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March Thematic Unit: STEAM Solutions

This March, Front Row is celebrating STEAM: science, technology, 
engineering, art, and mathematics. We believe these fields are extremely 
important in shaping our future. Through STEAM education, students learn 
essential skills such as inquiry, critical thinking, problem-solving, collaboration, 
and risk-taking. Fostering this type of work among our students is critical in 
the 21st century economy and helps build the innovators, problem-solvers, 
and leaders of our future.

In this thematic unit, you will find:

Each activity contains a Teacher Guide, teacher handouts, and student 
handouts. All you need to do is preview and print the resources!
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STEAM Solutions
Activity 1

What is STEAM?



Materials/Preparation

Suggested Procedures

• Print the pictures/articles to post at different stations around the room.
• Print student copies of the Discussion Questions. (You may wish to print 

several copies for individual students, for groups, or a few copies to post at 
each station).

• Preview the pictures/articles to identify any literacy supports your students will 
need in accessing them.
⁃ There is a lower elementary version of each set of stations included for 

use with younger students.

1. Post one of each Gallery Walk selection around your classroom at different 
stations. Depending on the size of your class, you may want to post multiple 
of each so there are no more than 2-4 students at a station.

2. Have students break into groups. On the board, write the acronym STEAM 
and what is stands for (Science, Technology, Engineering, Art, and 
Mathematics).

3. Introduce the activity to students. Tell them they will be thinking about what 
STEAM is, if it’s important, and how it has affected our world.

4. Have students rotate through the stations. Give approximately 10-15 minutes 
per station for students to read the information, examine the images, and 
discuss and record questions.

5. Bring the class back together, and end with a short class discussion on the 
overarching questions:
⁃ What is STEAM?
⁃ Is STEAM important? Why or why not?
⁃ How has STEAM affected our world?

What is STEAM? Gallery Walk
Teacher Guide

In this activity, students will be introduced to the fields of STEAM: science, 
technology, engineering, art, and mathematics through a Gallery Walk. They will 
have an opportunity to reflect on these fields and their impacts on society.
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In a few sentences, explain what this particular STEAM example is about. 

What problem was being solved in this example? Describe the problem, and 
how it was solved.

What aspects of “STEAM” (Science, Technology, Engineering, Art, Math) were 
used to solve the problem? Explain how.

What skills did the people involved use to solve the problem? What challenges 
might they have faced in the process?

What is STEAM? Gallery Walk
Discussion Questions
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Grades K-3 Gallery Walk 
Materials



February 2017: Scientists at NASA found seven planets in a solar 
system nearby.

The planets orbit around a dwarf star. The dwarf star is called 
Trappist-1.

This solar system is 235 trillion miles away from Earth.

Scientists discovered the planets might have oceans on them. They 
might have livable temperatures, too.

This means scientists are hopeful that there may actually be life on 
these planets!

Scientists used telescopes to watch and find these planets.

They looked at patterns in the light from Trappist-1 to figure out there 
were planets in orbit. 

This is a very exciting discovery!

Source: The New York Times, February 22, 2017
https://www.nytimes.com/2017/02/22/science/trappist-1-exoplanets-nasa.html

NASA Scientists Discover 7 New Dwarf Planets That Might 
Have Water

Scientists were able to determine that the star Trappist-1 has up to 7 dwarf planets 
orbiting it by examining when the light from Trappist-1 is blocked.
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Electric Cars: Tesla

Tesla is known for 
making electric cars.

Tesla’s car batteries 
can hold a lot of power.

Tesla is led by Elon 
Musk.

He wants to make 
electric cars affordable 
by all people. 
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Prosthetic Limbs

A prosthetic limb is a machine that replaces a body part.

People might need prosthetic limbs if they get hurt in an 
accident or in war.

In ancient times, prosthetic limbs were made of wood and 
metal.

Now, engineers and doctors have created robot limbs that are 
much more similar to the real thing.

This field of work is a part of biomedical engineering. It can 
help people who have been hurt badly.

An ancient prosthetic limb made 
out of iron

A modern robotic arm
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Computer-generated Imagery (CGI)

Movie and video game makers use CGI (computer-
generated imagery).

CGI uses computers to make images that look like real-life.

This is how things like aliens, monsters, and tsunamis look 
so realistic in the movies.



Flint, Michigan Water Crisis Studies

Flint, Michigan is a small town near the Great Lakes in the 
U.S.

From about 2014-2016, many Flint citizens became very 
sick. Their water turned brown and slimy.

Lead, which can cause lots of health problems, was found in 
children’s blood by doctors.

Scientists used math, data, and statistics to figure out what 
happened.

They found that government changed Flint’s water supply to 
a toxic river: the Flint River.

The chart above shows one example of the kind of data and 
calculations made by scientists to prove to the government 
that the people of Flint needed help.

