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Dear educators,

We at the One8 Foundation, and our program Mass STEM Hub, are very excited to welcome you to the STEM
Week Challenge. Given the challenges our communities have faced over the last year, it’s more important
than ever to nurture the next generation of creative problem-solvers and design thinkers. At the same time,
we recognize that educators have more on their plates than ever before and face significant uncertainty
headed into the 2020-21 school year. In response, we have designed the STEM Week Challenge training,
activities, and projects to be highly flexible while providing a relevant applied learning educational experience
that will be engaging for your students, whether delivered virtually, in-person, or somewhere in between. 

Katherine Skrivan
Mass STEM Hub, a program of the One8 Foundation

Vanessa Lipschitz
One8 Foundation

In the STEM Week Challenge for grades 6-8, Dell Technologies asks middle
school students to explore the potential of the technology-human
relationship to design an adaptation to an everyday task for persons with
paralysis. Students apply learnings about the anatomy and physiology of
the nervous system and the engineering design process to develop and
evaluate their designs. Also supported by experts from the Bionic Project, a
Cambridge-based organization that promotes inclusive environments for
those who overcome physical challenges, students will build empathy and
employ universal design.

We are proud to partner with Dell Technologies who has and continues to dedicate expertise, time, and
resources to make the middle school STEM Week Challenge a meaningful experience for educators and
students across the Commonwealth. Students will apply what they learn to tackle real-world problems facing
Dell Technologies today. 

Thank you for joining us for the STEM Week Challenge. Classrooms won’t look like they did last fall, but the
endeavor to provide the highest quality, most engaging learning experiences for students remains the same.
We hope that the STEM Week Challenge will be a meaningful learning opportunity for your students, and a
positive teaching experience for you. If you have any questions, our team can be reached at
stemweek@mass-stemhub.org. 

Designed by Innovative Learning Partners, in partnership with Project
Lead The Way, the middle school STEM Week experience is not only
standards-aligned, tailored to middle school students, and employs their
signature applied learning methods, but is also informed by real-world
context and industry expertise. 

Joanna Jacobson
One8 Foundation



Dear STEM Week Challenge participants and creators,

It is the great honor of Innovative Learning Partners (ILP) to have been part of the collaborative 
team responsible for designing and developing this year’s STEM Week Challenge for 
Massachusetts middle school students and educators, as well as their communities. 

As a team that creates dynamic educational experiences for learners of all ages, we believe the 
best results for students, teachers, and their communities come about through collaboration. 
That’s why, in all we do, we learn and innovate – together. With this essential partnership-focused 
approach in mind, we’d like to take this opportunity to express our appreciation for the people 
and organizations whose contributions made it possible for this Human-Centered Design learning 
experience to come to fruition.

Throughout the STEM Week Challenge, participants will meet and get to know three invaluable 
contributors to the learning experience – Will Borden, Nico Calabria, and Meredith Koch. Their 
input did so much to define and shape the Challenge. We extend our deepest gratitude to Will, 
Nico, and Meredith for their partnership and for sharing their stories, viewpoints, and expertise 
with us and Challenge participants. 

The STEM Week Challenge is also supported by a powerful coalition of organizations that 
demonstrate the pinnacle of excellence in their respective fields. We are so grateful for strong 
partnerships with the One8 Foundation, and it’s program Mass STEM Hub, Dell Technologies, and 
Project Lead The Way. Thank you for your collaboration on this shared vision.

We’d also like to extend our thanks to all the educators, families, and guardians supporting 
students’ curiosity, development, and growth throughout the STEM Week Challenge. Helping 
students reach their potential has always “taken a village,” but in this unique time, that old adage 
feels more resonant than ever. We appreciate all of the teachers, parents, and caregivers – 
without your support, this Human-Centered Design learning experience wouldn’t be possible. 

And finally, to all the Challenge participants: We want to say thank you for engaging in experience. 
We hope you find it to be uniquely relevant, compelling, and impactful. We wish you the best of 
luck and can’t wait to see the creative, human-centered solutions you devise.

Bryan Kind
Innovative Learning Partners

Adam Lynch
Innovative Learning Partners

Nancy Lindfors
Innovative Learning Partners

ILP: WE LEARN, PARTNER, AND INNOVATE - TOGETHER.

https://www.linkedin.com/company/innovative-learning-partners-llc
mailto:Hello%40yourILP.org?subject=Hello
https://twitter.com/yourILP
http://yourILP.org
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Using the CLEAR Instructional Approach 
and Human-Centered Design principles, 
students will develop solutions to help 
persons with paralysis more easily 
navigate the everyday task of food storage 
and retrieval from a common household 
refrigerator.

The challenge-based learning approach 
provides an efficient and effective 
framework for learning and provides 
the stimulus for engaging students in 
ownership of their learning. The approach 
is collaborative and hands-on, requiring 
students to gain in-depth subject-area 
knowledge, ask probing questions, and 
share their thoughts with the world. This 
authentic approach to meeting academic 
standards allows for student autonomy 
and builds 21st-century skills organically. 
Learning does not become “one more 
thing” to be addressed by the teacher but is 
developed through the experience.

The 2020 STEM Week Challenge experience 
allows learners to draw meaningful and 
personal connections to current events and 
society’s need to build greater empathy 
and appreciation of diversity. Through 
their learning journey, students will use 
empathy to solve a complex challenge 
by employing Human-Centered Design. 
Students apply what they learn about the 
anatomy and physiology of the nervous 
system, spinal cord injuries, and the 
Engineering Design Process to develop and 
evaluate their designs. The STEM Week 
Challenge experience culminates with 
students virtually submitting their design 
and findings.
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Curriculum can be implemented in a face-to-face learning 
environment, through online learning tools, or a blend of 
both approaches.

Student materials can be completed during synchronous 
learning time or asynchronously, depending on individual 
student and teacher needs.

Teachers are encouraged to promote group work and 
collaboration whenever possible; however, students 
can complete learning explorations and the challenge 
independently.

Curriculum resources include a robust menu of ideas to 
support successful implementation and to accommodate 
diverse backgrounds of teachers and students. 

Background Knowledge Nuggets provides additional 
background to enhance teacher subject-matter and 
instructional expertise.

Resources To Dig Deeper provides direction to additional 
resources that allow for further building of context.

Special Considerations alerts teachers to potential need 
for a specialized approach given topic sensitivity.

Materials Needed provides a listing of materials or 
resources necessary to complete learning experiences 
included in the curriculum.

Preparation Tips and Taboos alerts teachers to 
best practices and pitfalls related to preparation or 
implementation of learning experiences.

Associated Learning Materials alerts teachers to 
resources from the STEM Challenge Journal that students 
will need to complete the learning experiences.

Call To Action prompts teachers to help students convert 
learning to creating value through action: volunteering, 
advocacy, and other action-orientated opportunities.

Curricular resources support the implementation of 10 hours of 
instruction and include opportunities for extended and deeper 
learning throughout. The curriculum is designed to meet the 
needs of today’s ambidextrous learning environment, allowing 
for flexibility in pacing, differentiation, and modality: 
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??

Leap into Learning
through Explorations

During explorations, students 
build the knowledge, skills, 
and abilities necessary to 
understand the root cause of 
the challenge. They build 
empathy and compassion for 
those impacted by the
challenge and grow 
engineering skills and an
entrepreneurial mindset to 
position them to design an 
innovative solution.

Apply 
Human-Centered 
Design
Students leverage Human - 
Centered Design to generate 
solution ideas.  They employ a 
strategic decision-making 
approach and gather feedback  
to narrow their designs to a 
"best" option.  They build a 
protoype of their design and 
devise an approach for testing.

Resolve 
the Challenge

Students test the prototype 
and evaluate the outcome.  
When possible, students 
iterate on their design based 
on their �ndings.  Students 
communicate their process 
and key �ndings, and 
through a design brief, 
demonstrate how their 
design resolves the 
challenge.  Additionally, 
students re�ect on their 
experience and consider how 
their design creates value in 
the world.  

Ignite Curiosity 
through a Compelling
Challenge
Real-world projects provide 
opportunities for students to 
create real-world solutions. 
Students are most motivated 
when the issues are connected 
to ideals students are 
passionate about – like fairness 
and equality – and when 
students feel they can make a 
change and add value to the 
world. The curriculum launches 
by engaging students in a 
compelling challenge to solve.

I N S T R U C T I O N A L  A P P R O A C H

innovativelearningpartners.org
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For your reference, students’ STEM Week Challenge learning experiences are described in the narrative below.  
Additionally, the narrative is followed by a chart demonstrating curriculum alignment to learning targets. 

SideStix Development Journey: A candid conversation between Will Borden and Nico Calabria on the 
development of SideStix forearm crutches, which allow Nico to reach his highest level of mobility. The 
conversation also delves into the personal experience Will had using forearm crutches to play soccer. 

The Capitol Crawl and Americans with Disabilities Act (ADA) Guided Timeline Exploration: Recognizing the 
recent 30-year anniversary of the ADA, students will explore the timeline of events that led to ADA legislation, 
which focuses on identity, community integration, healthcare, employment, and political participation. 

Uncovering the Human at the Center of Successful Design: Exploring the development journey of market-
released products – including the Cheap All-Terrain Wheelchair, OXO Grip handles, and Nike Flyease – 
students see the impact Human-Centered Design has on an individual human as well as all of humanity.

Drawing Connections to the Engineering Skillset, Entrepreneurial Mindset, and Empathy: Students dig 
deeper to understand what it really means to use Human-Centered Design.  They draw on examples from 
the curriculum and the world around them to see how designs that incorporate an engineering skillset, an 
entrepreneurial mindset, and empathy best position innovations for success.

Exploring Painstorming: Students use a Painstorming process to identify frustrations associated with 
navigating the everyday task of food storage and retrieval from a common household refrigerator.

EXPLORATION ONE (E1)
DISCOVERING THE HUMAN AT THE CENTER (~2 HOURS)

    LEARNING MAPLEARNING MAP
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Ring-Finger Challenge: Students participate in a quick simulation to begin to understand what it might feel 
like to live with paralysis.

Paralysis Myth Busters: Teachers gain insight into students’ prior knowledge and students check their 
assumptions and misconceptions about people with paralysis by rating statements as true or false. 

The Science of Paralysis: Students learn how the systems of the body are interrelated. They link structure 
and function related to movement to anatomy and physiology of the nervous system. They learn about 
potential causes of paralysis and connect the location of spinal cord injury to potential impacts on mobility 
and body function. 

The Ruler Challenge: Students experiment to see their own body systems working together to create 
movement, collect data, and manipulate variables to analyze results.

EXPLORATION TWO (E2) 
ANALYSIS OF PARALYSIS (~2 HOURS)

Photo Hunt: Students review photos to identify instances of ableism and consider how their everyday 
surroundings are designed for persons without disabilities. 

Simulation for Innovation: Revisiting Painstorming, students identify frustrations associated with navigating 
the everyday task of food storage and retrieval from a common household refrigerator while simulating 
blindness.

EXPLORATION THREE (E3)
BE THE HUMAN AT THE CENTER (~1 HOUR)

Students will use Human-Centered Design to develop and test a prototype solution that assists a person 
with paralysis with putting items into a refrigerator and then retrieving them with ease. Students complete a 
design brief, use their prototype to test the effectiveness of their design, and submit findings virtually.

RESOLVING THE CHALLENGE (RC)
DESIGN TIME (~5 HOURS)
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NEXT GENERATION SCIENCE STANDARDS ALIGNMENT GRADES 6-8
E1 E2 E3 RC Share 

the 
solution

MS-LS1-3 From Molecules to Organisms: Structures and Processes
Use argument supported by evidence for how the body is a system of 
interacting subsystems composed of groups of cells.

X

MS-LS1-5 From Molecules to Organisms: Structures and Processes
Construct a scientific explanation based on evidence for how 
environmental and genetic factors influence the growth of organisms.

X

MS-LS1-8 From Molecules to Organisms: Structures and Processes
Gather and synthesize information that sensory receptors respond to 
stimuli by sending messages to the brain for immediate behavior or 
storage as memories.

X

MS-ETS1-1 Engineering Design
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.

X X

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

X

MS-ETS1-3 Engineering Design
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.

X

MS-ETS1-4 Engineering Design
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.

X
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MASSACHUSETTS CURRICULUM FRAMEWORK – 
SCIENCE AND TECHNOLOGY/ENGINEERING

E1 E2 E3 RC Share 
the 

Solution
MS-LS1-3
Construct an argument supported by evidence that the body systems 
interact to carry out essential functions of life.

X

MS-ETS1-1
Define the criteria and constraints of a design problem with sufficient 
precision to ensure a successful solution. Include potential impacts on 
people and the natural environment that may limit possible solutions.

X

MS-ETS1-5(MA)
Create visual representations of solutions to a design problem. Accurately 
interpret and apply scale and proportion to visual representations.

X

MS-ETS1-6(MA) 
Communicate a design solution to an intended user, including design 
features and limitations of the solution.

X

MS-ETS2-2(MA)
Given a design task, select appropriate materials based on specific 
properties needed in the construction of a solution.

X

MS-ETS2-3(MA)
Choose and safely use appropriate measuring tools, hand tools, fasteners, 
and common hand-held power tools used to construct a prototype.

