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A Problem is a Solution 
in the Wrong Place

Standards
Common Core State Standards
www.corestandards.org/the-standards/english-language-arts-standards

ELA 
 
 Grades 9-10

Reading: Informational Text – 1, 2, 3, 4, 7
Writing – 2a, b, d, e, f, 4, 5 ,6 ,7
Speaking and Listening – 1, c, d; 2
Language – 1, 2

Grades 11-12
      Reading: Informational Text – 1, 2, 3, 4, 7

Writing – 2a, b, d, e, f, 4, 5, 6, 7 
Speaking and Listening – 1, c, d; 2
Language – 1, 2

EfS Standards Performance Indicators

Dynamics of Systems and Change 

C. 3 Be able to step back and see the big picture.

C. 5 Be able to illustrate that what we see happening around us depends on where we are in the system 
(perspective consciousness).

C. 7 Perceive patterns within the system that connect the parts of the system to one another and to other 
systems over time.

C. 9 Be able to readily see underlying systemic structures and key inter-relationships.

C. 14 Demonstrate an understanding that systems are dynamic; they develop and change over time.

C. 20 Distinguish between long term and short term goals.

C. 21 Pay attention to the short term and give voice to the long term gains and effects of their choices and 
actions as well as the choices and actions of others.

C. 25 Consciously make choices, read feedback and plan actions to achieve positive systemic impact. 

C. 27 Track existing causal relationships [feedback loops] within the system and over time.

C. 30 Demonstrate that cause and effects are not closely related in time and space in a system (there are delays in systems).

C. 31 Reasonably predict intended consequences, and reasonably predict and prepare for unintended consequences.

C. 37 Envision, design, plan, act and assess with whole systems in mind

C. 44 Recognize/identify mental models and paradigms and constantly identify and question assumptions; 
explore the “automatic response” nature of our assumptions.

C. 47 Recognize/identify how mental models and paradigms affect current reality and create our futures.

C. 50 Consider an issue fully and resist the urge to come to a quick conclusion. 
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Inventing and Affecting the Future

G. 6 Demonstrate the habit of turning problems into opportunities to make positive change.

G. 7 Make a contribution that solves more than one problem at a time and minimizes the creation of new problems. (Create value.)

G. 30 Determine their own destiny. Make the decisions that will shape their future and adjust and improve on those decisions 
based on their experience, new knowledge, and applied insights.

G. 34 Be accountable for their actions (and inaction) as well as predict and be accountable for the long and short term 
consequences of those actions.

Sustainable Economics

D. 4 Use systems thinking and systems tools to identify patterns, impacts, con¬nections, and relationships between a product’s life 
cycle and the health of the system as a whole. Embed their understanding of the Materials Cycle principle in their work.

Responsible Local and Global Citizenship

B. 12 Develop their sense of efficacy by using their legitimate voice to demonstrate advocacy skills. 

Sense of Place

I. 20 Communicate their findings accurately and effectively (oral presentation, power point, spreadsheets, graphs, role play, 
mural, song, etc.).

EfS Enduring Understandings  (EU)

1. A healthy and sustainable future is possible. We can learn how to live well within the means of nature.

3. Healthy Systems have limits. Tap the power of limits.

10. It all begins with a change in thinking. Thinking drives behavior and behavior causes results. Think systems, cycles and 
out of the box.

11. Live by the Natural Laws. We must operate within the natural laws and principles rather than attempt to overcome 
them.

12. We are all responsible. Everything we do and everything we don’t do makes a difference
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Overarching question

Lesson Summary

This lesson prompts students to grapple with the question, “Can we turn waste into opportunities to create value?”  
Learning and using habits of mind that support systems thinking, and with “zero waste” posed as a desired future, 
students research some of the most serious collections of waste that currently exist in today’s world.  They are 
challenged to combine the concept of “upcycling” with entrepreneurship as they determine how to transform waste 
that is already in the system into something of value to the system.

A problem is a solution in the 
wrong place. What’s the opportunity? 

Guiding Questions
• What are the habits of a Systems Thinker?
• How do those habits support problem solving?
• What is Upcycling? Why is it important?
• How can we turn a problem into an opportunity to create value?

