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11:00 am

Goal: 

Create a consumer product that will prevent or mitigate damage 
to residential houses in Houston due to rising flood waters. 

Requirements: 

A. Make a scale-model prototype using only the materials in 
your bin. 

B. Your scale-model prototype will be tested according to a 
rubric (see slide) at 10:58 am.

C. Make a one-slide presentation describing how your 
product addresses the stakeholders (see stakeholder 
interviews) and upload to: 

https://bit.ly/2r1Y91K
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Stakeholder Perspectives

Presented below is information revealing the concerns, hopes and wishes of four different 
stakeholders in relation to the impact of flooding to communities. 

Review this information carefully and integrate it in your team solutions.
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Federal, State and County Disaster Relief Agency Representative
“There is only so much funding available each year to support the residents who suffer economic loss from hurricanes, flooding, and related 
natural disaster. We do what we can, but we are severely short-staffed so the result is that residents impacted by such natural disasters might 
have to wait weeks and months before we can attend to their individual cases. And then we need them to provide proof of economic loss. 
And then even when they can provide proof of economic loss, our funding will cover only a percentage of their loss.

So during the waiting period, the residents need to find other forms of support. They should not become complacent and think that we will 
respond right away with funding to help them through their economic loss. There is simply not enough funding, not enough staff, and not 
enough time for us to satisfy the residents who suffer economic loss through natural disaster. We want to do more, but we’re very limited in 
what we can do.”

“Our official statement of services and our advice to homeowners is captured in the following public announcement we made last year in 
connection with Hurricane Harvey directly to homeowners:

Our organization recognizes the difficulties in rebuilding a community after a detrimental storm such as Hurricane Harvey. After such a 
storm, our organization advises that the first thing you do is to contact your insurance company for a claim, where they can assist you 
on any loans or other financial need, but many people will not receive the help they need. 

It is estimated that nearly 70% of damage cost will not be covered by insurance alone, leaving thousands of people unable to fund 
repairs and replacements. If a home suffered enough damages that the residents were no longer able to reside in the home, our
organization has the ability to offer one month expedited rental assistance, but this is not always the case. After hurricane Harvey, 
many families found themselves without a home and were only granted a two night stay at a participating hotel, left to face their 
situation with little other assistance. 

Unfortunately, our organization is not funded enough to help every person in need in whole, and after a record hurricane season
where four major hurricanes made landfall in the US, our organization found itself unable to provide the much needed aid to the 
affected areas. FEMA spent $1.5 billion in Houston, TX for the Hurricane Harvey alone on around 15,000 homes, 200,000 damaged 
homes.”
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Mayor of City
“When Hurricane Harvey tore into city last year, it felt like I was drowning with my beloved city. My heart went out to the 
thousands of residents who lost everything to the flood. It was truly devastating. It will cost our city hundreds of millions of
dollars to recover from the devastation and the cost to families who lost loved ones is beyond quantification. 

As mayor, I am committed to prepare our city to survive future hurricanes and flooding. We need to learn from Hurricane 
Harvey and take action now. We cannot simply hope for the best and rely on wishful thinking. These extreme weather 
conditions are likely to return more frequently in the near future. So I am allocating staff and funding to study how best to
protect our homes and our families and our neighborhoods from future hurricanes and flooding. Some changes will take time 
and frankly will prove extremely costly. The way our streets are laid out and the way our homes are built cannot be changed 
easily or inexpensively to mitigate the impact of hurricanes and flooding. So while we plan for major changes to our 
infrastructure over many decades, we need to take action in the near future. This includes our city better coordinating our 
emergency warning and response resources, better disaster recovery processes, and better liaison with federal disaster 
support programs to enable us to get the most funding and support we can in time of disaster.

We all need to do our part to prepare. Homeowners should invest in flood insurance and look into ways to make their homes 
more resistant to flooding and wind. There might be some consumer products that homeowners can invest in to prevent flood 
waters from damaging their homes. 

