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	Critical Problems and Design Solutions
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Entrance Ticket: Unit 2, Lesson 6

W.6.10

(Example for Teacher Reference)

Directions: As you enter class, read the learning targets. Next, read an excerpt of chapter 13 in The Boy Who Harnessed the Wind, starting on page 233 at “The pump was a failure . . .” and ending on page 237 at “. . . it wasn’t the right time.”

Which habits of character does William demonstrate in this excerpt? Reference the Work to Become Effective Learners and Work to Become Ethical People anchor charts. Use specific details from the text to explain your inferences.

Answers will vary. Sample response: William demonstrates perseverance as he continually tries new projects despite several failures. For example, he attempted to make biogas from goat poop but ended up exploding poopy water all over his kitchen. William is motivated by trying to find a way for his mother to cook without needing to chop down trees and build smoky fires indoors. This desire helps fuel his perseverance.
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Part I: Research Details

Directions: Use the organizer below to gather relevant information from your research sources. Answer the guiding questions and detail how the stages of design process were evident in the movement from problem to solution. Refer to the Design Thinking graphic as needed. (RI.6.1, RI.6.7, W.6.8, SL.6.2)

	A. General Overview

	Who

Who is working on this problem and solution? Where are they from? What are their backgrounds and qualifications?
	Source 1: TED Talk

· Avery Bang joined B2P as an engineering college student. 

Source 2: Website 

· Ken Frantz founded B2P in Virginia in 2001. He owned a construction company.

· Avery Bang earned her engineering degree and later became (and still is) CEO and President of B2P.

	Critical Problem

Explain the critical problem in a few words.
	Isolated, rural communities disconnected from water, schools, jobs, markets, health services by dangerous rivers or steep ravines

	Design Solution

Explain the solution in a few words.
	Building pedestrian bridges over rivers so people can be connected


	B. Critical Problem

	How did this problem become known? What caused an interest in this problem?
	Source 2: Website 

· Ken Frantz saw a photo of men using ropes to pull each other over a broken bridge in Ethiopia. Decided he could use his construction experience to help.

· Founded Bridges to Prosperity; first project was repairing that specific bridge.

Source 1: TED Talk

· Avery Bang, an engineering student, saw the same problem regarding access across dangerous rivers/ravines in Fiji; called Ken and asked to join his mission; he said “no” several times; each time, she completed more schooling, gained funding and other volunteers; finally called with a plan to extend the work worldwide and he said “yes”!

	Why is this a critical problem?
	Source 1: TED Talk

· “Connecting the rural last mile to the rest of the world” is the immediate problem they are solving. Poverty due to rural isolation is the larger problem they are seeking to solve.

Source 2: Website 

· Many isolated, rural communities are disconnected from schools, jobs, markets, health services because there aren’t proper roads for people to travel by foot.

· People cannot access the services and products they need to maintain their health and education.

· 1 in 7 people live in a “walking existence” and cannot access what they need.

	Design Process

ASK: Identify and research the problem.
	Source 1: TED Talk

· Avery first Google-searched: “Who builds pedestrian bridges in the developing world?”

· How to fundraise?

· How to get community support?

· Avery talked to village elders in Peru (over cups of tea).

Source 2: Website 

· First bridge—National Geographic

Source 3: Article

· B2P works with governments to identify possible sites and then helps only if there is a commitment from the community to help with the building.

· Build so as not to impact the natural flow of the river.

· B2P assesses technical obstacles, cost, and social impact. Priority is given to projects with the greatest social impact.

· Partnered with communities and local governments.


	C. Design Solution

	Design Process

IMAGINE: Develop possible solutions.
	Source 3: Article

· Start with some standardized plans.

· Footbridges are designed to carry pedestrians, bikes, animals, and motorbikes.

· Each has cable handrail and safety fencing. Each takes about 2 months to complete.

· Lifespan of 25–30 years, but can last for 70 years with proper maintenance.

· All designs are open-source so any can use them.