Resources/materials for this lesson: 

• Handouts: Habits of a Systems Thinker “One Pager” 

• Optional large sticky dots (not included) 

• Link to Pacific Gyre Wikipedia background information
http://en.wikipedia.org/wiki/North_Pacific_Gyre

• Links to videos:

http://team847.com/media/animations/2010-animation-operation-gyre  
http://team847.com/media/animations/2009-animation-opurewater-847
http://www.youtube.com/watch?v=9fpTVF-3uFQ&feature=related

• Teacher and Student Resource:  Entrepreneurial Mindset Rubric
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Systems Thinking 

for Systemic Change

Day 1
1. Hand out the Habits of a System Thinker one pager to each student. (You can collect the sets at the end for use with 

other classes) 

2. Introduce the handout on the Habits of a Systems Thinker.  Discuss the Habits of a Systems Thinker, engaging students in 
generating examples of times in their own experience when those habits would be most beneficial.

3. Watch three different pieces, two by students and one that shares the beginnings of TerraCycle:

• http://team847.com/media/animations/2010-animation-operation-gyre  
• http://team847.com/media/animations/2009-animation-opurewater-847
• http://www.youtube.com/watch?v=9fpTVF-3uFQ&feature=related 

a. After each piece is viewed, students look through their Habits of a System Thinker one pager and 
place a big dot on the Habit(s) they have selected and hold it up.

b. Discuss why the particular Habits were selected.

Note to teacher: Although it is possible for more than one habit to be appropriate, if the need for clarification becomes evident, take 
a moment to revisit the habit in question.

4. Reflection – How do these Habits support the kind of thinking that is necessary to solving problems like the Pacific Gyre 
or pure water or to promote zero waste?  Which of the Habits of a Systems Thinker do I already practice? 

Shifting Perspectives

1. Share the following definition and examples (from the TerraCycle website) with students:

Upcycling: Upcycling is defined as using every aspect of material value instead of wasting it.
Typically a material good (stuff) can be seen as two things: the material it’s made from and the shape it is in. For example 
a chip bag is made from plastic and is in the form of a bag. If one were to upcycle a chip bag (once the chips are gone), 
one would be leveraging both aspects and not destroying any part of it. While if one were to melt a chip bag into a plastic 
product it would be considered recycling vs. upcycling.

2. Using the lens of zero waste as a desired future, students research some of the most severe collections of waste that exist in 
the world today.

Some suggestions for research:
• Landfills

http://www.zerowasteamerica.org/BasicsOfLandfills.htm

http://www.zerowasteamerica.org/landfills.htm

http://www.zerowasteamerica.org/Pictures.htm
• The Pacific Gyre (see Wikipedia entry in student resources)
• China’s electronic waste village 

http://www.time.com/time/photogallery/0,29307,1870162_1822148,00.html

Note to teacher: there may be local collections of waste in or near students’ own community.   

A focus here could bring this work to a very concrete and personal level.
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Turning problems into 

opportunities to create value 

Day 4-5
1. Combining the concept of up-cycling with entrepreneurial thinking, students are challenged to apply the concept and 

practice of upcycling to what they have discovered through their research.  Students focus on a specific piece of wasted 
material present in the place that they researched and figure out how to transform it into something that, while 
maintaining the material and the shape of the “waste,” becomes a product of increased value.  

To help students with this part of the project, offer links to examples of upcycling:
http://www.youtube.com/watch?v=ENYzLWMgCGU
http://www.youtube.com/watch?v=ctglpIT9Nrk

In addition, share the Entrepreneurial Mindset Rubric as a tool to support their thinking, planning and work (see resources 
at the end of this lesson)

a. Students write a position paper that fits inside the overarching concept of “A problem is a solution in the wrong place.” 
The paper includes:
• A rationale that speaks to the upcycling choice: 

• establishing a “claim” regarding upcycling as a zero waste strategy 
• clearly describing the process and potential results  
• provides statistics from research
• explains projected benefits 
• surfaces any potential challenges presented by upcycling as a process and by the specific project itself

• Instructions and illustrations (written or filmed) for creating the specific upcycled product, as well as identification 
of a potential market

• A clear sense of audience and purpose
• identify and “speak to” an audience for their position paper (politicians, funders, TerraCycle, Cloud Institute for 

Sustainability Education, radio/TV/print news organizations, etc) 
• establish a purpose (raise awareness, raise funds, call to action, etc)

Note to teacher:  It is best if this is not completed for the sole purpose of accomplishing a writing task.  The highest quality position papers 

and projects could actually be sent to the target audience for feedback, response and/or action. A symposium could also be held, at which 

the highest quality position papers/projects could be presented to an audience that includes those targeted by the papers being presented. 

b. Reflection: Students respond to the following prompts, explaining how the habit(s) were important and what effect they 
had at different points in the project:

•  Which of the Habits of a Systems Thinker supported you through your research?
•  Which came into play when you were considering what to upcycle?
•  Which Habits did you rely on during the design part of this experience

Authenticity extensions: 
• Students use technology to promote and support their project (e.g. create and monitor a website, blog or Ning) 

across a broad spectrum of the world.

