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Lesson 4: Perspectives on
Technology

Goals: Research advancements in
video surveillance technology and
learn about how this technology
may have an impact on society

Time Required: 40 minutes

Materials Required: Perspectives

on Technology Student
Reproducible 4; pens; library and/or
computers with Internet access 

Directions:
1. Discuss how fact-finding and
research help people develop
informed opinions. Explain that, in
this lesson, students will learn
about a controversial issue in
technology. Using research,
students will develop an informed
position based on facts and
discuss whether their views
change as a result of the
information gathered.
2. Ask students: Where have you
seen video surveillance cameras
being used (e.g., streetlight, mall,
ATM)? How does this form of
security make you feel? Discuss
the responses as a class. 
3. Distribute Perspectives on

Technology Student Reproducible
4 and read the introduction aloud
as a class. 
4. Discuss students’ reactions to
both sides of the issue. Based on
the article, do they agree or
disagree with video surveillance?
5. Have students research video
surveillance in preparation for
writing their scientific journal
entries.
6. When students have completed
their journal entries, ask: Did your
initial opinions change as a result
of your research? Why or why not?

Wrap-Up: Have students discuss
how society usually responds to
new technologies, including
surveillance in schools and on the
Internet. Choose one issue and
have a class debate. 

FREE Teaching Guide and Classroom Poster

Part 1 of 2

You’ll Find:
• Lesson instructions and 

student reproducibles

• Curriculum chart 

• Classroom poster 

• Student magazine

Lesson 2: Be a
Submarine Engineer

Goals: Learn the principles
of kinetic energy (the energy
of motion) and develop an
understanding of how they
relate to daily activities in
students’ lives

Time Required: 40 minutes

Materials Required: Be a

Submarine Engineer Student
Reproducible 2; Resource
Sheet 2 (found in Part 2 of
2); pinwheel, sink, and
“turbine” building supplies,
such as craft sticks, straws,
tape, etc.

Directions:
1. Have students look
around the classroom and
identify objects in motion
(e.g., fan, clock, hands being
raised). Review the
definition of kinetic energy
(the energy of motion). Have
students determine a source
of the kinetic energy they
see at work in the classroom
(e.g., the clock arm is
powered by a motor, which
is powered by a battery).
2. Distribute Be a Submarine

Engineer Student
Reproducible 2. 
3. Organize the class into
pairs. Have students
complete the experiment by
following the steps of the
scientific method. As
students engineer a turbine
that spins, remind them 
that the experiment is
demonstrating kinetic
energy.
4. As a class, compare and
discuss the findings of each
student pair. 

Wrap-Up: Have students
reflect on the experiment by
writing a scientific synopsis
of how the experiment
demonstrates kinetic energy.

Lesson 3: What’s Your Location?

Goals: Practice math skills through problem-solving scenarios
and word problems; learn how the Global Positioning System
(GPS) and advancements in navigation have an impact on our
lives and society

Time Required: 40 minutes

Materials Required: What’s Your Location? Student
Reproducible 3; Resource Sheet 3 (found in Part 2 of 2);
pencils, pens, library and/or computers with Internet access 

Directions:
1. Review the definition of satellite (an object that is put into
orbit around the earth, the moon, or another body to relay
communication signals or transmit scientific data). Explain
that satellites relay communication signals to Earth for items
such as television, radio, and telephone.
2. Discuss how the GPS is a satellite network, created and
organized by the government, that consists of 24 satellites
orbiting the earth. The GPS can contact these satellites in
order to determine their location in relation to the location of
an object (such as a ship or car) and is able to follow the
object as it moves. 
3. As a class, review how the following facts about how the
GPS works:

• A ship-based electronic device broadcasts a radio signal. 
• One of 24 satellites (each weighing 3,000–4,000 pounds!)

orbiting high above Earth picks up the signal and
determines how far the ship is from the satellite. If the
distance is 10,000 miles, the GPS uses this information to
draw a circle with a radius of 10,000 miles. The satellite
location is the center of this circle.