These consumer products will need to protect the individual homes, but not create a safety hazard during flooding. Public 
areas such as roads, highways, bayous, streets, and alleyways need to remain accessible to first responders and other rescue 
personnel during from flooding and other disasters. Any flood mitigation products used by homeowners should not cause 
major pollution or obstruction of streets and water drainage openings in the streets during or after flooding. If they blocked 
the drainage openings, they might actually worsen flooding of the homes. 

The products should also not be toxic to the environment. Finally, these products must be reasonably easy to dismantle and 
remove from homes and streets after flooding. After Hurricane Harvey, many streets were piled high with wet sheet rock, wet 
insulation and damaged furniture. The consumer products must not worsen this accumulation of trash in our streets.
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Home Owners 
“I could not believe how fast the flood water rose in my street last year with Harvey. By the time I knew our street 
would flood, I had only about 3 hours to get our family together and grab our most important belongings and 
move away. We came home days later to see everything destroyed with dirty, smelly, ugly water. Our favorite 
artwork, our old piano handed down by my great grandmother, our hand-sculpted chair….all gone. I guess we 
were lucky that we had relatives in Dallas to put us up for a while. 

I know I should have gotten flood insurance, but the weather reports said that our area wouldn’t flood because 
we weren’t in a flood plain. I wished there was something I could buy that would protect our home from the 
flood water. I hate feeling so helpless as I see the water get higher and higher toward our house. There are 
window protector panels to protect our homes from high wind, there should be something similar to protect our 
homes from flooding. 

I would buy such a product if it didn’t cost more than a car and it worked. And the product should be something 
that I could set up by myself or myself plus one other person within 2 to 3 hours. And it shouldn’t take up too 
much space in the garage to store. Maybe no more space than a car would take up. So I think I would pay as 
much as I would pay for a car and give us as much space as a car in my garage for such a flood-water product. 
I don’t know, I wish it were much cheaper, easier to set up and take less space. If it could be as cheap as a 
motorcycle, as easy as a motorcycle to move around by one person and start up or set up, and take up no 
more space in the garage as a motorcycle, then I would definitely buy it and I’d tell all my neighbors to buy it 
too. Oh, and I don’t want to have to go through a lot of trouble to take it down after I use to fight the rising flood 
waters. I mean I don’t want to make a mess around my house or neighborhood with my product, but I wish it 
would just put itself away after protecting my house from flooding. Am I asking for too much?”



10

Manager at a Home Improvement Store (e.g. Lowe’s, Home Depot)

“One thing we experienced after Hurricane Harvey is once it settled down there were tremendous amounts of people 
coming in non stop mainly buying wood (things they need to build a house.) Some other things that went out of stock fast 
were tools/materials for flooring. We want to provide the product they need, but it seemed such a pity that people were all 
buying things to repair or rebuild their homes after flooding destroyed their homes. We would love to be able to sell a 
reasonably priced product that homeowners could buy ahead of flooding to protect their homes. 

But this product has to be easy enough to store and get damaged from simply sitting for months in our stores. People might 
not think of buying such a product until a Hurricane neared and threatened to hit in a few days. So there would be a sudden 
rush of people to buy this product. And we don’t want to disappoint them by running out of it so this product needs to have a
long shelf life of many months, be able to fit on a pallet about 2.5 x 2.5 meters, weigh not more than 125 kilograms, and be 
able to command a selling price high enough to pay for the space we need to free up in our stores and in our regional 
warehouses, where we keep most of our inventory of such products. 

It would be ideal for us to show how such a product works in our stores and have a display, but to direct our customers to 
actually purchase the item through our on-line store. That way, we won’t have to store more than a dozen of these items in 
our store and keep the rest in our regional warehouse where rent is much cheaper. We could ship them from our Dallas 
warehouse within one day of on-line purchase to any home in the Houston area. So this product would need to be so simple 
to use that our customers could set it up and use without our store salespeople’s help, because the customers would buy 
them on-line. 



Scale-model Prototype  
1. Your prototype must fit inside the 

natural “moat” on the bottom of 
the plastic bin (red rectangle in 
photo). 

