TEACHER PAGES
Brackenfield's Activated Sludge: A Wastewater Microbe Role-Play
Classroom activity · Grade 8 · Science
A grade 8 science role-play where students act as microbes, oxygen, and organic matter to model how activated sludge cleans wastewater and why aeration matters.
	Time
	40 minutes

	Prep
	Low prep

	Materials
	• Index cards labeled Microbe, Oxygen, and Organic Matter (about one per student)
• Two bins or baskets
• Floor or wall labels for four zones
• Timer

	Answer key
	At the end of this document

	License
	Public domain (CC0). Copy, edit, and share freely, without attribution.



Objectives
1. Students will model how microbes use oxygen to break down organic matter in wastewater treatment.
1. Students will explain why aeration is necessary for activated sludge to clean the water.

Standards
MS-ESS3-3 (NGSS): Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment.
How this material addresses it: The role-play models a designed method, activated sludge with aeration, that monitors and minimizes the human impact of releasing untreated organic waste into a river.
MS-LS2-1 (NGSS): Analyze and interpret data to provide evidence for the effects of resource availability on organisms and populations of organisms in an ecosystem.
How this material addresses it: The reproduction mechanic in steps 4 and 5 shows how the availability of a resource, organic matter as food, drives the growth of the microbe population.
Vocabulary
Activated sludge: Activated sludge is a living brown mixture of helpful bacteria and other microbes that wastewater plants grow on purpose. The microbes clean the water by eating the waste in it.
Aeration: Aeration means mixing air into water. At a wastewater plant, blowers bubble huge amounts of air through tanks so the helpful microbes have the oxygen they need to eat the waste.
Clarifier: A clarifier is a big round or rectangular tank where water sits calmly so solids can sink to the bottom and be scraped away. Treatment plants use clarifiers at more than one stage of cleaning.
Also: organic matter
Teacher overview
This is a whole-class role-play for about 20 to 30 students that models the activated-sludge step at the fictional Brackenfield Water Reclamation Facility. Students take the roles of microbes, oxygen, and organic matter, and the rules mirror the real process: microbes pair with oxygen to consume the organic matter that arrives in sewage, they multiply when food is plentiful, and they settle out at the end so clean water can leave. Running a round with too little oxygen shows the class directly why treatment plants spend so much energy pumping air into the tank.
Activity Directions
1. Before class, mark four zones in a loop: Incoming Sewage, Aeration Tank, Clarifier, and Clean Water Out. Deal the cards so that roughly one third of students are Microbes, one quarter are Oxygen, and the rest are Organic Matter.
1. Explain the mapping before starting: Organic Matter is the waste that must be removed, Microbes are the bacteria that eat it, Oxygen is the air the plant pumps in, and the Clarifier is where microbes settle out. Emphasize that the goal is to send no Organic Matter to Clean Water Out.
1. Send all Organic Matter students to the Incoming Sewage zone, all Microbes and Oxygen to the Aeration Tank, and start the timer.
1. Round of eating (about 3 minutes): each Microbe must link arms with one Oxygen student, then walk together to "eat" one Organic Matter student by escorting them to a bin as removed waste. A Microbe that eats recruits the eaten Organic Matter student from the bin to become a new Microbe, showing the population growing while food is plentiful.
1. Repeat the eating round until most Organic Matter has been eaten, so students see the water getting cleaner as microbes multiply.
1. Low-oxygen round (about 4 minutes): send every student who started as Organic Matter back to Incoming Sewage as Organic Matter, which resets the Microbes to the starting number, then collect half of the Oxygen cards and run the eating round again. Microbes without an Oxygen partner cannot eat, so some Organic Matter reaches Clean Water Out untreated. Pause and have students name what went wrong.
1. Clarifier step: Microbes move to the Clarifier zone and crouch to "settle," while the Oxygen students, standing in for the treated water, pass to Clean Water Out. Point out that settled microbes are returned to the tank in a real plant to keep the population ready.
1. End the activity after the low-oxygen round and the clarifier step, then gather the class for the debrief.
1. Debrief with the questions in the Answer Key, focusing on why the low-oxygen round failed and how the activity matches the real treatment step.

Differentiation
Support
Give students a printed role card that states, in one line, what their role does and where they move each round. Walk the first eating round in slow motion, narrating each pairing so the sequence is clear before the timed rounds begin.
Extension
Ask a few students to act as plant operators who must decide, before each round, how many oxygen cards to add, then record how the treatment result changes with more or less oxygen and report the pattern to the class.
ELL supports
Use picture labels at each zone (a factory for incoming sewage, bubbles for the aeration tank, settling dots for the clarifier) alongside the words. Pair newcomers with a partner who shares their home language for the movement rounds, and allow one-word or gesture answers during the debrief.
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ANSWER KEY · FOR TEACHERS
Brackenfield's Activated Sludge: A Wastewater Microbe Role-Play
Classroom activity · Grade 8 · Science
1. Debrief question: Why could the microbes not clean the water during the low-oxygen round? Answer: Each microbe needed to pair with oxygen to eat organic matter, so when half the oxygen was removed, many microbes could not feed and some organic matter passed through untreated.
1. Debrief question: What does the aeration tank do in a real plant, and which part of the game showed it? Answer: The aeration tank pumps in air so microbes have the oxygen they need to break down waste, which the game showed through the oxygen cards that microbes had to hold before they could eat.
1. Debrief question: Why did the number of microbes grow during the first rounds? Answer: When organic matter was plentiful, the microbes had abundant food, so they reproduced and the population grew, which is how resource availability drives population size in an ecosystem.
1. Debrief question: Why does the clarifier step matter for the water leaving the plant? Answer: The clarifier lets the microbes settle out so they do not flow downstream with the treated water, which keeps the final water clear and returns the microbes to keep treating the next batch.
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