• Students produce, market and sell their upcycled products, using the revenue to support research or contribute 
to the cleanup of one of the areas researched.

• Submit ideas to Terracycle for their consideration
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EfS/Common Core 
Standards

 EfS Indicators/
National 

Benchmarks

Assessment 
Instrument

EfS/ State 
Scoring Criteria

Dynamics of Systems and 
Change

C. 3

C. 5

C. 7

C. 9

C. 14

C. 20

C. 21

C. 25

C. 27

C. 30

C. 31

C. 37

C. 44

C. 47

C. 50

Day One 

Habits Selection 
Activity
Discussion
Reflection

Day 4-5
Reflection

Final Reflection

Upcycled Product Idea

Position Paper

•Be able to step back and see the big picture.

•Be able to illustrate that what we see happening 
around us depends on where we are in the system 
(perspective consciousness).

•Perceive patterns within the system that connect 
the parts of the system to one another and to other 
systems over time.

•Be able to readily see underlying systemic structures 
and key inter-relationships.

•Demonstrate an understanding that systems are 
dynamic; they develop and change over time.

•Distinguish between long term and short term goals.

•Pay attention to the short term and give voice to 
the long term gains and effects of their choices and 
actions as well as the choices and actions of others.

•Consciously make choices, read feedback and plan 
actions to achieve positive systemic impact.

•Track existing causal relationships [feedback loops] 
within the system and over time.

•Demonstrate that cause and effects are not closely 
related in time and space in a system (there are 
delays in systems).

•Reasonably predict intended consequences, and 
reasonably predict and prepare for unintended 
consequences.

•Envision, Design, Plan, Act and Assess

•Recognize/identify mental models and paradigms 
and constantly identify and question assumptions; 
explore the “automatic response” nature of our 
assumptions.

•Recognize/identify how mental models and 
paradigms affect current reality and create our 
futures.

•Consider an issue fully and resist the urge to come 
to a quick conclusion.

Instructional/Environmental Modifications/Differentiated Strategies
Help students recognize a variety of sources for research, so that those for whom the level of difficulty of  reading interferes 
with their ability to access information can find valid sources to support their work. Students who have difficulty writing 
should be provided with the appropriate tools and time for them to meet with success. 

EfS Assessment/Scoring Criteria 
What do I need to collect or administer to prove that students have grown towards and/or achieved desired outcomes/standards?



8

EfS/Common Core 
Standards

 EfS Indicators/
National Benchmarks

Assessment 
Instrument

EfS/ State 
Scoring Criteria

Natural Laws and Ecological 
Principles

F. 7e Position Paper •Make a case for why global citizens should 
understand the basic natural laws and principles 
including: materials cycle.

Inventing and Affecting the 
Future

G. 6

G. 7

G. 30

G.34

Upcycled Product 
Idea

Day One 
Habits Selection 
Activity
Discussion
Reflection
Day 4-5
Reflection

Final Reflection
Position Paper

Extension

•Demonstrate the habit of turning problems into 
opportunities to make positive change.

•Make a contribution that solves more than one 
problem at a time and minimizes the creation of 
new problems. (Create value.) 

•Determine their own destiny. Make the 
decisions that will shape their future and adjust 
and improve on those decisions based on their 
experience, new knowledge, and applied insights.

•Be accountable for their actions (and inaction) 
as well as predict and be accountable for the 
long and short term consequences of those 
actions.

Sustainable Economics D.4 Position Paper •Use systems thinking and systems tools to 
identify patterns, impacts, con¬nections, and 
relationships between a product’s life cycle and 
the health of the system as a whole. Embed their 
understanding of the Materials Cycle principle in 
their work.

Responsible Local and 
Global Citizenship

B.12 Position Paper •Develop their sense of efficacy by using their 
legitimate voice to demonstrate advocacy skills. 

