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MODULE 5:
JUSTICE FOR THE FUNGI: CONSERVATION,  
EDUCATION, AND SOLUTIONS
Module 5 looks to the future of fungi and to the ways policy, education, and innovation work together to 
achieve justice for the kingdom of Fungi and to support regeneration.

As Fantastic Fungi shows, the kingdom of Fungi is no longer hidden in the shadows of plants and animals—
or underground. Fungi and mushrooms are more visible, more valued, and more understood as essential 
to the survival of our planet. But there is still a lot of work to be done. Mycologists, citizen scientists, and 
conservationists continue to innovate and discover new species and new solutions to work with the fungi 
to solve some of our planet’s most pressing problems. Their work is based upon a regenerative model, not 
extractive or finite, and it goes beyond sustainability. It is a relationship based on respect and knowledge 
that all ecosystems are dependent upon one another. Without the fungi there would be no forests, and 
without forests there would be no air. As we pass on nutrients, we pass on knowledge, inspiration, and a 
mutual understanding of living in balance with all of the natural world. 

This understanding of regeneration is the inspiration for the final module for Fantastic Fungi. K-5 students 
will learn about two examples where fungi addressed and mitigated an environmental problem explored 
in Fantastic Fungi, and middle and high school students will “forage” and collect samples of knowledge 
through a self-guided exploration of resources focusing on fungal global policy, fungal education, and 
fungal innovations.

To celebrate their “forage,” and to demonstrate the culmination of their fungal learning, all students will 
choose one area of interest from their exploration, and then create/design/build/propose a fungi project 
to share with the class and community. Hosting a “Mushroom Mad” Fungi Celebration at your school is 
highly encouraged!

Learning Objectives  
Students will: 

• Learn how policy can be one step to achieving justice for the kingdom of Fungi
• Understand the relationship of fungi conservation
• Examine industries and economies using innovations developed with fungi 
• Explore ways our communities can learn from and mirror the mycelial communities’ 

practice of mutual support
• Create and share their “future of Fantastic Fungi” 

Film Clips
These clips are for K-5 learning and for 6-12 Foraging Station 3: Innovation, Climate & the 
Economy

• Clip 1: Myco-remediation
• Clip 2: Termites
• Clip 3: Bees and viruses

https://vimeo.com/537849472
https://vimeo.com/537849959
https://vimeo.com/537848783
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“Being completely mushroom mad is not something you 

choose. It’s an overwhelming feeling of dependence on 

fungi, of devotion to fungi, of being at the service of fungi. 

I sometimes speak to people of us, of the fungi and our 

interconnection.”45

— Giuliana Furci, Fantastic Fungi

“We do more than make mushrooms. We have the ability to do 

so much more than just break down matter. Like the fruit of 

our labor, most of you have only scratched the surface of our 

usefulness. We are the changers.”

— The Mushrooms, Fantastic Fungi
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LESSON 1:
“Foraging” for Fungi Policy, Fungi Education, and Fungi 

Overview: 

In this lesson students will have the opportunity to absorb new knowledge at their own pace, 
examine the intersection of policy for the conservation and protection of fungi, reaffirm the 
importance of education as essential to the health of fungi and our planet, and have fun 
discovering new inventions and innovations that apply the intelligence of fungi. 
 
To absorb all of these possibilities, over the course of several days students will rotate between 
several stations, collect ideas, explore resources, and be inspired by the future of fungi. The 
stations:

• Station 1: Policy & Strategy: Exploring legal protection and national policy
• Station 2: Education: Creating curriculum for K-12 students 
• Station 3: Innovation, Climate & The Economy: Tapping into our imagination and creativity 

to create new economies and address pressing environmental, health, and climate issues  

While this exploration isn’t exactly field mycology, it is an opportunity for students to synthesize 
all they have learned in the previous modules, explore the wonder of fungi, discover new 
information, re-imagine their future, and reaffirm their connections to the kingdom of Fungi. 

Essential Questions 

• How can fungi save the world?
• What does “justice for the kingdom of Fungi” mean?
• What policies and educational initiatives are critical for the health and future of fungi? 
• How are fungi an integral part of solutions for our climate and for the future health of our 

planet?  