X

SEVENTH GRADE MATH STANDARDS
Geometry 7.G A 
Draw, construct, and describe geometrical figures and describe the 
relationships between them. 1. Solve problems involving scale drawings 
of geometric figures, such as computing actual lengths and areas from a 
scale drawing and reproducing a scale drawing at a different scale.

X
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EXERCISE ENGINEERING THOUGHTS AND ACTIONS
Apply creative thinking to ambiguous problems. X X

Apply systems thinking to complex problems. X X

Evaluate technical feasibility and economic drivers. X

Evaluate societal and individual needs. X X X X

Substantiate claims with data and facts. X X

ADDITIONAL LEARNING TARGETS RELATED TO ENTREPRENEURIAL MINDSET
Critically observe surroundings to recognize opportunities to identify 
and describe an opportunity to create unique value for a user or target 
population.

X X X

Articulate thoughts and ideas effectively using oral, written, and non-
verbal communication skills.

X X

Practice information literacy by identifying and using appropriate and 
reliable subject-specific sources to meet an information need.

X X X X

Contribute to society as an active citizen. X X

ADDITIONAL LEARNING TARGETS RELATED TO SOCIAL AND EMOTIONAL LEARNING
Develop empathy to know and understand what it may feel like to have 
a disability.

X X X X

Recognize the strengths and abilities of persons with disabilities. X X X X

Use language that creates positive images of people with disabilities. X X X X X

Understand the motivation and perspectives of others. X X X X
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  IGNITING  IGNITING
  CURIOSITY  CURIOSITY
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  IGNITING  IGNITING

You can’t be what you can’t see. So, this year’s theme – “See Yourself in STEM” 
– is designed to help students of diverse backgrounds see themselves in STEM. 
To learn more about the theme and for general information about STEM Week 
Challenge 2020, please go to stemweekchallenge.org.

In this introduction to the STEM Week Challenge, teachers activate prior 
knowledge about STEM through guided discussion with students. Teachers 
introduce the STEM Week Challenge and share the Challenge Introduction video 
during which students meet dynamic STEM professionals who happen to have 
disabilities. 

MA STEM Week 2020 runs from Oct. 19-23. Instructional resources are designed 
to be implemented at the teacher’s discretion and instruction can begin prior to 
Oct. 19. 

STEM stands for Science, Technology, Engineering, and Math, but STEM is more 
than the sum of its parts. STEM is an applied, problem-based learning approach 
that frames content explorations in real-world challenges that engage students 
in authentic and integrated learning. A STEM approach to problem solving is 
important and impactful in today’s complex and rapidly evolving world, as we are 
confronted with new challenges every day. STEM literacy is essential to preparing 
young people with the knowledge and skills needed to solve problems, make 
sense of information, and meet the needs of a dynamic and evolving workforce.

PREVIEW

KNOWLEDGE NUGGETS

Connecting with industry professionals around their work is a great way to 
motivate students and for them to recognize their own growing STEM knowledge. 
Throughout the STEM Week Challenge, there are two key ways for students to 
engage with professionals, all accessed via mass-stemhub.org/stem-week-2020/
industry-connections

RESOURCES TO DIG 
DEEPER

Use the Ask an Expert Forum, where you can post questions posed by 
your students to be answered by industry experts from organizations 
across MA, including the Bionic Project, Medtronic, and Dell Technologies. 
You are encouraged to share questions as well as successes and 
examples. 

Submit Student Prototypes for expert feedback. Submit your students’ 
final design brief and video/images of their functioning prototype to 
the STEM Week Challenge. Industry professionals will provide written 
feedback to all submitted designs.

BUILD YOUR BACKGROUND

http://stemweekchallenge.org
http://mass-stemhub.org/stem-week-2020/industry-connections
http://mass-stemhub.org/stem-week-2020/industry-connections
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The STEM Week Challenge for Middle School invites students to 
become creators as they design a solution to help persons with 
paralysis more easily navigate the everyday task of food storage and 
retrieval from a common household refrigerator.

Teachers may want to establish ground rules to ensure students 
approach the challenge and potentially sensitive topics in a respectful 
way. 

The curriculum assumes students are familiar with and have access 
to a refrigerator. Each student’s life outside the school walls varies. 
Teachers may want to partner with counselors or school social workers 
to alert them to this assumption. 

Additionally, language matters. The following resources provide brief 
guidelines for talking about disabilities and people with disabilities. 
Your role in modeling and coaching students to use language that 
is appropriate and respectful cannot be minimized. As such, it is 
recommended that you review the CDC’s page entitled “Communicating 
with and about People with Disabilities.”

STEM Week Challenge Introduction Video 

SPECIAL 
CONSIDERATIONS

MATERIALS NEEDED

If students are expected to complete design and prototyping work at 
home, teachers are encouraged to create communication to alert parents 
to expectations, and a sample parent letter is included in the Appendix.   
Teachers are encouraged to customize it as needed. 

Additionally, it is always prudent to consider any special safety measures or 
guidelines to be considered during lab-type activities. While the curriculum 
does not require use of equipment that poses danger to students, if 
students are working remotely, they may use techniques like cutting, hot 
glueing, and the like while constructing a prototype. Also, students will use 
a blindfold to simulate completion of a task, and it is expected that they will 
do so under supervision of a sighted person.  Communication with parents 
about any safety concerns is advised.

PREPARATION TIPS AND 
TABOOS

Throughout the learning experience, students will be expected to respond 
to specific question prompts, label diagrams, and record data from 
experiments. The STEM Challenge Journal provides space for students 
to record other items at the teachers’ request, such as key terms and 
definitions, reflections, insights, and the like.

ASSOCIATED STUDENT 
MATERIALS 

https://www.cdc.gov/ncbddd/disabilityandhealth/materials/factsheets/fs-communicating-with-people.html
https://www.cdc.gov/ncbddd/disabilityandhealth/materials/factsheets/fs-communicating-with-people.html
https://www.youtube.com/channel/UCaFh9TOY4qp6O9kS70qKXJw?view_as=subscriber
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1. Welcome students to STEM Week 2020!

 The following discussion prompts can be used to set the stage:

2. Explain that this unit is challenge-driven. Students will work together to create an innovative solution to 
a problem using the characteristics they identified as critical for success in a STEM field.

3. Play the video.

4. Generate excitement for the challenge by reinforcing the real-world connections and the potential 
positive impact their work could have through this authentic experience.

Ask students to define STEM.

Ask students to name careers they believe might be associated with STEM.

Ask students if they know anyone who works in the STEM fields.

Ask students why studying STEM is important.

Ask students what kinds of characteristics or traits might help you to be 
successful in a STEM field.

Ask students to look around and identify objects that result from work in a 
STEM field.

PROCEDUREPROCEDURE

https://www.youtube.com/channel/UCaFh9TOY4qp6O9kS70qKXJw?view_as=subscriber
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Will Borden is the Director of Academic Technology at the Shady Hill 
School in Cambridge, Massachusetts. Prior to joining the Technology 
Department, Will taught an integrated 7th grade Humanities class and 
was named an Apple Distinguished Educator for his innovative use of 
classroom technology. Outside of school, Will founded the Bionic Project, 
Inc., a nonprofit organization that promotes active lifestyles, athletics, 
and inclusive environments for those who have to overcome physical 
challenges. The Bionic Project’s signature annual event, the Bionic5K, 
brings together athletes of all abilities and features advanced technologies, 
including running and walking prosthetics and experimental wearable 
exosuits. 

Meredith Koch is a Senior Clinical Systems Engineer for Surgical Robotics 
with Medtronic, one of the largest medical device companies in the world. 
She has been involved in medicine ever since she was a teenager, when she 
began volunteering on the ambulance with Darien EMS-Post 53, ultimately 
obtaining both her EMT-Basic and Advanced EMT certifications. Throughout 
college, she worked in a Level 2 Trauma Center Emergency Department 
as an ED Technician, and then during grad school for biomechanical 
engineering, she volunteered with Colchester Rescue Squad in Vermont 
as an EMT. Meredith began working for Medtronic in February 2015 as a 
Clinical Specialist in the Cardiac Rhythm Heart Failure division, and in June 
2019, switched to her current position. Outside of work, Meredith is on the 
Spaulding Professional Council Advisory Board for Spaulding Rehabilitation 
Hospital and is a member of the U.S. Paralympic Swimming Emerging Team. 

You are also encouraged to review her TEDx Talk by searching YouTube for 
the video entitled “Why You Should Include the Adaptively Abled.”

Nico Calabria teaches 10th grade U.S. History and coaches soccer and 
wrestling. He has played on the U.S. Men’s Amputee Soccer Team since 
2011 and is the team’s all-time leading scorer. In 2007, Nico summited 
Mount Kilimanjaro, Africa’s tallest mountain, earning over $100,000 for 
the Free Wheelchair Mission. His efforts on the mountain and fundraising 
at home helped to deliver more than 2,000 wheelchairs to people with 
disabilities living in Tanzania and Kenya. Nico has been a field tester for the 
SideStix crutch company since 2008. You are also encouraged to review the 
following:

 YouTube – video entitled “Meet Nico Calabria”

 YouTube – video entitled “Powerade – Nico’s Story”

ADDITIONAL INSTRUCTIONAL CONSIDERATIONS
For more information about persons in the video, explore the following:MORE BACKGROUND 

BUILDERS
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COOL HISTORY: Provide opportunities for students to explore the history of 
refrigeration and the impacts on society.

JUST CHILLIN’ – Provide opportunities for students to explore the science 
of refrigeration.

SO SPOILED – Provide opportunities for students to explore food safety and 
foodborne illness, especially related to refrigeration.

LANGUAGE MATTERS – Provide opportunities for students to investigate 
and create language guidelines for talking about disabilities.

FLIP THIS KITCHEN – Expand and extend the challenge to redesigning an 
entire kitchen or bathroom – or other high-use areas of a home to better 
meet needs of persons with paralysis.

WHAT’S NEXT – Once the challenge is over, teachers are encouraged to 
extend and expand learning by challenging students to further consider 
all designs presented during the challenge – identify similarities and 
differences, and combine the best to create a new solution that meets 
criteria and human need even better.

ROLE MODELS ARE EVERYWHERE – In this unit, students meet several 
role models who happen to have deep connections to STEM.  Students can 
learn about other diverse role models who have or had disabilities through 
research and social awareness discussions.  Learn more by searching “9 
Disabled African Americans You Should Know About.”

ADAPTIVE SPORTS – Students can learn more about adaptive sports 
through research and exploring resources like Challenge Magazine.

INTERDISCIPLINARY
CONNECTION

TAKE IT FURTHER: 
EXTENSION IDEAS

Director of Academic Technology
Assists administrators and staff in integrating appropriate and 
innovative technologies to support, enhance, and extend learning. 

Emergency Medical Technician  

To learn more, go to the Bureau of Labor Statistics’ Occupational 
Handbook EMT page.

High School Teacher  

To learn more, go to the Bureau of Labor Statistics’ Occupational 
Handbook high school teacher page.

POTENTIAL 
PROFESSIONAL 

PATHWAYS
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EXPLORATION ONEEXPLORATION ONE
Discovering the Human at the CenterDiscovering the Human at the Center
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In the first exploration, students launch their learning by viewing a 
conversation between Nico Calabria and Will Borden during which 
they learn more about empathy and the importance of considering 
and involving users in product design. Students explore the long and 
sometimes painful history related to discrimination toward persons with 
disabilities and the eventual passing of the Americans with Disabilities 
Act. Students then explore several examples of engineering process 
and product design, modeling Human-Centered Design and building 
understanding of the components of Human-Centered Design. Finally, 
students practice Painstorming to identify opportunities for innovation.

The Capitol Crawl Activity provides brief descriptions linked to a timeline to 
tell the story of progress for persons with disabilities. For more background on 
each timeline milestone, see The Capitol Crawl resource in the Appendix. 

The Capitol Crawl, specifically, was a pivotal event. 

In the winter of 1990, when the Congressional legislation to turn a 
proposed Americans with Disabilities Act into law stalled in the House 
Committee on Public Works and Transportation, hundreds of concerned 
disability-rights activists and others from the affected community 
descended on Washington, D.C. to protest the efforts within government 
to stall and stop the Act from passing. 

The most memorable moment happened on March 12, 1990, when dozens 
of protestors abandoned their mobility aids and began to climb, crawl, 
and edge up the steps to the top of the west Capitol entrance on the 
National Mall. This direct action, which forced Congress to see them, is 
known to history as the Capitol Crawl. 

For more background related to development of the OXO peeler, see the 
following resources:

smartdesignworldwide.com/projects/oxo-partnership/

oxo.com/blog/behind-the-scenes/behind-design-oxos-iconic-good-grips-
handles/

For more background related to the development of Nike Flyease, see the 
following resource:

challengedathletes.org/nike-flyease/

PREVIEW

BACKGROUND 
KNOWLEDGE NUGGETS

BUILD YOUR BACKGROUND

~ 120 Minutes ESTIMATED TIME FOR 
COMPLETION

https://smartdesignworldwide.com/projects/oxo-partnership/
https://www.oxo.com/blog/behind-the-scenes/behind-design-oxos-iconic-good-grips-handles/
https://www.oxo.com/blog/behind-the-scenes/behind-design-oxos-iconic-good-grips-handles/
https://www.challengedathletes.org/nike-flyease/
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An Engineering Skillset includes the following:

Apply creative thinking to ambiguous problems.

