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UPCYCLING AND WASTE MANAGEMENT INNOVATION CHALLENGE
COURSE SYLLABUS
Create Innovative Solutions to Society’s Complex Challenges

Instructor: Program Lead: New York Academy of Sciences

Course Time & Format: 10 weeks; approximately 2-4 hours weekly
Format: Blended; Online

Age Level:13 - 17 years old

NOTE TO TEACHERS

This is a sample Innovation Challenge course syllabus and rubric that has been developed for the
Civics 2a. Project. Each Innovation Challenge will be adapted and modified depending on the
overarching topic. The Innovation Challenge project is property of The New York Academy of
Sciences’ Junior Academy.

COURSE DESCRIPTION & OBJECTIVES

Innovation Challenges are an introduction to foundational concepts of design thinking with an
emphasis on developing and testing new solutions to society’s greatest challenges. The Junior
Academy Innovation Challenges require students to work in self-selected, distributed teams,
requiring cross-cultural communication, dynamic problem solving, deep critical thinking related
to society, leadership and project management skills.

Students must first identify their project team and then work together with a mentor to apply
design thinking processes to approach the real-world problems of an innovation challenge with
the Junior Academy. While each student must identify their own role within the team, together
they will learn how to identify and map out a real problem and ways to build and test solutions
quickly through an iterative, scientific approach. This course requires extensive student
collaboration and regular engagement through The Academy’s Junior Academy and its online

platform, Launchpad.

THE CHALLENGE
In today’s world, we are experiencing a growing waste problem largely driven by the production

and disposal of short-lived products. The current "use-and-dispose” culture provides convenience
and, to some, a sense of sanitariness, but results in enormous waste, which places a heavy burden
on the environment. Manufacturing new products consumes significant resources such as raw


http://www.joinlaunchpad.com
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materials, water, and energy while generating greenhouse gasses, chemical emissions, and other
pollutants. When these products are discarded, even if they are recycled, the environmental costs
remain high due to the energy and processes needed for collection, sorting, and recycling.

Waste prevention is the most effective way to reduce environmental impact (Understanding the
role of Waste Prevention). By extending the lifespan of products, we can slow down the pace of
production, reduce resource consumption, and lessen the strain on waste management systems.
For instance, using textiles for twice as long without buying new ones could cut environmental
impacts, such as greenhouse gas emissions (Parameters Affecting Upcycling of Waste Cotton
and PS/CO Textiles). In contrast, simply recycling those textiles might only reduce impacts by
about 5%. Therefore, the key is to focus on using and maintaining products for as long as possible
before considering recycling.

In this challenge, you will rethink how individuals and communities interact with products and
design innovative solutions that will help prevent waste at its source.

Student Challenge: To design a solution to reduce waste generation by encouraging long-term
product use and shifting away from the "use-and-dispose” culture. You will design an
end-to-end/overall solution that takes into account product design, business model, and
societal behavioral and mindset reset needed to make changes possible.

Students will work collaboratively to consider the following when designing their teams’ solution:

e Your solution should focus on one specific product category, such as electronics, clothing, food
containers, household items, and more.

e Durable Product Design: How can products be made more durable and repairable to ensure
long-term use?

e Behavioral Change: What educational or incentive-based approaches could encourage people
to adopt waste prevention habits?

e Sharing Economy: Could a platform be created to facilitate product sharing, renting, or
second-hand exchanges within a community?

e Repair and Maintenance: How can repair services be made more accessible and affordable to
extend product life?

e Data Tracking: How can technology monitor product usage and encourage responsible
disposal only when necessary?

e Business Model: How can sustainable practices be integrated into profitable business models

that encourage long-term product use and reduce waste?


https://journals.sagepub.com/doi/abs/10.1177/0734242X16652958?journalCode=wmra
https://journals.sagepub.com/doi/abs/10.1177/0734242X16652958?journalCode=wmra
https://www.mdpi.com/2313-4321/1/1/166
https://www.mdpi.com/2313-4321/1/1/166
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LEARNING OBJECTIVES

INNOVATION CHALLENGE LEARNING OBJECTIVES At the end of this course, students will be able to:

Develop critical thinking and problem-solving skills through brainstorming techniques to
develop ideas and design a solution to a complex problem.

Develop their own arguments and analyze competing perspectives to a complex problem
with supporting evidence.

