch would
you classify biophysics? (Students may infer
by the name that biophysics includes aspects
of both biology and physics. Students may
argue for either life science or physical science.)
Explain that biophysics focuses on the
physics of living things, and thus it is
classified as a life science. learning
modality: verbal

Independent Practice

L2

Teaching Resources

• Guided Reading and Study Worksheet:
Careers in Science
Student Edition on Audio CD

Monitor Progress
Differentiated Instruction
L1 included in that main branch of
Less Proficient Readers
Communicating Ask students to create a
science. learning modality: verbal
poster that includes three columns, with
headings for life science, physical science,
and Earth and space science. Under each
of the headings, students can have either
words or drawings that communicate
the subject areas or specialized fields of study

L2

Skills Check Ask students to compare and
contrast the three main branches of science.
Have students explain what fields of study
each branch includes and how the three
branches could overlap.
Answers
Figure 19 Earth and space science
Physical science includes the
study of motion, sound,
light, electricity, magnetism, and chemistry.

For: Links on branches
of science
Visit: www.SciLinks.org
Web Code: scn-1614
Download a worksheet that will guide students’
review of Internet resources on branches of science.

Scientists Working Together
For: Links on branches of science
Visit: www.SciLinks.org
Web Code: scn-1614

Scientists Working
Together
Teach Key Concepts

L2

Different Scientists Collaborate
Focus Tell students that on many projects,
scientists with different specialties and from
different fields work together toward a
common goal.
Teach Use the analogy of players on a sports
team to reinforce this concept. For example,
each player on a soccer team has different
responsibilities and plays accordingly. Ask:
What responsibilities does a soccer
goalkeeper have? (The goalkeeper protects
against shots on the goal and almost never
moves downfield.) What are the different
responsibilities other players on the team
have? (Forwards normally stay on the attack
at the opposing end, while the sweeper and
other defensive backs almost never attack the
goal. However, they all must communicate
and work together in order to achieve their
goal.) Emphasize that together these players
function as a team, blending their skills and
talents together with a common purpose of
winning. Similarly, scientists of different
skills and areas of study often work together
toward a common goal.
Apply Challenge students to think of other
analogies for scientists working together.
Such analogies include the variety of
musicians in the school’s marching band,
and the crew of carpenters, bricklayers,
electricians, plumbers, and others who work
together in building a house. learning
modality: verbal

Although it is convenient to think of science as divided into
three branches, these areas are not really separate at all.
Most scientific questions being investigated today span the
different fields of science.
If you have ever worked on a difficult jigsaw puzzle with
friends, then you can understand how scientists study questions and solve problems. One friend might work on one
corner of the puzzle, while you work on another. Similarly,
a physical scientist might investigate one piece of a scientific
“puzzle” while an earth scientist works on another piece of the
same puzzle. As you read about two scientific questions being
investigated today, you can see how they involve the cooperation of a wide range of scientists.
Exploring Beyond Earth Will it someday be possible for
humans to live in space? The International Space Station was
designed in part to study this question. In orbit since 1998, the
space station has been home to many crews, who stay for
months at a time. On board, scientists explore the challenges of
living in space. On the ground, hundreds of other scientists
make the work of the crew possible.
How is scientific inquiry similar to assembling a
jigsaw puzzle?

FIGURE 20
The International Space Station
The International Space Station
continually travels around Earth,
about 400 km above the ground.
Posing Questions What questions
are the scientists who work on the
space station trying to answer?

Address Misconceptions

FIGURE 21

Exploring Space

Scientists May Have Narrow Roles
Focus Tell students that not all scientists
work through the whole scientific inquiry
process in the jobs that they have.
Teach Explain that, generally, scientists
have jobs in which their focus is at one stage
of the scientific inquiry process, and those
scientists may never continue to another
stage. For example, some scientists spend
their lives in the field, gathering observations
about nature. Other scientists specialize
in working in a laboratory conducting
experiments. Some scientists concentrate
on reviewing other scientists’ observations
and developing hypotheses for still other
scientists to test.
Apply Use the scientists shown in Figure 21
and Figure 22 to make this point about
science work. For example, ask: What stage
of the scientific inquiry process are the food
scientists in Figure 21 engaged in? (They
appear to be conducting an experiment in the
laboratory.) Explain that other scientists may
have gathered observations about food in
space or developed a hypothesis. learning

It takes the work of many scientists to
address the challenges of living in space.

