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MODULE 2:
FUNGI FOR FOOD, MEDICINE, AND HEALING

This module links the role of fungi in ecosystems to the many possibilities that fungi offer humans 
with regard to food, health, and healing. The opening lesson situates fungi as the central connectors 
of ecosystems—delivering not only nutrients, but also chemical messages that enable ecosystems of 
all kinds to survive and thrive. From understanding this connectivity, students will comprehend why 
fungi play a role in offering nutrients to human diets and also have profound healing power.

Learning Objectives  
  
Students will: 

• Understand the role of fungi in maintaining 
our ecosystems 

• Explore the global diversity in the 
consumption of mushrooms

• Identify different species of fungi and their 
medical application

Film clip from Fantastic Fungi (educational 
version): 36:50 - 44:10

Lesson Topics  

• Lesson One: Symbiosis and Ecosystems
• Lesson Two: The Medicinal Possibilities of Fungi

https://vimeo.com/537724855
https://vimeo.com/537724855
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LESSON 1:
Nature’s Intelligence:  Symbiosis and Ecosystem

Overview:

In this lesson, students will learn about the role fungi play as the key connectors of ecosystems 
around the world, and about how that role relates to human perceptions and uses of 
mushrooms. 
 

Essential Questions

• What are the relationships between fungi, plants, and animals?
• How have fungi been integrated into human diets around the world? 

 

Materials

1. Paper, colored pens or pencils for drawing
2. Equipment to screen film clip
3. Access to Fantastic Fungi (educational version): 1:46 - 5:04
4. Student access to the internet or international cookbooks for mushroom recipe 

 

Length
One 55-minute class period.

Key Terms15

(Students may add to or pull from the Fungi Glossary they created in Module 1, Lesson Two: The 
Wood Wide Web of Mycelia)

Ecosystem: The relationship between every living and non-living organism within a specific 
environment. 

Symbiosis: An interaction, usually beneficial, between organisms from two different species.

https://vimeo.com/537739742
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ACTIVITY

Step One: Fungi—The Biological Connector

 
Opening 
Explain that fungi are the biological connectors of nature—they enable the exchange of nutrients that 
nourish all plants and animals. They are the basis for the mutually beneficial ecosystems that balance 
life on earth.

Note: For deeper explanations on the biological processes of fungi, see Module 1, Lesson Two: The Wood Wide Web of 

Mycelia 

Defining Fungi Type 

Have students add these definitions of the three main types of fungi to their Working Glossary from 
Module 1, Lesson Two.16

Saprobic fungi: Fungi that decompose, or break down, dead logs, leaves, dung, or other organic 
matter.

Mutualists live symbiotically with all plants. There are two kinds:
• Mycorrhizal fungi hold soil together and act as trade pathways for the exchange of nutrients 

between plants (including trees). The mycorrhizal fungi are the basis for carbon exchange in 
ecosystems.

• Endophytic fungi live inside the cells of all plants. Some endophytes boost immune responses 
to viral or bacterial challenges to plant health, and some secrete chemicals to prevent animals 
from eating them.

Fungal Parasites: Fungi that feed off other organisms, which can cause harm to forests and farms 
alike.

Check for basic understanding of the concepts, especially the saprobic and mutualist fungi groups. 
The rest of this exercise will not focus on parasites.

Small Group Work 
Split students into three groups, each one representing a different fungi group. Groups will 
brainstorm, discuss, and complete one of the following tasks:

• Have the saprobic group draw or describe how a forest would look if there were no fungi there 
to decompose dead plant and animal matter. 

• Have the mycorrhizal group draw or describe a field or meadow where soil was not held 
together by mycelia, or where plants were unable to share nutrients.

• Have the endophytes group draw or describe a field or prairie where plants were not protected 
from disease or predation by endophytic fungi.
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K-5 adaptation: Have students draw a maze where the mycorrhizae connect different aspects of an 
ecosystem of their choice. 

Come back together as a group and pose the question:
• Given the fungi roles we just explored, how would you say fungi are related to our habitat and 

our access to food?
• How do you think fungi’s role as an ecosystemic connector relates to fungi’s possibilities for 

food and medicinal use for people?

Step Two: Fungi for Food
 
Watch the film clip 
Watch the film clip featuring Eugenia Bone and Michael Pollan(educational version): 1:46-5:04, ending 
when she says, “You have to know your mushrooms.” 

