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Activity #1

Advanced Manufacturing
Manufacturing is the process of making products or goods, either by hand or machinery. Manufacturers, or the
companies that make products, sell their products to people and companies. The United States of America is a world
leader in manufacturing, designing and producing some of the world’s greatest products such as computers and other
electronics, appliances, food, apparel, and machinery. Did you know that the advanced manufacturing industry is Iowa’s
leading contributor to our state’s economy? ln fact, it brings in more money than the agriculture industry, even though
Iowa is America’s largest producer of corn, soybeans, pigs, and eggs (SOURCE: IOWA ECONOMIC DEVELOPMENT).
Manufacturing is essential to our quality of life.
O
Objective
TThe following activities will help students understand how items they use everyday are made and
why manufacturing is essential to our quality of life.

Start the Discussion
• Prompt student discussion with questions such as: (a) Where do
you think your food comes from? Your clothes? Your TV? (b) How
do you think those products are made? (c) How do you think those
products are packaged and shipped to the store?
• Show videos of how things are manufactured (e.g., how pretzels
are made http://ow.ly/yUA6U; how crayons are made http://ow.ly/
yUAgm). Facilitate a discussion about how manufacturing has improved our lives. What would happen if machines weren’t involved
in manufacturing the products we need every day?

Sample classroom activities
1. Have partners look through the local newspaper or other online news
sources for various products (cars, tractors, food). Have partners
investigate where and how the products are made and present their
findings to the group using multimedia.
2. To demonstrate how assembly lines have evolved, have each student
engage in the same multi-step task (e.g., make a paper airplane or
wrap a present). Discuss the similarities and differences between the
students’ products. Then, have partners work together to complete
the same multi-step task. Discuss whether the products improved.
Finally, have teams of 5-6 work together to complete the same multistep task. Discuss the approaches each team took to try to make
its product more uniform. How many did each team produce in 10
minutes compared to when students worked alone or with partners?
What would happen if one of the team members were absent? What
would happen if one team member worked faster than the others?
How would it affect production? Have students write about how they
worked to improve product uniformity, quantity, and quality and reduce the costs of manufacturing products. This activity can lead into
a discussion of why we need robotics and automation of tasks.

Activity #2

Robotics
Robotics involves designing and building machines to assist people’s living and working.
Robots often perform tasks that are dangerous, unpleasant, or repetitive. Robotics helps us
package the food we eat, build the vehicles we drive, make playground equipment, and explore
space and the deep sea where humans cannot go.
Objective
O
The
T following activities will help students understand robots and robotics and how
they
th relate to people’s work and life.

Start the Discussion
• Prompt students to discuss such questions as: (a) What are robots? (b) What is robotics?
(c) How do robots help people get their work done? (d) What types of robots are there?
(d) What would our lives be like without robots?
• Show videos of robots or robotics in action (e.g., Verizon commercial http://ow.ly/Agw9C;
how LEGO ® bricks are made http://ow.ly/yXIiJ; the bionic man http://ow.ly/yXIrm). Ask
students to discuss how these robots or robotic inventions help us in work, school, and life.

Sample classroom activities
1. Distribute articles on robots and robotic innovations to the students or assign students to find
a newspaper article or an online news source about a recent robotic innovation or instance of
robots in the news. Have students share their findings in small groups or with the whole class. Facilitate a discussion about
how robots help us in our work, school, or life.
2. Introduce basic programming to students to illustrate how robots work. Have students create their own games or stories via a
programming tool such as Scratch (tutorials available at http://scratch.mit.edu/help); Blockly maze (http://ow.ly/B7f4K); and
Lightbot One Hour Coding (iOS, Android). Basic programming will introduce students to commands, such as pivot turning,
moving forward and backward, and consecutive moves, that robots will follow.
3. To introduce the concept of robots, implement or adapt the lesson, What Is a Robot? from TEACHENGINEERING.org
http://bit.ly/1pyRkM6.
4. Have teams of students use a LEGO ® Mindstorms robotics kit to build a robot capable of completing tasks autonomously.
Create your own classroom robotics competition or consider joining a national organization, such as FIRST LEGO ® League for
students ages 9-14 or Junior FIRST LEGO ® League for students ages 6-9.