Develop a deeper, personal civic identity and clearly identify their role in their community.
Develop a solution that could play a part in transforming a specific societal need regarding
a larger issue that is transferable to a specific community and larger global community.
Use data and insights of an inquiry to answer a research question using scientific terms in
charts, tables, or graphs.

Utilize a social justice lens when applicable to interpret the data and critically think about
which groups are not represented around decision making.

Effectively communicate ideas, data and insights using various forms of media.

Effectively collaborate with team members with empathy and mutual respect, and develop
an expanded perspective about how people from other countries see the world.

Effectively communicate challenge specific variables that impact the environment, society,
and economy including examples of the effect on local communities.

Understand how to apply Design Thinking methods to understand what users need, and
how to develop solutions to meet those needs.

Learn how to actively listen, work through any disagreements, and solicit input from people
in creative ways to generate new ideas.

Learn how to test ideas and develop rapid prototypes.

Identify corresponding careers connected to Innovation Challenge.

COURSE OUTLINE

Join Launch Platform

Review Junior Academy Orientation

e Getting Started w/Junior Academy

Week1 |e Onboarding Individual

Attend Virtual Kick Off Week
Complete Course Pre-Survey



https://joinlaunchpad.com/#/resources/31/getting-started-with-the-junior-academy
https://joinlaunchpad.com/#/resources/7/junior-academy-orientation-3
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PHASE 1 Challenge Team Formation
Challenge introduction Complete Required Weekly Reading
e Background on your Challenge Engage in Launchpad Discussions .
Week 2 o o . Collaborative
e Finding Mentors & Experts Complete activities found in resource
e Reaching out to experts library
Team Building Engage in Launchpad Discussions
e Forming Your Team Hold 1st Team Meeting .
Week 3 . . o . . Collaborative
e Holding a Virtual Team Building Complete Required Weekly Reading
e Creating a Team Comm's Plan Due Milestone #1: Team Dynamics
PHASE 2 Research, Brainstorm & Plan
Researching
e Gathering relevant and diverse . . .
. . Engage in Launchpad Discussions o
materials, articles, books, and ) Individual
Week 4 Engage/Meet with your Team )
sources . . Collaborative
. . Complete Required Weekly Reading
e Developing research questions and
interviewing
Brainstorming ) . )
. Engage in Launchpad Discussions
e Team Concept Brainstorm . .
Week 5 . Engage/Meet with your Team Collaborative
e Develop How "Might We” Ideas . .
. Complete Required Weekly Reading
e Building Team Empathy
Design & Plan Engage in Launchpad Discussions
Wook 6 e Categorizing & Bundling Ideas Engage/Meet with your Team Individual
ee
e Deciding & creating your concept Complete Required Weekly Reading Collaborative
e Developing a user testing plan Due: Milestone #2: Design & Test Plan
PHASE 3 Build, Test & Analyze
Build
e Creating a Prototype Engage in Launchpad Discussions
Week 7 |e Build storyboard & journey map Engage/Meet with your Team Collaborative
e Identifying your variables Complete Required Weekly Reading
e Rapid Prototyping
Test & Analyze Engage in Launchpad Discussions
e Conducting User Testing Engage/Meet with your Team .
Week 8 . . . Collaborative
e Getting User Feedback Complete Required Weekly Reading
e Analyzing your data Results Due: Milestone #3 Analyze Results
PHASE 4 Iterate & Develop Final Projects
Iterate Engage in Launchpad Discussions .
. . . Individual
Week 9 |e Modifying your concept design Engage/Meet with your Team

based on your results

Complete Required Weekly Reading

Collaborative



https://docs.google.com/document/d/1NMiBR1nCk8tfb0tiI_S6x-szBQYUe--9/edit?usp=sharing&ouid=105441598991134925246&rtpof=true&sd=true
https://docs.google.com/document/d/161fGqUmtdaPRjBwASodR-oKs_1NuR0cB/edit?usp=sharing&ouid=105441598991134925246&rtpof=true&sd=true
https://docs.google.com/document/d/1r8uhKNb7ss5q0t8eJEO3dPy9IUoWSNDf/edit?usp=sharing&ouid=105441598991134925246&rtpof=true&sd=true
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e Refining & re-test your prototype

Develop Final Project .
e Due: Executive Summary

e Creating draft of Final Project ] . .
. o e Due: Final Team Presentation Individual
Week 10 |e Project Feedback & revision . .

e Due: Personal Reflection Collaborative

e Submitting Final Project
e Complete Course Post-Survey

e Complete Course Post-Survey

New York Academy Challenge Final Project Review & Grading

COURSE ASSIGNMENTS % of FINAL GRADE

Milestone #1: Team Dynamics: This assignment is focused on team building and planning for
how students will work together.