Discuss:
• What did you see or hear about how people use mushrooms?
• What did you see or hear about how people feel about mushrooms

Share with student 
As fungi play a central role in ecosystems all around the world, mushrooms and other fungi, like 
yeasts, have been a source of nutrition for people for thousands of years all around the globe. Some 
mushrooms are flavorful, and are high in protein, fiber, and vitamins and minerals.17 Yet, because they 
may also be poisonous, medicinal, or have powerful psychoactive effects, they have also taken on 
different cultural meanings.

Small Group Work 
Split students into small groups and assign each group a mushroom that is commonly used in 
cooking. Challenge the students to find different recipes for cooking with the following mushrooms 
from at least two different countries:

• Enoki
• Maitake (Hen of the Woods)
• Morels
• Porcini
• Portobello
• Shiitake
• White Button 

K-3 adaptation: Use still images from the film, or a Google Image search for mushrooms, and ask 
students to choose one that stands out to them and make up a story that includes the mushroom 
and some key facts about the country or region where it grows.

https://vimeo.com/537739742
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4-5 adaptation: Using a globe, ask students to choose a country (or assign countries to students) 
and ask them to find a recipe using mushrooms from that country. 

Access note: For students who may have access to different kinds of mushrooms, either through foraging or 
through purchase, it may be fun to have a potluck or recipe contest. If your students do not have access to 
mushrooms, see if a local grocery could donate some mushrooms so your students are able to cook, or at least 
taste, them in class. 

Or...check on your own classroom mushrooms and see if they are ready to cook.

Homework
 
Mushroom cooking party. Choose a mushroom from the group you represented in class, and make 
something delicious.

• We eat mostly saprobic fungi (white button, cremini, portobello), which are easy to cultivate
• Mutualists (porcini, chanterelles, truffles) are harder to cultivate and are more expensive 

Discover a new recipe, or try a favorite recipe at home!

Extended Learning Opportunities  
  
Mutualistic Relationships with Fungi and 
Fungivores: High school-level lesson on the 
ecology of fungi, and the processes of mutualism in 
organisms

Additional Reading 

“Fungi as Food and Medicine for Plants (And Us),” 
Eugenia Bone. Mushrooms: Fantastic Fungi, p. 81-
87.

https://courses.lumenlearning.com/boundless-biology/chapter/ecology-of-fungi/#:~:text=Fungi%20play%20a%20crucial%20role%20in%20the%20balance%20of%20ecosystems.&text=In%20these%20environments%2C%20fungi%20play,organisms%20that%20decompose%20organic%20matter.
https://courses.lumenlearning.com/boundless-biology/chapter/ecology-of-fungi/#:~:text=Fungi%20play%20a%20crucial%20role%20in%20the%20balance%20of%20ecosystems.&text=In%20these%20environments%2C%20fungi%20play,organisms%20that%20decompose%20organic%20matter.
https://fantasticfungieducation-wp.s3.amazonaws.com/wp-content/uploads/2021/04/15161540/m2l1fungiasfoodandmedicine.pdf
https://fantasticfungieducation-wp.s3.amazonaws.com/wp-content/uploads/2021/04/15161540/m2l1fungiasfoodandmedicine.pdf
https://fantasticfungieducation-wp.s3.amazonaws.com/wp-content/uploads/2021/04/15161540/m2l1fungiasfoodandmedicine.pdf
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“I’ve sometimes remarked how odd it is that conventional 

scientific and medical communities have ignored mushrooms 

as possible sources of new medicines. Perhaps it’s because 

of their unusual chemistries. They have molecules not found 

elsewhere in nature. Some are filled with toxins. But if you’re 

looking for pharmacologically active agents, you go where 

there are toxins because many of those toxins become useful 

medicines in low doses.”18

— Dr. Andrew Weil, Fantastic Fungi
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LESSON 2:
 The Medicinal Possibilities of Fungi

Film clip from Fantastic Fungi (education version): 28:35 - 34:00

Essential Questions

• What is the history of health benefits and medical uses of mushrooms across cultures and 
geography?

• What are the fundamental differences between the Western approach to medicine, and 
traditional approaches, especially Chinese medicine?

• What are the known and emerging uses of fungi in medicine?