Activity #4

Sustainable Manufacturing

Have you heard of the term “going green?” Going green is another
word for sustainable, which means practicing an environmentally
friendly and ecologically responsible lifestyle as well as making
decisions to help protect the environment and sustain natural
resources for future generations (SOURCE: USA.GOV). Sustainability is
usually described in terms of three components: environment,
economy and social equity (i.e., the 3 E’s). Manufacturing industries
also need to go green and engage in sustainable practices so that
we don’t completely use up or destroy our natural resources. We
want those resources to be available for future generations to enjoy.

Objective
Ob
T purpose of these activities is to
The
help students understand the importance of
sustainability and how Iowa companies are
“going green.”

Activity #3

What is Wind Energy?

We use energy for nearly everything. But did you know that most of the energy we use today is non-renewable, meaning
that it eventually will run out? So we have to explore other ways to generate energy to power the things we want (TV, video
games) and need (to keep food cold, light to see). We can use the wind for energy. And as long as there is sun, there will be
wind. Wind energy is a renewable resource.
Did you know that Iowa is a leader in the wind energy industry? Iowa’s installed wind generators can produce enough power to provide electricity to more than 1.5 million average-sized homes! Iowa is also a leading manufacturer of all major wind
turbine parts. (SOURCE: IOWA WIND ENERGY ASSOCIATION, AMERICAN WIND ENERGY ASSOCIATION)
Objective
The following activities will help students understand how wind is formed and used as an energy source to improve
our lives at home, school, and work.
Start the Discussion
• Begin with a discussion of renewable versus non-renewable sources. Which energy sources are best, and why?
• Ask students how they think wind is created. What patterns do they notice in the air’s movements? What factors influence wind speed,
force, and direction? The discussion should lead to the discovery that wind is caused by the sun’s heat: Heated air rises, and colder air
moves in to take its place, creating wind. Ask students to generate examples of how wind energy has been used historically (e.g., moving
ships, water pumps).
• Ask students if they have ever seen a wind turbine or a wind farm in Iowa. Locate a wind farm map of Iowa and show it to students. Ask
students to discuss what a wind turbine does and why Iowa is a good place for wind farms. Watch a video that shows the parts of a wind
turbine and how a wind turbine works.
• Ask students how wind speed might affect the production of energy. What would happen if there were no wind? What if your city relied
solely on wind energy? How would your day-to-day life need to be changed from how it is now?

Sample classroom activities
1. Distribute articles on wind energy as a renewable energy to the students or assign students to find a newspaper article or an online news
source about wind energy. Have students share their findings in small groups or with the whole class. Facilitate a discussion about how
wind energy improves our lives at home, school, or work.
2. Have student teams create wind-powered structures that generate energy to power objects. For lesson ideas to implement or adapt, visit
TEACHENGINEERING.org (e.g., Wind Power, Wild Wind) and KidWind Project http://learn.kidwind.org.
3. Visit the professional library of your local Area Education Agency to check out a science kit related to renewable energy. The University of
Northern Iowa also has wind energy resources for check out http://ow.ly/AgE6z.
4. Visit the Educator Resources page of ElevateIowa.com to learn about field trip options to a wind farm near you.

Start the Discussion
• Ask students ways they “go green” at home and school.
Facilitate a discussion on arguments for and against going
green.
• Ask students what products they use at home and school that
are made from recycled materials (e.g., non-toxic paint, toilet
paper made from recycled paper, clothes made from recycled
plastic bottles, playgrounds made from recycled tires, printer
ink made from soy). How did they determine which products
were green? What are some characteristics of green products?
Facilitate a discussion on the economic benefits of sustainable
manufactured products to consumers. Provide students with
different scenarios and have them calculate the costs savings.
• Visit the Made in Iowa section at ElevateIowa.com to research
Iowa manufacturing companies and the products they make.