Astronauts
Some astronauts pilot the space station, while
others carry out experiments. They may study
how living in space affects muscle strength or
whether crops can be grown in space.

Computer Scientists
On Earth, computer scientists design
programs that manage many aspects of
space flight, from keeping the
temperature stable to controlling the
space station’s robotic arm.

L1

modality: visual
Food Scientists
Eating in space is a challenge. Food scientists
develop foods for space flights that are easy
to use, nutritious, and, perhaps most
importantly, tasty!

Materials Scientists
Materials scientists study the properties
of materials such as ceramics to
understand how they would perform in
the harsh environment of space.

Monitor Progress

L2

Writing Ask students to imagine being a
scientist on the International Space Station
who keeps a journal of daily activities. Have
students write a journal entry that describes
working on a project with other scientists on
board the station.

Differentiated Instruction
L3
Gifted and Talented
Researching the ISS Have students
research the work of scientists aboard the
International Space Station. Ask them to
write a report detailing a project scientist
aboard the ISS have worked on. Students
might use library resources for this
research, or they could do a search of the
Internet for the NASA website dedicated to
tracking events on the ISS. Encourage

students to present their completed work
to the class. learning modality: verbal

Answers
Figure 20 Sample answer: Can humans live
in space? What foods are best for astronauts
living in space? How does living in space
affect muscle strength? Can crops be grown
in space? What materials are needed to
protect spacecraft from the harsh
environment of spaces.
Scientists must work
together to solve the
problem.

Help Students Read

A soybean-powered bus 

What are biofuels?

FIGURE 22

Developing Biofuels
Many scientists are studying biofuels as a
promising new source of energy.
Predicting What problems might arise if the
scientists on this project didn’t communicate with
one another?

Botanists
Fuel crops must be easy to
plant, grow, and process.
Botanists, or plant biologists,
are studying soybeans, corn,
trees, and fast-growing grasses
as potential fuel crops.

Monitor Progress

Imagine
boarding a bus that didn’t run on gasoline—but on soybeans instead! Buses like these already exist in several
cities. Fuels made from soybeans or other plant matter
are called biofuels. Unlike gasoline and oil, biofuels
burn cleaner and are readily available.
What kinds of plants make good fuels? What conditions do they need to grow? And how can the energy
in plants be converted into fuels? These are questions
that botanists, soil scientists, chemists, and many other
scientists are working together to answer. The goal of
all these scientists is to produce high-quality, inexpensive biofuels that do not contaminate, or pollute,
the environment.

Developing a New Source of Energy

Relating Text and Figures Refer to the
Content Refresher in this chapter, which
provides the guidelines for the Relating Text
and Figures strategy.
Have students read the text related to
scientists working together to develop new
sources of energy. Then, have them use
Figure 22 to identify the kinds of scientists
that are working together on this project and
describe the focus of each different scientist.
Ask: What are the three kinds of scientists
pictured in this figure? (Botanists, soil
scientists, and chemists) How would you
classify each of these scientists in terms of
main branches of science? (Botanists are life
scientists; soil scientists are Earth scientists;
and chemists are physical scientists.) What
can you learn about these scientists by
looking at the figure that you cannot by
reading the text? (Sample answer: Scientists
work in the field and in the laboratory. Here,
the botanist and the soil scientist are gathering
observations in the field, while the chemists are
working in the laboratory. The work probably
involves a lot of data collection and analysis.)

L2

Skills Check Have students make a table to
contain the information about the different
scientists shown in Figure 21 and Figure 22.
The table could have three columns with
these column heads: Type of Scientist,
Branch of Science, Area of Study.
Answers
Figure 22 Sample answer: The different
scientists might work at cross purposes. For
instance, chemists might concentrate on a
plant that botanists had already rejected as
too difficult to grow and process.
Fuels made from soybeans
or other plant material

Soil Scientists
Soil scientists provide information
about soil conditions. They help
identify crops that may be used for
both producing fuel and for
improving the soil.

Chemists
To obtain the best fuels, chemists
analyze the chemical makeup in
plants and experiment with
various methods of producing
fuels.

Piecing Information
Together

Photo #?

Key Concept
The process of science uses observation and
inference skills to piece together information
and form hypotheses.

How do the skills of observing and inferring help
scientists piece together information?