 
Materials

1. Handout One: Note Catcher
2. Equipment to screen the film clip
3. Student access to the internet to enable them to develop their medicine case studies

 
Length
 One or two 55-minute class period

Note: The cultural exploration of mushrooms in Step One is most appropriate for use with K-5 students. 
Steps Two and Three are recommended for middle and high school students. Clarify that students should 
not try any medicinal mushrooms without supervision from an experienced professional.

https://vimeo.com/537747193
https://fantasticfungieducation-wp.s3.amazonaws.com/wp-content/uploads/2021/04/15161544/m2l2filmclipnotecatcher.pdf
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ACTIVITY

Explain to students that the human use of fungi to fight harmful microbes, and to generally increase 
human health, is not new. For thousands of years, indigenous cultures around the world have 
incorporated mushrooms into their pharmacopeia in many ways, as does Chinese medicine, and 
increasingly, Western medicine.

Day One: Introduction to Mushrooms

1. Introduce the lesson by reading aloud the following quote from Paul Stamet: 

“Modern science now recognizes that we are an ecosystem, that we live in an ecosystem, and 
we are born from an ecosystem. Mycelium is a foundation of nature’s land-based food webs. 
Understanding the role of mushrooms and their mycelium in ecosystems empowers their use 
in naturopathic medicine in ways that bolster conventional medical practices. We are now fully 
engaged in a rapidly emerging scientific revolution in medicinal mushrooms. Our ancestors would 
be proud.”19

Discuss:
• What does the quote mean? What questions does it bring up?

2. Distribute Note Catcher Questions. Read over the questions with students before watching the 
clip. Students should take notes for each question. After the clip concludes, students will have a few 
minutes to complete the Note Catcher.

3. Show film clip from Fantastic Fungi (educational version): 28:35 - 34:00

4. Have students complete the Note Catcher and briefly discuss their answers to these questions:
• In your own words, describe how penicillin was discovered.
• Why does it make sense to look to fungi for medicinal purposes?
• What did you learn about the difference between the approach of Western medicine and the 

approach of Chinese medicine?
• What does Paul Stamets say is the difference between how shamans, or traditional healers, and 

Western medical doctors see sickness and disease?

5. After discussing their Note Catcher, ask students: 
• What social and scientific reasons can you imagine that could explain why modern Western 

medicine practitioners have been slow to embrace traditional, folk, and indigenous knowledge 
of natural medicines

https://fantasticfungieducation-wp.s3.amazonaws.com/wp-content/uploads/2021/04/15161544/m2l2filmclipnotecatcher.pdf
https://vimeo.com/537747193
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Step Two: Fungi in Non-Western Medicine

1. Read aloud the following methods, identified by doctors of Chinese medicine, as ways to identify 
herbal and botanical medicines: 

• Traditional herbal medicine systems (practiced by shamans, curanderas, and other indigenous 
healers)

• Folk medicines (general knowledge practiced by the community)
• Practical experience
• Food
• Wild animal eating behavior
• Serendipitous events20

Check for understanding of these different methods.

Discuss: 
• Which methods on this list do you believe most likely drive the development of modern 

pharmaceuticals? Why? 
• From what you learned about the discovery of penicillin in the film clip, how would you describe 

its discovery? Accidental? Planned? 

Step Three: Creating a Case Study
Note: Completion of case studies may be assigned as homework or continue during a second class period. 

1. Explain to students that they will be researching and writing a case study of the medicinal uses of 
mushrooms. This case study will be a concise summary of research, written solely for informational 
purposes. It will pass on new learnings and questions still to be addressed. Their case study will 
include:

• The uses of a particular mushroom across conditions (see suggested ones below), or a 
condition where medicinal mushrooms are currently being used. 

• Credible evidence-based research with citations including where the origin of this knowledge 
came from, the potential benefits, and/or the state of the research.

• Note: Completion of case studies may be assigned as homework or continue during a second 
class period.  

Mushrooms:     
• Lion’s Mane     
• Chaga
• Cordyceps
• Turkey Tail
• Maitake
• Reishi
• Shiitake

Conditions:     
• Alzheimer’s and other causes of dementia
• Cancer (multiple types)
• Chronic pain
• Nerve damage
• Inflammation
• Weakened immune system
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Here are some research resources. Encourage students to find additional credible references to 
learn more.

