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[Program Name]

Activity Duration 
Two sessions (60 minutes each)

Grade Range 
Grades 4–8

Overview
With this set of resources, students will become solution seekers 
like Katie Ledecky as they work their way through an engineering 
design process inspired by the innovation process at Panasonic. They 
will learn about the importance of researching the problem, defining 
criteria, and understanding constraints. They will practice developing 
multiple solutions, designing and/or prototyping, communicating their 
results, and optimizing their designs. They will also consider how they 
can apply what they have learned to be solution seekers for life and 
perhaps translate these skills into a STEM career.

Background
Panasonic’s engineering design process is a series of steps that 
engineering teams use to develop solutions to problems. The process 
leads designers through understanding the problem, brainstorming 
solutions, designing and prototyping, and ultimately optimizing their 
designs. The final product usually solves a problem, performs a task, or 
meets defined criteria. 

Collaboration, communication, critical thinking, and creativity are at the 
root of the engineering design process. It is also an iterative process, 
which means that its steps don’t always have to be completed in 
order. Modifications can be made and steps can be repeated as 

Objectives
Students will be able to:

 y Describe the concept of 
a solution seeker using 
Katie Ledecky as a role 
model.

 y Brainstorm problems 
facing them, their school, 
and their community that 
align to a tech company, 
like Panasonic.

 y Develop a storyboard 
prototype that outlines a 
proposed solution to their 
selected problem.

 y Critique the work of their 
peers and optimize their 
own design.
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designers have new ideas and learn from their mistakes. When completed in a classroom environment, 
the engineering design process can be tailored to all levels and adapted for all subjects as learners come 
together to create solutions.

Material
All Sessions

 y Device with the ability to project and display video, one for the teacher

 y Devices with internet access for students to share

Session 1

 y Handout 1: Problems to Solve, one per student

 y Handout 2: Understanding the Problem, one per student

Session 2

 y Handout 3: Brainstorm Solutions, enough for half the class

 y Handout 4: Storyboard a Solution, enough for half the class

 y Glows and Grows Strips (cut out in advance), three per student

 y Handout 5: Think BIG (optional homework), one per student

Educator Prep
 y Read through the lesson instructions and the corresponding slide presentation in advance.

 y Make sure the materials are ready to go prior to each day’s lesson. 

Using this Guide
This guide provides slide-by-slide instructions to ensure educators are prepared to explain, discuss, 
and facilitate the hands-on content in the presentation. The presentation is designed to cover two class 
sessions, but it can be flexible depending on the students’ needs and the time available. However, the 
two sessions should be presented in order. The accompanying presentation was created with PowerPoint 
so that it can be used in a variety of classrooms. If you are using a laptop with a projector, simply progress 
through the PowerPoint by clicking to advance. All of the interactive aspects of the presentation are set to 
occur on click. This includes images, text boxes, and links which will appear in your web browser. If you are 
using an interactive whiteboard, tap each slide with your finger or stylus to activate the interactive aspects 
of the presentation. Notes for each slide provide information on how to proceed.
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Procedure
Session 1 | Slides 1–10

Overview

In this first session, students will be introduced to the concept of a solution seeker, and they will be 
challenged to develop a STEM solution for a problem facing themselves, their school, or their community. 
After collaborating to brainstorm problems, pairs will select one on which to focus. They will then begin to 
research their problem in order to understand it before they begin developing a solution.

Slide 1

 y Begin by asking each student to think of a problem they solved recently or a challenge they overcame. 
Explain that it could be simple or complex, as long as they had to come up with a solution!

 y Click to display a few sample problems that students may have encountered today before school.

 y Then ask a few willing students to share the problem they encountered and their solution.

Slide 2

 y Before playing the video: 

 ○ Tell the class that they are about to watch a video about someone who has solved many problems. 
In this video, they will hear from an Olympic athlete named Katie Ledecky. Katie has won 15 World 
Championship Gold Medals and seven Olympic Gold Medals for swimming!

 ○ Explain that one reason Katie is a world champion is because she solves problems and seeks 
solutions. Katie is a problem solver and a solution seeker.