10%

Milestone #2: Design & Test Plan: This assignment is focused on the Team's proposed solution,
hypothesis and test plan.

10%

Milestone #3: Build, Test & Analyze: This assignment is focused on building, testing and
analyzing data related to your solution.

10%

Team Collaboration & Online Engagement throughout course 20%

Final Presentation, Executive Summary & Personal Reflection 50%

. . bri

(100%) Final Grade

GRADING POLICY

Late-work policy: Milestones 1-3 are allowed to be submitted late for point deduction. Late
submissions of the Final Solution Presentation for this course will not be accepted after the due
date unless previously arranged with the Academy for extenuating circumstances. It is important
to stay up-to-date on assignments since much of the work builds on previous assignments and
will impact students’ ability to be effective in providing solutions for their teams’ projects.

Re-grade policy: If a student thinks there has been a technical error in the grading of an
assignment, they should email program administration at the Academy within one week of
receiving the graded assignment, otherwise the assignment will not be regraded. Feedback is

provided upon request.

REQUIRED READING LIST
Students are expected to read and refer to a wide variety of texts throughout this course; all of
which can be found in the Launchpad Resource Library and are organized by week.


https://docs.google.com/document/d/1pJzOsWEWGmPHDD7ipPA-W1TgVJbTh5UYpJrdnHFAPfU/edit?usp=sharing
https://docs.google.com/document/d/1pJzOsWEWGmPHDD7ipPA-W1TgVJbTh5UYpJrdnHFAPfU/edit?usp=sharing
https://docs.google.com/document/d/1pJzOsWEWGmPHDD7ipPA-W1TgVJbTh5UYpJrdnHFAPfU/edit?usp=sharing
https://docs.google.com/document/d/1eVNGES7TANrSN4bgTr1D6QeUaNTMYKCD9b5yeCr-lDc/edit?usp=sharing
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Week 1
Launchpad Platform, Launchpad

Junior Academy Orientation, Launchpad
Week 2
Upcycling and Waste Management Innovation Challenge Background, Launchpad
What is g circular economy?, Ellen MacArthur Foundation
Zacho, Kristina O, and Mette A. Mosgaard, Understanding the role of Waste Prevention, Waste Management &
Research: The Journal for Sustainable Circular Economy, V 34, Issue 10, 2016

Week 3
What is Human Centered Design?, Video Design Kit, Innovation, Design, Engineering & Organization (IDEO)

Design Thinking for Problem Solving, Video Design Kit, Innovation, Design, Engineering & Organization (IDEO)
Week 4

What is the linear economy?, Ellen McArthur Foundation

Planned Obsolescence vs Percejved Obsolescence, Intentionally Sustainable

The Story of Stuff Project

Victoire, Akimanizanye , Nsanzumukiza Vincent Martin, Maniragaba Abias, Uwayo Pacifique, and Mucyo Jean

Claude Solid Waste Management Challenges and Its Impacts on People’s Livelihood, Case of Kinyinya in Kigali

City, Journal of Geoscience and Environment Protection, V 8, No 6, 2020.

Abubakar, Ismaila Rimi, Khandoker M. Maniruzzaman, Umar Lawal Dano, Faez S. AlShihri, Maher S. AIShammairi,

Sayed Mohammed S. Ahmed, Wadee Ahmed Ghanem Al-Gehlani, and Tareq I. Alrawaf Environmental

Sustainability Impacts of Solid Waste Management Practices in the Global South, Int J Environ Res Public Health,

V19, 2022.