Source: Virginia Tech Flint Water Study
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Grades 4-12 Gallery Walk 
Materials



In February 2017, scientists at NASA released information that they had discovered 
seven Earth-sized planets in a solar system not too far away from our own. The seven 
planets orbit around a dwarf star named Trappist-1. This system is approximately 235 
trillion miles away from Earth (which, in space terms, is not terribly far). 

Scientists also found that the orbiting planets have the potential to have oceans and 
temperatures appropriate to supporting life. This is incredibly exciting as it opens up the 
possibility of finding life on other planets!

Over the past few years, scientists have used different telescopes and techniques to try 
and figure out what was going on. They noticed the light from Trappist-1 and identified it 
as a star (although much smaller than our own sun). Then, while tracking the light 
emitted by Trappist-1, they noticed that there would be blocks in the light that 
happened pretty frequently. This indicated that there might be multiple planets in orbit of 
Trappist-1.

Now, NASA scientists have determined that the orbiting planets are close enough to 
possibly contain water, which is the essential ingredient for life. It gives scientists hope 
of finding possible alien life on a planet other than Earth in this universe!

Source: The New York Times, February 22, 2017
https://www.nytimes.com/2017/02/22/science/trappist-1-exoplanets-nasa.html

NASA Scientists Discover 7 New Dwarf Planets That Might 
Have Water

Scientists were able to determine that the star Trappist-1 has up to 7 dwarf planets 
orbiting it by examining when the light from Trappist-1 is blocked.
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Electric Cars: Tesla

Tesla, led by Elon Musk, is 
primarily known for its electric 
cars and Lithium-ion batteries 
which can store immense 
amounts of power. Tesla’s 
ultimate goal is to make 
electric cars at a price that is 
affordable to the average 
customer.
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Prosthetic Limbs

As early as the 900s BCE, there have been records of prosthetic limbs. 
A prosthetic limb is a mechanical device that replaces an arm, leg, 
finger, or other body part that has been lost in some sort of serious 
accident.

Before modern technology, people had developed prosthetic limbs out 
of wood and metal. As the field of biomedical engineering has grown 
advanced, however, engineers and doctors have been able to create 
robotic limbs that attach and function very similarly to the real thing. 

*Biomedical engineering is the field of engineering that has to do with 
solving medical and biological problems.

An ancient prosthetic limb made 
out of iron

A modern robotic arm
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Computer-generated Imagery (CGI)

Computer-generated imagery, or CGI, is the process of using 
computers to create graphics that look like real-life images and 
videos. CGI technology has grown so advanced over the years that 
it is used in everything from the most popular Hollywood movies to 
commercials to video games. CGI brings aliens, monsters, 
tsunamis, and much more to life!
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Flint, Michigan Water Crisis Studies

Flint, Michigan, is a small town approximately 70 miles from the Great Lakes in 
the Midwest region of the U.S. In the years 2014-2016, concerned residents 
and doctors of Flint began reporting that tap water was a thick, brown color, 
that there was a large increase in health issues, and that blood lead levels 
(lead is a highly toxic substance to humans) in children had risen dramatically.

After many battles with the state and local governments, it was finally 
determined that the state had wrongly rerouted the town’s water source from 
the clean Lake Huron to the highly contaminated Flint River.

Much damage to the health and lives of Flint residents ensued, and many have 
suffered the consequences over a period of time. For the doctors, lawyers, 
environmentalists, and activists that fought on behalf of the Flint community, 
mathematical data collection and analysis was incredibly important in making 
their case to the government. 

The chart above show just some examples of the kinds of measurements that 
were done, data that were gathered, and analysis that needed to be 
conducted to help the people of Flint.

Source: Virginia Tech Flint Water Study
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STEAM Solutions
Activity 2

Exploring STEAM on Front Row



1. Introduce the activity to students.
2. Have students log on to Front Row, click on ELA, and then click on 

Articles. Allow students to choose from the curated list of science and 
technology articles on the following page.

3. Allow students to read their articles independently and answer the 
comprehension questions.

4. Then, have students complete the questions on their Analysis Sheets.

After participating in the introduction activity, students should have a good 
foundational understanding of what STEAM is and how it is used. They will then 
log on to Front Row and choose a science or technology article to read about 
on the program. After reading, students will answer the questions on the 
provided sheet to help them reflect on the topic they read about and its place in 
our society.

Suggested Procedures

• Computers and Internet access for students to log on to Front Row
• Print copies of Analysis Sheets for students

Exploring STEAM on Front Row
Teacher Guide
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Materials/Preparation



Exploring STEAM on Front Row
Article Selection

Choose one science or technology article to read independently on Front Row. 
Below are some examples to choose from. After you are finished reading, 
answer the questions on the Analysis Sheet to build your understanding of 
STEAM and this technology’s place in our society today.
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Choose one science or technology article to read independently on Front 
Row. Then, use it to answer the following questions.