Materials 

For K-5: Hard copies of two readings 
• “Fungi: A Bee’s Best Friend,” Steve Sheppard, Fantastic Fungi, p. 49-52
• “Spotlight On: The Amazon Mycorenewal Project,” Fantastic Fungi, p. 59

https://fantasticfungieducation-wp.s3.amazonaws.com/wp-content/uploads/2021/04/15161616/m5l1fungiabessbestfriend.pdf
https://fantasticfungieducation-wp.s3.amazonaws.com/wp-content/uploads/2021/04/15161637/m5l1spotlighttheamazonmycorenewal.pdf
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For 6-12 students, upload the following content on a shared drive for students to access virtually as 
they rotate through each station.

• Equipment to show Paul Stamets’ TED Talk “6 ways mushrooms can save the world.”
• Access to film clips from Fantastic Fungi (educational version)

• Clip 1: Myco-remediation
• Clip 2: Termites
• Clip 3: Bees and viruses

• Handout One: Foraging Tracker 

Resources for Each Station
• Via Computer Shared Drive: Create a folder titled with each of the station topics and upload 

the links of the resource to a shared drive. 
• Via Hard Copies: Print several hard copies of each resource for each station. Place signs at 

tables designating the topic covered.  

Teacher Note: Review these resources regularly to make sure that links work and that materials have not 
become dated.

Station 1: Policy & Strategy
Resource A:

•  Summary of the UN Convention on Biological Diversity, Encyclopedia Britannica 
•  Summary of The Fungal Conservation Committee of the International Union for Conservation 

of Nature (IUCN)
•  The Micheli Guide to Fungal Conservation 

Resource B: 
•  Poster: IUCN Red List 
•  Global Fungal Red List 
•  Chilean Legislations Summary (Created the document)
•  Conservation Chapter 10: Kew State of the World’s Fungi Report, 2018

Station 2: Education
•  MacroFungi Field Guide: United States Department of Agriculture
•  Fungi Families Field Guide: First Nature
•  The Fungus Files: Publication of the North American Mycological Society

Station 3: Innovation, Climate & the Economy
•  “A Bee’s Best Friend” Steve Sheppard, Fantastic Fungi, p. 49-52
•  Access to website CoRenewal Project
•  Chapter 4: “Useful Fungi” in Kew State of the World’s Fungi Report, 2018
• “Student Makes Chess Pieces Out of Fungi as a Plastic Supplement”  
• “Reishi Mushroom Protects Against Air Pollution”

Handout
Foraging Tracker and read over the parameters of the activity.

Length
Module: At least one week: ~2 days to “forage” content, 2 days to create their fantastic fungi, and 1 
day to share 

https://www.ted.com/talks/paul_stamets_6_ways_mushrooms_can_save_the_world
https://vimeo.com/537849472
https://vimeo.com/537849959
https://fantasticfungieducation-wp.s3.amazonaws.com/wp-content/uploads/2021/04/16150839/m5l1foragingtracker.pdf
https://www.britannica.com/event/Convention-on-Biological-Diversity
https://www.iucn.org/commissions/species-survival-commission/about/ssc-committees/fungal-conservation-committee
https://www.iucn.org
http://www.fungal-conservation.org/micheli.htm
http://www.eccf.eu
http://iucn.ekoo.se/en/iucn/welcome
https://stateoftheworldsfungi.org
https://www.fs.fed.us/nrs/pubs/gtr/gtr_nrs79.pdf
https://www.first-nature.com/fungi/~id-guide.php
https://namyco.org/fungus_files.php
https://www.amazonmycorenewal.org
https://stateoftheworldsfungi.org
https://theithacan.org/news/student-makes-chess-pieces-out-of-fungi-as-plastic-supplement/
https://learnyourland.com/reishi-mushroom-protects-against-damage-caused-by-air-pollution/
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ACTIVITY: FORAGING STATIONS

Day One

Opening 
1. Read this passage from the documentary Fantastic Fungi aloud to students to introduce them to 
the process of pulling out important information from a single resource.

“CO2 is our biggest greenhouse gas. As plants photosynthesize, they literally inhale CO2 while 
exhaling oxygen. CO2 is what plants photosynthesize, and they take that carbon, and they put 
it in different places. They put it in their leaves and their trunks, but they put 70% of it, we’re 
finding, below ground. And the root systems treat that carbon [as] nutrients. The carbon 
ends up in the fungal cell walls where it’s stored. 