Apply systems thinking to complex problems.

Evaluate technical feasibility and economic drivers.

Examine societal and individual needs.

Engage in effective teamwork.

Substantiate claims with data and facts.

An Entrepreneurial Mindset consists of 3 Cs: 

Curiosity, Connections and Creating Value. 

An Entrepreneurial Mindset translates to recognizing opportunities, 
evaluating market and need, and learning from mistakes to create 
value for others.

For more background, see the KEEN Framework:  
         engineeringunleashed.com/framework

If class ground rules are not already established, it is advised to create 
and implement them. Ideally, teachers involve students in creating 
the guidelines they will follow. Sample ground rules may include the 
following:

Treat others the way you want to be treated.

Be present.

Seek first to understand.

Commit to learning.

Avoid assumptions.

This unit is primarily focused on physical disabilities and especially 
emphasizes paralysis. This is by design and allows for a learning 
progression that prepares students for a specific challenge. There is no 
intention to exclude other disabilities nor does it intentionally minimize 
opportunities for Human-Centered Design related to persons with other 
disabilities.  

When asking students if they know anyone with a disability, ensure 
students maintain confidentiality and ensure they are aware that there 
are many kinds of disabilities, some visible and some not. 

SPECIAL 
CONSIDERATIONS

https://engineeringunleashed.com/framework
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The Capitol Crawl segment can be modified to allow for differentiation. 
In its presentation format, students can view the presentation 
asynchronously. Teachers should use discretion and determine whether 
to share the presentation in its entirety or to consolidate the list, 
based on student readiness to understand concepts like mandatory 
sterilization. The Appendix includes teacher answer keys to help 
teachers build their own background knowledge. The Appendix also 
provides greater understanding for the context of each event highlighted 
on the timeline. 

Many people describe empathy as an ability to walk a mile in another’s 
shoes. Given this challenge confronts paralysis, reference to walking 
and shoes may be ironic; as such, teachers are advised to describe as 
putting oneself in the place of another. 

Regarding disability simulations: It can be insensitive to pretend to have 
a disability, and disability simulation experiences should be done for 
design/Painstorming purposes only.

Teachers may choose optional or alternate instructional strategies 
that require consumables like sticky notes or chart paper; however, no 
materials are necessary for successful completion of Exploration One. 

MATERIALS NEEDED

Students may encounter terms new to them throughout the curriculum. 
Teachers are encouraged to help students build their vocabulary in ways 
aligned to classroom routines already established. The Notes, Doodles, 
and Inspiration pages in the Students’ STEM Challenge Journal provide 
space to address key terms as well. 

An important part of the learning process is reflection. There are several 
reflection prompts included in the Student Reflections – Exploration One 
pages of the STEM Challenge Journal. Teachers may choose to assign 
the reflections as homework, use as discussion to recap Exploration One, 
or integrate throughout the learning progression.

PREPARATION TIPS 
AND TABOOS

SideStix Development Journey Video. 

Student Reflections - Exploration One

Human-Centered Design 

The Capitol Crawl

ASSOCIATED STUDENT 
MATERIALS 

https://www.youtube.com/channel/UCaFh9TOY4qp6O9kS70qKXJw?view_as=subscriber
http://innovativelearningpartners.org/STEMweek2020/CapitalCrawl/index.html
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Students should view the SideStix Development Journey Video. 
Debrief with students after viewing.

Why was it an advantage for SideStix to include Nico in their design work?

Why did Will want to try playing soccer with forearm crutches?

How does the experience shared by Will reinforce that each person’s 
disability is unique?

SIDESTIX 
DEVELOPMENT 

JOURNEY

1

The Capitol Crawl and Americans with Disabilities Act (ADA) Guided Timeline 
Exploration – this content contribution thanks to Nicolai Calabria, July 28, 2020.

Ask students to define “disability.”

Ask students to share definitions and find common themes in responses. 
Use the opportunity to reinforce approaching tasks differently.

Ask students if they know anyone personally who has a disability. 

Ask them to reflect on how they are like that person and how they are 
different.

Explain that it can be helpful to become familiar with history related to people 
with disabilities and the impact on our society. Doing so can help us learn from 
the past to change mindsets and stereotypes and look to toward a future in 
which persons with disabilities are empowered with equal opportunities. The 
road to the Americans with Disabilities Act is a long one, with success not too 
far in the distant past.

GUIDED 
TIMELINE 

EXPLORATION

2

PROCEDUREPROCEDURE

https://www.youtube.com/channel/UCaFh9TOY4qp6O9kS70qKXJw?view_as=subscriber
http://innovativelearningpartners.org/STEMweek2020/CapitalCrawl/index.html
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Teachers are encouraged the use the following debrief questions after students 
view the presentation:

What surprised you about what you learned?

What does it mean to be an activist?

How can one person change history?

Why might it have taken brave and bold actions of activists like Jennifer 
Keeler and the Capitol Crawl event, specifically, to get lawmakers to sign 
and pass the ADA?

Uncovering the Human at the Center of Successful Design

Students will review three examples of successful Human-Centered Design. 
TEACHER NOTE: This term has not been introduced to students yet, but the idea 
is they extrapolate from the examples a high-level understanding that will be 
delved into further in the next part of the exploration.

Example One: The Cheap All-Terrain Wheelchair: 

TEACHER NOTE: Search “Amos Winter The Cheap All Terrain 
Wheelchair TEDTalk” (runtime: ~11 minutes)

Example Two: The OXO Peeler

TEACHER NOTE: Search YouTube for “Objectified: Smart Design OXO 
Good Grips Story” (runtime: ~5 minutes)

youtube.com/watch?v=EKvak0MrVhg

Example Three: Nike Flyease

TEACHER NOTE: Search YouTube for “Nike Flyease Story” (runtime: ~ 5 
minutes) or access via this link vimeo.com/133607661

Ask students to share key takeaways from the examples. Prompt students to 
note:

How did engineers incorporate feedback from potential users?

Why do you think these examples were chosen as models of Human-
Centered Design? 

How did engineers use simplicity to solve a complex problem?

How did engineers “fail forward”?

HUMAN 
AT THE 

CENTER

3

https://www.youtube.com/watch?v=EKvak0MrVhg
 https://vimeo.com/133607661
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Ask students to recall how involved Nico was in creating SideStix. Explain that 
in their design challenge, they will be focused on Human-Centered Design. 

Given what they learned from the OXO, Nike Flyease, and Amos 
Wheelchair stories, ask students to suggest a definition for the term 
Human-Centered Design.

Direct students to the Human-Centered Design page in their STEM 
Challenge Journal.

Have students crowd-source definitions for each component of 
Human-Centered Design. From their brainstorms, develop definitions 
for each term. 

TEACHER NOTE: Definitions can vary, but key concepts highlighted 
in the Human-Centered Design Teacher Key located in the Appendix 
should be sussed out.

Human-Centered Design: involves people; focused on people’s problems, 
goals, emotions, and needs; custom to user

Example: An approach to problem-solving that develops solutions by 
involving the human perspective in all steps of the design process.

ES + EM 
+EMPATHY

4

Students just learned that Human-Centered Design is about humans and 
solving problems or addressing pain points. Explain that one way for students 
to practice building their entrepreneurial mindsets is to identify pain points, and 
to do so, students can engage in a process called Painstorming.

Help students connect Painstorming to the Human-Centered Design 
examples they learned about earlier.

Students should watch this video youtube.com/watch?v=SCgoI2cPK-
E&feature=youtu.be (runtime: ~6 minutes)
Students practice Painstorming by considering their use of a refrigerator. 
It is likely that many times per day, students need to put items in or take 
items out of a refrigerator. 

Ask students to consider the things that annoy them about putting 
items in or taking items out of the refrigerator. 

List the pain points.

EXPLORING 
PAINSTORMING

5

https://www.youtube.com/watch?v=SCgoI2cPK-E&feature=youtu.be 
https://www.youtube.com/watch?v=SCgoI2cPK-E&feature=youtu.be 


27STEM WEEK CHALLENGE

Ask students if any pain points could be linked to opportunities for 
product enhancements, improvements, and innovations.

Celebrate that they have just completed a Painstorming activity and 
have successfully practiced using an entrepreneurial mindset!

Direct students to complete the Exploration One Student Reflections pages in 
their STEM Challenge Journal.REFLECTIONS6

Notes
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ADDITIONAL INSTRUCTIONAL CONSIDERATIONS
ELA – Consider having students read one of the selected texts from the 
American Defamation League: 

Once at their site, navigate to Education and Books Matter: 
Children’s Literature for a menu of options including “Out of My 
Mind.” Melody is an 11-year-old with cerebral palsy. She has never 
spoken and can perform almost no physical movement. The school 
and doctors claim she is also mentally disabled, but her mother 
insists Melody is intelligent. Her mother is right. Melody has a 
photographic memory and is smarter than any of the other kids. 
Melody narrates her story, sharing her frustrations and triumphs, 
and when she gets a communication device, others can finally 
appreciate her for who she is, not for who she is not. Additional 
resources and references for the book can be found on the 
Scholastic site and by searching for the author, Sharon Draper.

HISTORY and SOCIAL STUDIES – Movers and Shakers. The Capitol 
Crawl activity references several specific persons whose efforts 
changed history. Students may want to learn more about individual 
persons, their career paths, and the impacts they made. 

INTERDISCIPLINARY
CONNECTION

CRUTCH REDESIGN – Human-Centered Design inspired long-overdue 
crutch redesign. 

Learn more about the history of crutches by searching “Tech Talk 
Thursday: The Surprisingly Brief History of The Crutch” and view 
how real innovation is happening by searching YouTube for “M + D 
Crutch” (runtime: ~ 3.5 minutes)

TIMELINE EXPANSION – Students dive deeper into the historical 
milestones that led to progress in civil rights for persons with 
disabilities. Students might also compare their timeline of civil 
rights for persons with disabilities to civil rights milestones of other 
marginalized groups. 

FROM THE HORSE’S MOUTH – Students interview local veterans or 
older persons with disabilities who can speak to life before and after the 
ADA legislation.

TAKE IT FURTHER 
EXTENSION IDEAS
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CURRENT EVENTS – Students can connect the Capitol Crawl event 
to recent protests and resulting legislations, using Venn Diagrams to 
show similarities and differences. Students can also research additional 
milestones that can be added to their timelines, especially milestones 
that have occurred during their lifetimes.

NUANCES – Encourage students to dig deeper into the differences 
between sympathy and empathy and why it matters.

NAME GAME – Students learn to share their name using sign language 
and braille. Both activities emphasize how we can do things using a 
different approach.

GREAT DEBATE – The article found by searching “Roosevelt’s Disability 
an Issue at Memorial” from The New York Times provides a lens into 
multiple divergent perspectives on how to showcase a role model 
with a disability. Consider having groups of students assume “sides/
perspectives” and debate what should have been done.

CELEBRATING 30 YEARS – 2020 marks the 30-year anniversary of 
the passing of the ADA. For ideas on how to celebrate this milestone 
legislation with students, check out the resources at the ADA National 
Network site, specifically the ADA Anniversary page. In addition, check 
out the American Association of People with Disabilities site and select 
ADA 30 from their menu.

A DIFFERENT SPIN – Check out this 
different spin on Human-Centered 
Design. This wheelchair redesign 
example puts the assistant human 
at the center of the design.  Ask 
students to consider what benefits 
result from this adaptation.

MAKING A FASHION STATEMENT – Students add the arts to STEM when 
they design fashion for persons with disability.
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Co-Founder of SideStix – Sarah Doherty, Occupational Therapist 
Learn more about occupational therapists at the Bureau of Labor 
Statistics’ Occupational Handbook occupational therapists page.

Co-Founder of SideStix – Kerith Perreur-Lloyd, Structure Engineering 
Technician 

A structural engineering technician plays a key role in the design, 
planning, and construction of building projects, helping to assess 
whether building plans and materials are suitable. They work 
closely with design teams and architects to ensure the safety of a 
structure.

Mechanical Engineer 
Learn more about mechanical engineers at the Bureau of Labor 
Statistics’ Occupational Handbook mechanical engineers page.

Congressman 
Check out Article I of the Constitution.

Paralegals and Legal Assistants
To learn more, go to the Bureau of Labor Statistics’ Occupational 
Handbook paralegals and legal assistants page.

Social and Community Service Managers
To learn more, go to the Bureau of Labor Statistics’ Occupational 
Handbook social and community service managers page.

Reporters
To learn more, go to the Bureau of Labor Statistics’ Occupational 
Handbook reporters and news analysts page.

PROFESSIONAL 
PATHWAYS

Notes
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EXPLORATION TWOEXPLORATION TWO
 Analysis of Paralysis Analysis of Paralysis
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During Exploration Two, students complete a brief simulation to better 
understand what it might feel like to be paralyzed. Teachers and students 
explore misconceptions and assumptions they hold about persons with 
paralysis through a myth-busters activity. Students are then motivated 
to learn more about paralysis through explorations of the anatomy and 
physiology of the nervous system, potential causes of paralysis, and spinal 
cord injury. Students conduct a simple experiment to see their nervous 
system in action and can modify variables to compare data and analyze 
results. 

