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For more help with this activity, look up the following terms. You'll find some of them in this
book. (Check the index.) You'll find others in science books, dictionaries, or encyclopedias.

light energy concave fiber optics
reflection convex kaleidoscope
refraction optics periscope
prism telescope camera obscura
mirror camera

lenses microscope

PART T How Well Did You Meet the
Challenge?...‘..."..

When you've finished building your device,
evaluate it. Does it do what it is supposed to do? Ask
yourself the following questions. Your teacher and
classmates may take part in this evaluation.

1. How does your device use light?

2. Why is your device a good example of tech-
nology?

3. How might you improve the image made by your
device?

PART 8¢ Extending Your
EXperienCe......oaes

This activity helps you learn about the con-
nection between science and technology. Science
and technology affect us and the world around us in
many ways. Think about the following questions and
discuss them in class. You'll find more about science
and technology in Chapter 1, “What Is Technology?”
and Chapter 2, “Technology Brings About Change.”
1. How have the following devices made life easier

and better?

* microscope
¢ telescope

® periscope

In your opinion, which came first, science or
technology? Why?
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Our people-made world is a very complex
place. Each day we use many machines and systems
that can be very hard to understand. How does a mi-
crowave oven cook food without a flame? How does a
home heating system know when to turn on or turn
off? What controls the traffic lights?

People have created these and many other fa-
miliar products to make our lives easier and more
enjoyable. From alarm clocks that wake us in the
morning to toothpaste that cleans our teeth before
we go to bed, the products we produce using tech-
nology are countless.

After reading this chapter, you should
be able to 0000000000000000000000000000!000000000

Define technology.

Discuss how technology has become part of our
everyday lives.

Describe the four families of technology.
Describe the technology-science relationship.

words you wi'l need 4425000000000 00000 000 ¢

technology
communication technology
production technology
transportation technology
biotechnology

science




Technology Is All
Around Us

When people use knowledge, materials, and
tools to create things that meet their wants and
needs, they create technology. Technology is the
means by which we try to improve our people-made
world.

Technology is all around us. It provides the
home we live in, the food we eat, and the clothes we
wear. Builders use technology to construct homes
and other structures. Farmers use technology to
grow and harvest the food we buy at the supermar-
ket. Fig. 1-1. Stores use technology to keep the food
fresh and to calculate the prices of our purchases at
the checkout counter. Fig. 1-2. Our clothes are the
products of technology, too. Technology was used to
make the fabric, cut the pieces, and sew the pieces
into garments.

Technology is part of our everyday lives. The
names of some products of technology have even be-
come part of our everyday speech: Nintendo, Walk-
man, Watchman, The Pump.

AARAAAAAAAAAPAANAPNAPPPIIN
Fig. 1-1. Farmers use technology to

help grow and harvest food products.
Here a farmer is harvesting corn with a
machine called a combine.
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Fig. 1-2. Computer and laser technology make store
checkout faster and easier. A laser beam scans the bar
code on the package, then sends information to a com-
puter about the product and its price.
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The way people live and work in the commu-
nity is the result of technology. Think about some of
the things you do almost every day. How do you get
to school? What do you do in your spare time? How
do you stay in touch with friends and family? We use
technology to do all these activities. In fact, we de-
pend on technology for our way of life.

People need technology, but technology also
needs people. People with various jobs and skills
keep our technological world running. Bankers,
teachers, technicians, scientists, engineers, and hun-
dreds of others help design, produce, and consume
(use) the products and services of technology.

Our community is one small part of a techno-
logical world. Technology has helped bring the glob-
al community closer together. The many countries
of the world are at our fingertips, only a phone call
away. Satellite and broadcast technology can bring
us shows and concerts live from remote parts of the
world. Fig. 1-3.

Technology has made the world community
so much smaller that we can have breakfast in New
York and lunch in Paris, France. The Concorde su- AP AAAAPAAAPAPIPAPAINIPPAAAN
personic transport makes this possible. Fig. 1-4. Fig. 1-3. Direct broadcasting by satellite

From products in our homes to the services  (DBS) brings television programs from
that bring our world closer, the advantages of tech-  @round the world directly into our homes.
nology make life easier and more enjoyable. Technol-
ogy has worked its way into almost everything we
do. We can say that technology is pervasive. Perva-
sive means “throughout.” Technology can be found
throughout our people-made world.