This fuels the microbial community and all the other parts of the food web, like the mites 
and nematodes, and they start cycling nutrients through that eating process. So the fungi 
are really important in stabilizing carbon in soils. Once the carbon is stable, it can stay there 
stored for thousands of years. We know, for example, that carbon can move from plant to 
plant and it evens out the distribution of carbon in that system. The plants are working really 
hard. If we maintain the plants, the forest, and the natural fungal community, we’ve got a 
natural engine that’s just storing carbon below ground. So it’s essential. It’s there for us, 
right? It’s right in front of us.” —Suzanne Simard

Discuss:
• What important information do you learn about fungi from this quote?
• What does Suzanne Simard use as an example of fungi’s intelligence?
• Does the intelligence of the mycelia inspire any ideas or connections?

2. Explain to students that they will be assuming the role of a hypothetical combination mycologist, 
citizen scientist, policy maker, educator, inventor, and entrepreneur such as Paul Stamets, Suzanne 
Simard, William Padilla-Brown, Giuliana Furci all wrapped up in one. Their job is to “forage” for 
information just as they saw these individuals learn, discover, innovate, collect, reimagine, and be in 
community with one another throughout the film.

3. Distribute Handout One: Foraging Tracker and share these talking points with your class:

• With your Foraging Tracker in hand, have students rotate around to four stations at their own 
pace. 

• Each station is marked with a sign and has one or more tables with a collection of resources for 
students to examine, read, learn from, discuss with peers, and take notes on.  is marked with a 
sign.  

https://fantasticfungieducation-wp.s3.amazonaws.com/wp-content/uploads/2021/04/16150839/m5l1foragingtracker.pdf
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• Explain to students the two expectations to fulfill during the rotation days:

• Rotate to all four stations and take notes on the Foraging Tracker. Students do not need to 
look at every element of every resource at each station, but do need to have circulated to 
the four stations in order to gain a sense of the topic to discuss, if asked. 

• At each station, note ideas or questions and particular areas of interest about fungi. These 
ideas will be the basis for the final project. 

Distribute Foraging Tracker 
Explain instructions, clarify questions.

Begin Rotations

https://fantasticfungieducation-wp.s3.amazonaws.com/wp-content/uploads/2021/04/16150839/m5l1foragingtracker.pdf
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HANDOUT ONE 

 FORAGING TRACKER

DIRECTIONS:

• Rotate to all four stations at your own pace. Check and make sure all the resources are at the 

table (or on the drive) before you begin exploring.

• Read, discuss as you rotate, and complete your notes on the tracker. Use the Notes question as 

a prompt if helpful.

• Pull out other critical information from each document for your notes in the space provided. 

Write questions that come up as you read to return to and research.

STATION 1: POLICY & STRATEGY 

Resource A: Summary of International Agreements
•  Summary of the UN Convention on Biological Diversity 

•  Summary of The Fungal Conservation Committee of International Union for Conservation of 

Nature (IUCN)

•  The Micheli Guide to Fungal Conservation  

Notes: What do you conclude about policy and international protection of fungi? 

Resource B
• View Poster: IUCN Red List

• Visit Global Fungal Red List  

Notes: Why is a red list for fungi necessary? 

https://www.britannica.com/event/Convention-on-Biological-Diversity
https://www.iucn.org/commissions/species-survival-commission/about/ssc-committees/fungal-conservation-committee
https://www.iucn.org
http://www.fungal-conservation.org/micheli.htm
http://iucn.ekoo.se/en/iucn/welcome
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Resources C: Spotlight Fungi Protection and Legislation in Chile 

Read: Chilean Legislations Summary 

 

Notes:  

Why is the Chilean legislation so important? What precedent does it set?

Guiliana Furci also shares that in Chile “policies for fungal conservation create jobs, engage people, 

are a driver for taxonomical needs, and establish educational needs.”

Is this a new angle or idea?46

Resource D: Reading
• Conservation Chapter 10: Kew State of the World’s Fungi Report, 2018 (Download Conservation 

of Fungi Chapter) 

Notes:  

What is the relationship between conservation and policy? 

How does policy and conservation and protection achieve justice for the fungi?

https://stateoftheworldsfungi.org
https://stateoftheworldsfungi.org
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STATION 2: EDUCATION 
Flora, Fauna, Funga

“We don’t safeguard mushrooms in an herbarium but in a fungarium. Fungi don’t have fruit 

bodies like a plant, or stalks or roots. We create reality through language.” 

—Giuliana Furci 

More advanced students may be interested in “Delimitation of Funga as a valid term for the diversity of 
fungal communities: the Fauna, Flora & Funga proposal”: IMA Fungus

Resource 1: Several Pages of from a Field Guide 
• MacroFungi Field Guide: United States Department of Agriculture

• Fungi Families Field Guide: First Nature 

Notes: What do you learn about fungi from a field guide? 