To build greater understanding of the spinal cord and its function, you are 
encouraged to review resources found by searching:

“Christopher and Dana Reeve Foundation How the Spinal Cord Works”

“Mayo Clinic Spinal Cord Injury”

“University of Iowa Hospitals and Clinics – What Types of Vertebral 
Injuries Can Happen”

For a primer on the types of paralysis, search WebMD, specifically the page 
entitled “Types of Paralysis”.

To build greater understanding of the experience of individuals with 
paralysis, teachers are encouraged to review the following resources.
NOTE: Resources may be less suitable for students, as they include 
reference to “adult topics” and are intended to provide background for 
teachers only.

Search the article and video entitled “Quadriplegics Answer Web’s 
Most Searched Questions on Paralysis” 

Search the blog entry “What it Really Feels Like to be Paralyzed from 
the Waist Down” 

Search the page “Life with Paralysis the Big Idea”

~ 120 Minutes 

PREVIEW

BACKGROUND 
KNOWLEDGE NUGGETS

ESTIMATED TIME FOR 
COMPLETION

BUILD YOUR BACKGROUND
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Teachers should complete the misconceptions activity using an approach 
that matches student readiness and maturity levels. Teachers might, 
for example, have students simply reflect individually on their initial 
T/F answers, or teachers may use a Four-Corners Debate type strategy. 
Teachers could also consider using a jigsaw strategy, assigning groups 
of students to investigate one or more statements.

SPECIAL 
CONSIDERATIONS

Pen or pencil

Paper

Ruler

*If students are working virtually, teachers should encourage students 
to use the ruler in provided in the teacher Appendix.

MATERIALS NEEDED

The Ring-Finger Challenge

Nervous System Overview

Ruler Challenge

Assistant to help with the Ruler Challenge

Paralysis Myth BustersMYTH BUSTERS

ASSOCIATED MATERIALS 
NEEDED

http://innovativelearningpartners.org/STEMweek2020/ParalysisMythBusters/index.html
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Explain that it will be important to learn more about paralysis in order to complete their STEM Week 
Challenge. Ask students what they think they should learn about paralysis. Help brainstorm, then 
emphasize and earmark the following key guiding questions, which will drive their work through the 
second and third exploration:

What is it like to live with paralysis?

What causes paralysis?

Why can or can’t people recover from paralysis?

What are the types of paralysis?

Direct students to complete the Ring-Finger Challenge found in the STEM 
Challenge Journal.

Allow time for students to share insights from the activity.

Explain that before jumping into learning about paralysis, you want to learn 
more about students’ prior knowledge – what they already know – and share 
that sometimes we have misconceptions about people who are different from 
us. Exploring our own misconceptions and checking our assumptions is critical 
to understanding diversity. This activity explores common misconceptions and 
assumptions students may have about people with paralysis.

Direct students to the Paralysis Myth Busters interactive tutorial.

RING-FINGER 
CHALLENGE

PARALYSIS 
MYTH BUSTERS

1

2

PROCEDUREPROCEDURE

http://innovativelearningpartners.org/STEMweek2020/ParalysisMythBusters/index.html
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Thank students for participating and return to the questions list – specifically: 
What is paralysis? 

Ask students to generate a definition of paralysis. Explain they can add to or edit 
as they learn more.

TEACHER NOTE: Paralysis is a loss of muscle function in part of your body. 
It can be localized or generalized, partial or complete, and temporary or 
permanent. It is likely students may not have previously connected needing 
to understand muscles, bones, skeletal system, and the nervous system 
working together. Defining paralysis serves as a nice segue to build this 
background and to emphasize how body systems work together.

To further understand paralysis, it will be important to understand how muscles 
and the nervous system interact.

Direct students to the Nervous System Overview pages in their STEM 
Challenge Journals. There are four sections in their Journals.

Begin with Structure and Function. See the Teacher Answer Key in the 
Appendix.

Students should label the graphic and should record key notes 
related to structure and function as you share them. Have them 
label each box as shown as you discuss each part.

Move on to Movement.

Students should label the graphic and should answer the questions 
that follow.

Move on to Spinal Cord Map.

Students should review the table and answer the reflection 
questions on the next page

Allow students to share their answers and insights as time permits.

Explain that students learned about spinal cord injury and related that to 
paralysis through the work they just completed in their STEM Challenge 
Journals. Share other causes of paralysis, sometimes temporary and 
sometimes permanent:

Stroke – strokes can damage the brain, which can interfere with 
communication or nerve signals. 

Damage to spinal cord, which can interfere with communication of nerve 
signals.

Conditions or diseases that damage nerves or muscles

THE SCIENCE 
OF PARALYSIS

3
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Students can have some hands-on fun seeing how their nervous system and 
muscles coordinate through movement. 

Direct students to the Ruler Challenge page in their STEM Challenge 
Journals.

They should complete the challenge with the help of an assistant and 
complete the reflection questions.

As time permits, review and share results of the experiment and 
reflections.

THE RULER 
CHALLENGE

4

HISTORY, SOCIAL SCIENCE, CIVICS – Students research the ADA.

Who? What?  When? Where? Why? and How?

ELA – Challenge students to consider what muscles could do or could not 
do without nerves and what nerves could and could not do without muscles. 

Write a journal or diary entry for a day in the life of either a muscle or 
nerve that no longer gets to interact with the other. 

INTERDISCIPLINARY
CONNECTION

ADDITIONAL INSTRUCTIONAL CONSIDERATIONS

MODEL IT! – Students use materials they have readily available to build a 
model of the spine, with detailed explanations of how parts represent real 
nervous system components.

NERVOUS GPS – Encourage students to connect their knowledge of the 
nervous system to mapping dermatomes.

LIFE IS LIKE A BOX OF CHOCOLATES – Students create analogies for 
various parts of the nervous system by research and mapping their 
understanding of form and function.

TAKE IT FURTHER: 
EXTENSION IDEAS



37

ICY FIGHT-OR-FLIGHT RESPONSE – Students might want to try the 
following experiment to see their fight-or-flight response in action. Students 
can fill a large kettle or bucket with ice water. They should sit next to the 
kettle or bucket while in a relaxed state and measure their heart rate. Heart 
rate can be measured by finding their pulse and counting the number of 
beats in 30 seconds. This number can be doubled to find their resting heart 
rate in beats per minute. Next, students should immerse one hand in the 
bucket of ice water. 

NOTE: This is uncomfortable, and students should keep their hand 
immersed only until they can barely tolerate it. Then they should 
measure their heart rate again, this time counting beats for 15 
seconds and multiplying by four. They should then remove and warm 
their hand. Data should support the correlation: The longer you keep 
your hand in ice water, the more painful it becomes, activating your 
sympathetic nervous system, which will lead to an increase in heart 
rate.

REFLECTING ON REFLEXES – Students can research more information on 
reflex arc sequences to learn more about how reflexes work.

DIAGNOSIS PARALYSIS – When people are injured, they are often told that 
they have an injury at a given spinal cord level and are given a qualifier 
indicating the severity of injury, i.e. “complete” or “incomplete.” They may 
also be told that they are classified, according to the American Spinal Injury 
Association (ASIA) Classification, as an ASIA A, B, C, or D. Students can 
investigate more about these categories and descriptors. 

MANY CAUSES – Teachers may have students learn more about the various 
causes of paralysis. A jigsaw activity can be a good option to cover many 
causes. Teachers are encouraged to visit the Christopher and Dana Reeve 
Foundation site and the Causes of Paralysis page to learn more and to 
identify jigsaw options.

IT’S ALL CONNECTED – Encourage students to explore how all body 
systems are connected to the nervous system.

SECONDARY ISSUES –Spinal cord injuries can be associated with the risk 
of secondary issues like urinary tract infections, pressure ulcers, and more. 
Students can research those secondary issues. 
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Encourage teachers to find local connections for kids to get involved in 
volunteerism or activism.

CALL TO ACTION

Occupational Therapist
Learn more at the Bureau of Labor Statistics’ Occupational 
Handbook occupational therapists page. 

Personal Care Assistant
Learn more at the Bureau of Labor Statistics’ Occupational 
Handbook home health aide and personal care aide page. 

Orthopedic Surgeon
To learn more, visit the job descriptions WIKI site and search 
“orthopedic surgeon.”

Neurologist
To learn more, visit the job descriptions WIKI site and search 
“neurologist.”

Physiatrist 
Many people are unaware that there is a special branch of medicine 
specifically dedicated to the diagnosis and treatment of physical 
disability. Physiatrists are doctors who are certified as specialists 
in rehabilitation medicine by the American Board of Physical 
Medicine and Rehabilitation. To learn more, visit the Better Team 
site and search “physiatrist.”

Social Worker and Social and Human Service Assistants
Learn more at the Bureau of Labor Statistics’ Occupational 
Handbook social worker and social and human service assistant 
pages. 

Chiropractor
Learn more at the Bureau of Labor Statistics’ Occupational 
Handbook chiropractor page. 

Physical Therapist
Learn more at the Bureau of Labor Statistics’ Occupational 
Handbook physical therapist page. 

POTENTIAL 
PROFESSIONAL 

PATHWAYS
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EXPLORATION THREE
Be the Human at the Center
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In this exploration, students learn about the Engineering Design Process. 
Through a second Painstorming exercise, they begin to develop their 
engineering skillset and begin to build their Entrepreneurial Mindset as they 
learn to see possibilities from pain points. 

~ 60 Minutes 

Ableism is the intentional or unintentional discrimination or oppression of 
individuals with disabilities. 

For more information about ableism, review the Access Living site, 
specifically the page entitled “Ableism 101.”

It may be assumed that simulations are an effective way for students to 
build empathy related to “what it feels like” to have a physical disability. 
However, research suggests that simulations focused on challenges of 
living with a disability can do more harm than good, as it may reduce 
perceptions and judgments of what people with disabilities can do. 

Simulating a visual impairment is not the same as having a visual 
impairment. The sighted person has the visual memory and 
experiences to draw from and assist them in identifying information. 

Simulations should focus participants on how to do tasks differently 
and how the built world is not designed for people with disabilities.

It is critical to ensure that everyone stays safe during any type of 
simulation, especially during any movement activities. Students should 
have a sighted person with them during simulation to ensure safety. 

PREVIEW

ESTIMATED TIME FOR 
COMPLETION

BACKGROUND 
KNOWLEDGE NUGGETS

RESOURCES TO DIG 
DEEPER

SPECIAL 
CONSIDERATIONS
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During this exploration, students complete a second round of 
Painstorming, this time based on a simulation of placing groceries in the 
refrigerator and retrieving them. Students will need an assistant and 
materials outlined above to complete the experience successfully. Be 
sure to plan for unique situations students may have related to access to 
refrigerators. 

PREPARATION TIPS AND 
TABOOS

Simulation for Innovation Engineering Design Process page in the STEM 
Challenge Journal

ASSOCIATED STUDENT 
MATERIALS

Something that can be used to blindfold the student such as a necktie, 
sleep mask, gaitor, scarf or the like

Assistant (middle school-aged or older)

Variety of grocery items (no more than four to five) that are not 
spillable or breakable (e.g.: block or bag of cheese, loaf of bread, head 
of lettuce, etc.) 

Access to refrigerator

MATERIALS NEEDED To complete the Simulation for Innovation, students will need the following 
materials: 
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Direct students to complete the Photo Hunt activity in their STEM 
Challenge Journal. 

For each photo, challenge students to identify instances of ableism – 
how the built world is designed for people without disabilities.

Allow time for students to share their insights and reflections. 

During Exploration One, students practiced Painstorming. They will 
revisit the process again. This time, students will use the Painstorming 
activity to launch the first steps of the Engineering Design Process.

Direct students to the Simulation for Innovation: Engineering Design 
Process page in the STEM Challenge Journals. 

Add the following questions to promote further reflection:
You’ve learned about the collaborative nature of Human-Centered 
Design. How could collaboration and teamwork help you through 
the first steps of the Engineering Design Process?

Allow time for students to share their insights and reflections.

PHOTO 
HUNT

1

SIMULATION 
FOR INNOVATION

2

PROCEDUREPROCEDURE
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Differentiate the photo hunt analysis activity by asking different groups 
of students to analyze the same photo, considering diverse perspectives.

ONGOING INTEGRATION – Consider infusing disability-awareness 
activities throughout the school year and beyond the scope of the STEM 
Week Challenge. For idea starters, review the following sites:

Disability Solutions – Specifically, the page entitled “2020 Diversity, 
Inclusion and Disability Awareness Calendar”

The Anti-Defamation League site – Specifically the page entitled 
“Education and Resources” and filter by category Ability, Disability, 
Ableism.

TAKE IT FURTHER: 
EXTENSION IDEAS

Students may get excited about opportunities to improve the lives of 
others. There are national competitions students may be interested in 
pursuing or drawing inspiration from to create lasting value in their 
communities:

Search “SourceAmerica,” specifically their page entitled “High 
School Winners.”

Search “Games for Change,” specifically their page entitled 
“Inclusive Play: Designing Games for All.”