Sense of Place I.20 Position Paper •Communicate their findings accurately and effectively 
(oral presentation, power point, spreadsheets, graphs, 
role play, mural, song, etc.).
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EfS/Common 
Core Standards

EfS Indicators/
National Benchmarks

Assessment 
Instrument

EfS/ State 
Scoring Criteria

Common Core State 
Standards

ELA

Reading: 
Informational text

Key Ideas and Details responses to 
reflection questions

research for position 
paper
 

Grade 9 and 10 Students can:
1. Cite strong and thorough textual evidence to support analysis of what the 
text says explicitly as well as inferences drawn from the text.
2. Determine a central idea of a text and analyze its development over the 
course of the text, …; provide an objective summary of the text.
3. Analyze how the author unfolds an analysis or series of ideas or 
events, including the order in which the points are made, how they are 
introduced and developed, and the connections that are drawn between 
them.

Grade 11 and 12 Students can:
1. Cite strong and thorough textual evidence to support analysis of what 
the text says explicitly as well as inferences drawn from the text, including 
determining where the text leaves matters uncertain.
2. Determine two or more central ideas of a text and analyze their 
development over the course of the text, including how they interact and 
build on one another to provide a complex analysis;
provide an objective summary of the text.
3. Analyze a complex set of ideas or sequence of events and explain how 
specific individuals, ideas, or events interact and develop over the course 
of the text.

Craft and Structure responses to 
reflection questions

research for position 
paper

Grade 9 and 10 students can:
4. Determine the meaning of words and phrases as they are used in a 
text, including figurative, connotative, and technical meanings; analyze the 
cumulative impact of specific word choices on meaning and tone (e.g., 
how the language of a court opinion differs from that of a newspaper).

Grade 11 and 12 Students can:
4. Determine the meaning of words and phrases as they are used in a 
text, including figurative, connotative, and technical meanings; analyze how 
an author uses and refines the meaning of a key term or terms over the 
course of a text (e.g., how Madison defines faction in Federalist No. 10).

Integration of Knowledge 
and Ideas

responses to 
reflection questions

research for position 
paper 

Grade 9 and 10 students can:
7. Analyze various accounts of a subject told in different mediums (e.g., a 
person’s life story in both print and multimedia), determining which details 
are emphasized in each account.

Grade 11 and 12 Students can:
7. Integrate and evaluate multiple sources of information presented in 
different media or formats
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EfS/Common 
Core Standards

EfS Indicators/
National Benchmarks

Assessment 
Instrument

EfS/ State 
Scoring Criteria

ELA 
Writing

Text Types and Purposes responses to reflection 
questions

position paper
 

Grade 9 and 10 students can:
2. Write informative/explanatory texts to examine and convey 
complex ideas, concepts, and information clearly and accurately 
through the effective selection, organization, and analysis of content.
   a. Introduce a topic; organize complex ideas, concepts, and     
   information to make important connections and distinctions
   b. Develop the topic with well-chosen, relevant, and sufficient   
   facts, extended definitions, concrete details, quotations, or 
   other information and examples appropriate to the 
   audience’s knowledge of the topic.
   d. Use precise language and domain-specific vocabulary to 
   manage the complexity of the topic.
   e. Establish and maintain a formal style and objective tone 
   while attending to the norms and conventions of the 
   discipline in which they are writing.
   f. Provide a concluding statement or section that follows from 
   and supports the information or explanation presented (e.g., 
   articulating implications or the significance of the topic).

Grade 11 and 12 Students can:
2. Write informative/explanatory texts to examine and convey 
complex ideas, concepts, and information clearly and accurately 
through the effective selection, organization, and analysis of content.
   a. Introduce a topic; organize complex ideas, concepts, and     
   information so that each new element builds on that which 
   precedes it to create a unified whole; 
   b. Develop the topic thoroughly by selecting the most 
   significant and relevant facts, extended definitions, concrete 
   details, quotations, or other information and examples 
   appropriate to the audience’s knowledge of the topic.
   d. Use precise language, domain-specific vocabulary, and 
   techniques such as metaphor, simile, and analogy to manage 
   the complexity of the topic.
   e. Establish and maintain a formal style and objective tone 
   while attending to the norms and conventions of the 
   discipline in which they are writing.
   f. Provide a concluding statement or section that follows from 
   and supports the information or explanation presented (e.g., 
   articulating implications or the significance of the topic).
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EfS/Common 
Core Standards

