
Bioremediation: How Microorganisms Are Used to Clean Up Our Mess

Overview
This lesson serves as an introduction to the topic of bioremediation. Bioremediation is the use of living things, specifically
microorganisms like bacteria and fungi, to break down toxic substances (Aliotta & Colley, 2013).  Students will view and
summarize various resources related to bioremediation, its applications, and its limitations, then construct an answer to an
overarching question: How might we use bioremediation to help fix environmental problems caused by humans?
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Learning Objectives
After completing this lesson, students will be able to

● Define bioremediation
● Describe current and future bioremediation methods to address human impacts on the environment

Curriculum Alignment
NGSS

● HS-LS2-7 - Design, evaluate, and refine a solution for reducing the impacts of human activities on the
environment and biodiversity.

● Science and Engineering Practices: Constructing Explanations and Designing Solutions

Classroom time required
50 minutes

Materials & Technology
● computers for student research
● chart paper/poster board
● markers
● Graffiti Board Teacher Guide
● Student Resource List

Safety
This activity uses common, everyday materials typically found in a classroom. Students should take all typical safety
precautions, such as moving carefully around the room.

Teacher Preparation for Activity
To learn more about bioremediation, including the disadvantages and limitations of bioremediation, visit the International
Information Center for Geotechnical Engineers.

Student Preparation for Activity
Before completing this lesson, students should have a basic understanding of how human activity impacts the
environment. If the teacher chooses to use scientific journal articles as student resources, it would be helpful for students
to have some experience reading and interpreting these types of articles.

https://docs.google.com/document/d/1kqVlOXNes0Tt9EY41zsPrbqB1nKVQwVuqZ0kzTG7T3I/edit?usp=sharing
https://docs.google.com/document/d/1_K3kUB25Ai-0zcoWZMg54iRVVpo86f2XiuXL9QaDmCU/edit?usp=sharing
https://www.geoengineer.org/education/web-class-projects/cee-549-geoenvironmental-engineering-winter-2013/assignments/bioremediation
https://www.geoengineer.org/education/web-class-projects/cee-549-geoenvironmental-engineering-winter-2013/assignments/bioremediation


Procedure
Lesson Activities Approximate

Time
Required

Activating Strategy

The teacher will…
1. Divide students into small groups (3-4 students per group).
2. Read the following Background Information aloud to students. (Note: this is a fictional story,

but may be a good time to discuss large oil spills that actually happened, like the Exxon
Valdez or Deepwater Horizon spills.)

“First, I noticed that we kept pulling up dead or almost dead fish. Our nets were full of them. I
knew something was seriously wrong. But soon I noticed the shine - the surface of the water
had a pretty iridescent sheen to it. That’s when I knew. It was oil.” This quote is from a
deep-sea fisherman who fishes in the Gulf of Mexico near New Orleans, LA. He noticed the
oil on the water recently and made a call to the Louisiana Department of Environmental
Quality, which in turn contacted the US Environmental Protection Agency (EPA). State and
federal authorities investigated the source of the oil, and it has been determined that a small
explosion on an off-shore oil drilling rig has caused a massive oil leak into the gulf. How will
the spill be contained? How will the oil be cleaned up?

3. Ask students to brainstorm the following question with their group: Imagine you are a
scientist working for the US Environmental Protection Agency (EPA). What are some
ways you might attempt to remove the oil from the ocean water?

4. Ask students to share their ideas with their group.
5. Instruct students to research “bioremediation” and jot down a definition in their own words.

Ask students to share their definitions with their group.
6. Explain to students that one possibility for cleaning up the oil is through bioremediation -

specifically, the use of bacteria that produce enzymes that can break down oil into nontoxic
products.

15 minutes

Lesson Activity

The teacher will…
1. Distribute chart paper and markers to each group.
2. Explain to students that they will be conducting research to answer the following Big

Question, which they should write at the center of their chart paper: How might we use
bioremediation to help fix environmental problems caused by humans?

3. Guide students through the Bioremediation Graffiti Board activity.
4. Ask students to share their final answer to the Big Question.