 ○ Ask them to listen for details about the solutions that Katie tries to seek or find.

Slide 3

 y When the video is complete, ask students to share the problems and/or challenges that Katie seeks to solve.

 y Be sure they understand that in order for her to do her absolute best, Katie tries to find solutions that 
push her to get stronger and faster every day.

 y Tell the class that Katie is just one example of a solution seeker. Around the globe, there are all kinds of 
solution seekers.

 y Click once and explain:

 ○ Some solution seekers are world leaders who make decisions for their countries.

 ○ Some solution seekers are companies who create innovative products to keep people safe, healthy, 
happy, and connected.

 ○ Some solutions seekers are adults who want to create change.

 ○ And some solution seekers are children who want to improve the world around them.

 y Then click twice more and explain that no matter what, a solution seeker is someone who works to solve 
real-world problems—or problems that affect them, their family, their community, and the world.
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 y Remind the class of some of the solutions that they shared this morning and tell them that that they are 
already well on their way to becoming solution seekers!

Slide 4

 y Explain that the students are about to follow Katie’s lead as they also work toward becoming STEM 
solution seekers.

 y Click once and define that a STEM solution seeker is someone who solves problems using:

 ○ Science

 ○ Technology

 ○ Engineering (building and creating!), and/or

 ○ Math

 y Just as Katie uses math, physics, technology, and more to get faster and stronger, the students will also 
use STEM to solve problems that they identify.

Slide 5

 y Explain that we are surrounded by STEM solutions in our everyday lives.

 y Tell the class that you are about to share some examples of STEM inventions (which are brand new 
products) and innovations (which are improvements to existing products) from Panasonic that improve 
people’s lives and make the world a better place. 

 y For each one, students will have a moment to think-pair-share* about the problem(s) they solve. 

 y Then click to project and share the following bullets one at a time:

 ○ Electric-Assist bicycles: Electric-powered bikes for people of all fitness levels

 ○ NanoeX: Air purification systems that help clean the air of viruses

 ○ Toughbook Laptops: Strong, rugged laptops designed for harsh environments

 ○ Solid Shine Projector: Technology to share content on a big screen in schools, museums, 
businesses, and more.

 y Before moving on, summarize that STEM innovations and inventions solve all kinds of problems and 
propel the world forward!

*In a think-pair-share, students think about the question independently, discuss their answers with a partner, 
and then share their thoughts with the larger class.

Slide 6

 y Explain that students will now be challenged to play a role in STEM innovation and invention by tackling 
the following challenge:

Thanks to technology and other advances in science, math, and engineering, we are able to solve problems 
today that we never could have solved in the past. However, there are still problems left to solve! 
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Be a solution seeker as you brainstorm problems that affect you, your school, and your community. Then 
select one problem to focus on and come up with a STEM solution that will make a difference!

 y Explain that students will work with their peers as they follow a series of steps to identify a problem and 
develop a solution. These steps are part of the Engineering Design Process, which are the steps that 
engineers around the world use to design solutions to problems.

 y Click once to highlight the “Be a solution seeker as you brainstorm problems that affect you, your school, 
and your community” line. 

 y Explain that brainstorming problems to solve will be the students’ first step!

Slide 7

 y Pass out one Handout 1: Problems to Solve to each student and review the directions provided.

 y Then click once to walk the class through the following thought-starters to kick off their brainstorming. 

 y For each category, read the thought-starters aloud, allow students time to record a related problem on 
their handout, and then discuss it together. Then click twice to move to the next category.

 ○ Thought-starters for YOU:

 • Is there a skill you would like to get better at?

 • Are there places in the world you would like to see but don’t know how to get there?

 ○ Thought-starters for your SCHOOL:

 • Could we be more active during the school day?

 • Could we do better to conserve energy or recycle?

 ○ Thought-starters for your COMMUNITY:

 • Could we do more activities that bring us together?

 • Could our transportation be more environmentally friendly?

 y Once students have a few ideas recorded, click once more to encourage them to work with a partner as 
they brainstorm and record additional problems within these spheres.