EfS Indicators/
National Benchmarks

Assessment 
Instrument

EfS/ State 
Scoring Criteria

ELA 
Writing

Production and 
Distribution of Writing

position paper

extension activities

Grade 9 and 10 students can:
4. Produce clear and coherent writing in which the development, 
organization, and style are appropriate to task, purpose, and audience. 
(Grade-specific expectations for writing types are defined in standards 
1–3 above.)
5. Develop and strengthen writing as needed by planning, revising, editing, 
rewriting, or trying a new approach, focusing on addressing what is most 
significant for a specific purpose and audience. (Editing for conventions 
should demonstrate command of Language standards 1–3 up to and 
including grades 9–10 on page 55.)
6. Use technology, including the Internet, to produce, publish, and update 
individual or shared writing products, taking advantage of technology’s 
capacity to link to other information and to display information flexibly 
and dynamically.

Grade 11 and 12 Students can:
4. Produce clear and coherent writing in which the development, 
organization, and style areappropriate to task, purpose, and audience. 
(Grade-specific expectations for writing types are defined in standards 
1–3 above.)
5. Develop and strengthen writing as needed by planning, revising, editing, 
rewriting, or trying a new approach, focusing on addressing what is most 
significant for a specific purpose and audience. (Editing for conventions 
should demonstrate command of Language standards 1–3 up to and 
including grades 11–12 on page 55.)
6. Use technology, including the Internet, to produce, publish, and update 
individual or shared writing products in response to ongoing feedback, 
including new arguments or information.

Research to Build and 
Present Knowledge

research for 
position paper

Grade 9 and 10 students can:
7. Conduct short as well as more sustained research projects to answer 
a question (including a self-generated question) or solve a problem; 
narrow or broaden the inquiry when appropriate; synthesize multiple 
sources on the subject, demonstrating understanding of the subject 
under investigation.

Grade 11 and 12 Students can:
7. Conduct short as well as more sustained research projects to answer 
a question (including a self-generated question) or solve a problem; 
narrow or broaden the inquiry when appropriate; synthesize multiple 
sources on the subject, demonstrating understanding of the subject 
under investigation.
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EfS/Common 
Core Standards

EfS Indicators/
National Benchmarks

Assessment 
Instrument

EfS/ State 
Scoring Criteria

ELA Speaking and 
Listening

Comprehension and 
Collaboration

Discussion about 
Habits of a Systems 
Thinker

Grade 9 and 10 students can:
1. Initiate and participate effectively in a range of collaborative 
discussions …, building on others’ ideas and expressing their own clearly 
and persuasively.
    c. Propel conversations by posing and responding to questions that 
relate the current discussion to broader themes or larger ideas; actively 
incorporate others into the discussion; and clarify, verify, or challenge 
ideas and conclusions.
    d. Respond thoughtfully to diverse perspectives, summarize points 
of agreement and disagreement, and, when warranted, qualify or justify 
their own views and understanding and make new connections in light 
of the evidence and reasoning presented.
2. Integrate multiple sources of information presented in diverse media 
or formats (e.g., visually, quantitatively, orally) evaluating the credibility 
and accuracy of each source.

Grade 11 and 12 Students can:
1. Initiate and participate effectively in a range of collaborative 
discussions building on others’ ideas and expressing their own clearly 
and persuasively.
    c. Propel conversations by posing and responding to questions 
that probe reasoning and evidence; ensure a hearing for a full range 
of positions on a topic or issue; clarify, verify, or challenge ideas and 
conclusions; and promote divergent and creative perspectives.
    d. Respond thoughtfully to diverse perspectives; synthesize comments, 
claims, and evidence made on all sides of an issue; resolve contradictions 
when possible; and determine what additional information or research is 
required to deepen the investigation or complete the task.
2. Integrate multiple sources of information presented in diverse formats 
and media (e.g., visually, quantitatively, orally) in order to make informed 
decisions and solve problems, evaluating the credibility and accuracy of 
each source and noting any discrepancies among the data.

ELA 
Language

responses to 
reflection questions

position paper

Grade 9-12 students can:
1. Demonstrate command of the conventions of standard English 
grammar and usage when writing or speaking.
2. Demonstrate command of the conventions of standard English 
capitalization, punctuation, and spelling when writing.

Note to teachers:  Student acquisition of enduring understandings can be monitored through responses to questions identified by (EU).
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Student Handout
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