• Middle School: https://grocycle.com/medicinal-mushrooms-the-complete-guide
• High School: https://namyco.org/scientific_research_and_medici.php
• 

Additional Resources:
•  Reading: “Mushrooms: Pharmacological Wonders,” Andrew Weil, Fantastic Fungi, p. 75

Extended Learning Opportunities  
  
Middle School: Explore the concept of immune health and create a model 
(in words, images, diorama, film, or another creative method) and explain 
how fungi are related to immune health in humans.

High School: 
• Focusing on the medicinal use of mushrooms (or other fungi, like 

lichens or slime mold), write a well-cited scientific paper on how 
Western and Chinese and other traditional approaches to medicine 
differ, and how they may complement one another.

• Research potential treatments and vaccines that are being derived 
from fungi to address the COVID-19 pandemic.

AP Chemistry Extension: Read “New Perspectives on How to Discover 
Drugs from Herbal Medicines: CAM’s Outstanding Contribution to Modern 
Therapeutics”21 to learn more about how fungi and folk and traditional 
medicines can be clinically investigated for their potential as Western-
style pharmaceuticals. 

https://grocycle.com/medicinal-mushrooms-the-complete-guide
https://namyco.org/scientific_research_and_medici.php
https://fantasticfungieducation-wp.s3.amazonaws.com/wp-content/uploads/2021/04/16132625/m2l2pharmacologicalwonders.pdf
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HANDOUT ONE 

 FILM CLIP NOTE CATCHER QUESTIONS

In your own words, describe how penicillin was discovered.

Why does it make sense to look to fungi for medicinal purposes?

What did you learn about the difference between the approach of Western medicine and the approach of 
Chinese medicine?

What does Paul Stamets say is the difference between how shamans, or traditional healers, and Western 
medical doctors see sickness and disease?
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STANDARDS
K-2 NGSS Alignment
From Molecules to Organisms: Structures and Processes 
K-LS1-1: Use observations to describe patterns of what plants and animals (including humans) need to survive.
1-LS1-2: Read texts and use media to determine patterns in behavior of parents and offspring that help offspring 
survive.
Earth’s System 
K-ESS2-2: Construct an argument supported by evidence for how plants and animals (including humans) can change 
the environment to meet their needs.
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.
Biological Evolution, Unity and Diversity 
2-LS4-1: Make observations of plants and animals to compare the diversity of life in different habitats.

3-5 NGSS Alignment
From Molecules to Organisms: Structures and Processes 
4-LS1-1: Construct an argument that plants and animals have internal and external structures that function to support 
survival, growth, behavior, and reproduction.
Ecosystems: Interactions, Energy, and Dynamics 
5-LS2-1: Develop a model to describe the movement of matter among plants, animals, decomposers, and the 
environment.
Biological Evolution: Unity and Diversity 
3-LS4-2: Use evidence to construct an explanation for how the variations in characteristics among individuals of the 
same species may provide advantages in surviving, finding mates, and reproducing.
3-LS4-3: Construct an argument with evidence that in a particular habitat some organisms can survive well, 
some survive less well, and some cannot survive at all.
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.*

6-8 NGSS Alignment
From Molecules to Organisms: Structures and Processes 
MS-LS1-3: Construct a scientific explanation based on evidence for how environmental and genetic factors influence 
the growth of organisms.
MS-LS1-7: Develop a model to describe how food is rearranged through chemical reactions forming new molecules 
that support growth and/or release energy as this matter moves through an organism.
Ecosystems: Interactions, Energy, and Dynamics 
MS-LS2-2: Construct an explanation that predicts patterns of interactions among organisms across multiple 
ecosystems.
MS-LS2-3: Develop a model to describe the cycling of matter and flow of energy among living and nonliving parts of an 
ecosystem.

9-12 NGSS Alignment
Biological Evolution: Unity and Diversity 
HS-LS4-5: Evaluate the evidence supporting claims that changes in environmental conditions may result in (1) 
increases in the number of individuals of some species, (2) the emergence of new species over time, and (3) the 
extinction of other species.
HS-LS2-3: Construct and revise an explanation based on evidence for the cycling of matter and flow of energy in 
aerobic and anaerobic condition.
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“All of you have the potential to  

discover something new.”

— William Padilla-Brown