• The signal is picked up by another satellite and the
distance is determined again. If the ship is 12,000 miles
away from this second satellite, we now have two
imaginary circles—one with a radius of 10,000 and one
with a radius of 12,000. The two intersect, and the ship’s
position falls within the area of overlap. 

• A third measurement from a third satellite narrows down
the possibilities to just two points in space. Usually, only
one of these makes sense.

• Review how radio waves travel at the speed of light at
186,000 miles per second. Write the formula Velocity x
Time = Distance on the board.

4. Distribute What’s Your Location? Student Reproducible 3. 
5. Have students research more about the problems GPS
engineers had to solve to make the system highly accurate.
(Visit www.trimble.com/gps for interesting facts.)

Answer Key: 1) $12 billion divided by 24 satellites = $500 million each. 
2) 15,000 ÷ 86,000 miles/sec, or .0806452. Rounded, it’s .081 seconds. 3) B.
4) 5.9 miles/hour. 5) .51 miles.

Distribute Your Future: What’s Out There? so that students can learn about 
more advancements in science and careers in engineering!
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Dear Teacher:

Welcome to Mission: Define Your Future, a
FREE national standards–based program that
features easy-to-use lessons, reproducibles, and
resources. Created to help your students practice
research, scientific inquiry, and problem solving,
this program shows students how to relate
practical science and math skills to real-world
experiences in engineering.

Encourage students to read Your Future:
What’s Out There? It’s full of cool, brain-
teasing facts that will spark students’ enthusiasm
for science and math. It will also explain some
incredible advancements made by engineers that
have improved our world.

We hope that you enjoy the program and that your
students learn they hold the answers to some of
the questions about the world and universe!

Sincerely,
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NATIONAL STANDARDS AND BENCHMARKS
SCIENCE
Understands the composition and structure of the
universe and the earth’s place in it

Understands the sources and properties of energy

Understands forces in motion

Grades 6–8

Knows that the planet Earth and our solar system appear to be somewhat unique, although similar systems 
might yet be discovered in the universe
Grades 9–12
Knows ways in which technology has increased our understanding of the universe
Knows that although the origin of the universe remains one of the greatest questions in science, current scientific 
evidence supports the Big Bang theory
Grades 6–8
Knows that energy is a property of many substances

Grades 9–12
Knows that all energy can be considered to be either kinetic energy (energy of motion), potential energy (depends 
on relative position), or energy contained by a field (electromagnetic waves)
Grades 6–8
Knows that an object’s motion can be described and represented graphically according to its position, direction 
of motion, and speed
Grades 9–12
Knows that laws of motion can be used to determine the effects of forces on the motion of objects

Grades 6–8

Understands the role of written symbols in representing mathematical ideas and the use of precise language in 
conjunction with the special symbols of mathematics
Grades 9–12
Understands the components of mathematical modeling 
Grades 6–8

Organizes and displays data using tables, graphs, frequency distributions, and plots 
Uses data and statistical measures for a variety of purposes 
Grades 9–12
Selects and uses the best method of representing and describing a set of data 
Understands how the reader’s bias, measurement error, and display distortion can affect the interpretation of data
Grades 6–8

Selects and uses appropriate units and tools, depending on degree of accuracy required, to find measurements 
for real-world problems
Grades 9–12
Solves problems involving rate as a measure (e.g., speed, density)

Grades 6–8

Knows ways in which technology and society influence one another 
Grades 9–12
Knows examples of advanced and emerging technologies and how they could have an impact on society
Grades 6–8

Knows that most technological systems require an input of energy, which is an important consideration both in 
designing an object or a system and in conserving energy 
Grades 9–12
Understands scientific principles of energy, work, and power in relation to technological design
Grades 9–12
Understands the electromagnetic fundamentals of generators, transformers, and motors 
Grades 6–8
Identifies the elements, structure, sequence, operation, and control of systems
Grades 9–12
Knows that understanding how things work and designing solutions to problems of almost any kind can be 
facilitated by systems thinking, which employs mathematical modeling and simulation

