When Will | Ever Use Math and Science in My Life? Exploring

Engineering Lesson Plan
There are two options to choose from for an activity. The first option will be using the Discover
Engineering Box that we have on campus. The second option is a multi-day activity where
students build their own community and get divided into different disciplines of engineering.

Discover Engineering Box Activity

Objective

Students will learn about ways engineers use math and science to solve problems. They will be
introduced to products of engineering as well as careers that will use math and science on a daily
basis.

Learning Outcomes

Students will learn:

» About careers in engineering

» About Products of engineering

» How to identify engineering in the world around them
» How to make a difference as an engineer

Essential Questions

» What is engineering?

» When will I ever use math and science in my life after high school?
* Why is math important?

» What does an engineer do?

* How do | become an engineer?

Time Required
* Introduction (20 minutes)

* Activity (60 minutes)
» Career Speaker (45 minutes)

Assessments
» Worksheet found with the Exploring Engineering Box (Available through the
College of Engineering)

Materials

 Power Point Presentation

* Engineer

* Exploring Engineering Box (pick up at the Price College of Engineering -Warnock Building)



Lesson Description

Ask students when they think they will use engineering in their lives. Use the Power
Point presentation for a description of the different types of engineering available in Utah.
After the introduction to engineering, have the students break into 7 groups (one station
for each type of engineering). Follow the instructions listed in the Exploring

Engineering Box for placement of objects. Provide a worksheet for each student for
observations, etc. of the objects. Have the groups rotate between stations to learn about
each of the different kinds of engineer.

Additional Enrichment

1. Invite an Engineer to your classroom to talk about what they do as an engineer
what they have invented, etc. Have your class take notes on what they present.
Speakers can be arranged through Jeff Bates (801-581-8737 or jeff.bates@utah.edu).
2. Have students work in groups of 3 or 4 to create an advertisement for one specific
area of engineering. This advertisement should explain what their chosen area of
engineering is responsible for and include products (ex. Civil: Bridges, Traffic Lights,
Dams, Water, Environment, Roads, etc.)

Use the powerpoint for this activity by downloading it on another page.
https://www.price.utah.edu/wp-content/uploads/2018/10/1B-Exploring-Engineering-When-Will-
I-Ever-Use-Math-and-Science.pdf

The next page has the second activity option.


https://www.price.utah.edu/wp-content/uploads/2018/10/1B-Exploring-Engineering-When-Will-I-Ever-Use-Math-and-Science.pdf
https://www.price.utah.edu/wp-content/uploads/2018/10/1B-Exploring-Engineering-When-Will-I-Ever-Use-Math-and-Science.pdf
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When Will | Ever Use Math and Science in My Life? Exploring
Engineering Lesson Plan

Objective
Students will learn about ways engineers use math and science to solve problems. They will be

introduced to products of engineering as well as careers that will use math and science on a daily
basis.

Learning Outcomes

Students will learn:

 About careers in engineering

 About Products of engineering

» How to identify engineering in the world around them
» How to make a difference as an engineer

Time Required (Itemized)
e 20 minutes for power point presentation and organizing students into teams
e Enough class time for each team to talk about their plan with each other to decide on how
to achieve the goals they have (can be the rest of class time or 30 minutes)
e This can be a two or week long activity, it depends on how much time you want for the
students to utilize as class time to work on it. The last day will be presentation day.

Materials

e Paper

e Pen or pencil

o Community Build- students can create their own community area and combine
with everyone else’s to create the full community.

Cardboard
Cardstock
Glue or tape
Paint, markers, anything to add color
Anything else that is needed to make a small model

Lesson Description

Students will build a community, they can replicate their own community or their state capital
such as Salt Lake City, Denver, Houston, etc. They will be combining their math and science
skills by acting as engineers and their job is to solve real-world problems. The teacher will divide
students into teams and each team will be responsible to represent a different engineering
discipline ie: Civil, Construction, Biomedical, Electrical, Mechanical, etc. In those teams they




will work together to solve problems that engineers have to solve in the real-world. On the last
day of the activity they will all present their communities and explain how they solved the real-
world problems by designing solutions that will benefit the people and the envrionemnt.

Please note that the examples below are targeted for Salt Lake City, it is recommended that
examples and real-world problems are targeted for your community so it has relevance to the
students.

To start:
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Students will need to identify the Community need.