CALL TO ACTION

ADDITIONAL INSTRUCTIONAL CONSIDERATIONS
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Show students that competitions and challenges like the one they are 
about to complete can be used to solve real-world challenges. For 
example, share the following with students: 

Search for “Challenge.gov,” specifically the page entitled “Inclusive 
Design Challenge.”  

Search for “Rehabilitation and Assistive Design Technology Society 
of North America,” specifically the page entitled “Student Design 
Challenge.”

Consider providing the opportunity for students to take a pledge to 
promote inclusion. Students can do this online at the Spread the Word: 
Inclusion website, specifically on the page entitled “Make Your Pledge for 
Inclusion.”

Students can explore volunteer opportunities with the Special Olympics 
by exploring their website, specifically the page entitled “Become a 
Volunteer.”

CALL TO ACTION
(CONTINUED)

Rehabilitation Engineer: 

Search for The Department of Health and Human Services, 
specifically the page entitled “Rehabilitation Engineering.”

POTENTIAL 
PROFESSIONAL 

PATHWAYS
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Resolving The ChallengeResolving The Challenge  
Design TimeDesign Time
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Students learn details of their design challenge. They will then leverage all 
they’ve learned through completion of Explorations to use Human-Centered 
Design to develop a solution to the challenge. Students document their 
progress, insights, and learning in a Design Brief as they progress through 
the Engineering Design Process. They build and test prototypes to test the 
effectiveness of their designs and submit findings for review. 

Ambulatory Assistive Devices (AADs) include canes, crutches, and walkers. 
Mobility Aids include canes, crutches, walkers, wheelchairs, and electric 
scooters.

Although the average size of a refrigerator varies depending on the model 
and type, standard refrigerator dimensions typically range from: 

23 to 39 ¾ inches in width. 

61 ¾ to 71 ¼ inches in height. 

28 ¾ to 35 inches in depth.

The size of wheelchairs vary (see Resources to Dig Deeper to learn 
more), and many can be adjusted, but according to the ADA, the following 
measurements are typical for an adult-sized wheelchair:

Eye level is 43 to 51 inches (1090 to 1295 mm). 

Lap height is shown as 27 inches (685 mm). 

Armrest height of the wheelchair is 30 inches (760 mm). 

Seat height of the wheelchair is shown as 19 inches (485 mm). 

Toe height is 8 inches (205 mm). 

The handle at the back of the wheelchair backrest is 36 inches (915 
mm) high. 

The width of the wheelchair measured to the outside of the rear 
wheels is 26 inches (660 mm). 

Length of the wheelchair is 42 inches (1065 mm) measured from 
the back of the rear wheels to the front of the footrests. Should be 
included in front of the footrest for toe/foot space because the footrest 
only supports the heel and not the entire foot. 

The width between the footrests is about 18 inches (455 mm).

~ 5 Hours

PREVIEW

BACKGROUND 
KNOWLEDGE NUGGETS

ESTIMATED TIME FOR 
COMPLETION

BUILD YOUR BACKGROUND
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Consider discussing the “curb-cut” effect with students. Curb cut-outs 
were implemented as a response to advocacy for wheelchair users. But 
these sidewalk indentations turned out to benefit many: those pulling 
suitcases on wheels, pushing babies and young children in strollers, 
bikers, workers with large racks making deliveries, and many others. 
Some designs intended to help specific individuals with disabilities 
have had unintended benefits for other people and population groups. 
As students consider their designs, they may have insights about 
unintended benefits to people with back problems or vision impairment, 
for example. 

For a primer on the types of paralysis, search WebMD, specifically the 
page entitled “Types of Paralysis.” 

For a primer on the various types of wheelchairs, search Spinal Cord 
Association, specifically the page entitled “Types of Wheelchairs: A 
Visual Tour.” 

RESOURCES TO 
DIG DEEPER

If students don’t have access to measuring tools or items to be 
measured, crowdsourcing may be an option, or students can research 
typical data. 

Teachers have the option for all students to submit designs, OR the class 
can submit one or two of the “best” designs. If choosing the latter, it is 
recommended that students are involved in the determination of which 
designs are submitted to represent your class. 

Refer to the judges rubric for further clarity related to how 
submissions will be evaluated.  

Submit designs for expert feedback here: mass-stemhub.org/stem-
week-2020/industry-connections/

Submissions due: Friday, October 23, by midnight!

Don’t forget to leverage the Ask an Expert Forum (opens late 
September).

SPECIAL 
CONSIDERATIONS

https://mass-stemhub.org/stem-week-2020/industry-connections/ 
https://mass-stemhub.org/stem-week-2020/industry-connections/ 
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Access to refrigerator

Chair (light enough to move in front of refrigerator) 

Measuring tools (ruler, meter stick, tape measure) to collect 
dimensions of wheelchair, refrigerator, etc. 

Household items for constructing a prototype

MATERIALS NEEDED

Teachers should clarify:

Whether students are designing to one refrigerator model (if a 
refrigerator is accessible in the classroom, for example) or if they 
will use the refrigerator they have most ready access to (at home, 
for example).

Whether students will work in groups, and if so, how to narrow 
refrigerator dimensions of various models.

Whether the challenge will require universal application/
configuration or adaptability that allows the design to fit any model 
of refrigerator.

PREPARATION TIPS AND 
TABOOS

Design Brief

Teacher Rubric

STEM Week Challenge Judges’ Rubric

ASSOCIATED STUDENT 
MATERIALS
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Direct students to Design Brief pages in the STEM Challenge Journal.

Discuss your expectations:

Due dates

Submission dates/process and potential for student submissions to be entered into the online 
competition 

Review Rubrics

Teacher Rubric – You are encouraged to modify as needed. For example, if students are 
learning from home or unable to use technology to effectively collaborate, teachers are 
encouraged to eliminate the rubric criteria for Teamwork and Shared Responsibility. NOTE: 
Space is provided for students to self-evaluate and for teachers to provide narrative feedback. 
Additionally, a three-point numeric scale is provided, but teachers are encouraged to customize 
the rubric to their specific needs. 

STEM Week Challenge Judges’ Rubric – Explain to students that this is the rubric that judges 
will use to evaluate submissions from students all across the state.

1

2

Play Dell Challenge Introduction Video.

Direct students to the email from Meredith in their STEM Challenge Journals. 

DESIGN 
BRIEF

3

PROCEDUREPROCEDURE

https://www.youtube.com/channel/UCaFh9TOY4qp6O9kS70qKXJw?view_as=subscriber
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Submission options – You are encouraged to select the options that work best for you and your 
students. You might consider one or more of the following ideas for format: 

Slide presentation with notes

Slide presentation with voiceover

Video presentation with demonstration of prototype

Photographs and sketches with narrative

Diary-type engineer’s notebook

PROBLEM 
STATEMENT

4

Work with students to draft a problem statement under the header “Identify a need or problem.”

Use the template, “How can we … so that … ”

“How can we … ” should be followed by the challenge.

“ … so that … ” should be followed by identification of constraints. 

Under Identify Expectations, students should summarize and record the expectations just defined.

RESEARCH
5

Students should advance to the next step in the engineering process and design brief – Research. 

Students should review the Painstorming email from Meredith, then summarize the list of pain 
points and record them in their Design Brief.

Next, teachers may want to lead a discussion with students to help them identify helpful data and 
strategies for collecting it. 
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DESIGN
6

Students are now ready to think about solutions and should advance to the next page in their STEM 
Challenge Journal and the next step in the Engineering Design Process – Design.

Teachers are encouraged to customize expectations in this step. For example, there is space 
to consider three ideas in the decision matrix, but teachers may require more or less per their 
unique classroom needs. 

Students will use the decision matrix to help them whittle down their ideas. There are extra 
rows in the matrix, so the matrix can be customized to meet your specific requirements and 
expectations. Students may need help creating a rating scale.

Students are asked to get feedback from a critical friend. This feedback loop is an important 
part of the design process. If students will serve as critical friends, teachers are encouraged to 
establish some guidelines to ensure feedback is constructive. For example, student might use the 
following prompts to share feedback:

I really like …

I wonder if you could …

I am a little confused about ...

I feel confident that what will work is …

Finally, students revise ratings on the decision matrix and select their best idea/option for 
prototyping.

PROTOTYPE
7

Students advance in their journals and in the design process to Prototype. 

They should refine their ideas from the design phase and create detailed sketches or blueprints 
with descriptions for their design choices. 

Students should build a prototype of their design using household materials. 

Finally, students should capture images of their design using photo or video. 
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TEST AND 
EVALUATE

4

The fun really begins in the next step, when students test their prototypes and evaluate the 
effectiveness of the design’s ability to solve the challenge. The approach to testing is left open-ended to 
encourage creativity and critical thinking; this also allows for iteration between tests.

REFLECT
5

Before moving to the next step, students are asked to reflect on their experiences, successes, and 
opportunities and will use an abbreviated version of the Judges’ Rubric to further evaluate their 
prototype.

SUBMISSIONS
6

Teachers will next need to decide their approach to identifying student submissions. Teachers can delve 
into the Explanations section of the Judges’ Rubric and the Presentations section of the Teacher Rubric 
to guide students toward successful submissions.
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Help students understand what a nonprofit organization is and how these 
organizations can help advocate for people’s needs.

Information Literacy – The ability to recognize when information is needed, 
locate the information, evaluate information for validity and reliability, and 
use it effectively.

INTERDISCIPLINARY
CONNECTION

ADDITIONAL INSTRUCTIONAL CONSIDERATIONS

TAKE IT FURTHER
EXTENSION IDEAS

Students may go further with consideration of refrigerator components, 
extending beyond grocery placement and retrieval to design features that 
create more user-friendly experiences for people with paralysis, such as: 

Temperature controls 

Ice and water dispensers

Wire vs. plastic shelving and ease of cleaning

Encourage students to view the following local news story. Students can 
then research more about adaptive sports.

Confer with students about how you can hold each other accountable to 
ensure empathy is exercised for all persons with disabilities and how you 
can weave concepts learned in this curriculum into other future lessons and 
units.

CALL TO ACTION

https://whdh.com/news/local-athletes-with-disabilities-training-in-natick-thanks-to-program-aimed-at-increasing-participation/?fbclid=IwAR2Mzvh8UWwTZx9RBnRaVJcRR4q1Qs3SzCz6hhDpa86O102QKAZmKHt60-8
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Design Challenge Teacher RubricDesign Challenge Teacher Rubric
Self-Reflection Teacher Feedback Score:

1 – Minimum Evidence
2 – Progressing 

Toward Target
3 – Target Achieved

Process
Active Participation in 
Explorations

Clear Evidence of Application 
of Learning

Deep Engagement in 
Engineering Design Process

Thoughtful Prototype Testing 
and Analysis

Teamwork and Shared 
Responsibility

Product
Comprehensive 
Documentation in Design Brief

Clear and Logical Rationale for 
Design Decisions

Design Solution Addresses 
Challenge as Supported by 
Testing Results
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Self-Reflection Teacher Feedback Score:
1 – Minimum Evidence
2 – Progressing 

Toward Target
3 – Target Achieved

Presentation
Thoughtful Suggestions for 
Next Steps and Iteration of 
Design
Effective Use of Visuals, 
Including Video or Photos of 
Testing 
Shares What Was Most 
Impactful About the 
Experience
Identifies Upcoming Action 
Items/Goals to Keep Learning 
Alive Beyond STEM Week

Notes
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Design Challenge Judges’ RubricDesign Challenge Judges’ Rubric
Success Factor Defining Criteria Notes, Feedback, Successes, and 

Opportunities
Active Participation 
in Explorations

Addresses specific pain points.

Prioritizes user in design.

Clear Evidence 
of Application of 
Learning

Uses knowledge gained in 
Explorations to drive design.

Demonstrates deep engagement in 
all steps of the Engineering Design 
Process.

Fails forward.

Deep Engagement 
in Engineering 
Design Process

Reflects curiosity and willingness to 
try new things.

Considers practicality of 
manufacturing and sales.

Extends value by offering 
opportunities for use by other 
populations.

Thoughtful 
Prototype Testing 
and Analysis

Describes the journey, biggest 
lessons learned, and next steps.

Includes Design Brief; photos or 
sketches or video of design in action.

Shares what was most impactful 
about the experience.

Identifies upcoming action items/
goals to keep learning alive beyond 
STEM Week.
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APPENDIXAPPENDIX
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Leap into Learning
through Explorations

During explorations, students 
build the knowledge, skills, 
and abilities necessary to 
understand the root cause of 
the challenge. They build 
empathy and compassion for 
those impacted by the
challenge and grow 
engineering skills and an
entrepreneurial mindset to 
position them to design an 
innovative solution.

Apply 
Human-Centered 
Design
Students leverage Human - 
Centered Design to generate 
solution ideas.  They employ a 
strategic decision-making 
approach and gather feedback  
to narrow their designs to a 
"best" option.  They build a 
protoype of their design and 
devise an approach for testing.

Resolve 
the Challenge

Students test the prototype 
and evaluate the outcome.  
When possible, students 
iterate on their design based 
on their �ndings.  Students 
communicate their process 
and key �ndings, and 
through a design brief, 
demonstrate how their 
design resolves the 
challenge.  Additionally, 
students re�ect on their 
experience and consider how 
their design creates value in 
the world.  