Resource 2: Review Curriculum
• “The Fungus Files”: Publication of the North American Mycological Society  

Notes:  

Why is it as important to learn as much about fungi as about plants and animals?

When you get to college what do you think should you know?

 

https://imafungus.biomedcentral.com/articles/10.1007/BF03449441
https://imafungus.biomedcentral.com/articles/10.1007/BF03449441
https://www.fs.fed.us/nrs/pubs/gtr/gtr_nrs79.pdf
https://www.first-nature.com/fungi/~id-guide.php
https://namyco.org/fungus_files.php
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STATION 3: INNOVATIONS, CLIMATE & THE ECONOMY 

“My team and I have discovered, over decades of study, that mushroom mycelium is a 

rich resource of new antimicrobial compounds which work in concert, helping protect the 

mushrooms—and us—from microbial pathogens.” 

—Paul Stamets

Set up several laptop computers with earphones for students to watch the following two segments on 

innovations from Fantastic Fungi.

*Resource 1 and 2 can be adapted for a K-5 classroom.

Resource 1: Film Clips
• Film Clips from Fantastic Fungi (educational version):

• 26:40 - 29:10 (termites)

• 35:10 - 38:17 (bees and virus) 

Notes: What is so cool about these discoveries? 

Resource 2: Reading
• “A Bee’s Best Friend” Steve Sheppard, Fantastic Fungi, p. 49-52. 

Notes:  How did the researchers use mycelia to address the global die-off of bees?
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Resource 3: Environmental Justice
• Explore Case Study: CoRenewal Project: Go to Our Work - Explore Current Projects

Notes: What is interesting about the work of CoRenewal? 

Resource 4: Myco-remediation
• Read “Spotlight On: The Amazon Mycorenewal Project,” Fantastic Fungi, p. 59.

• Watch film clip Fantastic Fungi (educational version): 8:23 - 10:40  

Notes: What can fungi build and create that is an alternative to current materials?

Resource 5: Fungi and New Discoveries
• Download Chapter 4: “Useful fungi” in New Discoveries Chapter: Kew State of the World’s Fungi 

Report, 2018  

*For educators: If student internet access is limited, print out each short summary of the innovation. 

If internet access is available, have students explore these innovations online.

General notes on innovations: 

Biofuel

Vitamins

Research

http://CoRenewal Project
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Agriculture

Detergent 

Paper Manufacturing

Beverages

Leather Processing

Cotton Processing

Cultural Uses

Resource 6
Read: “Student Makes Chess Pieces Out of Fungi as a Plastic Supplement.”

Notes: What do you think about the application of technology and mycology? 

Resource 7  
Read: “Reishi Mushroom Protects Against Air Pollution.”

Notes: What will be important to keep in mind for using fungi and to address environmental and 

climate related problems?

 

https://theithacan.org/news/student-makes-chess-pieces-out-of-fungi-as-plastic-supplement/
https://learnyourland.com/reishi-mushroom-protects-against-damage-caused-by-air-pollution/
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LESSON 2:
Sharing The Future of Fantastic Fungi

Overview:

Given the awe and glory of the different types of fungi, mycelium, the web of mycorrhizal 
networks, nature’s intelligence, and the myriad of connections that students will have made over 
the course of this study, the Future of Fantastic Fungi Project is an opportunity to have students 
share their learning, express their appreciation, and demonstrate their understanding of the 
innovative applications of everything fungi. 

The sky’s the limit for this project. Students can focus on a new use of fungi that could 
potentially address an environmental issue or medical ailment, a new international policy for the 
protection of fungi, or an innovative way to teach young children about mycelia, and more.

Student Directions

• After listening and learning about fungi, you will now have the opportunity to celebrate 
your learning and access your imagination.

• Choose one area of fungi innovation that was interesting and/or inspiring. Over the next 
two days you will be given time and support to create and/or propose your own fantastic 
fungi innovation. 

• Think about a new use of fungi that could potentially address an environmental issue or 
medical ailment, a new international policy to protect something, or a piece of art that 
could teach young children about mycelium, etc... 

• The project can be shared in a variety of forms — 2D or 3D visual art, poetry, film, 
photography, digital media, or other formats. 

• Each project needs to include: 
• A title.  
• A written and printed artist’s statement explaining your intent, rationale for your choice, 

choice of media, and other details your peers need you want to share about your piece.  