2. Your prototype must protect your 
cardboard “house” from flood 
water which will be poured into the 
moat during testing. Your prototype 
should not touch the “house.”

3. The “house” must not be changed 
in any way. The “house” must stay 
upright in the center region of the 
plastic bin and its bottom must rest 
flat on the plastic bin’s floor.

4. During testing, about a gallon of 
water will be poured gently in at a 
corner of the plastic bin to simulate 
flooding. 
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Scale-model Prototype Testing Rubric
How tested How points are earned

Testing is based on the height of the water stain, 
if any, on the “house” measured from bottom of 
the “house” 60 seconds after the test water has 
been poured into plastic bin. 

The height of the water stain, if any, will 
measured with a ruler to determine the official 
water stain height in mm. 

Points will be earned based on this official height. 
The higher the water stain, the fewer the points.

Points will be earned as follows:

0  mm of water stain height  = 100 points
Up to 2 mm of water stain height  = 70 points
Up to 5 mm of water stain height  = 54 points
Up to 10 mm of water stain height = 40 points
Up to 15 mm of water stain height = 28 points
Up to 20 mm of water stain height = 15 points
Up to 25 mm of water stain height = 5 points
More than 25 mm of water stain height = 0 points 

If the prototype does not adhere to all of the requirements (e.g. fit inside moat) described to the left, then the prototype is 
disqualified and earns 0 points. 
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Solve it by Sunset Agenda
Students – always in Multi-Purpose Room (MPR) Teachers
8:00am – 9:00am Welcome, Guest Speaker, Icebreaker & Team-building 8:00am – 9:00am Welcome, Guest Speaker – MPR 

9:00am – 9:45am 1. Convergent & Divergent Challenges -
Instructions & Rubrics

2. Team-Building, Resources, Templates 
3. Teams Start Inventing 

9:00am – 9:45am Challenge Overview 

(observe/monitor student progress as time allows throughout the 
day)

9:45am – 10:00am Auction

10:00am – 12:00pm Teams Continue Inventing 10:00am – 10:45am Session 1: Teacher Discussion (optional) – Library  

11:15am – 12:00pm Session 2: EYW I Updates (required) – Library 

12:00pm – 12:45pm Lunch & Team-Building 12:00pm – 12:45pm Lunch – MPR 

12:45pm – 2:15pm Teams Continue Inventing 
1:30pm – 3:00pm Session 3: EYW II Preview (optional) – Library

2:15pm – 2:30pm Energy Break – Mini Team Challenge

2:30pm – 3:45pm Teams Continue Inventing 

3:45pm – 4:45pm 1. Convergent & Divergent Challenges Due 
2. Student Energy Break & Feedback

3:45pm -4:45pm Judging – MPR 

4:45pm – 5:00pm Awards & Recognitions Presentation 4:45pm – 5:00pm Awards & Recognitions Presentation – MPR 

5:00pm Thank You & Closing 5:00pm Thank You & Closing – MPR 



Carolyn LaFleur is a 
Research Scientist 
at the Houston 
Advanced 
Research Center, 
involved in regional 
and nationwide 
initiatives to 
integrate 
sustainability and 
resilience in the 
natural and built 
environments.

Dr. Mustapha 
Beydoun is the Vice 
President and Chief 
Operating Officer of 
the Houston 
Advanced Research 
Center (HARC). His 
research interests are 
air quality, vehicle 
emissions, urban 
planning and growth 
management, 
renewable energy, 
and energy 
efficiency. 

Nicole Minor is the 
Founder and 
Executive Director 
of International 
Development 
Organization, The 
Pangea Network 
- empowering 
women and 
youth through 
education based 
programs.

Terry Suffredini is a 
Project Engineer 
with S&B Engineers 
and Constructors, 
Ltd. and also The 
Engineer's Coach 
(theengineerscoa
ch.com), helping 
fellow engineers 
maximize 
opportunities 
personally and 
professionally.

Amy Psaris is 
currently Quality 
Manager for the 
Manufacturing 
Warehouse where 
she creates 
systemic process 
improvements for 
Schlumberger’s 
manufacturing 
supply chain.