Describe the scientific technology that you chose to read about.

How does this technology or invention influence the way people live?

What problem does this item solve? What might life have been like before this technology was 
created?

Did this technology eliminate the need for another technology? If so, which one(s)? Explain.

What question(s) do you think the inventors of this technology considered when they were 
creating it?
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Exploring STEAM on Front Row
Analysis Sheet



1. Group students and assign 2-4 students to read the same article about a 
famous scientist or inventor on Front Row.

2. Introduce the activity to students.
3. Allow students to log on to Front Row and find their assigned article 

waiting for them. Have students read their articles independently.
4. As students read, write the groups and group members on the board.
5. Then, have students work together or individually to create a trading card 

for their scientist or inventor.
6. If desired, have students discuss and answer the questions on their 

Analysis Sheets in their groups.

After students have had an opportunity to read a science or technology article on 
Front Row, they will be able to read about a famous scientist or inventor. You 
may wish to assign small groups of students to read the same article. Then, in 
groups, students will create trading cards of their assigned scientist or inventor. 
You may wish to also have students complete the Analysis Sheet for their scientist 
or inventor, though similar information is asked on the trading card.

Suggested Procedures

• Computers and Internet access for students to log on to Front Row
• Print copies of Trading Card sheet for students (1 per student or group)
• Print copies of Analysis Sheets for students (1 per student or group)

Exploring STEAM on Front Row
Teacher Guide
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Materials/Preparation

• Ada Lovelace
• Grace Hopper
• Chien-Shiung Wu
• Galileo Galilei
• Stephen Hawking

• Jane Goodall
• The Wright Brothers
• Mae Jemison
• Amelia Earhart
• Aristotle

• Sally Ride
• Charles Darwin
• Sir Isaac Newton
• Albert Einstein
• Marie Curie

Suggested Articles
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Read the article assigned article on the scientist or inventor, and answer 
the questions below.

Who is the person you read about? What is he or she known for?

What challenges did he or she face along the way? How did he or she tackle them?

What problem was he or she trying to solve? Was he or she successful?

What skills or qualities helped this person to achieve his or her goals? 

Considering the path this person took, the goals he or she set and achieved, and the 
obstacles he or she overcame, what do you think you would need to do to persue a career in 
STEAM?
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Exploring STEAM on Front Row
Analysis Sheet
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STEAM Solutions
Activity 3

STEAM Education and Careers



1. Hang each of the STEAM profession cards around the room.
2. Explain the purpose of the activity and the procedures of the Gallery Walk.
3. Allow students to move around the room, reading and interacting with the 

STEAM profession cards. They can place post-its at jobs that interest them.
4. Facilitate a class discussion on new learnings and questions students have.

Students will dive deeper into the STEAM job market in this three-part activity. In 
the first part of the activity, students will analyze an infographic with statistics 
about STEAM education in the United States. They will then answer a few 
questions reflecting on the major issues in STEAM education, their causes, and 
possible solutions. In the second part of the activity, students will participate in 
a Gallery Walk to understand the broad spectrum of STEAM professions and the 
requirements necessary to pursue these careers, as well as to peak their interest 
in STEAM jobs. In the final part of the activity, students will go online and take a 
job quiz to see what type of STEAM jobs might be the right fit for them.

Suggested Procedures

1. Does this career interest you? If so, why? If not, why not?
2. Where does this person work? Does this type of work environment interest 

you? Why or why not?
3. What types of skills might a person in this role need? Do you think you 

have or could build these skills?
4. What challenges might you face in this role? Would those excite you?

Gallery Walk Guiding Questions

• Print copies of Infographic Sheet for students
• Print one set of STEAM profession cards to hang around the room
• Prepare room for the Gallery Walk
• Computers and Internet access to take the STEAM job quiz 

(http://www.stemjobs.com/stem-type-quiz-main/#/)
• Print copies of Jobs Quiz Sheet for students (if desired)

STEAM Education & Careers
Teacher Guide
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Materials/Preparation



Analyze the infographic to the left. 
Then answer the following questions.

What are two of the biggest 
challenges we are seeing with 
STEAM education today?

Why do you think these challenges 
exist? What are the underlying 
issues (if any)?

What solutions can you think of to 
combat these issues?

STEAM Education & 
Careers
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Also known as a computer programmer, software developes design, 
install, test, and maintain software systems. They write and code programs, and can 
work across a wide range of industry sectors.

Bachelor’s degree; some employers may prefer a master’s degree
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Mechanical engineers design, develop, build, and test both power-
producing machines, such as electric generators and steam and gas turbines, as 
well as power-using machines, such as refrigeration and air-conditioning systems.

Bachelor’s degree in mechanical engineering
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Hydrologists measure the properties of underground and surface waters. 
They research and monitor the distribution and circulation of this water. They study 
precipitation, its rate of infiltration into the soil, its movement through the earth, and 
its return to the ocean and atmosphere.