APPAPNAAPPPPIAPPPPPNAANAAPN
Fig. 1-4, Technology has brought the

world community closer through high-
speed travel. The Concorde cruises at
an altitude of 50-60,000 feet, traveling
at 1,350 miles per hour.
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As you can see from these examples,
technology changes our world in many
ways. The impacts of technology,
whether they are social, economic, or
environmental, affect us all. Through-
out this book, you will learn about
these impacts.
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1. What products of technology found in
your classroom might not have been found
in your parents’ classroom?

2. How has technology made your life easi-
er? How has it made your life more compli-
cated?

B Using pictures cut
from magazines and
o newspapers, make a
ACfIVIfY poster that illustrates
one of the following statements:
“Technology affects our daily
lives.”
“Technology makes the world
grow smaller.”

The Four Families of
Technology

There are four families of technology. Each
family provides products or services that can help us
every day. Fig. 1-5. The four families are:
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communication technology
production technology
transportation technology
biotechnology

The  family TECHNOLOGY
of technology that TRIVIA

helps us gather, | .
Storcandlsharclimy At last count, the United

. . States had a whopping
portant information | ;44 593 40 telephones
IS communication in use

technology. This
family of technolo-
gy allows us to communicate ideas clearly and
quickly across longer distances.

Production technology provides us with the
manufactured and constructed products we use each
day. Automobiles, furniture, magazines, pens, and
even buildings are products of production tech-
nology.

People have become very dependent on trans-
portation technology. Products, materials, and peo-
ple can be sent quickly anywhere in the world
through a complex system of transportation tech-
nologies.

The newest technology family is called
biotechnology. Biotechnology is the use of living
cells to help create new products. Genetic engineer-
ing is one part of biotechnology. Genetic engineer-
ing allows us to change the characteristics of plants
and other organisms. Imagine designing a tomato
plant that repels worms or a vaccine that protects
peaple from cancer. Biotechnology may make these
things possible.

All of the families, or systems, of technology
work together. All four families are related. For ex-
ample, an automobile is an example of transporta-
tion technology, but it is produced using the
principles of production technology. By using tech-
nology from all four families, people can create a
much greater variety of useful products.
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THE 4 FAMILIES OF TECHNOLOGY

Fig. 1-5. Each of the four families of
technology provides products or
services that make our lives better

Transportation Technology and easier.
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1. Consider the Walkman radio. Which fami-
lies of technology are involved in its cre-
ation and use?

2. Many people are concermned that some
products of transportation technology are
polluting the environment. Explain how
transportation technology can be used to
solve this problem.

The Science-Technology
Relationship

Many people think science and technology are
the same thing. This just isn't true. Science and
technology help one another, but they are very dif-
ferent subjects.

Science is the study of our natural world. In
science class, we explore nature by learn-
ing about biclogy, physics, chemistry,
and earth science. For example, we
might observe living microorgan-
isms under a microscope or test
chemicals for acidity.

As we have noted, tech-
nology is the study of our peo-
ple-made world. In technology
class, we might explore
transportation systems,
communication systems,
and production systems.
We might build a rocket
and study its flight. We
might calculate the alti-
tude it reaches.
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Even though science and technology are very
different subjects, they often work together. Technol-
ogy and science are most powerful when they work
hand in hand. When science and technology work as
teammates, the results are often incredible.

The pacemaker is a good example of how this
teamwork can produce a miracle. Your heart beats
about 70 times each minute. Each beat sends blood
from the heart to all parts of the body.

In science class, you have learned that the
body needs oxygen, carried in the blood, to stay
alive. Unfortunately, some people suffer from a de-
fect in the natural system that controls the number
of times the heart beats. The result is that not
enough oxygen gets to the cells in the body.

Doctors and engineers together developed the
pacemaker to fix this breakdown in the natural sys-
tem. The pacemaker is a small machine that is
placed under the skin. It controls the number of
times per minute the heart beats. The machine
sends a tiny electrical shock to the heart muscle
each time the heart muscle should pump. Fig.

1-6.

Battery provides
electricity, sending
it through a wire that

connects to the heart. . s rasmasns
Fig. 1-6. The pacemak-

er is a product of tech-
nology that helps
replace a faulty natu-

Another wire ral system.

leads from the
" heart back to

1 _§ the battery,

i 1% completing the
electrical
circuit.
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B Look around your
community. Identify sys-
tems in each of the four
families of technology.
Make a list of these systems.
Later, as your class plans a model
community, you will find this in-
formation useful.