	Design Process

PLAN: Select a promising solution.
	Source 3: Article

· Chose the best workable design from all the previous bridge-building experiences.

· Chose sites based on the topography and then adapted to use local materials for the foundations and bridge decks.

· Funding (a real concern and part of the design process) “is mainly provided through grants and donations from the US and UK, with contributions in both materials and labour from local governments.” (article)

· B2P has developed a process of repurposing steel, one of the most expensive components of the builds.

· Paid local laborers and local materials are used. B2P trains local tradespeople.

	Design Process

CREATE: Build it and solve other problems along the way.
	How to get materials to the site? (Drop site was 3-hour hike to the build site.)

· How to get 200 feet of steel cable to the site? “Unspooling cable and recruiting your friends to walk one by one down the mountain.” 

· How to get cable across the river? “One swimmer, two guide ropes, three clamps, and four carabiners.” 

What methods would the community use to accomplish tasks if the team wasn’t there? (Then they used those methods.)

· Dug holes with picks and shovels

· Built 10-foot towers stone by stone with the mortar mix of sand, gravel, and cement

	Design Process

TEST and evaluate
	Does it work for the community members?

Does it work for the environment?

	Design Process

IMPROVE: Redesign and maintain as needed.
	Source 3: Article

· Local community members are trained to maintain the bridge with professional engineering checks every few years.


	D. Reflection

	Design Process

SHARE: What has been the impact of this solution on this critical problem?
	Source 1: TED Talk

· 1 million people impacted by connection and opportunity enabled by the bridges

· Created formal partnership training programs in Latin America and Africa

· Last mile transportation connection should be top priority—“transform global supply chains, rural economies and livelihoods alike”

Source 2: Website 

· Connectivity and access have impacted/reduced rural poverty; “rural isolation is the root cause of poverty”( B2P website)

Source 3: Article

· 270 bridges built in over 22 countries

· Comparison of communities with bridges to those that did not—increased income over 30% (farming more efficient/access to jobs); equivalent to each bridge paying for itself over 5x in first year alone (continuing to serve for 30 years)

	What habits of character are evident in this experience?
	Effective Learners

· Initiative: Avery took initiative in calling Ken and wanting to be involved.

· Responsibility: Avery showed responsibility when she devised a plan and a team and funding, which finally enabled Ken to say “yes.”

· Perseverance: Avery didn’t give up trying to work with Ken and B2P.

· Collaboration: Avery worked together with B2P and local governments and communities (and still does) to build the bridges.

Ethical People

· Empathy: B2P goes about all projects with the needs and lives of the people they are working with in mind.

· Integrity: B2P only does projects where the local community wants them to, and they do it in sustainable and environmentally friendly ways.

· Respect: B2P respects all the people who work on the collaboration, but most importantly those in whose communities they are working to bridge their connectivity.

· Compassion: B2P’s mission is centered on compassion for other humans and their needs and wants, no matter where they are located.

Contribute to a Better World

· Citizenship: B2P’s mission is about global citizenship and fostering relationships and collaboration.

· Service: B2P’s mission is in service of others.

· Advocacy: B2P advocates, but does not speak for, the communities in which they work.

Avery’s (and B2P’s) experiences show all the habits of character. Their main mission is to contribute to a better world, and they are able to do that because they show all these habits of character as they work with local communities to solve the connectivity problems, and by extension also work to reduce poverty through access.


Part II: Source Information

Directions: Use the organizer below to record your source information and to assess the credibility of your sources. (W.6.8)

	Source 1 (Provided Source)

	Bibliographic Information

(writer, year, title, publisher, link)
	Bang, Avery. “Building Bridges and Connecting Communities.” TED Archive. 7 May 18. https://www.youtube.com/watch?v=6Sr0qQlK2g4.

	Explain what makes this a credible source.
	TED is a well-known and reputable organization. The person doing the presentation is Avery Bang, who is now the head of B2P and works on these projects.