Beyond an Age of Waste- Global Waste Management Outlook 2024 UN Environment Programme, United Nations

C40Cities Sustainable Waste Systems Network, C40 Cities

The World Has o Waste Problem. Here's How to Fix It, International Finance Corporation, World Bank Group

Pantamera Express Swedish system for recycling

New EU rules to reduce, reuse and recycle packaging, European Parliament

EU packaging waste generation with record increase, Eurostat, European Union

What is upcycling, Habitat for Humanity
Upcycling Defined: A Creative Approach to Sustainable Living, Plastic Reimagined
Paguro: Materials (upcycled fashion)
How We Turn Scraps into New Gear, Patagonia
Jstainability In Africa: How Rwanda’s Young Innovators A
10 Examples of Circular Economy Solutions, State of Green
jrcular supp hains: the role of supp hain professionad
Foundation

How to Build a Circular Economy, World Resources Institute

Sustainability and Circularity in the Textile Value Chain - A Global Roadmap, United Nations



https://joinlaunchpad.com/#/resources/31/getting-started-with-the-junior-academy
https://joinlaunchpad.com/#/resources/7/junior-academy-orientation-3
https://joinlaunchpad.com/#/challenges
https://ellenmacarthurfoundation.org/topics/circular-economy-introduction/overview?gclid=CjwKCAjwue6hBhBVEiwA9YTx8OaDku80gbJ2ruPk6rYCN70N6F8vTMtVfyAyVkNJ6exes-VjqE9J8xoCLecQAvD_BwE
https://journals.sagepub.com/doi/abs/10.1177/0734242X16652958?journalCode=wmra
https://vimeo.com/106505300
https://www.youtube.com/watch?v=ldYzbV0NDp8
https://www.ellenmacarthurfoundation.org/what-is-the-linear-economy
https://intentionally.co.nz/blogs/news/planned-obsolescence-vs-perceived-obsolescence/
https://www.storyofstuff.org/
https://www.scirp.org/journal/paperinformation.aspx?paperid=101259
https://www.scirp.org/journal/paperinformation.aspx?paperid=101259
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9566108/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9566108/
https://www.unep.org/resources/global-waste-management-outlook-2024
https://www.c40.org/networks/sustainable-waste-systems-network/
https://www.ifc.org/en/blogs/2024/the-world-has-a-waste-problem
https://pantamera.nu/en/
https://www.europarl.europa.eu/news/en/press-room/20240419IPR20589/new-eu-rules-to-reduce-reuse-and-recycle-packaging
https://ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20231019-1
https://www.habitat.org/stories/what-is-upcycling
https://www.plasticreimagined.org/articles/upcycling-explained-4-ways-it-can-help-the-planet
https://us.paguroupcycle.com/pages/materials
https://www.patagonia.com/stories/second-stories/story-74520.html
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.forbes.com%2Fsites%2Fdavidrvetter%2F2021%2F05%2F27%2Fsustainability-in-africa-how-rwandas-young-innovators-are-building-a-circular-economy%2F%3Fsh%3D6e9474047910&data=05%7C01%7Ctkapler%40nyas.org%7C7f156c7ee8d44b5b661808db2188e6e7%7Ceb8e334e52a445e8b4e8b5b80165531b%7C0%7C0%7C638140644275109518%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=Wbe0cBeJNv7RoBvBKQA1r%2BPX8c96brEKFMrbro4TGnI%3D&reserved=0
https://stateofgreen.com/en/news/10-examples-of-circular-economy-solutions/
https://www.ellenmacarthurfoundation.org/circular-supply-chains
https://www.wri.org/insights/how-build-circular-economy
https://www.unep.org/resources/publication/sustainability-and-circularity-textile-value-chain-global-roadmap
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What a Waste 2.0: A Global Snapshot of Solid Waste Management to 2050, World Bank
What is Sustainable Waste Management?, Recycle Track Systems

Waste to Resources: Improving Municipal Solid Waste (MSW) & Hazardous Waste Management in Rwandag,

GGGIMedia (video)

Assessing waste management services in Kigali, International Growth Center
Van Genuchten, Dr. Erlign What Makes Environmental Education Effective?, Medium, 2012.

Monroe, Martha C., Richard R. Plate, Annie Oxarart, Alison Bowers & Willandia
A. Chaves Identifying effective climate change education strategies: a systematic review of the research,

Environmental Education Research, V 25, Issue 6, p 791-812, 2017.

Rwanda Environmental Education for Sustainable Development Strategy : A Strategy and Action Plan for
2010-2015, Rwanda Environment Management Authority (REMA).