Ignite Curiosity 
through a Compelling
Challenge
Real-world projects provide 
opportunities for students to 
create real-world solutions. 
Students are most motivated 
when the issues are connected 
to ideals students are 
passionate about – like fairness 
and equality – and when 
students feel they can make a 
change and add value to the 
world. The curriculum launches 
by engaging students in a 
compelling challenge to solve.

    Parent LetterParent Letter
Greetings, parents!

We have great news to share: We are excited to be participating in the STEM Week Challenge 
2020! This year’s theme, “See Yourself in STEM,” is designed to help students consider potential 
professional pathways in STEM and to connect them to successful STEM role models as unique 
as they are. STEM stands for Science, Technology, Engineering, and Math, but STEM is more than 
the sum of its parts. STEM is an applied, problem-based learning approach that frames content 
explorations in real-world challenges that engage students in authentic and integrated learning.

The curriculum leverages the CLEAR instructional approach:

https://mass-stemhub.org/stem-week-2020/
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To launch their experience, students will virtually meet some amazing people with diverse interests 
and careers connected to STEM. Additionally, these amazing people also happen to have a physical 
disability impacting their mobility. 

To help students build their empathetic intelligence, they will learn about key historical milestones 
that led to the passing of the Americans with Disabilities Act, which celebrates its 30th anniversary 
this year! Students will begin to consider how products are developed using Human-Centered Design 
and will define what that means and why it’s important.

Students will then learn more about the nervous system in the context of its role in mobility and in 
relation to paralysis. Students have the chance to conduct a simple experiment to see their nervous 
system in action!

Learning continues as students develop their ability to see opportunity in pain points. They are 
introduced to the Engineering Design Process and begin to apply their engineering skillsets and their 
entrepreneurial mindsets as they conduct an environmental scan to identify opportunities to modify 
instances of ableism through design and innovation. 

Finally, students merge what they’ve learned through explorations to resolve the challenge. They 
will propose multiple ideas for designs, evaluate them, and use a decision-making matrix to identify 
their best idea. This idea will be converted to a prototype, which can be tested and evaluated. 
Students will document their experiences, ideas, and insights in their STEM Challenge Journals and 
will submit evidence of their learning via their design brief, as well as sketches, photos, or video 
of their prototype in action. Students have the opportunity to submit their designs virtually to see 
how they stack up with students across the Commonwealth. Dell Technologies and experts from 
the Bionic Project, a Cambridge-based organization that promotes inclusive environments for those 
who overcome physical challenges, have partnered with the One8 Foundation and MassSTEM Hub to 
bring this experience to life. 
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To support their learning journey, we recommend reviewing the following resources:

Unsure of how to talk about disabilities? Check out these resources from the Christopher and 
Dana Reeve Foundation and the CDC. 

To refresh your background in the anatomy and physiology of the nervous system and its 
connection to paralysis, check out these resources from the Christopher and Dana Reeve 
Foundation and WebMD.

New to Human-Centered Design? It’s an approach to problem solving that centers on developing 
solutions to problems by involving the human perspective in all steps of the problem-solving 
process.

Not sure how to start conversations with your child about what they are learning? 
Try these discussion starters: 

What was something you learned about that really made you think? 
What is one thing you learned that you might be able to teach me? 
What is one thing you learned about that really interests you? 
What topics are you wanting to learn more about? 
What is something you did that you found really challenging? 
What is something you did that you feel really proud of? 
What is something you learned that surprised you?

Learn more about Dell Technologies 

If students are completing work from home, they will need:

Reliable Internet access
Ruler or printed template
Consumables for constructing a design prototype (cardboard, scissors, and tape or hot glue, for 
example)
Assistant 

We can’t wait to get started and are excited for students to share what they learn with you.  I am 
here to answer any questions you might have. 

https://www.christopherreeve.org/get-support/grants-for-non-profits/guidelines-for-discussing-people-with-disabilities
https://www.christopherreeve.org/get-support/grants-for-non-profits/guidelines-for-discussing-people-with-disabilities
https://www.cdc.gov/ncbddd/disabilityandhealth/materials/factsheets/fs-communicating-with-people.html
https://www.christopherreeve.org/living-with-paralysis/health/how-the-spinal-cord-works
https://www.christopherreeve.org/living-with-paralysis/health/how-the-spinal-cord-works
https://www.webmd.com/brain/what-is-nervous-system
https://www.delltechnologies.com/en-us/perspectives/unseen-ballet/
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Video Milestone Additional Teacher Notes and Background Information
Beginning in the 1860s, several 
American cities passed laws later 
referred to as “Ugly Laws” that 
outlawed public appearances by 
people who were “diseased, maimed, 
mutilated, or in any way deformed, 
so as to be an unsightly or disgusting 
object.” The first recorded arrest was in 
1867 in San Francisco.

These laws were not originally called Ugly Laws, but were 
referred to as such beginning in the 1970s. It wasn’t until 1974 
that Chicago repealed its ugly law – the last city to do so. The 
law was revised from its original language in 1881 to read: 
“No person who is diseased, maimed, mutilated or in any way 
deformed so as to be an unsightly, disgusting, or improper is 
to be allowed in or on the public ways or other public places 
in this city, or shall therein or thereon expose himself to public 
view, under penalty of not less than one dollar nor more than 
fifty dollars for each offense.”

AppendixAppendix
Additional Teacher Background - Additional Teacher Background - 
Capitol CrawlCapitol Crawl
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In the early 1900s, many states also 
prohibited marriage by or to a disabled 
person, and in 1907, Indiana was 
the first state to pass a law allowing 
sterilization of people with disabilities.

Beginning in the early 1900s, supporters of the eugenics 
movement sought to sterilize those with cognitive impairments 
in order to “cleanse” the human gene pool of “undesirable” 
traits. This was sanctioned by many state governments, as 
well as the U.S. Supreme Court (Buck v. Bell). The government 
of California was particularly extreme, eventually sterilizing 
approximately 20,000 people. 

In 1927, the U.S. Supreme Court upheld a Virginia statute 
allowing for forcible sterilization of people considered “unfit” 
to reproduce; this statute had been enacted to protect doctors 
conducting such procedures from medical malpractice 
lawsuits. From the 1920s through the mid 1970s, over 60,000 
people in the U.S. were involuntarily sterilized. Sterilization 
procedures not only had lasting physical and psychological 
effects on the victims, but also sometimes resulted in death. 
Buck v. Bell has actually never been overturned by the 
Supreme Court, although state statutes allowing for eugenic 
sterilization have been repealed. (Source: Involuntary 
Sterilization of Disabled Americans: An Historical Overview. 
Nov. 6, 2018 in Disability.)
In Connecticut, Pennsylvania, Ohio, Kansas, Minnesota, 
and Michigan, people with intellectual disabilities, mental 
disabilities, and epilepsy were prevented from marrying 
due to a series of laws that were passed in the early 20th 
century. Other states used legislation prohibiting anyone they 
considered to have a “genetic defect” from marrying. To this 
day, while in some instances the law is unenforced, most of 
these laws have never been repealed. Removing the laws from 
the books has been argued against because some members 
of the government seem to believe that it is protecting people 
with disabilities who they deem as “unable to make their own 
decisions.” (While yes, technically, people with disabilities can 
get married, some face harsh penalties that are so steep they 
have no choice but not to get married. Essentially, if married, 
financial burdens shift to spouses, reducing Social Security and 
Medicaid. Source: Center for Disability Rights. For more state-
by-state history, see the Independent Living Institutes page 
entitled “Eugenics and Disability Discrimination.”)
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While persons with disabilities suffered 
discrimination and predjudice, there 
was some progress, as well. After 
World War I, the American Legion was 
founded, and in 1920, the Disabled 
Veterans of the World War was 
established. They worked to provide 
welfare and support for the 204,000 
servicemen who returned from the war 
wounded.

Both organizations worked to raise awareness about disabled 
veterans and pushed the government to adopt programs to 
address rehabilitation and reintegration needs. With the larger 
American Legion, founded in 1919, the Disabled Veterans 
worked to raise public awareness about disabled veterans, 
while pressuring the government to adopt programs to 
address their rehabilitation and reintegration into American 
society. Ultimately, whether mental or physical, 200,000 
veterans would return home with a permanent disability. 
(Source: Library of Congress. See article entitled “World War I: 
Injured Veterans and the Disability Rights Movement.”)

Franklin D. Roosevelt was elected 
President in 1932 and was re-elected 
for four terms. He had polio, which 
resulted in permanent paralysis from 
the waist down.

Roosevelt was the only president to enter office with a physical 
disability. Although he recovered some strength in his legs, 
Roosevelt was fitted with heavy braces that eventually allowed 
him to stand and even walk with canes, using a rocking motion 
from his hips. When not in public, however, he got around 
with the help of a wheelchair. Roosevelt also frequented 
Warm Springs in Georgia. There, he bathed in the therapeutic 
mineral springs. Mineral springs and wellness sanitariums 
were popular forms of treatment for wealthy individuals 
with physical disabilities in the early 1900s. Roosevelt later 
purchased the Warm Springs resort. It became a nonprofit 
organization and was renamed the Warm Springs Institute for 
Rehabilitation. While there are some who express that there 
were efforts to hide his disability from the public, there were 
many accounts of media addressing it head on. (Source: TIME 
Magazine; The Myth of FDR’s Secret Disability by Pressman; 
July 12, 2013.)

In 1935, activism was on the rise, and 
in New York City, the League of the 
Physically Handicapped was formed. 
This group fought against the policy to 
stamp all work applications completed 
by persons with physical disabilities 
with a PH, which stood for Physical 
Handicap. The group held a protest 
sit-in for nine days, which led to the 
creation of 1,500 jobs in New York City.

The League of the Physically Handicapped in New York City 
was formed to protest discrimination by the Works Progress 
Administration (WPA). Additional actions included picket lines 
and demonstrations, and league members spoke to labor 
unions and progressive organizations in an attempt to educate 
these groups on disability issues. Like many groups struggling 
for economic and social justice, the League of the Physically 
Handicapped was accused of being “reds.” The group dissolved 
in the late 1930s.
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Support for persons with disabilities 
grew, and after World War II, in 1946, 
the Paralyzed Veterans of America 
was founded. The group was founded 
by war veterans who sustained spinal 
cord injuries.

The founders returned from the war to a grateful nation, but 
also to a world with few solutions to the major challenges they 
faced. These wounded heroes made a decision not just to live, 
but to live with dignity as contributors to society. They created 
the PVA, an organization dedicated to serving veterans – and 
to medical research, advocacy, and civil rights for all people 
with disabilities. (Source: Paralyzed Veterans of America site, 
Our History page.)

In July 1968, the first Special Olympics 
competition was held at Soldier Field 
in Chicago. One-thousand athletes from 
the U.S. and Canada marched onto the 
field with their state flags and banners 
held high on July 20.

Innovators, pioneers, and concerned, forward-thinking 
individuals including Anne McGlone Burke; Dr. William 
Freeberg of Southern Illinois University; Dr. Frank Hayden; 
William McFetridge and Dan Shannon of The Chicago Park 
District; and Eunice Kennedy Shriver helped establish Special 
Olympics as an essential part of our modern history. One-
thousand athletes from the U.S. and Canada marched into 
Soldier Field with their state flags and banners held high on 
July 20, 1968, to make history. The LaSalle Hotel, officially 
chosen as the “Special Olympics Village,” provided participants 
with meals and entertainment and a place to relax and gather 
their thoughts. (Source: The Special Olympics site, 1968 Games 
page.)

Did you know that in 1970, U.S. 
schools educated only one in five 
children with disabilities? Many states 
even had laws that excluded certain 
students – including children who 
were deaf, blind, or developmentally 
delayed – from attending school. In 
1975, Congress enacted the Education 
for All Handicapped Children Act. 
This landmark law – which protects 
the rights of and supports meeting 
individual needs of infants, toddlers, 
children, and youth with disabilities – 
is currently enacted under the name 
Individuals with Disabilities Education 
Act or IDEA.

Today, early intervention programs and services are provided 
to almost 200,000 eligible infants and toddlers and their 
families, while nearly 6 million children and youth receive 
special education and related services to meet their individual 
needs. Other accomplishments directly attributable to IDEA 
include educating more children in their neighborhood 
schools, rather than in separate schools and institutions, 
and contributing to improvements in the rate of high school 
graduation, post-secondary school enrollment, and post-school 
employment for youth with disabilities who have benefited 
from IDEA. The majority of children with disabilities are now 
being educated in their neighborhood schools in regular 
classrooms with their non-disabled peers.

In 1983, ADAPT (Americans Disabled for 
Accessible Public Transit) was founded 
by Reverend Wade Blank to advocate 
for wheelchair-accessible buses.

ADAPT held its first protest against the American Public Transit 
Association on Oct. 23, 1983. During the 1980s, ADAPT became 
known for blocking buses to draw attention to the need for 
accessible public transportation.
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In March of 1990, ADAPT organized 
a weeklong series of demonstrations 
in Washington, D.C. Hundreds of 
people with disabilities from around 
the country attended. The protests 
gained widespread attention and are 
considered to have provided the final 
push needed to get the Americans with 
Disabilities Act signed in July of that 
same year.