Slide 8

 y After pairs have brainstormed for several minutes, encourage them to reflect and review the problems 
they listed.

 y Then tell pairs that they should now select the one problem that they will focus on for the remainder of 
this activity. It is for this problem that they will develop a solution..

 y Encourage pairs to select a problem that matters to them and that truly affects themselves, their school, 
or their community so they are motivated to find a solution.

 y Give students a moment to discuss and select a problem with their partner.
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Slide 9

 y Explain that students will spend the rest of the session learning more about their problem.

 y But before they do, ask the class: Why do you think it is important to understand your problem before you 
start developing a solution?

 y Once a couple students share their thoughts, share the following problem scenarios (clicking once to 
project the problem and clicking again to remove it). As you project each one, ask: What could have 
caused this problem? Encourage the class to think about as many possible causes for each problem as 
they can before moving to the next.

 ○ Problem: Anna didn’t make the track team this year.

 ○ Problem: Mateo has a stomachache today.

 ○ Problem: Amber always forgets her homework.

 y Then click twice more and conclude with a full-class discussion around the following question: What 
could go wrong if someone tried to find a solution without taking time to understand the problem?

Slide 10

 y Pass out one Handout 2: Understand the Problem to each student. Explain that this handout provides 
questions that will help students understand the problem before trying to come up with a solution. 

 y Then review the handout’s directions together. When you get to the fourth and fifth question, pause to 
help students better understand the concept of criteria and constraints. 

 y Click and explain that:

 ○ Criteria refers to what the solution must do or must be in order to be successful.

 ○ Constraints refer to anything that may stand in the way or make it harder to find a solution.

 y Click to bring up one of the problems from the previous slide: Anna didn’t make the track team this year.

 y Explain that the solution Anna would like to achieve is to make the track team next year. However, with 
this solution comes a few criteria and constraints.

 y Click to display a list of criteria and constraints. 

 y Ask the class to read through the list and decide which are constraints and which are criteria. Then call on 
students to help you sort the list (click and drag the lines of text next to either “Criteria” or “Constraints”) so 
the results are as follows:

 ○ Criteria:

 • Anna needs to be able to run a 9-minute mile.

 • Anna must improve by next September.

 ○ Constraints:

 • Right now, Anna runs an 11-minute mile.

 • Anna lives in a city and it can be hard to find places to run.

 • Anna does not believe she can run faster.
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 y Then bring students’ attention back to Handout 2 and encourage pairs to work together as they fill in the 
questions and seek to define and understand their problem. Explain that some students may need to 
perform internet research to fully understand their problem, while others may need to speak with their 
peers or other members of their community.

 y Allow students to finish the handout for homework if needed. It may be helpful to make the deadline in 
several days, so students have time to complete research and/or speak with others if needed!

Note: Students may need help completing this research depending on their grade level. Possible ways to achieve 
this include assigning it as homework for students to complete with an adult in their home or tackling it over the 
course of several days during group work or station time so you have the bandwidth to provide assistance. 

Session 2 | Slides 11–19

Overview: Students will begin this second session by brainstorming solutions to the problem they selected. 
They will then select one solution on which to focus and create a storyboard prototype that explains their 
innovation and details how it will help the user(s) and solve the problem. After sharing their storyboard with their 
peers and providing constructive feedback, students will ultimately consider how to optimize their designs.

Slide 11

 y Begin the session by asking students to take out their completed Handout 2: Understand the Problem. 

 y Ask each pair to briefly share the problem they are hoping to solve, as well as one criterion and one 
constraint they will have to keep in mind.

Slide 12

 y Explain that the next step in the engineering design process is brainstorming solutions. This is how tech 
companies like Panasonic develop the innovations and inventions that surround us today!

 y Pass out one Handout 3: Brainstorm Solutions to each pair and review the instructions provided.

 y Explain that students will have about five minutes to brainstorm as many solutions as possible with their partner.

 y Click once and reiterate that these solutions should involve science, technology, engineering, and/or math.

 y Their ideas could innovate inventions that already exist or invent an entirely new solution. It does not have 
to be something that they could create all by themselves!

 y Encourage students not to get too wrapped up in the details of their ideas. While they should keep in 
mind what they know about the problem, right now the emphasis is on quantity over quality. Pairs should 
simply try to come up with as many solutions as possible!