Bachelor’s degree
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Environmental Engineers use engineering, soil science, biology, and 
chemistry to solve environmental problems. They help improve recycling, waste 
disposal, public health, and water and air pollution control.

Bachelor’s degree
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Electricians install, maintain, and repair electrical wiring, equipment, and 
fixtures. They might install or service street lights, intercom systems, or electrical 
control systems.

High school diploma or equivalent
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Construction managers plan, direct, and coordinate the construction and 
maintenance of structures and facilities. They are involved in the conceptual 
development of construction projects and oversee their organization.

Bachelor’s degree
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Archaeologists research and reconstruct records of past human life and 
culture. They excavate human remains, artifacts, architectural features, and 
structures to make these discoveries.

Master’s degree
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Market Research Analysts help companies and organizations decide 
which products and services to see, to which consumers, and at what price. They 
gather information by studying market conditions, competitors, and consumer 
behavior.

Bachelor’s degree
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Film and video editors edit film, video, or other media images. They may 
also edit or synchronize soundtracks with images.

Bachelor’s degree
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Registered nurses (RNs) provide patient care, educate patients and the 
public about health conditions, and provide advice and emotional support to patients 
and their families while in the hospital.

 Bachelor’s degree, graduation from a nursing program
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Veterinarians care for animals by diagnosing, treating and researching 
medical conditions of pets, livestock, and other animals. They may perform surgery 
or prescribe medicine or therapy.

Doctoral or professional degree
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Park naturalists work outdoors. They generate interest in the environment 
and natural world by highlighting the historical, ecological, and scientific features of 
nature. They lead nature walks, camping trips, and other outdoors activities.

Bachelor’s degree in environmental education or wildlife biology



Take the STEM jobs quiz. Then, use this sheet to jot down any important 
information you may want to remember. 

My STEM Type is: __________________________________________

Description:

What are 3 careers that might be interesting for someone with your skills?

What are 3 words that describe your strengths?

What other STEM Types did you score high in? What does this indicate about you?

Thinking about your strengths and interests, how might you begin to pursue a career in 
STEAM?
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STEAM Education & Careers
Jobs Quiz
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STEAM Solutions
Activity 4

Putting Our STEAM Skills to Use!
The Design Engineering Process



1. Introduce the Design Engineering project. Project the Design Engineering 
Process for the class to see and discuss the various steps. Be sure to 
highlight that most designs begin with a problem to solve and include 
extensive research prior to the designing phase. Also be sure to 
emphasize that the design process is cyclical. After creating and testing a 
design, there is always room for improvement.

2. Using the appropriate Activity Teacher Guide, read the ENGAGE section 
aloud to the class. Show the suggested video(s), and facilitate a class 
discussion around the provided questions. Add any additional questions 
you see fit.

3. Read the EXPLORE section aloud to the class and pose the task.
4. Allow groups one full class period to work on their designs.
5. Allow groups another full class period to present their designs.
6. Decide whether to have students engage in the ELABORATE and 

EVALUATE parts directly after presenting their designs or on another day.
7. Reflect on the engineering design process as a class.

After participating in the readings and activities, students should have a good 
foundational understanding of what STEAM is and how it is used in society. In 
this activity, groups of students will work on a engineering design project around 
an issue that affects their community or the world.

Suggested Procedures

• Computers and Internet access for students to conduct research
• Print copy of appropriate Activity Teacher Guide (There is a different 

activity for K-2, 3-5, and 6-12.)
• Print copies of the Student Notetaker and the Sketch Page for students
• Pencils and/or coloring materials for students to sketch designs
• (Optional) Materials for students to actually build designs

Putting Our STEAM Skills to Use!
Teacher Guide
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Materials/Preparation



After participating in the readings and activities, you should
have a good foundational understanding of what STEAM is and how it is used. In 
this activity, you will work in groups on an engineering design activity around an 
issue that directly affects you or your community.

Putting Our STEAM Skills to Use!
The Engineering Design Process
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Identify the Problem
Describe the challenge that needs to be solved.

Explore
Research what others have 

created. Discover what 
resources are out there that 

could help you.

Design
Use your knowledge, research, 
and creativity to come up with 

several solutions.

Create
Choose one solution and make 

a model of it.

Test
Try your solution. How does it 

work?

Improve
Evaluate how your solution 

worked and think of ways to 
improve your design.



Putting Our STEAM Skills to Use!
Student Notetaker

The Problem

Your Materials

How Did You Solve It?

Reflection

Use this organizer for the design engineering process.
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Putting Our STEAM Skills to Use!
Sketch Page

Use this page to sketch your solution. 
Remember to draw a detailed sketch and to label all materials.
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Grades K-2 
Design Engineering Project



In this activity, students will participate in a 5-E STEAM activity in
which they will address and try to solve a problem that affects their community.