The Americans with Disabilities Act of 1990 (ADA) makes 
it unlawful for employers with 15 or more employees to 
discriminate against a qualified individual with a disability. The 
ADA is enforced by the U.S. Equal Employment Opportunity 
Commission (EEOC) and outlaws discrimination against 
individuals with disabilities in state and local government 
offices, public accommodations, transportation, and 
telecommunications.

This year, there is an opportunity to celebrate the 30-year 
anniversary of this important legislation.  See the Teacher Guide 
Take it Further Extension Ideas for resources and ideas to help 
you do so.

The enactment of the ADA would not have happened without the 
hard work of these advocates and many others:

Justin Dart, Jr., who is known as the “father” of the ADA, 
held public forums across the U.S., Guam, and Puerto 
Rico at his own expense to converse with people with 
disabilities and advocate for their civil rights.

Dr. Fred Fay, who was a quadriplegic and prominent 
advocate for disability rights, won support for not only the 
ADA, but also the federal Architectural Barriers Act of 1968.

Patrisha Wright, who is known as “the General” of the ADA, 
was also a driving force behind the Handicapped Children’s 
Protection Act of 1986 and amendments to the Fair Housing 
Act, which prevented landlords from discriminating against 
people with disabilities.

Robert Burgdorf, Jr., a professor at the University of the 
District of Columbia, wrote the original version of the ADA 
that was introduced in Congress.

Lex Frieden, the former director of the National Council 
on the Handicapped (now the National Council on 
Disability), helped craft the language of the ADA. The 
concept of “reasonable accommodation” stemmed from his 
experience in college when his classes were moved to a 
building that could better accommodate his wheelchair.
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Tony Coelho, a former Congressman, was the primary 
author and sponsor of the ADA. He stated the law was 
urgently needed to prevent the discrimination against 
individuals with disabilities that he experienced as a 
person with epilepsy.

Senator Tom Harkin – whose brother is deaf – authored, 
sponsored, and introduced the ADA to the Senate. He 
considers it to be his signature legislative achievement 
and continues to advocate for the rights of people with 
disabilities.

Evan Kemp, Jr., a former chairman of the EEOC, worked 
closely with President George H.W. Bush during the ADA 
deliberations. He even wrote several of the president’s 
speeches for disability-related events.

 

https://www.youtube.com/watch?v=HesvwnM-0nE
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Identify descriptors and label each component of Human-Centered Design in the diagram below:

EMPATHY

ENTREPRENEURIAL
MINDSET

ENGINEERING
SKILLSET

HUMAN-
CENTERED

DESIGN

HUMAN-CENTERED DESIGNHUMAN-CENTERED DESIGN
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ENGINEERING
SKILLSET

EMPATHY

ENTREPRENEURIAL
MINDSET

Teacher Answer Key - HUMAN-CENTERED DESIGNHUMAN-CENTERED DESIGN

The ability to sense other people’s emotions, coupled with the ability to imagine what someone 
else might be thinking or feeling.

An ability to think creatively about ill-structured, real-world problems

An ability to understand how systems are interrelated and interdependent

An ability to solve problems in a way that is practical – within constraints or limits of time, 
resources, and/or money

An ability to substantiate claims with data and facts

An ability to collaborate to leverage collective knowledge and communicate ideas and 
solutions effectively

Combines 3 Cs:
Curiosity – demonstrates curiosity about the ever-changing world; asks why and questions 
the status quo

Connections – seeks information from many sources and integrates findings to gain 
insights

Creates Value – identifies and anticipates opportunities to add value through innovative 
solutions; persists through and learns from failure
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The following provides additional background for the Paralysis Myth Busters Activity.

Myth, Misconception, Assumption True or 
False Additional Information for Teachers

The leading cause of paralysis is 
a spinal cord injury.  (False)

TEACHER NOTE: In a recent study by the Christopher and 
Dana Reeve Foundation, the leading cause of paralysis 
was stroke (33.7%), followed by spinal cord injury (27.3%) 
and multiple sclerosis (18.6%).

Most people who sustain a 
paralysis-causing spinal cord 
injury have severed (or cut) the 
spinal cord.

(False)

TEACHER NOTE: A common misconception is that the 
spinal cord has to be severed in order for a loss of 
function to occur. In fact, for most people who have 
sustained a spinal cord injury (SCI), the spinal cord is 
bruised and intact. (Source: christopherreeve.org)

People with spinal cord injury 
typically live as long a life on 
average as people without spinal 
cord injury.

(True)

TEACHER NOTE: It wasn’t until the 1940s that the 
prognosis for long-term survival was very optimistic. 
Prior to World War II, people routinely died of infections 
to the urinary tract, lungs, or skin. SCI went from a 
death sentence to a manageable condition. (Source: 
christopherreeve.org)

Each year, there are about a half 
million new spinal cord injuries 
globally, with over 17,000 in the 
U.S. alone.

(True) Source: the 2019 SCI Data Sheet from the National SCI 
Statistical Center

AppendixAppendix
Paralysis Myth BustersParalysis Myth Busters
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Males account for only one-
fourth of spinal cord injuries. (False)

TEACHER NOTE: About 78% of new SCI cases are male.   
(Source: the 2019 SCI Data Sheet from the National SCI 
Statistical Center)

The average age for new spinal 
cord injuries is 25. (False)

TEACHER NOTE: The average age at injury has increased 
from 29 years during the 1970s to 43 since 2015. (Source: 
the 2019 SCI Data Sheet from the National SCI Statistical 
Center)

Vehicle crashes are the leading 
cause of spinal cord injury. (True)

(Source: the 2019 SCI Data Sheet from the National SCI 
Statistical Center)

All quadriplegics are completely 
paralyzed from the waist down.  (False)

TEACHER NOTE: Quadriplegics have impairment in all 
four limbs.   Some quadriplegics have function of arms 
but not hands, for example.

All paralysis is permanent. (False)

TEACHER NOTE: Paralysis may be temporary. For 
example, Bell’s palsy is a condition that can cause 
temporary paralysis of the face. Strokes can also 
temporarily paralyze one side of your body. With time 
and treatment, some people regain some or all feeling 
and coordination. Paralysis comes in many forms, and 
the extent to which a person is immobilized may change 
over time as physical therapy, changes in health, and 
sheer luck alter the way the body responds to physical 
damage. Many scientists are optimistic that advances 
in research will someday make the repair of spinal cord 
injuries possible. (Source: Healthline.com and spinalcord.
com)   Also, with spinal cord injuries, when an individual 
is first injured, muscles are weak and flexible because of 
what’s called spinal shock.  The body’s reflexes are absent 
below the level of injury; this condition usually lasts for 
a few weeks or several months. Once the spinal shock is 
over, reflex activity returns. Spasticity is usually caused 
by damage to the portion of the brain or spinal cord that 
controls voluntary movement. Since the normal flow of 
nerve messages to below the level of injury is interrupted, 
those messages may not reach the reflex control center of 
the brain. The spinal cord then attempts to moderate the 
body’s response. 
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All paralysis is permanent. (False)

The spinal cord is not as efficient as the brain, so the 
signals that are sent back to the site of the sensation are 
often over-exaggerated in an overactive muscle response 
or spastic hypertonia: an uncontrollable “jerking” 
movement, stiffening or strengthening of muscles, shock-
like contractions of a muscle or group of muscles, and 
abnormal tone in the muscles. (Source: christopherreeve.
org)
ADDITIONAL NOTE: Students may be interested in 
learning more about high-tech efforts to help people 
with paralysis.   Dell Technologies is leading efforts in 
this field.  Learn how they are using robots  to augment 
physical and occupational therapy for persons with 
paralysis due to stroke: delltechnologies.com/en-us/
perspectives/automating-rehabilitation-with-robots-for-
faster-recovery/

Paralyzed body parts have no 
feeling. (False)

TEACHER NOTE: A type of chronic pain called neurogenic 
or neuropathic pain often accompanies paralysis.   Also, 
with spinal cord injuries, central pain or deafferentation 
pain is experienced below the level of injury and generally 
characterized by burning, aching, and/or tingling. Central 
pain doesn’t always show up right away. It may take 
weeks or months to appear and is often associated with 
recovery of some spinal cord function. This type of pain is 
less common in complete injuries. Other irritations, such 
as pressure sores or fractures, may increase the burning 
of central pain. (Source: christopherreeve.org)

Humans have the same number 
of neck vertebrae as giraffes and 
camels.

(True)

TEACHER NOTE: It may be helpful to show students x-ray 
images or diagrams of the human vertebrae as compared 
to that of giraffes and camels to demonstrate while 
the number of vertebrae are the same, their size and 
structure varies significantly. (Source: The Spine Health 
Institute at Advent Health Medical Group)

Babies have more vertebrae than 
adults.  (True)

TEACHER NOTE: We all start out with 33 individual 
vertebrae, but most of us end up with just 26. What 
happens to the extra bones? As we grow older, some of 
the vertebrae with which we were born naturally grow 
together to form the sacrum (back of the pelvis) and 
coccyx (tailbone). Five fused vertebrae make up the 
sacrum, and three or more fused bones compose the 
coccyx. (Source: The Spine Health Institute at Advent 
Health Medical Group)

https://www.delltechnologies.com/en-us/perspectives/automating-rehabilitation-with-robots-for-faster-recovery/
https://www.delltechnologies.com/en-us/perspectives/automating-rehabilitation-with-robots-for-faster-recovery/
https://www.delltechnologies.com/en-us/perspectives/automating-rehabilitation-with-robots-for-faster-recovery/
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Nervous System OverviewNervous System Overview
Structure and Function

Parasympathetic Nervous SystemSympathetic Nervous System

Autonomic Nervous System

Peripheral Nervous System

Somatic Nervous System

Nervous System

Central Nervous System

Brain Spinal Cord

Three main functions: 
1. Receives information about 
the world around us through 
sensation.
2. Processes the information.
3. Responds to the sensations and 
triggers responses through motor 
functions.
Divided into two parts:

 The Central Nervous System 
(CNS) includes the nerves in 
the brain and spinal cord. It 
is protected by the skull and 
vertebrae.

All other nerves.
The Peripheral Nervous System 
can be divided further into two 
categories.

The Somatic Nervous System is 
associated with the muscles that 
we use to control our movements.

The Autonomic Nervous System 
controls the things that happen 
in our bodies that happen 
automatically without conscious 
effort, like digestion and heart 
rate.

The Parasympathetic Nervous 
System adjusts our bodies 
for energy conservation and 
counteracts the Sympathetic 
Nervous System with rest and 
digest. 

The Sympathetic Nervous System 
directs the body’s response to 
dangerous or stressful situations 
and adjusts for periods of 
increased physical activity. 
Sometimes these responses are 
referred to as fight or flight.
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Label the diagram using the terms below the image
Stimulus

Sensation Relayed to Brain

Response

REFLEX ARC

Movement can be reflexive or voluntary.
In reflexive movement, the stimulus sends a signal along a motor neuron to trigger movement without 
the brain needing to think about it.

Stimulus

Response

Sensation Relayed 
to Brain

Nervous System OverviewNervous System Overview
Structure and Function
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A reflex action is an automatic (involuntary) and rapid response to a stimulus that does not typically involve 
any conscious thought. 

Additional examples to the one shown in the diagram include:

When you inhale irritants through your nose, you sneeze.

When a bright light is shone into your eye, your pupil constricts.

When an insect flies close to your eye, you blink.

Can you name another example?

Why might reflexes be important?

Not all our actions are reflexive. Instead of shortcutting through a relay neuron, stimulus signals are sent to 
the brain to be processed. Often our brains have the chance to process sensations, and you can control your 
response. 

For example:

Imagine you are out for a walk on a cold winter morning. As you walk, you spot a patch of ice. Your 
eyes send the message to your brain. Your brain then sends signals to engage your muscles to take 
action. Thanks to your somatic system, you are able to turn your body and move to a different part of 
the path, avoiding the ice.

When you smell something stinky, you can control your reaction and the face you make.

When you are in a rush to get somewhere, you walk faster.

 

Can you name another example?

Answers will vary

These reactions protect us from potential danger in the fastest way possible.