Slide 13

 y Once students have brainstormed several solutions, tell them that it is now time to think about quality. 

 y Encourage pairs to browse back through their completed Handout 2: Understand the Problem and review 
the criteria, constraints, and the other information that they recorded.

 y Then click once and encourage pairs to select one solution that they think will best meet the criteria, 
satisfy the constraints, and most effectively solve the problem. 
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 y Again remind them that their innovation or invention does not have to be something they can create all 
by themselves. They can pretend they work at a tech company like Panasonic and will have a whole team 
of STEM professionals to figure out how to bring this idea to life!

Slide 14

 y Explain that students will now create a prototype of their solution.

 y Click once and explain:

 ○ A prototype is a model or design of your idea.

 ○ Prototypes are used to help the creator make decisions about a design or think through how the 
idea will work before it is produced. 

 ○ Different kinds of prototypes include storyboarding, physical models, sketches, and more.

Slide 15

 y Explain that students will be creating a storyboard prototype to tell the story of their solution.

 y Describe: 

 ○ A storyboard shows the step-by-step process of how the solution will solve the problem. It should 
consist mostly of pictures, but it may have some words too.

 ○ The main character in the storyboard should be the user who is experiencing the problem and who 
will be affected by the solution.

 y Pass out Handout 4: Storyboarding Solutions to each pair and review the directions together.

 y Reiterate that the class should be able to understand their peers’ problems and solutions just by looking 
at their storyboard!

 y Answer questions as needed and explain that students will have until there are about 10-15 minutes left 
in the class session to create their storyboards. 

 y Give students a warning when they have 10 minutes and five minutes left to work.

Slide 16

 y When there are 10–15 minutes left in the class session, ask students to place their storyboards around the room.

 y Distribute three strips of Glows and Grows stars to each student.

 y Tell the class that they will rotate around the classroom and view their peers’ designs. As they do, they 
should use the sentence starters to develop one glow (one piece of positive feedback) and one grow 
(one piece of constructive feedback) for the first three storyboards that they visit.

 y Help students understand that including people from all different backgrounds is a component of the 
design process that companies like Panasonic know give them a competitive advantage. Different 
perspectives and lived experiences offer a wealth of creativity that leads to better solutions and 
innovations. Today, getting feedback from their peers will enable students to look at their designs from a 
variety of perspectives as they think about the best way to improve them. 

 y Click once and explain that:
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 ○ The students’ feedback should be clear and specific. 

 ○ The goal of the “glow” is to give a specific compliment about their solution.

 ○ The goal of the “grow” or constructive feedback is to help the problem-solvers improve their solution. 

 ○ Students can leave their completed Grows and Glows next to the storyboard they review before 
moving to the next.

 y If students still have time after providing a grow and glow for the first three projects they visit, they may 
continue rotating around the classroom viewing their peers’ designs.

 y Then assign students different starting points around the classroom and instruct them to begin their review!

Slide 17

 y Wrap up by encouraging pairs to review the feedback they received.

 y Then click once and encourage pairs to discuss: If you were to optimize (or improve) your design, what is 
one change you could make that would have a positive effect on your solution?

 y Allow pairs time to discuss their ideas with each other.

Slide 18

 y Congratulate students on working their way through the engineering design process, from identifying a 
problem to optimizing their solution.

 y Explain that if students worked at an innovation company like Panasonic, they may now…

 ○ Be encouraged to share their ideas with their coworkers and leaders.

 ○ Assemble a team of people with different backgrounds and perspectives to further review and think 
through their innovation.

 ○ Perform a variety of testing to see how the public would respond to their innovation, how it would be 
manufactured, how much it would cost, and more!

 y Take a moment to acknowledge that even if the students’ innovation doesn’t become a reality right now, 
they learned and practiced many skills that they can use to solve problems throughout their lives. 

 y Wrap up by encouraging students to reflect: How can you apply what you have learned over the past 
couple class sessions to help you become a solution seeker for life? 