Science provided the information about the
natural function of the human body. Technology,
using this information, developed a machine that
could replace the faulty natural system. The powers
of science and technology now keep 500,000 people
alive each year with pacemakers.

Science and technology are very different sub-
jects. Together, however, they form a powerful tool
to make life easier and better. Together, they im-
prove our lives and surroundings. Fig, 1-7.
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1. The pacemaker is one example of tech-
nology and science working together. Name
some others.

2. Why are science and technology working
together more powerful than either one
working alone? Explain.

D b b d b s o e C A

Fig. 1-7. The connection between science and technolo-
gy can easily be seen in the space program. Scientists
and technologists are working together to deveiop life
support systems for space travel,

THE TECHNOLOGY/SCIENCE CONNECTION

TECHNOLOGY

Material engineers design
new materials to meet new
needs,

Structural engineers design
structures that will support
specific loads.

Technology provides life-sup-
port systems for long stays in
space.

Hydroponic food production
will support long stays in
space.

SCIENCE

Chemists help us understand
the structure of materials bet-
ter.

The science of physics ex-
plains how forces act on an
object under a load.

Physiology is the study of liv-
ing organisms and their bio-
logical systems.

Geneticists develop new vari-
eties of plants.
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@ Technology is people using tools, materi-
als, and information to create products or services
that meet our wants and needs.

@ The products of technology have become
part of our everyday lives. Technology can be found
throughout everything we do.

@ The families of technology are communi-
cation technology, production technology, trans-
portation technology, and biotechnology.

@ Science is the study of our natural world,
whereas technology is the study of our people-made
world.

@ Science and technology together make a
powerful team that can improve our people-made
world.

1. Define fechnology.

2. What family of technology helps us gather,
store, and share information?

3. What family of technology provides most of our
everyday products?

4. How has technology brought the world commu-
nity closer together?

5. If you were studying how the planets revolve
around the sun, would you be studying science
or technology?

6. Give two examples of how science and technolo-
gy working together have improved your life or
surroundings.

7. Farmers may soon be harvesting plants that
have been developed to resist freezing in cold
weather. What family of technology will this
product come from?

8. Explain the differences between science and
technology.

9, List five ways technology has influenced your
daily routines.

10. What products in your home are the resuit of
communication, transportation, and production
technology? List two products for each of these
families of technology.

SCIENCE

1. Tomatoes are fragile. Packing them for shipment
is hard because they are round. Find out what
science and biotechnology have done to create a
more cube-shaped tomato.

MATH

1. You read in this chapter that pacemakers regulate
heartbeats. If a person’s heart beats 70 times per
minute, how many times will the heart beat in
one 24-hour period?

LANGUAGE ARTS

1. For one day, try not using a television or tele-
phone. How did you spend your time? How did
you communicate with friends outside your
home? In a paragraph or two, describe your day.

SOCIAL STUDIES

1. Make a list of the brand-name products in your
home. Report your findings to the class. Deter-
mine the top ten brand names listed in the entire
class and find out where these companies have
factories.

2. Draw a map of the world and write the company
names from Activity 1 in their respective coun-
tries.
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Technology Brings

About Change

INtrodUCHION.coetecrtrtstrerenserrsersesssrrrens

Technology is a powerful force that brings
about changes in the way people live and work. The
impacts, or influences, of technology can be positive,
negative, or sometimes both. You can feel the im-
pacts of technological change in your home, your
community, and the world.

New technologies have changed forever how
people communicate, produce products, transport
things, and meet their daily needs. Changes due to
technology can take place quickly or very gradually.
In a mere 75 years, people have gone from dreaming
about flying to landing on the moon. In a short 50
years, we have gone from no television to live TV
programs viewed around the world by way of satel-
lite systems.

After reading this chapter, you should
be able to [ XXX XX R ERSE SRS ERRE SRS RSRSSNESEESE SRR R X

Explain when and how technological
change began.

Discuss how people satisfy their needs with
technology.

Discuss the impacts of the Agricultural Era.
Discuss the impacts of the industrial Era.
Discuss the impacts of the Informaticn Era.

words you will need...0..00...0....’0.......

Agricultural Era
Industrial Revolution
Industrial Era

mass production
factory system

cottage industry
Information Era
service industry
electronic cottage
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