Skills Focus
observing, inferring, predicting

Materials

Procedure
1. Examine the small section of the book your
teacher gives you. Use your observation skills
to list any facts you can state conﬁdently
about the book, including its characters,
setting, or events.
2. Based on your observations, what can you
infer the book is about? Write one or two
sentences describing the book’s storyline.
3. Get together with a partner and share your
book sections, observations, inferences, and
story descriptions.
4. Together, write a new one- or two-sentence
story description based on your shared observations and information.
5. Get together with another pair of students.
Repeat Steps 3 and 4.
6. After you have written your description of
the story as a group of four, look back over
all your story descriptions. Note how they
have changed over time.

L2

Prepare for Inquiry

Problem

• paperback book, cut into sections and stapled
together
• paper
• pencil

Piecing Information
Together

Analyze and Conclude
1. Observing Look over the list of observations
you made in Step 1. Were any of the observations really inferences? If so, explain why.
2. Inferring How conﬁdent did you feel about
the inference you made about the storyline
in Step 2? How did your conﬁdence level
change when your observations included
additional sections of the book?
3. Predicting How do you think your level of
conﬁdence would change if you observed
more and more sections of the book? Explain
your reasoning.
4. Communicating Write a paragraph explaining how this activity resembles the work of
scientists. How do the observations and
inferences you made relate to those that
scientists make? What do your story descriptions represent?

More to Explore
Choose a scientiﬁc article from a newspaper or
magazine. Read the article and identify three
observations and three inferences that the
scientists made.

Skills Objectives
After this lab, students will be able to:
• observe a small section of a book and list
facts about the book
• infer what the storyline of a book is from
observations of a small section of the book
• predict how a person’s confidence would
change if more sections of a book
were seen
• communicate how the activity resembles
the work of scientists.
Prep Time 45 minutes
Class Time 40 minutes

Advance Planning
Collect an appropriate number of paperback
books. Each book should be age-appropriate
and also unfamiliar to students. A guillotine
paper cutter is ideal for cutting a book. Do
not cut too many pages at a time. Keep pages
in order as the book is cut up. Staple pieces
together. Alternatively, use photocopies of a
short story in place of a paperback book.
Teaching Resources

• Lab Worksheet: Piecing Information
Together

Guide Inquiry

Analyze and Conclude
1. Accept answers that demonstrate an

understanding of what an inference is.
2. A good answer is one that demonstrates
that as the number of observations increases
there is an increase in confidence.
3. The level of confidence would rise because
the more observations, the more confidence
there is in inferences.

4. Scientists make observations of objects
and events in the natural world and then
make inferences from those observations.
The story descriptions represent the
interpretations (inferences) that scientists
make from their observations.

Introduce the Procedure
Cut out a portion of a paperback book, read
the portion to students, and ask for their
observations. Write these observations on
the board. Then, ask for inferences about the
article based on their observations.
Expected Outcome
In the initial pairs, there will likely be
little confidence in the inferences that are
made. As the groups get larger and the
accumulation of observations grows larger,
students should become more confident
about their inferences.

Science in Nonscience
Careers
Teach Key Concepts

FIGURE 23

Careers and Science
A knowledge of science is useful
in many nonscience careers.

L2

Everyone Needs to Know Science
Focus Tell students that most people don’t
work as scientists, yet most people need to
know some science to do their jobs.
Teach Have a volunteer read aloud the
paragraph about why firefighters need to
know science. Ask: What could happen to
a firefighter if he or she knew nothing about
chemistry? (The firefighter could be hurt
badly or even killed if he or she added water
to the wrong material.) Emphasize that the
more knowledge of science a person has, the
more qualified that person is for jobs in the
modern world.
Apply Ask: What scientific principles do
the adults in your family need to know to
do their jobs? (Sample answer: An office
worker needs to have some knowledge of how
a computer and other electronic equipment
work, including principles of physical science
related to electricity in order to avoid electrical
shocks and other problems.) learning

A chef uses knowledge about the
chemistry of food and cooking.

A painter understands the
chemistry of paints.