Slide 19—Optional

 y Distribute one Think BIG handout to each students and review the directions together.

 y Explain that over the course of the next week, student will be encouraged to brainstorm larger problems 
that they would like to tackle in the future as they continue to strengthen their STEM skills!
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Content Area Standards
Next Generation Science Standards

 y 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.

 y 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.

 y 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.

 y MS-ETS1-2: Evaluate competing design solutions using a systematic process to determine how well they 
meet the criteria and constraints of the problem.

Standards for Technological Literacy

 y Standard 1: Students will develop an understanding of the characteristics and scope of technology.

 y Standard 6: Students will develop an understanding of the role of society in the development and use of 
technology.

 y Standard 9: Students will develop an understanding of engineering design.

Common Core English Language Arts Standards

 y R.7: Integrate and evaluate content presented in diverse media and formats, including visually and 
quantitatively, as well as in words.

 y W.4: Produce clear and coherent writing in which the development, organization, and style are 
appropriate to task, purpose, and audience.

 y SL.1: Prepare for and participate effectively in a range of conversations and collaborations with diverse 
partners, building on others' ideas and expressing their own clearly and persuasively.

 y SL.4: Present information, findings, and supporting evidence such that listeners can follow the line of 
reasoning and the organization, development, and style are appropriate to task, purpose, and audience.
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STUDENT HANDOUT 1

Directions: As you brainstorm problems that affect you, your school, and your community, jot your ideas in 
the space provided.

Global

Community

Family / Friends

School

Me

Problem Brainstorming
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STUDENT HANDOUT 2

Directions: As you think more about the problem you selected, answer the questions below. You may need 
to perform research to find your answers. Speaking with others, reading, and looking up information online 
all count as research!

1. What is the problem? Describe it clearly with as many details as possible. 
 
 
 

2. Who does this problem affect? 
 
 
 
 

3. Why is this problem a problem? For instance, is something not working correctly? Are people not doing 
something? Do people not know something? 
 
 
 
 

4. w you’re looking for a solution, what criteria should you keep in mind? In other words, is there anything 
the solution must do? 
 
 
 
 

5. When you’re looking for a solution, what constraints should you keep in mind? In other words, is there 
anything that may make it harder to find the solution? 
 
 
 
 

6. Is there anything else that is important to know before solving this problem?

Understand the Problem
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STUDENT HANDOUT 3Brainstorm Solutions

Directions: 

1. First, fill in the problem you are seeking to solve.

2. Then brainstorm: What are possible solutions to this problem? Be creative… Think about innovations you 
could make to products that already exist, as well as ideas for brand-new inventions!

Possible Solution:

Possible Solution:

Possible Solution:

The problem we are  
seeking to solve is: 

The problem we are  
seeking to solve is: 

The problem we are  
seeking to solve is: 
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STUDENT HANDOUT 4Storyboard a Solution

Directions: In the space below, create a storyboard that shows how your solution will solve the problem. 
Use at least six boxes!

Requirements:

 y The beginning must illustrate the problem. 

 y The middle boxes should illustrate your STEM solution, explain how it works, and show how it  
solves the problem.

 y The ending should illustrate how your solution will make things better.

 y Your peers should be able to understand your problem and your solution just by viewing your work! 
The simpler, the better!

1 2 3

4 5 6

7 8 9
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STUDENT HANDOUT 4Storyboard a Solution

10 11 12

13 14 15

16 17 18
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STUDENT HANDOUT 5Glows and Grows

Glow
I liked that you...

Glow
I liked that you...

Glow
I liked that you...

Glow
I liked that you...

Glow
I liked that you...

Glow
I liked that you...

becuase...

becuase...

becuase...

becuase...

becuase...

becuase...
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STUDENT HANDOUT 6Think BIG

Directions: Just like Katie Ledecky, it’s always good to think big and aim far. Use the space below to begin 
brainstorming bigger problems that you might want to solve one day. As you do, also keep track of the skills 
you may need to make this happen!

Problem STEM skills that may help me this problem