Have them start by researching the challenges in the area such as: clean water, food
security, environmental issues, traffic problems, vehicle collisions, poor roadways or lack
of public transportation, lack of access to electricity or renewable electricity, etc.

Form a Collaborative Team
Have at least four-five students in each team to work together.

Apply the Engineering Design Process

Research/Plan- Gather data on the problem and potential solutions

Design- develop a virtual prototype, draw it out, create models

Test- for the purpose of this activity the test will be students looking at cost of the
materials, time, etc and deciding as a team if their solution is feasible
Revise/Evaluate- If the answer is no to step 3, have the students ask themselves why it
won’t work and go back to the drawing board to figure out why their solution is not
feasible.

Examples of Community Building Projects:

Civil/Construction- Civil Engineers design, construct the facilities used for daily life
such as water filtration systems, roads, highways, traffic stops, ecosystems. Construction
Engineers design, construct and maintain societies infrastructure.

Students can create the following:

o For example students can figure out how to protect the Great Salt Lake, how to
give clean drinking water to various neighborhoods or to maintain the Pinetree
Reservoir/dams in the areas.

o Students can focus on public transit, such as: how to make the roads safer for
downtown drivers and cyclists, making the light rail system or Front Runner more
efficient or expanding it past Provo and Ogden where it can stretch across the
state. How will that construction influence the environment, what building
materials will need to be utilized?

o Students can focus on the type of bridges being built such as the one in
Farmington from Station Parkway. A Civil and Construction Engineer had to
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decide what building materials to use, how will it impact the residents/drivers, the
environment and will it be safe?

Another idea can be rainwater harvesting systems, repair old buildings, design
wild fire safe homes.

This coincides with Materials Science and Engineering- create light reflective
pain that can be used on roads, sidewalks, etc to keep commuters safe.

Water filtration systems for rural homes

Design an animal crossing bridge

e Electrical- Electrical Engineers develop semiconductors devices, renewable energy,
wireless systems, brain probes, environmental sensors, power grids, etc.
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Students can create the following;

Students can be tasked with overlooking the Wind Farm that is located in the
South on the way to Price. They can figure out how to utilize the renewable
energy for the nearby communities to use rather than relying on coal or gas for
electricity.

They can identify areas on the commuters use frequently and create a parking
garage that is solar powered at the top so local residents can use solar energy
Solar powered lighting for parks

Smart trash cans for waste management where it can detect certain items, etc.
Windmill or hydro power that can power a nearby community.

e Mechanical- Mechanical Engineering is anything that moves. It can be elevators,
escalators, cars, buses, helicopters, electrical wheelchairs, robots, etc.

Students can create the following:

a quieter train so residents that live near the train tracks won’t be subjected to the
sounds of trains passing by their homes, apartments, etc.

More reliable wheelchairs and designs for people that need it for different uses,
maybe one that can go on easy hiking trails, or on mud, steep hills.

Design low-cost farming tools

Develop simple robots to clean up public areas such as playgrounds, libraries,
streets

Machine that sorts recycles and trash, this can be for schools, homes, public
spaces

e Biomedical- Biomedical Engineers solve problems that are associated with biology and
medicine. They develop devices that can treat human diseases, prosthetics, hearing aids,
MRI Machines, etc.

Students will create the following:

Design simple mobile medical kits for people to have in their cars for coaches to
have on hand

Public hand-santizing stations across the community

Make reusable face masks for hospitals/dentists offices



o Create a prosthetic hand that can sense touch, move, bend and pick-up weight
o Design a hospital that have various machines and devices for patients
o A hearing aid that is comfortable

e Chemical- Chemical Engineers apply scientific knowledge and technical expertise to
make useful and cost effective materials safely. They are involved in processing
chemicals.

o Students can create the following:
o Can make sure that the dairy farms in Cache County supply the public safe
cheeses that are safely pasteurized for consumption

Look towards Moab for recycling Copper scrap paint

Oil, can look at the oil refinery and how to make it more efficient and safer for the

local communities that are near the refinery.

Mineral processing

Clean fuel production so our air is cleaner and the cars run better

Water treatment for contaminants

Local and national food organizations to make sure the Built Bars, Yogurts, etc all

taste like their marketed flavor, look identical and is safe to consume
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All of these examples are optional for students to choose from. Please have students do their
research to see what their community or state needs to be fixed or created to benefit the
community. All of the above examples for each discipline are suggestions to help get them
started and to start thinking like an engineer. Please make this activity fit your classroom and
student needs.