Science in Nonscience Careers
Are scientists the only people who need a knowledge of science
on the job? The answer, of course, is no. In many nonscience
careers, a knowledge of science is essential in order to perform the job. Just a few of the careers that involve science are
presented here.
Chef Whether cooking a simple meal or creating a dessert
masterpiece, chefs rely on science in the kitchen. Did you know
that scrambling an egg involves chemistry or that living organisms are the key to baking delicious breads and cakes? And
would you know how to prevent food from spoiling and causing sickness? A lot of science goes into what you eat!
Artist You might be surprised to learn that the work of artists
involves science. Sculptors must know about the properties of
the materials they use. For example, would bronze be a good
material to use for an outdoor sculpture? Glass artists apply the
physics of heating and cooling as they shape glass. And painters
must understand the properties of the paints, paper, and other
materials they work with.

modality: verbal

Sound Technician From concert halls to radio stations,
sound technicians are busy behind the scenes. Their job is to
make sure that the sound quality is at its best. Sound technicians must understand how sound waves travel and how they
interact with different materials. Most sound technicians use
electronic equipment to adjust the sound quality in different
situations.
What is one way that science is involved in an
artist’s career?

Monitor Progress

L2

Writing Have students explain why a
firefighter, sound technician, chef, or artist
needs to have some knowledge of science
to perform their jobs.
Answer
Sample answer: Sculptors
must know about the
properties of the materials they use.

Assess
Reviewing Key Concepts
1. a. Earth and space science, life science,
and physical science b. Earth and space

A sound technician uses knowledge
about how sound waves travel.

A ﬁreﬁghter must understand
the chemistry of ﬁre.

Firefighter When a fire alarm goes off, firefighters do not
know what type of fire they will encounter. Is it a grease fire,
an electrical fire, or something else? Did you know that some
materials actually catch on fire if you spray them with water?
Understanding chemistry helps firefighters put out fires and
clean up hazardous spills quickly and safely.
What is one way that science is involved in an
artist’s career?
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Section 4 Assessment

Target Reading Skill Using Prior Knowledge
Review your graphic organizer and revise it based
on what you just learned in the section.
Reviewing Key Concepts
1. a. Listing What are the three major branches
of science?
b. Describing Write a one-sentence
description of each of the three branches
of science.
c. Classifying Into which branch of science
would you classify the following scientists: a
scientist studying the organisms in a river; a
scientist studying how a river first formed?
2. a. Identifying Give an example of a scientific
investigation that involves scientists from
different branches working together.
b. Problem Solving How might an Earth
scientist studying volcanoes work together
with scientists in each of the other branches
of science?

3. a. Reviewing Why should nonscientists study

science?
b. Applying Concepts How would a knowledge

of science benefit a gardener?
c. Making Judgments A friend tells you he

doesn’t need to study science because he
doesn’t even know what career he’ll want to
pursue. What would you tell your friend?

Help Wanted With a family member, look
through the job listings in a local newspaper.
Cut out four listings—two for science careers
and two for nonscience careers. For the science
careers, identify the branch of science and the
educational background required. For the
nonscience careers, identify what science
knowledge is needed to perform the job.

science is the study of Earth and its place in
the universe. Life science is the study of
living things as well as how living things
interact with each other and with their
surroundings. Physical science is the study of
chemistry and the study of motion, sound,
light, electricity, and magnetism. c. A life
scientist would study the organisms in a
river, while an Earth scientist would study
how a river first formed.
2. a. Sample answer: What biofuel would be
a good source of energy? b. Sample answer:
The Earth scientist might study how
volcanoes form; a life scientist might study
what organisms first appear after a volcanic
eruption; and a physical scientist might
study the chemical composition of the lava
that erupts from a volcano.
3. a. For many nonscientists, a knowledge
of science is essential in order to perform a
job. b. A gardener needs to understand life
science in order to understand how plants
grow and the interaction of plants and other
organisms in a garden. A gardener would
also need to understand soil types, weather
and climate, and other fields of Earth
science. c. Sample answer: In many
nonscience careers, a knowledge of science is
essential in order to perform the job.
Therefore, studying science is a good way to
prepare for the future no matter what career
is eventually chosen.

Reteach

L1

Call on volunteers to classify each of the
following according to which main branch of
science it falls under: study of light (Physical
science), study of ocean currents (Earth
science), study of the sun (Space science), and
study of diseases (Life science).

Performance Assessment

Help Wanted L1 Examples students
choose will vary, in part depending on
local industries. A typical science career
will be one in a health-related field, such
as nurse or physical therapist. A typical
nonscience career might be chef or auto
technician.

L2

Writing Have students imagine that they
are consultants to a company that wants to
build a factory on land that is undeveloped.
Ask students to write a letter to this company
detailing the kinds of scientists it would need
to gather the information necessary to go
ahead with the project.
Teaching Resources

• Section Summary: Careers in Science
• Review and Reinforce: Careers in Science
• Enrich: Careers in Science