Putting Our STEAM Skills to Use!
K-2 Activity Teacher Guide
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Engage

Explore

Read the following scenario aloud to the class:

We use water for lots of things: to take showers, to wash our fruits and vegetables, and to 
hydrate ourselves everyday. Water is a precious resource. And even though much of our Earth is 
covered in water, most of that water is not drinkable. Over 97% of the water on Earth is salt 
water in oceans. Much of the freshwater on Earth is trapped in icecaps and glaciers. That means 
only a small amount of water is left for us to drink. Unfortunately, we waste a lot of water by 
taking long showers or leaving the faucet running. There are little things we can do, however, to 
save water. We just have to think about these actions and do them every day.

Watch: https://www.youtube.com/watch?v=womIxQqO2tE

Ask:
What are some ways that you might use too much water?
What are some ways you try to limit the water you use?
What are some steps we can take to save water?
How and where is water used at your school? Do you think your school uses too much water?
What skills or resources do you think scientists would nee to design a way to save water?

Pose the following task to the class:

Working in groups, you will design a tool or technology that will help save water at your school. 
You will need to research possible ways to save water and come up with a design plan. You 
will need to think about how this technology can be used at your school, whether it will be easy 
for people to use, how much it will cost, and how it will fit into the school environment. You 
may wish to think about ways to use less water, ways to reuse water, ways to utilize rainwater, 
or ways to eliminate water use altogether.

You will come up with a labeled design of your tool or technology as well as the materials 
needed to build it. You should write down or be able to explain where your technology will fit in 
at school and how it works. 



Putting Our STEAM Skills to Use!
K-2 Activity Teacher Guide
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Elaborate

Evaluate

Explain
Each group will present their final design to the class, explaining the the process they took to 
create their design, the scientific principles they incorporated into their design based on their 
knowledge and/or research, the reasons behind their design decisions, and how they improved 
their initial plans. As groups present, other classmates should pose questions about their 
designs. As the teacher, you may want to introduce the words conservation, drought, or 
pollution. You may also wish to pose questions about student designs, including how the tool 
works, ease of use, cost, or effectiveness.

To expand student thinking and application, you may wish to:

1) Ask students to create a flier advertising their new tool to their school community and 
convincing them to use it.

2) Ask students to consider how their tool could be used in other environments besides at 
school (i.e. at home, in office buildings, in parks, etc.) and adjust their design.

3) Have students actually build their designs and try to implement them at school.

Students respond to the following prompt:

Describe why water is so important. Explain the risks we face if we do not start conserving
water. Write about two different ways we can start saving water.

Standards
K-2-ETS1-1. Ask questions, make observations, and gather information about a situation people 
want to change to define a simple problem that can be solved through the development of a new 
or improved object or tool.
K-2-ETS1-2.  Develop a simple sketch, drawing, or physical model to illustrate how the shape 
of an object helps it function as needed to solve a given problem.
K-2-ETS1-3.  Analyze data from tests of two objects designed to solve the same problem to 
compare the strengths and weaknesses of how each performs.
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Grades 3-5 
Design Engineering Project



In this activity, students will participate in a 5-E STEAM activity in
which they will address and try to solve a problem that affects their community.

Putting Our STEAM Skills to Use!
3-5 Activity Teacher Guide
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Engage

Explore

Read the following scenario aloud to the class:

Everything that we use or consume has energy in it or was created using energy. Much of the 
energy in our world comes from fossil fuels like oil, coal, and natural gas. These fuels help heat 
our homes, power our cars, and provide us with electricity. However, we use a lot of these fuels 
each year. Studies show that they are actually harmful to the environment. They also are not 
renewable, meaning that eventually, we will run out of them. Then what? Scientists have been 
exploring renewable sources of energy. Believe it or not, water, the wind, and our Sun can all 
provide energy that we can use, and these sources will never run out! In fact, the amount of 
energy from the Sun that falls to the Earth in one day could supply the entire world’s energy 
needs for 27 years! There are a lot of exciting things that can be done with these energy sources, 
and they might just change the way we live. 

Watch: https://www.youtube.com/watch?v=T4xKThjcKaE

Ask:
What technologies have you seen that use renewable energy sources?
What are some ways in which we might be able to use renewable energy in our homes?
What types of things must be considered when designing and building a home?
What does sustainable mean? What types of choices do you make to live sustainably? What 
types of choices could you make?

Pose the following task to the class:

Working in groups, you will design a sustainable home. You will need to research sustainable 
home design and come up with a design plan. You will need to decide which aspects of 
sustainable living on which you want to focus, while also thinking about whether your decisions 
are practical, how much they will cost, and how they will affect the look of the house. You may 
wish to consider: the climate and/or weather, the home’s insulation, the shape of house, its 
windows, airflow, lighting, use of sustainable materials, heating and cooling, trash disposal, 
energy use, sewage, and the various rooms in your home & their functions.