Mike Stokes is a 
Project Engineer 
for S&B Engineers 
and Constructors 
LTD where his 
focus is in EPC 
industrial projects.

Roger Sowell was 
a consulting 
chemical 
engineer for 
petroleum 
refining and 
petrochemical 
plants 
worldwide. He 
retired from his 
consulting 
company, Roger 
Sowell and 
Associates.

GUEST JUDGES



Your Mission Today
1. Each Team: you are a creative engineering company today.

2. Select a name for your company. 

3. Your company will compete to show what your engineering 
company can do, to attract investment funding (hypothetical) and 
win awards/prizes (real).

4. Your company is invited to invent two products, one for the 
Convergent and a different product for the Divergent Challenge.

5. Convergent Challenge: The event director has defined the same 
problem for every company to solve. 

6. Divergent Challenge: Each company defines the problem (related 
to climate change) it will solve. 
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Examples of Hypothetical Team Scores
Convergent Challenge Divergent Challenge
(5%) Executive Summary of Technical Report – 80 points (5%) Executive Summary of Technical Report – 90 points

(10%) Video Summary of Technical Report – 0 points 
(did not complete this)

(30%) Technical Report* – 70 points (55%) Technical Report* – 70 points

(25%) Business Plan* – 0 points (did not complete this) (30%) Business Plan* – 70 points

(40%) Scale-model Prototype for testing – 60 points

* Incorporate EYW Tools * Incorporate EYW Tools

Total score = (80 x 0.05) + (70 x 0.30) + (0 x 0.25) + (60 x 0.40) = 49 points

If 49 points is one of three highest in competition, then the 
company wins an award for Convergent Challenge.

Total score = (90 x 0.05) + (0 x 0.10) + (70 x 0.55) + (70 x 0.30) = 64 points

If 64 points is one of three highest in competition, then the 
company wins an award for Divergent Challenge.

Each company chooses to compete in one or both challenges. Each company earns points for 
each of four deliverables (e.g. Technical report) separately and can win awards in one or both 
challenges.
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Technical Report, Executive 
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http://engineeryourworld.org/2018-solve-it-by-sunset-design-a-thon/

Photos from SBS:

https://goo.gl/zDGeZA

http://engineeryourworld.org/2018-solve-it-by-sunset-design-a-thon/
https://goo.gl/zDGeZA
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Human-Centered Design

• for solving “Wicked” (ill-defined, complex, ambiguous) problems
• contrast with engineering design
• fail fast & forward, learn by making
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Human-Centered Design
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1. Real-world Problem-Solving
2. STEAM, Inclusive, Playful Collaboration
3. Human-Centered Design
4. Competition & Recognition

5. One-day event; optional follow-up

https://www.sparkathon.org/impact-lab

https://www.sparkathon.org/impact-lab
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Claremont Colleges, CA: mitigate bias in AI-powered recruitment (April, 2018)
Claremont Colleges, CA: alleviate urban homelessness in LA (November, 2018)

https://www.sparkathon.org/2018-spring-sparkathon

https://www.sparkathon.org/2018-spring-sparkathon
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Claremont Colleges, CA: mitigate bias in AI-powered recruitment (April, 2018)
Claremont Colleges, CA: alleviate urban homelessness in LA (November, 2018)

Katy, TX: AI enabled rap choreography
Houston, TX: mitigating damage from flooding
The Woodlands, TX: humanizing nursing homes 

Sunnyvale, CA: reimagining bone marrow donation. https://www.sparkathonsunnyvale.org/

Orange County, CA: alleviating homelessness in Orange County

Edina, MN: enhancing HS emotional wellness

Durres, Albania: enhancing community services
Gurgaon, India: designing extremely-affordable houses

https://www.sparkathonsunnyvale.org/
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Engagement of Young Women

• Holistic, Complex, Ambiguous, Societal Problems
• Discourse & Collaboration Intensive
• Relationship Building across boundaries

• Not narrowly focused on Technology
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SPARKATHON.org
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