Grades 6–8

Establishes and adjusts purposes for reading
Uses a variety of strategies to extend reading vocabulary 
Grades 9–12
Uses context to understand figurative, idiomatic, and technical meanings of terms
Extends general and specialized reading vocabulary 
Grades 6–8
Determines the appropriateness of an information source for a research topic
Organizes information and ideas from multiple sources in systematic ways 
Grades 9–12
Uses a variety of print and electronic sources to gather information for research topics
Uses a variety of primary sources to gather information for research topics
Grades 6–8

Plays a variety of roles in group discussions 
Uses strategies to enhance listening comprehension 
Grades 9–12
Asks questions to broaden and enrich classroom discussions
Understands influences on language use 

Sources: NCTE (National Council of Teachers of English), IRA (International Reading Association), McREL (Mid-Continent Research for Education and Learning)

MATH
Uses a variety of strategies in the problem-solving
process

Understands and applies basic and advanced concepts
of statistics and data analysis

Understands and applies basic and advanced properties
of the concepts of measurement

NATIONAL STANDARDS BENCHMARKS LESSON
1 2 3 4

TECHNOLOGY
Understands the relationships among science,
technology, society, and the individual

Understands the nature and uses of different forms of
technology

Understands scientific principles related to electricity

Understands the nature and operation of systems

LANGUAGE ARTS 
Uses the general skills and strategies of the reading
process

Gathers and uses information for research purposes

Uses listening and speaking strategies for different
purposes

Science Math Technology Language Arts

A complete curriculum chart, including standards and benchmarks, can be found in this Teaching Guide.

Lesson 1: Are We Alone in the Universe?

Goal: Discover how technology has improved our
knowledge of the universe

Time Required: 80 minutes (two 40-minute class
periods) 

Materials Required: Are We Alone in the Universe?

Student Reproducible 1; Resource Sheet 1 (found in Part
2 of 2); library and/or computers with Internet access

Directions:
1. Ask students: Do you believe that there are forms of
life on other planets? Why or why not?
2. Discuss how scientists are able to use technology to
test theories, perform experiments, and gather
information that helps them acquire facts to answer this
question. 
3. Review these key definitions: solar system (a system of
planets and other bodies orbiting a star such as the
sun); orbit (an invisible path followed by an object
circling another body); sun (the star around which the
earth and other planets revolve; a huge ball of hot gases
that gives off intense light and heat and is necessary to
all life on Earth). Distribute Are We Alone in the

Universe? Student Reproducible 1.
4. Guide students in researching answers to the
questions on the reproducible and sharing their findings
in a class discussion.

Wrap-Up: Choose several responses from Question 5
on student reproducible 1 that express opposing
viewpoints and have students read them aloud. On the
board, list the most compelling arguments on each side.
Have students vote on whether they think we are alone
in the universe. Did anyone change his or her position
during the discussion? 

Answer Key: 1) Answers will vary, but may include: warmth,
water, an atmosphere, etc. 2) Answers will vary, but may include
the discovery of other solar systems, the possibility of water on
Mars, organisms that can survive the vacuum of space, organisms
that live at extreme temperatures, etc. 3) Answers will vary, but
may include: robotic rovers, powerful earth-based telescopes,
space telescopes, computers, etc. 4) Answers will vary, but may
include: the distances involved, time to travel, cost of space
exploration, lack of needed technologies, etc.

For Teachers
Following are teacher instructions for all of the lessons in this Teaching Guide. You can share the goals for each 
lesson with your students. Look for additional student resources in Part 2 of 2 to distribute as you teach these lessons.

Lesson Overviews

KEY: For easy reference, look for these curriculum icons within each lesson:

Grades 6–12
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