
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
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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

March Thematic Unit: STEAM Solutions

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

March Thematic Unit: STEAM Solutions

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

March Thematic Unit: STEAM Solutions

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.