Answers will vary
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 – Neck Muscles, Eyes, Ears, Scalp, Pituitary Gland
 – Neck Muscles, Eyes, Ears, Tongue, Heart

 – Neck Muscles, Diaphragm, Ear, Shoulder, Face
 – Diaphragm, Face, Neck, Chest

 – Shoulders, Vocal Cords, Upper Arm, Diaphragm

 – Shoulder, Wrist, Arm, Tonsils

 – Shoulder, Arm, Elbow, Bicep, Wrist, Hand, Thyroid Gland, Triceps,  Fingers

 – Head, Neck, Heart, Esophagus, Trachea, Hand, Elbow, Thyroid

 – Head, Neck, Heart, Lungs, Upper Arm, Chest

 – Head, Neck, Heart, Lungs, Chest

 – Head, Neck, Heart, Lungs, Upper Arm, Gallbladder

 – Head, Neck, Heart, Liver, Esophagus, Upper Arm, Circulation

 – Esophagus, Stomach, Spleen, Pancreas, Duodenum, Middle Back

 – Stomach, Spleen, Pancreas, Duodenum, Liver, Gallbladder, Middle Back

 – Stomach, Spleen, Pancreas, Liver, Gallbladder, Adrenal Glands, Middle Back

 – Stomach, Spleen, Pancreas, Liver, Gallbladder, Adrenal Glands, Reproductive 
Organs, Small Intestines

 – Stomach, Spleen, Pancreas, Reproductive Organs, Appendix, Large Intestines, Leg

 – Kidney, Reproductive Organs, Small Intestines, Large Intestines, Leg, Bladder, 
Adrenal Glands

– Kidney, Reproductive Organs, Small Intestines, Large Intestines, Leg, Bladder, Upper 
and Lower Back

 – Abdomen, Reproductive Organs, Leg, Foot, Large Intestine, Bladder

 – Abdomen, Reproductive Organs, Leg, Foot, Hips, Large Intestine, Bladder, Appendix

 – Abdomen, Reproductive Organs, Leg, Foot, Large Intestine, Bladder, Prostate

– Knee, Buttocks, Leg, Foot, Prostate, Lower Back

– Buttocks, Leg, Foot, Toes, Prostate

– Buttocks, Leg, Reproductive Organs, Bladder, Prostate, Anus

– Rectum, Anus

VERTEBRAL COLUMN 
CONNECTING MOTOR FUNCTIONS, GLANDS, AND SENSATIONS
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Paralysis of some muscles used for breathing, arm muscles, hands, leg muscles, and 
trunk. May not be able to control bowel or bladder. Ability to speak may be impaired. 
C1 and C2 injuries can be fatal.

May be able to raise arms and bend elbows, but likely to have paralysis of wrists, 
hands, trunk, and legs. Breathing can be weakened.
Wrist extension affected; typical paralysis in hands, trunk, and legs. Breathing 
weakened. Little or no voluntary control of bowel or bladder.
Elbow and finger extension may be affected. Normal movement of shoulders. Little or 
no voluntary control of bowel or bladder.

Trunk and legs may be paralyzed. May be able to stand and walk with assistive 
devices. Abdominal muscles may not function. 

Little or no voluntary control of bowel or bladder. Legs and trunk may be paralyzed. 
Abdominal and lower back muscles impacted.

Loss of function of hips and legs. Little or no control of bowel or bladder.

Some loss of hip and leg function. Little or no voluntary control of bowel or bladder.

VERTEBRAL COLUMN 
POSSIBLE EFFECTS OF NERVE INTERFERENCE 
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REFLECTION

1. The brain and spinal cord are surrounded by fluid and bones. Why is this important?

2. Describe the relationship between the level of spinal cord injury and extent of paralysis.

3. How might a spinal cord injury be life-threatening?

4. For each segment of the spinal cord, suggest how damage to the spinal cord and resulting 
paralysis may impact the ability to perform everyday tasks with ease.

Cervical

Thoracic

Lumbar

Sacrum

5. How does the complexity of the chart help you to better understand why each person who has 
paralysis after a spinal cord injury can be uniquely impacted?

Given the important functions of the brain and spinal cord, the fluid and bones provide protective 
coverings. You may reference gel cushions or inserts for shoes, bike seats, and helmets as examples of 
manmade items designed to protect in a similar fashion.

The higher the injury, the greater the impact; more potential for paralysis in additional parts of the body.

Spinal cord injuries can be life-threatening because they can impact circulation and respiration. 

Answers will vary but should link back to the information in the chart above. For example, a 
person with paralysis resulting from damage to the cervical part of the spinal cord may need 
24-hour care.

Answers will vary but should link back to the information in the chart above.

Answers will vary but should link back to the information in the chart above.

Answers will vary but should link back to the information in the chart above.

Each section of the spinal cord is connected to function of multiple muscles and glands, so each person’s 
injury can manifest differently.
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Recall that Human-Centered Design incorporates three components:

Empathy

Engineering Skillset

Entrepreneurial Mindset

Exploration One was designed to help you build empathy. Exploration Two was designed to help you 
build your understanding of how the body works as it relates to paralysis. Now, it’s time to build your 
Engineering Skillset and Entrepreneurial Mindset.  

Simulation for InnovationSimulation for Innovation
The Engineering Design ProcessThe Engineering Design Process

Teacher Answer KeyTeacher Answer Key
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Simulation for InnovationSimulation for Innovation
The Engineering Design ProcessThe Engineering Design Process

IDENTIFY A 
NEED OR 
PROBLEM

DESIGN

TEST AND 
EVALUATE

PROTOTYPEPROVIDE 
FEEDBACKRESEARCH

COMMUNICATE, 
EXPLAIN, AND 

SHARE

The diagram below represents the Engineering Design Process, a strategy engineers use to help them 
solve problems. You will have the opportunity to use and experience the entire process during the STEM 
Week Challenge, but you will start here by exploring the first few steps.

Take a moment to review the diagram. What do you notice that stands out to you?

TEACHER ANSWER KEY : Students may identify the arrows that point in two directions. This is important 
as it reinforces that design is often nonlinear. This opens up the opportunity to explain the importance 
of iteration. Students may notice that feedback informs each step of the process. This is important and 
goes back to the examples of design failures they learned about in Exploration One.

ENGINEERING DESIGN PROCESS
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Recall that in Exploration One you were introduced to a process called Painstorming. You identified 
pain points related to using the refrigerator. Let’s take that a step further. 

Complete the Painstorm by following the procedure below.
 
NOTE: You’ll need the following materials: 

Long neck tie, blindfold, sleep mask, gaiter scarf (something you can use to be blindfolded)

Assistant

Variety of grocery items (no more than four to five) that are not spillable or breakable (e.g.: 
block or bag of cheese, loaf of bread, head of lettuce, etc.) 

Access to refrigerator

SAFETY TIP: The assistant’s job is to ensure safety first by working to prevent breakage or spills of 
grocery items and to prevent injury to the blindfolded participant.

PROCEDURE

1. Position yourself close to the refrigerator.

2. Place grocery items in a bag and hold the bag.

3. Ask assistant to apply the blindfold. 

4. Your assistant should call out one grocery item of their choice. 

5. While blindfolded, remove the item from the bag and attempt to place it in the refrigerator.

6. Repeat the exercise for as many grocery items as are in your bag. 

7. Your assistant should now call out one of the grocery items that was placed in the refrigerator.

8. While blindfolded, remove the item from the refrigerator and place it back in the bag.

9. Repeat the exercise for all the grocery items you previously put into the refrigerator.

10. Remove the blindfold.
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CONTINUE THE PAINSTORMING PROCESS

1. Record the things that annoyed you about the process. What were your big pain points?

2. Refer to the Engineering Design Process diagram. What step might you be on?

3. Which of the pain points you identified might be linked to opportunities for product enhancements, 
improvements, and/or innovations? 

4. Refer to the Engineering Design Process diagram. What step might you be on?

5. Take it one step further and describe potential solutions for those pain point opportunities.

 TEACHER ANSWER KEY: 
Answers will vary but might include things like: 

Hard to locate shelf with space for storage without knocking over other items – maybe 
even spillable items 

Hard to locate item for removal – unable to identify specific item from other items in 
refrigerator 

 TEACHER ANSWER KEY: 
Identify Need or Problem, Research

TEACHER ANSWER KEY: 
Answers will vary, and students need only identify which pain points are fodder for 
innovations, but it is likely students’ creativity will be piqued. For example: 

Unable to identify specific item from other items in refrigerator 

Potential for knocking items over 

 TEACHER ANSWER KEY: 
Identify Need or Problem

TEACHER ANSWER KEY - EXAMPLES: 
1. Unable to identify specific item from other items in refrigerator → Textured labels on 

categories of food items to help differentiate what is what; a high-tech refrigerator that 
scans items and announces item type, like variety of soda pop

2. Potential for knocking items over → More compartments in the refrigerator for common 
items to avoid knocking things over or confusing one item for another
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6. Refer to the Engineering Design Process diagram. What step might you be on?

7. How did this exercise help you to expand your engineering skills?

8. How did this exercise help you to grow your entrepreneurial mindset?

9. How did this activity help build empthy?

Congratulations! You’re well on your way to becoming a human-centered designer and 
are ready for the big challenge!

 TEACHER ANSWER KEY: 
Design

 TEACHER ANSWER KEY: 
Answers will vary but might include using steps of the Engineering Design Process.

TEACHER ANSWER KEY:  
Thinking about how pain points can become opportunities

Thinking about creating value

Seeing opportunity for new products that may not exist but that could help people

 TEACHER ANSWER KEY: 
Students were able to experience first-hand some potential challenges experienced by 
persons with vision impairment.
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Learn more at PLTW.org

PREK-12 OFFERINGS

UNLOCKING POTENTIAL
For nearly 25 years, Project Lead The Way (PLTW) has unlocked the potential of millions of PreK-12 
students and their teachers across the U.S. Our unique, proven curriculum empowers students to 
develop in-demand, transportable knowledge and skills necessary to thrive in our rapidly evolving world.

PLTW  
Launch 

Grades PreK-5

PLTW  
Gateway 

Grades 6-8

PLTW  
Computer Science 

Grades 9-12

PLTW  
Engineering 
Grades 9-12

PLTW  
Biomedical Science 

Grades 9-12

Career Connections
PLTW believes all students need access to a 
hands-on education that prepares them for the 
horizons ahead.

Whatever future they may choose, PLTW 
students discover careers in biomedical science, 
engineering, and computer science throughout 
all PLTW programs.

PLTW students are more likely to consider 
careers as scientists, technology experts, 
engineers, mathematicians, healthcare providers, 
and researchers. [1]

“

1 Pike, Gary and Kirsten Robbins (2014). Using      
  Propensity Scores to Evaluate Education Programs.     
  Indiana University-Purdue University-Indianapolis.

I’ve seen this take a student who has 

struggled at every level and lesson, 

jump in and succeed. The first thing 

they do is smile and say, “I did it!” That 

confidence will carry over into all areas 

of their lives.”  

 

— Shannan, PLTW Teacher

Real-World Relevance
Our talented team of educators, higher education 
experts, policy makers, and industry voices have 
developed our curriculum. Their insights have 
created a learning experience that accurately 
reflects the needs of the workforce of today and 
tomorrow, and prepares students for life outside 
the classroom:

•	 problem-solving strategies
•	 thinking critically and creatively
•	 communicating and collaborating with others
•	 perseverance

PLTW has really transformed what 

our students are doing. Our kids are 

engaged, focused, having collaborative 

conversations, problem-solving, 

persevering, and learning what it 

means to fall forward.”  

 

— Julie, Asst Superintendent

“
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Learn more at PLTW.org

Professional Development
Teachers are key to successful learning. 
Unlocking their potential plays an 
immeasurable role in empowering students  
to lead their own learning. 

PLTW Core Training incorporates real-world 
classroom experience through the following 
ways: 

•	 robust and interactive experience
•	 increased flexibility
•	 expanded resources
•	 exciting networking opportunities
•	 engaging high-quality content

Anywhere & Everyone
PLTW amplifies the potential in all students. 
We inspire students with content that reflects 
their world. As world events unfold, such 
as global health pandemics, this becomes 
even more important. We embedded new 
tools within the existing platform so that our 
distance learning support helps our network 
of teachers, students, and caregivers easily 
adapt to their individual distance learning 
needs wherever learning takes place.

“

“

I learned about engineering and 

what it takes to excel in an industry 

dominated by people who didn’t look 

like me or speak like me.”  

 

— PLTW Student

As a PLTW teacher, you are sharing 

the power with your students, which 

makes your classroom even better than 

you thought it could be.”  

 

— Christine, PLTW Teacher

Looking for Funding Resources to Start or Grow  
Your PLTW Program?

PLTW offers a competitive grant program through our partnerships with leading organizations 
across the country, including the One8 Foundation. PLTW awards most grants at the end of fall 
semester and beginning of spring semester, so don’t delay in submitting your application! 

You can find a list of current grant opportunities and more information at  
pltw.org/experience-pltw/funding-and-grant-opportunities.
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Learn more at PLTW.org

During a time when students are exploring all the possibilities available to them, you can help them 
determine their interests and passions today and understand how those relate to their future. 

PLTW Gateway is specifically designed for students in grades 6-8. The hands-on program boosts 
classroom engagement and excitement, drives collaboration, and inspires “aha! moments” and 
deep comprehension. Students will see a range of paths and possibilities in computer science, 
engineering, and biomedical science that will lead them into high school and beyond. 

PLTW Gateway features:

•	 10 nine-week units 

•	 An activity-, project-, and problem-based learning approach that builds both STEM 
knowledge and skills and transportable skills such as problem solving, critical and creative 
thinking, communication, collaboration, and perseverance

•	 Dynamic professional development for teachers prior to implementing curriculum, as well as 
on-going professional development opportunities and technical support 

•	 Student and teacher curriculum and resources in English and Spanish that are compatible 
with PC, Mac, and Chromebook devices

•	 Curriculum that addresses Next Generation Science Standards and Common Core State 
Standards for mathematics and English language arts

For more information, visit pltw.org/our-programs/pltw-gateway.

Empower Students to Lead Their Own  
Discovery with PLTW Gateway for grades 6-8

Serving millions of students across the U.S. 

15,000+ programs in 12,000+ schools 

Approximately 83,000 teachers trained