Consider displaying and/or having students present their learning to their community, and invite 
parents, local artists and mycologists for a “Mushroom Mad” Night at your school.

Length
At least two 55-minute class periods (plus time at home to complete the project). 
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SAMPLE GLOSSARY

Endophytic fungi live inside and throughout the host plant and inhabit plant tissues without 
destroying or producing substances that cause an infection for the host cell. 
See Endophytic Fungi: The Biology Dictionary for images and more details.

Mycelium/Mycelia (pl.) Mycelium produces small molecules of food—typically sugar and often 
from sources such as wood or plant waste—by excreting enzymes that break these materials down 
into digestible morsels. As mycelia grow they assemble a dense network of interconnecting long, 
microscopic filaments that spread through the substrate like a superhighway system or the internet. 

Mycorrhizal fungi in the soil form beneficial connections with plant roots. These partnerships 
occur mostly with trees, and they significantly increase the roots’ effectiveness. Fungi send their 
tiny cobweb-like threads of organic life (hyphae) in and about the little rootlets of the tree until it’s 
difficult to tell them apart. The tree supplies the mycelia with moisture and carbohydrates, and the 
mycelia return the favor with minerals and other nutrients from the surrounding soil. Mycorrhizal 
fungi are beneficial both in nature and agriculture; plants with them tend to grow better than those 
without.

Parasitic fungi are the second largest group of fungi. Some can do a lot of serious damage. Rather 
than obtaining their food from dead animals or plants, they prefer a living host, often attacking and 
killing it, then living on as a saprobic fungi. 

Saprobic fungi are the largest group of fungi, growing on dead organic matter such as fallen trees, 
cow patties, dead leaves, and even dead insects and animals. These fungi have enzymes that work 
to rot or break down materials found in organic matter. Without the digestive activities of saprobic 
fungi, organic material would accumulate until the forest became a huge rubbish dump of dead 
leaves and trees.

https://biologydictionary.net/endophytic-fungi/
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STANDARDS

K-2 NGSS Alignment
Earth’s Systemss 

K-LS1-1: Use observations to describe patterns of what plants and animals (including humans) need to 

survive.

Earth and Human Activity 

K-ESS3-1” Use a model to represent the relationship between the needs of different plants and animals 

(including humans) and the places they live.

K-ESS3-3: Communicate solutions that will reduce the impact of humans on the land, water, air, and/or 

other living things in the local environment.*

Engineering Design 

K-2-ETS1-1: Ask questions, make observations, and gather information about a situation people want to 

change to define a simple problem that can be solved through the development of a new or improved 

object or tool.

3-5 NGSS Alignment
Biological Evolution: Unity and Diversity 

3-LS4-4: Make a claim about the merit of a solution to a problem caused when the environment changes 

and the types of plants and animals that live there may change.*

Earth and Human Activity 

4-ESS3-2: Generate and compare multiple solutions to reduce the impacts of natural Earth processes on 

humans.*

5-ESS3-1: Obtain and combine information about ways individual communities use science ideas to protect 

the Earth’s resources and environment.

Ecosystems: Interactions, Energy, and Dynamics 

5-LS2-1: Develop a model to describe the movement of matter among plants, animals, decomposers, and 

the environment.

Earth’s Systems 

5-ESS2-1: Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, and/

or atmosphere interact.

Engineering Design 

3-5: Generate and compare multiple possible solutions to a problem based on how well each is likely to 

meet the criteria and constraints of the problem.

6-8 NGSS Alignment
Earth and Human Activity 

MS-ESS3-3: Apply scientific principles to design a method for monitoring and minimizing a human impact 

on the environment.*
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Engineering Design 

MS-ETS1-1: 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.

MS-ETS1-3: 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.

Ecosystems: Interactions, Energy, and Dynamics 

MS-LS2-4: Construct an argument supported by empirical evidence that changes to physical or biological 

components of an ecosystem affect populations.

MS-LS2-5: Evaluate competing design solutions for maintaining biodiversity and ecosystem services.*

9-12 NGSS Alignment
Ecosystems: Interactions, Energy, and Dynamics 

HS-LS2-7: Design, evaluate, and refine a solution for reducing the impacts of human activities on the 

environment and biodiversity.*

Engineering Design 

HS-ETS1-2: Design a solution to a complex real-world problem by breaking it down into smaller, more 

manageable problems that can be solved through engineering.

HS-ETS1-3: Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs 

that account for a range of constraints, including cost, safety, reliability, and aesthetics as well as possible 

social, cultural, and environmental impacts.
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