You will come up with a labeled floorplan indicating the size of the home (dimensions and square 
footage) as well as the materials used to build it. In your drawing, be sure to show how each 
room, as well as the outside space, will be utilized.



Putting Our STEAM Skills to Use!
3-5 Activity Teacher Guide
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Elaborate

Evaluate

Explain
Each group will present their final design to the class, explaining the the process they took to 
create their design, the scientific principles they incorporated into their design based on their 
knowledge and/or research, the reasons behind their design decisions, and how they improved 
their initial plans. As groups present, other classmates should pose questions about their 
designs. As the teacher, you may want to introduce the words solar, recycled, efficient and/or 
net-zero. You may also wish to pose questions about student designs, particularly those related 
to energy efficiency, waste, resource consumption, cost, use of materials, and utilization of the 
environment.

To expand student thinking and application, you may wish to:

1) Have groups modify their plans based on their classmates’ designs, and then explain the 
additional changes they made and why. 

2) Have groups calculate costs of building the home by researching the prices of certain 
materials. Then, have students calculate the cost per square foot of their house.

3) Have groups create a brochure selling their home and highlighting its sustainable aspects.

Students respond to the following prompt:

Define the word “sustainable” and explain what it means to you. Describe the importance of 
shifting towards a more sustainable lifestyle and the risks we face if we do not. Describe some 
of the main challenges in sustainable design.

Standards

3-5-ETS1-1.  Define a simple design problem reflecting a need or a want that includes specified 
criteria for success and constraints on materials, time, or cost.
3-5-ETS1-2.  Generate and compare multiple possible solutions to a problem based on how 
well each is likely to meet the criteria and constraints of the problem.
3-5-ETS1-3.  Plan and carry out fair tests in which variables are controlled and failure points are 
considered to identify aspects of a model or prototype that can be improved.
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Grades 6-12
Design Engineering Project



In this activity, students will participate in a 5-E STEAM activity in
which they will address and try to solve a problem that affects their community.

Putting Our STEAM Skills to Use!
6-12 Activity Teacher Guide
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Engage

Explore

Read the following scenario aloud to the class:

Unmanned Aerial Vehicles, called UAVs, or more commonly known as drones, are used for a 
variety of purposes today. From delivering packages to taking photographs, drones are a new 
and fascinating technology. Drones can serve a humanitarian purpose as well. Many people are 
working to figure out how drones can be used to deliver food, medicine, and other crucial 
supplies to war-torn regions, such as Syria. Often, in such regions, it is too dangerous for people 
physically enter and provide aid. In Syria especially, since the beginning of the brutal civil war in 
the early 2010s, hundreds of thousands of people have been killed including young children. 
Even more people have been injured or displaced from their homes. Aid workers need to be able 
to provide food, medicine, and care, but it is often too dangerous and difficult for them to work 
there. Drone technology poses an exciting potential solution to these problems. 

Watch:  https://www.youtube.com/watch?v=5VRm00Zk8KY     
              https://www.wired.com/2016/05/zipline-drones-rwanda/

Ask:
How can drones be used to help people in war-torn regions?
What issues need to be taken into account in the design of a drone that will be used for these 
purposes? What kinds of things does a drone like this need to be able to do?
What types of challenges might people working on these designs come across in their work?
What are the potential impacts drones can have? In what other ways might drones be able to do 
humanitarian work?

Pose the following task to the class:

Working in groups, you will create a design for a drone that can be used to deliver 2-3 kilograms 
worth of medicine, food, and other supplies to civilians in places like Syria. You will need to 
research drone technologies and think about the following: What makes a drone fly and hover in 
the air? What types of mechanisms are needed to control the drone remotely? What safety 
features must be taken into account? What about the drone will affect the amount of weight it 
can carry? What types of materials will be necessary to build the drone? Will the cost of building 
this drone be prohibitive, and if so, what can be done to reduce the cost?

Your final design should include a sketch of the drone and its different parts, labels of the 
mechanisms and features on the drone that are important, and a list of materials and potential 
costs of building one drone unit. 



Putting Our STEAM Skills to Use!
6-12 Activity Teacher Guide
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Elaborate

Evaluate

Explain
Each group will present their final design to the class, explaining the process they took to create 
their design, the scientific principles they incorporated into their design based on their knowledge 
and/or research, the reasons behind their design decisions, and how they improved their initial 
plans. As groups present, other classmates should pose questions about the designs. As the 
teacher, you may want to introduce the words/concepts optimization, United Nations, and/or 
Federal Aviation Administration (FAA) regulations. You may also wish to pose questions about 
student designs, particularly those related to rationales behind design decisions.

To expand student thinking and application, you may wish to:

1) Have students pick a region in need and explain what their drone design will carry, and why 
their drone design is ideal for the region they designed it for.