25 minutes

Conclusion

The teacher will…
1. Lead a discussion of answers that student groups developed. Possible discussion and

extension questions include:
a. As an EPA scientist, how would you explain to your boss what bioremediation is and

why it would be a good idea to use it to clean up the Gulf of Mexico oil spill?
b. What are some other environmental issues that we might use bioremediation

techniques to combat?
c. What are some of the disadvantages of bioremediation techniques? How do you

think we could deal with these?
d. Do you think bioremediation techniques will become more common in the coming

years? Why or why not?
e. Researchers at North Carolina State University have been working on using fungi

attached to nanofibers to remove heavy metals from water (Park et al., 2020). What
are some sources of heavy metal contamination in drinking water? Why is it a
concern? What are the current techniques used to remove heavy metal contaminants
from water? Why do you think these researchers are interested in using fungi?

10 minutes

https://docs.google.com/document/d/1kqVlOXNes0Tt9EY41zsPrbqB1nKVQwVuqZ0kzTG7T3I/edit


Differentiation
Due to the varying difficulty levels of the resources, the teacher may choose to assign resources to students or edit the
provided resource list.

Assessment/Check for Understanding
After completing the Graffiti Board activity, students will work in groups to develop and present a novel bioremediation
approach to solve an environmental problem. The teacher may choose to assign specific problems (such as greenhouse
gas emissions, lead in water, etc.) or allow students to choose a problem.

Required resources
● computers for student research
● chart paper/poster board
● markers
● Graffiti Board Teacher Guide
● Student Resource List

Sources
This lesson was adapted from this Graffiti Gist activity, originally by Abbey Futrell.

Rowell, L. (n.d.). Graffiti Gist Activity. Online and Blended Learning.
https://sites.google.com/view/blendlearn/graffiti-gist-activity

Teacher Information:

Aliotta, S., & Colley, J. (2013, January 8). Bioremediation. The International Information Center for Geotechnical
Engineers.
https://www.geoengineer.org/education/web-class-projects/cee-549-geoenvironmental-engineering-winter-2013/as
signments/bioremediation
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Bose, P. (2021, June 15). Bioremediation: An Overview. AZO Life Sciences.
https://www.azolifesciences.com/article/Bioremediation-An-Overview.aspx

Chiu, S.-Y., Kao, C.-Y., Huang, T.-T., Lin, C.-J., Ong, S.-C., Chen, C.-D., Chang, J.-S., & Lin, C.-S. (2011).
Microalgal biomass production and on-site bioremediation of carbon dioxide, nitrogen oxide and sulfur dioxide
from flue gas using Chlorella sp. cultures. Bioresource Technology, 102(19), 9135–9142.
https://doi.org/10.1016/j.biortech.2011.06.091

DW Planet A. (2020, October 23). How worms could help solve plastic pollution [Video]. YouTube.
https://www.youtube.com/watch?v=q-X2KkKfW2U

EPA Office of Land and Emergency Management. (2021). Community Guide to Bioremediation.
https://semspub.epa.gov/work/HQ/401583.pdf

Lovett, B. (2020, April 9). How Microbes Help Us Reclaim Our Wastewater. American Society for Microbiology.
https://asm.org/Articles/2020/April/How-Microbes-Help-Us-Reclaim-Our-Wastewater

National Geographic. (2015, May 7). Oil-Eating Bacteria Could Be a Solution to Spill Cleanups [Video]. YouTube.
https://www.youtube.com/watch?v=sPgLJrk0sGQ

Park, Y., Liu, S., Gardner, T., Johnson, D., Keeler, A., Ortiz, N., Rabah, G., & Ford, E. (2020). Biohybrid nanofibers
containing manganese oxide–forming fungi for heavy metal removal from water. Journal of Engineered Fibers and
Fabrics. https://doi.org/10.1177/1558925019898954

Philp, R. (2015, December 8). Bioremediation: The Pollution Sollution?. Microbiology Society.
https://microbiologysociety.org/blog/bioremediation-the-pollution-solution.html