Sample classroom activities
1. Using newspapers and other online news sources, have partners
investigate how Iowa manufacturing companies engage in
sustainable manufacturing. Have each group prepare a multimedia
presentation on its findings. Prepare a class summary on each
company’s sustainability methods. Brainstorm other ways Iowa
companies can become more green.
2. Create a classroom Green Team. Assign teams different areas (e.g.,
lunchroom, water, paper, electricity) to analyze current costs and
investigate ways to reduce costs. For example, have the lunchroom
team investigate how much lunchroom waste is generated daily
(or weekly or monthly) and propose ways to reduce the amount of
waste and increase use of sustainable products. Use multimedia to
present ideas to a panel of administrators, teachers, and students.
(SOURCE: KING COUNTY GREEN SCHOOLS PROGRAM)

Activity #5

Everyday Inventors
You don’t have to be a scientist or engineer or have a fancy degree to create something useful and innovative.
Objective
TThe following activities will provide students with inspiring examples of ordinary people who made extraordinary
things and provide students with opportunities to develop their own inventions.
th

Start the Discussion

Sample classroom activities

• Prompt student discussion with questions such as: (a) What
makes an inventor? (b) What qualities does an inventor have? (c)
What inventions are you thankful for, and why? (d) What approach
does an inventor take to create the invention?
• Distribute articles, read books, or show videos about famous
inventors (e.g., Thomas Edison, Philo Farnsworth). Distribute
articles on or show videos about everyday inventors, including
kids. For example,
- Cat Safety Invention http://ow.ly/yVrF4
- CNBC article on Inventions by Kid http://ow.ly/B7e5d
- My Invention that Made Peace with the Lions [TEDtalk http://
ow.ly/yUGmR].
• Introduce and model the engineering design process. A studentfriendly version is available at Engineering is Elementary
www.eie.org/eie-curriculum/engineering-design-process.
design process.
- ASK: What is the problem? How have others
ers
approached it? What are your constraints?
s?
- IMAGINE: What are some solutions?
Brainstorm ideas. Choose the best one.
- PLAN: Draw a diagram. Make lists
of materials you will need.
- CREATE: Follow your plan and create something. Test it out!
- IMPROVE: What works? What doesn’t? What could work
better? Modify your design to make it better. Test it out!

1. Assign partners to find a newspaper article or an online news
source about a recent invention by someone who is not a
scientist or engineer. Have each group create a poster (using
paper or technology) about the characteristics of the inventor,
the product developed, and the social, historical, scientific,
and economic benefits to society, and present the findings to
the class using multimedia. Develop a wall of inventors in your
class by displaying the posters.
2. Have students generate ideas about something they would
like to invent to improve their classroom. Form teams and
have students engage in the engineering design process to
create their inventions. Teams can use 2D materials (e.g.,
construction paper, pencils, markers), 3D supplies (e.g.,
tagboard, tape, scissors, LEGO ® bricks), and/or software (e.g.,
Google SketchUp) to develop their prototypes. Have teams
create commercials to introduce and sell their products.
3. Assign a box of “junk” consisting of 8-10 items to a small
group of students. The objective is to follow the engineering
design process to create an original product using only the
available junk items. Junk items must not be used as originally
intended (e.g., a pen cannot be used for writing). Once the
product is developed, teams will use multimedia to present
their products to their peers and teacher.

Scan with your smart phone or tablet to be directed to the Elevate Iowa website.

Visit ElevateIowa.com for:
- Teacher, student and business resources
- Made in Iowa
- Training programs
- Career opportunities
- Testimonials
- Facts about manufacturing in Iowa

Send us pictures of your Elevate Your Future projects!

This program is brought to you by Iowa Association of Business and Industry,
Iowa Newspaper Foundation and Iowa Community Colleges.

QUICK FACT:
Manufacturing
accounts for 87.9%
of Iowa’s exports.