2) Have students research actual costs of materials and discuss whether their design will be too 
expensive to build or not.

3) Have students research the different types of businesses (non-profit or for-profit) and what 
steps they would have to take to accrue funding and start an actual business for this purpose.

Students respond to the following prompt:
Humanitarian aid has long involved volunteers from all fields (doctors, social workers, engineers, 
lawyers, and more) working in difficult or dangerous situations to help others in need. In what 
ways can technology support and improve this process, and even be used to save lives? In the 
field of humanitarian aid, why is technology important? What are the major challenges of 
technology use in humanitarian aid?

Standards
MS-ETS1-1.  Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, taking into account 
relevant scientific principles and potential impacts on people and the natural environment that may limit possible solutions.
MS-ETS1-2.  Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and constraints of the 
problem.
MS-ETS1-3.  Analyze data from tests to determine similarities and differences among several design solutions to identify the best characteristics of 
each that can be combined into a new solution to better meet the criteria for success.
MS-ETS1-4.  Develop a model to generate data for iterative testing and modification of a proposed object, tool, or process such that an optimal 
design can be achieved.

HS-ETS1-1.  Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions that account for societal 
needs and wants.
HS-ETS1-2.  Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved 
through engineering.
HS-ETS1-3.  Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account for a range of constraints, 
including cost, safety, reliability, and aesthetics as well as possible social, cultural, and environmental impacts.
HS-ETS1-4.  Use a computer simulation to model the impact of proposed solutions to a complex real-world problem with numerous criteria and 
constraints on interactions within and between systems relevant to the problem.
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STEAM Solutions
Activity 5

STEAM Socratic Seminar



STEAM Socratic Seminar
Teacher Guide

Introducing the Socratic Seminar

1. Give students context on why Socratic Seminar is a powerful method of 
discussion.
⁃ Video on Socrates (2:15-3:33 explains how method of questioning 

helps pinpoint knowledge): 
https://www.youtube.com/watch?v=Ci55Qx_RYto

⁃ Allows students to build upon each other’s ideas in conversation.
3. Explain process of Socratic Seminar (see setup).
4. Have students brainstorm norms of behavior for discussion time (How 

should inside circle conduct themselves? How should outside circle 
conduct themselves? Why?).

• Student copies of Student Notes page (included)
• Student copies of Rubric & Peer Review page (included)
• Determine space for concentric circle setup in classroom

Setting Up the Socratic Seminar

1. Class will be divided into two groups: Circle A and Circle B.
2. Each student in Circle A should have a designated partner in Circle 

B (you can determine how to designate partners). 
3. Organize space so that one circle is seated on the “inside” and 

second circle is seated on the “outside”.
4. Provide each student with copy of “Student Notes” and “Rubric & 

Peer Review” pages.
⁃ Emphasize importance of asking deeper questions (may need 

to provide examples of deeper digging questions).
5. Introduce question and allow students time to independently take 

notes using relevant text resources from unit.

Materials/Preparation

In this activity, students will engage in a Socratic Seminar, a structured discussion in which 
students build on one another’s ideas and ask questions that drive conversation.
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During the Socratic Seminar

Other Suggestions

1. Inside circle (can be Circle A or Circle B) is first to speak.
2. Pose question, inform students if there is a time limit for discussion, 

and allow discussion to begin. There may be uncomfortable silence at 
first, but allow time for thinking.

3. Outside circle should be listening intently and recording partner 
comments and ideas to use for rubric. Outside circle should NOT be 
participating in conversation.

4. Give 2-3 minutes of reflection time after discussion for inside circle to 
self-assess, outside circle to peer review, and share feedback with 
each other.

5. Switch inside and outside circle roles and repeat

• You can open up a “hot seat” for members from outside to 
occasionally pose a relevant or deeper digging question to inside 
circle.

• It is up to you to decide how actively you want to pose/push questions 
from the teacher, or allow students to carry the conversation.

• You may want to give outside circle guidelines for providing feedback 
(i.e. give positive and constructive feedback)

• You can have whole class debrief after activity if desired

STEAM Socratic Seminar
Teacher Guide

March Thematic Unit: STEAM Solutions



STEAM Socratic Seminar
Teacher Guiding Questions

Central Question:

The fields of STEAM have changed our world immensely 
over time. Do these changes make our world better or 
worse?

Supporting Questions:
- What are the different ways in which the fields of STEAM have affected our world?
- What potential ways can STEAM continue to affect our world? What kind of changes 
can it bring about?
- Are all of these changes good? Are all of them bad? Which ones are which, and why?
- What do we need to do as a community, society, or world to make sure the changes 
that come about are for the better, and are for positive progress?
- What challenges will be faced by people in the fields of STEAM?