https://docs.google.com/document/d/1kqVlOXNes0Tt9EY41zsPrbqB1nKVQwVuqZ0kzTG7T3I/edit?usp=sharing
https://docs.google.com/document/d/1_K3kUB25Ai-0zcoWZMg54iRVVpo86f2XiuXL9QaDmCU/edit?usp=sharing
https://sites.google.com/view/blendlearn/graffiti-gist-activity
https://sites.google.com/view/blendlearn/graffiti-gist-activity
https://www.geoengineer.org/education/web-class-projects/cee-549-geoenvironmental-engineering-winter-2013/assignments/bioremediation
https://www.geoengineer.org/education/web-class-projects/cee-549-geoenvironmental-engineering-winter-2013/assignments/bioremediation
https://www.azolifesciences.com/article/Bioremediation-An-Overview.aspx
https://doi.org/10.1016/j.biortech.2011.06.091
https://www.youtube.com/watch?v=q-X2KkKfW2U
https://semspub.epa.gov/work/HQ/401583.pdf
https://asm.org/Articles/2020/April/How-Microbes-Help-Us-Reclaim-Our-Wastewater
https://www.youtube.com/watch?v=sPgLJrk0sGQ
https://doi.org/10.1177/1558925019898954
https://microbiologysociety.org/blog/bioremediation-the-pollution-solution.html


Appendices

In addition to the Graffiti Board Teacher Guide, the text-based student resources can be found here.



Bioremediation Graffiti Board Teacher Guide

This activity is designed to be completed in steps as a whole group. The teacher will read or project the
instructions for a step with all groups, allow each group to complete that step, then move on to the next step.

Students should be provided with a list of resources to choose from. A list of suggested resources is included
here, but the teacher may choose to find additional resources to add to the list, replace any that may no longer
be available, or choose resources that are more appropriate for their students.  An electronic version of the list
may be shared, or print copies of each resource can be provided (this will limit the provided list to text-only
resources). Students do not necessarily need to read or watch the entire resource.

The teacher may choose to allot a specific amount of time for each step, or wait until all students have
completed the step before moving on. Before beginning the activity, each student should choose ONE resource
from the provided list. They should also identify a section or corner of their group’s poster that will “belong” to
them for this activity.

Students instructions:

Step 1: Write the Big Question at the center of your poster.

Step 2: Read or watch your chosen resource. As you read or watch, jot down notes in your corner of
the poster.

Step 3: Summarize the overall message or importance of your chosen resource in one statement.
Write and underline your statement in your corner of the poster.

Step 4: Share your resource with your group. In 60 seconds or less, each group member should
summarize their resource and explain why they chose their underlined statement. As each group
member shares, the other members will listen and take notes in their own corner of the poster.

Step 5: As a group, choose and circle the seven or eight most important words on the poster. These
words may come from your statements or your notes.

Step 6: Combine the words you circled to compose an answer to the Big Question:

How might we use bioremediation to help fix environmental problems caused by humans?

This activity was adapted from this Graffiti Gist activity, originally by Abbey Futrell.

https://sites.google.com/view/blendlearn/graffiti-gist-activity


Bioremediation Graffiti Board Suggested Resource List

Name of Resource Format

1. Bioremediation: The Pollution Solution? Blog Post

2. Bioremediation: An Overview
includes disadvantages of bioremediation

Web Article

3. Bioremediation of steel plant emissions
using algae

Scientific Journal Article

4. Oil-Eating Bacteria Could Be a Solution to
Spill Cleanups

Video

5. Using fungi and nanofibers to remove
heavy metals from water

Scientific Journal Article

6. Community Guide to Bioremediation Informational Poster

7. How Microbes Help Us Reclaim Our
Wastewater

Web Article

8. How worms could help solve plastic
pollution

Video

https://microbiologysociety.org/blog/bioremediation-the-pollution-solution.html
https://www.azolifesciences.com/article/Bioremediation-An-Overview.aspx
https://www.sciencedirect.com/science/article/pii/S0960852411009187?via%3Dihub#section-cited-by
https://www.sciencedirect.com/science/article/pii/S0960852411009187?via%3Dihub#section-cited-by
https://www.youtube.com/watch?v=sPgLJrk0sGQ
https://www.youtube.com/watch?v=sPgLJrk0sGQ
https://drive.google.com/file/d/1Blc8EtF7bqCUUKPbOggOiB18uxEU5o2z/view?usp=sharing
https://drive.google.com/file/d/1Blc8EtF7bqCUUKPbOggOiB18uxEU5o2z/view?usp=sharing
https://semspub.epa.gov/work/HQ/401583.pdf
https://asm.org/Articles/2020/April/How-Microbes-Help-Us-Reclaim-Our-Wastewater
https://asm.org/Articles/2020/April/How-Microbes-Help-Us-Reclaim-Our-Wastewater
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