	Source 2 (New Source)

	Bibliographic Information

(writer, year, title, publisher, link)
	Bridges to Prosperity. 2018. https://bridgestoprosperity.org

	Explain what makes this a credible source.
	This is the B2P organization’s website. This information is firsthand from the organization. The only concern is that perhaps they wouldn’t include anything critical of themselves or their work.


	Source 3 (optional, use only as needed)

	Bibliographic Information

(writer, year, title, publisher, link)
	“Bridges to Prosperity / Connecting Communities with Vital Services.” Ashden. https://www.ashden.org/winners/bridges-to-prosperity

	Explain what makes this a credible source.
	The Ashden organization’s goal is to support and showcase individuals and organizations who are designing sustainable energy solutions. They give annual awards for work being done all over the world. This article was written by members of Ashden to explain the work B2P is doing. 
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Choose and Use Credible Internet Sources

You can determine whether an internet source is reliable by identifying the publisher, author, bias, accuracy, and timeliness of the source.

· Publisher: A reliable internet source is usually published by the government (.gov), educational institutions (.edu), or nonprofit organizations (.org). Sometimes internet sources published by commercial organizations (.com) are reliable, but not always.

· Author: You can tell whether an internet source is accurate by looking at who wrote it and checking the writer’s credentials.

· Bias: An internet source that presents both sides of an argument or does not have any bias and that presents facts is also usually reliable.

· Accuracy: A reliable internet source should be visually appealing, clean, and uncluttered, with links that work. It should not have many errors in spelling or grammar.

· Timeliness: An internet source that is reliable is timely; it does not have out-of-date information.

Quote Accurately

· Copy the exact words that it says in the text.

· Give the page number that the quote is from.

· Use quotation marks (“quote”) to show the words that have come word for word from the text.

· If using “he said,” “she said,” or “it says,” for example, put a comma before the quotation marks. (On page 30, Miguel said, “Quote.”)

Cite Sources

· Author name Last, First. Title of text. Publisher, Date of publication, Pages.

· Author name Last, First. “Article Title.” Website Title. Website Publisher, Date Month Year Published. Web. Date Month Year Accessed.
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Part I: Research Details

Directions: Use the organizer below to gather relevant information from your research sources. Answer the guiding questions and detail how the stages of design process were evident in the movement from problem to solution. Refer to the Design Thinking graphic as needed. (RI.6.1, RI.6.7, W.6.8, SL.6.2)

	A. General Overview

	Who

Who is working on this problem and solution? Where are they from? What are their backgrounds and qualifications?
	

	Critical Problem

Explain the critical problem in a few words.
	

	Design Solution

Explain the solution in a few words.
	


	B. Critical Problem

	How did this problem become known? What caused an interest in this problem?
	

	Why is this a critical problem?
	

	Design Process

ASK: Identify and research the problem.
	


	C. Design Solution

	Design Process

IMAGINE: Develop possible solutions.
	

	Design Process

PLAN: Select a promising solution.
	

	Design Process

CREATE: Build it and solve other problems along the way.
	

	Design Process

TEST and evaluate.
	

	Design Process

IMPROVE: Redesign and maintain as needed.
	

	D. Reflection

	Design Process

SHARE: What has been the impact of this solution on this critical problem?
	

	What

What habits of character are evident in this experience?
	Effective Learners

· Initiative:
· Responsibility:
· Perseverance:
· Collaboration:
Ethical People

· Empathy:
· Integrity:
· Respect:
· Compassion:
Contribute to a Better World

· Citizenship:
· Service:
· Advocacy: 



Part II: Source Information

Directions: Use the organizer below to record your source information and to assess the credibility of your sources. (W.6.8)

	Source 1 (Provided Source)

	Bibliographic Information

(writer, year, title, publisher, link)
	

	Explain what makes this a credible source.
	


	Source 2 (New Source)

	Bibliographic Information

(writer, year, title, publisher, link)
	

	Explain what makes this a credible source.
	


	Source 3 (optional, use only as needed)

	Bibliographic Information

(writer, year, title, publisher, link)
	

	Explain what makes this a credible source.
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