Prompting Questions for any Socratic Seminar (these can also be taught to the students 
to prompt each other with):
- What makes you think that?
- What is your evidence for that statement?
- Where in the text did you deduce that from?
- How would _________ be different if _________?
- How would your statement work if __________?
- How would that be different if you applied it to ___________?
- Why is that important?
- How would __________ change if ___________?
- How would you feel if _________?

March Thematic Unit: STEAM Solutions



Central Question:

The fields of STEAM have changed our world immensely 
over time. Do these changes make our world better or 
worse?

My Thoughts/Opinions/
Responses

Further Questions
Evidence to support my 

ideas (from text, 
connections, experience)

STEAM Socratic Seminar
Student Notes
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STEAM Socratic Seminar
Rubric & Peer Review

Rubric Categories

Participation - Student participates multiple times, but does not dominate conversation.

Response to Question - Student’s responses are on-topic, and it is clear they prepared for the conversation 
with thought out ideas.

Uses Evidence - Student uses evidence primarily from text, but may also pull from other media (books, 
articles, movies, news) or some personal experiences to support ideas.

Respectful - Student is respectful to ideas of others. Student does not interrupt, and is thoughtful when 
disagreeing with opposing opinons.

Rate each category above using the scoring system below:

4 3 2 1 0
Almost Always Mostly Sometimes Rarely Never

Self
Participation

Response to Question

Uses Evidence

Respectful

Totals

Notes

Peer Teacher

March Thematic Unit: STEAM Solutions



March Thematic Unit: STEAM Solutions

STEAM Solutions
Literary Connections



The following books link to this month’s STEAM Solutions theme.
You may wish to use them as read-alouds, for book groups, or for independent 
reading.

• Ada Twist, Scientist by Andrea Beaty
• Rosie Revere, Engineer by Andrea Beaty
• Iggy Peck, Architect by Andrea Beaty
• Violet the Pilot by Steve Breen
• Papa’s Mechanical Fish by Candace Fleming
• The Secret Subway by Shana Corey
• About Time by Bruce Koscielniak
• Ada Byron Lovelace and the Thinking Machine by Laurie Wallmark
• The Marvelous Thing That Came from a Spring by Gilbert Ford
• Mistakes That Worked by Charlotte Foltz Jones
• How Much is a Million? by David M. Schwartz
• The Boy Who Loved Math by Deborah Heiligman
• Mr. Ferris & His Wheel by Kathryn Gibbs Davis
• The Most Magnificent Thing by Ashley Spires
• If I Built A Car by Chris Van Dusen
• Anything Is Possible by Giulia Belloni
• Solving the Puzzle Under the Sea by Robert Burleigh
• Lift-the-Flap Computers and Coding by Rosie Dickins
• Hello Ruby: Adventures in Coding by Linda Liukas
• Interstellar Cinderella by Deborah Underwood
• The Kids’ Book of Simple Machines by Kelly Doudna
• Balloons Over Broadway by Melissa Sweet
• What Do You Do With an Idea? by Kobi Yamada
• Your Fantastic Elastic Brain by JoAnn Deak
• What Color is My World? by Kareem Abdul Jabbar
• Music Over Manhattan by Mark Karlins
• The Curious Garden by Peter Brown
• Rachel Carson and Her Book That Changed the World by Laurie Lawlor
• Math Curse - by Jon Scieska and Lane Smith
• The Invention of Hugo Cabret by Brian Selznick

STEAM Literary Connections
Teacher Guide

Elementary School:
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The following books link to this month’s STEAM Solutions theme.
You may wish to use them as read-alouds, for book groups, or for independent 
reading.

• Ada Lovelace: The Computer Wizard of Victorian England by Lucy 
Lethbridge

• Who Was Sally Ride? by Megan Stine
• Who Was Mary Curie? by Megan Stine
• A Long Walk to Water by Linda Sue Park
• Secret Coders by Gene Luen Yang
• Women in Science: 50 Fearless Pioneers Who Changed the World by 

Rachel Ignotosky
• Girls Think of Everything by Catherine Thimmesh
• The Mighty Mars Rovers: The Incredible Adventures of Spirit and 

Opportunity by Elizabeth Rusch
• Invincible Microbe: Tuberculosis and the Never-Ending Search for a Cure 

by Jim Murphy & Alison Blank

STEAM Literary Connections
Teacher Guide

Middle School:

• Breakthrough: How One Teen Innovator Is Changing the World 
by Jack Andraka

• A Global Warming Primer by Jeffery Bennett
• Steve Jobs: Insanely Great by Jessie Hartland
• Sabotage: The Mission to Destroy Hitler’s Atomic Bomb by Neal 

Bascomb
• Red Madness by Gail Jarrow
• The Boy Who Harnessed the Wind: Creating Currents of 

Electricity and Hope by William Kamkwamba
• Mechanica by Betsy Cornwell
• The Hunger Games (series) by Suzanne Collins
• More Happy Than Not by Adam Silvera

High School:
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