Interviewing Experts, Design Kit, Innovation, Design, Engineering & Organization (IDEO)
Interviewing Individuals, Design Kit, Innovation, Design, Engineering & Organization (IDEO)

Interviewing Groups, Design Kit, Innovation, Design, Engineering & Organization (IDEO)

Week b

How Might We, Design Kit, Innovation, Design, Engineering & Organization (IDEO)

Brainstorming Rules, Design Kit, Innovation, Design, Engineering & Organization (IDEO)

How to Facilitate a Brainstorm, Stanford D School, 2020

Week 6

Bunding Ideas, Design Kit, Innovation, Design, Engineering & Organization (IDEO)
Doing a Gut Check, Design Kit, Innovation, Design, Engineering & Organization (IDEO)
Creating a Concept, Design Kit, Innovation, Design, Engineering & Organization (IDEO)

Week 7

Determine What to Prototype, Design Kit, Innovation, Design, Engineering & Organization (IDEO)
Rapid Prototyping, Design Kit, Innovation, Design, Engineering & Organization (IDEO)
Prototype to Test, Design Kit, Innovation, Design, Engineering & Organization (IDEO)

Identify a Variable, Design Kit, Innovation, Design, Engineering & Organization (IDEO)

Storyboards & Journey Maps, Design Kit, Innovation, Design, Engineering & Organization (IDEO)

Week 8

Get Feedback, Design Kit, Innovation, Design, Engineering & Organization (IDEO)

Testing with Users, Design Kit, Innovation, Design, Engineering & Organization (IDEO)

Research Methods, Launchpad

Week 9 - Week 10

Integrate Feedback & Iterate, Design Kit, Innovation, Design, Engineering & Organization (IDEO)
How to Create a Presentation, Launchpad

How to Create Video Presentations, Movavi
Presentation Guidelines, Launchpad



https://datatopics.worldbank.org/what-a-waste/trends_in_solid_waste_management.html
https://www.rts.com/blog/what-is-sustainable-waste-management/
https://www.youtube.com/watch?v=gCU6St8RYGc
https://www.theigc.org/sites/default/files/2019/11/Rajashekar-et-al-2019-paper.pdf
https://medium.com/climate-conscious/what-makes-environmental-education-effective-7e33ab3274fb#:~:text=So%2C%20environmental%20education%20can%20be,and%20scientists%2C%20and%20teaching%20misconceptions.
https://www.colorado.edu/cumuseum/sites/default/files/attached-files/ojala5.pdf
https://rema.gov.rw/rema_doc/EEM/Rwanda%20Environment%20Education.PDF
https://rema.gov.rw/rema_doc/EEM/Rwanda%20Environment%20Education.PDF
https://www.designkit.org/methods/expert-interview.html
https://www.designkit.org/methods/interview.html
https://www.designkit.org/methods/group-interview.html
https://vimeo.com/102964749?embedded=true&source=vimeo_logo&owner=8938528
https://www.designkit.org/methods/brainstorm-rules.html
https://hci.stanford.edu/courses/cs247/2011/readings/dschool-brainstorming.pdf
https://www.designkit.org/methods/bundle-ideas.html
https://www.designkit.org/methods/gut-check.html
https://www.designkit.org/methods/create-a-concept.html
https://www.designkit.org/methods/determine-what-to-prototype.html
https://www.designkit.org/methods/rapid-prototyping.html
http://dschool-old.stanford.edu/wp-content/themes/dschool/method-cards/prototype-to-test.pdf
http://futureofstuffchallenge.org/download/prototype/bootleg-identifyavariable.pdf
https://www.designkit.org/methods/storyboard.html
https://www.designkit.org/methods/journey-map.html
https://www.designkit.org/methods/get-feedback.html
https://futureofstuffchallenge.org/download/prototype/bootleg-usertesting.pdf
https://joinlaunchpad.com/#/resources
https://www.designkit.org/methods/integrate-feedback-and-iterate.html
https://www.designkit.org/methods/integrate-feedback-and-iterate.html
https://www.readwritethink.org/sites/default/files/resources/lesson_images/lesson1063/CreatingPowerPointSlide.pdf
https://www.movavi.com/mac/
https://docs.google.com/document/d/1prNHCxQsidWb42dWhRGgDlvsrN4a_D4WB24Y2XRC-UM/edit

