Explore: Germ Gladiators: The Battle of
Cleaners vs. Bacteria!

INSTRUCTOR:
no_reply@example.com

Germ Gladiators: The Battle of
Cleaners vs. Bacteria!

(Because nothing screams "exciting" like watching
bacteria grow.. and hopefully die.)

Objective:

In this experiment, you will test different household
cleaners to see if they actually do what they claim—kill
bacteria. You'll predict which cleaner will reign
supreme, conduct an experiment using filter paper
discs on agar plates, record data, and analyze the
results. Basically, we're turning you into germ-fighting
detectives. You're welcome.

Background:

Bacteria are literally everywhere. Right now, they’re chilling on your hands, your desk, and—brace
yourself—your phone. (Yes, that thing you press against your face daily.) Some bacteria are harmless,
even helpful, but others? Not so much.

That's why we clean. Or at least, that’s why responsible people clean. Household cleaners claim to
wipe out bacteria and make your surfaces “99.9% germ-free” (because apparently, there’s always
that one stubborn germ who refuses to leave). But are these claims legit, or are we just scrubbing and
spraying for no reason?

It's time to put them to the test.

Pre-Experiment Reflection: Raising Questions and Posing Problems
Before we start, let’s get those brains warmed up.
1. What do you think makes a cleaner actually kill bacteria? (Besides wishful thinking.)
o Sentence Stem: | think a cleaner is effective at stopping bacteria because _ _ _

2. What would happen if people just... stopped cleaning? (Besides the horror of public
restrooms getting even worse.)
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o Sentence Stem: If people didn’t use cleaners, | think _

Experiment: Testing Household Cleaners

Materials:

e Petri dishes with agar or gelatin (a.k.a. bacteria’s favorite snack)
e Bacteria sample (don’t worry, it's the safe kind... probably)
e Hole-punched filter paper discs

e Household cleaners (bleach, vinegar, dish soap, all-purpose cleaner—basically, the stuff lurking
under your kitchen sink)

e Sterile cotton swabs
e Tweezers (because nobody wants to touch the bacteria directly)
e Gloves and safety goggles (because lab safety is a thing)

e Marker for labeling dishes (so we don’t mix up the science with the chaos)
Procedure:

1. Label each petri dish with the name of the cleaner you're testing. “Mystery Liquid #1” is not an
acceptable label.

2. Use a sterile swab to spread bacteria across the
agar plate. You are now the proud creator of a
bacterial colony. Congrats?

3. Soak a filter paper disc in each household cleaner
and place it on the surface of the agar plate.

4. Use tweezers—again, for safety, and also because
touching bacteria is gross.

5. Store the dishes in a warm location (bacteria love
warmth, just like your socks fresh out of the dryer).

6. Observe what happens over the next few days. The
bigger the zone of inhibition (fancy science term
for “the area where bacteria refuse to grow”), the
stronger the cleaner.

7. Record your data. No, "Stuff happened” is not a valid data entry.
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Data Collection: Observing Results

3. What differences do you notice between the petri dishes after one day? After three days?

o Sentence Stem: After one day, | noticed _ _ _. After three days, | observed _ _ _

4. Which cleaner obliterated bacteria the best? Which one was basically useless?

o Sentence Stem: The cleaner that created the largest zone of inhibition was ___. The
cleaner that did absolutely nothing was _

Analysis: Understanding the Results

5. Why do you think some cleaners were better at stopping bacterial growth than others?
(spoiler: Water isn't magic.

o Sentence Stem: | think some cleaners were better at stopping bacteria because _

6. How do these results compare to the way disinfectants work in hospitals, restaurants, or
your own home (assuming anyone actually cleans there)?

o Sentence Stem: My results compare to real-world disinfectants because __ _
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Conclusion: Applying What You Learned

7. Based on your experiment, which cleaner would you trust in a zombie apocalypse where
bacteria are the enemy?

o Sentence Stem: Based on my experiment, | would recommend using _ __ because

8. If scientists wanted to improve household cleaners, what could they add? Laser beams? A
cool neon color? Actual bacteria-destroying science?

o Sentence Stem: Scientists could improve household cleaners by __ _.

Extension: Raising New Questions

9. What other substances should we test? Do essential oils actually kill bacteria, or are they
just expensive air fresheners?

o Sentence Stem: | would like to test ___ because _ _ _

10. If you could redo this experiment, what would you change to make it even better?

o Sentence Stem:/ would change ___ because _
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Lesson Plan: Germ Gladiators — The Battle of Cleaners vs. Bacteria!

“Putting household cleaners to the test—because science is better when things get gross.”

Lesson Duration:

60 minutes

Lesson Objectives:

Students will investigate how different household cleaners affect bacterial growth.
Students will formulate hypotheses, conduct an experiment, and analyze results.
Students will practice scientific observation, data recording, and reflection.

Teacher Preparation (Before Class)

=

Prepare agar or gelatin plates in advance (pour into petri dishes the night before and store in a
cool place).

Gather safe classroom bacterial samples (e.g., swab from a doorknob, phone, sink).

Prepare household cleaners in small labeled cups (e.g., bleach, vinegar, dish soap, all-purpose
cleaner).

Cut hole-punched filter paper discs for students to use.

Set up safety equipment (gloves, goggles, and disinfectant for cleanup).

Lesson Structure (60 Minutes)

1. Hook/Opener (10 Minutes) - "How Dirty Are You?"

Ask students: “Be honest—who here washed their hands after touching their phone today?”
(Cue awkward silence.)

Quick class poll: “Where do you think the most bacteria are in this classroom?” (e.g., desk,
phone, door handle, bathroom faucet, their friend’s hoodie.)

Mind-blowing fact: “Your phone has more bacteria than a public toilet seat. Still gonna text
during class?”

Challenge students: “Do cleaners actually work, or are they just fancy water with marketing
hype?”

Introduce today’s experiment: Testing different household cleaners to find out which ones truly
stop bacterial growth.

2. Exploration: Conducting the Experiment (25 Minutes)

Guiding Questions to Engage Student Thinking:
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What do you think makes a cleaner effective at stopping bacteria?
o (Encourage students to think about disinfectants, chemicals, and natural vs.
synthetic solutions.)
Which cleaner do you think will work the best? The worst? Why?
o (Students hypothesize based on experience—some may argue for bleach, others for
soap.)
How do you think bacteria might survive certain cleaners?
o (Introduce the idea of bacterial resistance.)
Why do hospitals use stronger cleaners than what we use at home?
o (Connect to real-world health and safety.)
If this experiment were done with stronger bacteriq, like hospital superbugs, what could
happen?
o (Students should consider the importance of effective disinfectants.)

Experiment Procedure:

Swab the agar plates — Students use cotton swabs to spread bacteria onto their labeled petri
dish.

Soak filter paper discs in each household cleaner and place on the agar.

Let science do its thing — Store plates in a warm place for observation over the next few days.
Record immediate observations in their notebooks.

3. Inspection and Engagement Strategies (15 Minutes)

"Fastest Destroyer” Competition: Have students predict which cleaner will show results fastest.
Pair & Share: Students discuss their initial observations with a partner before sharing with the
class.

Compare to Labels: Look at the cleaner’s marketing. Do the claims on the bottles match the
experiment results?

Quick Write: “If you had to choose only ONE cleaner to survive a bacterial outbreak, which
would it be and why?” (Students write 3-5 sentences using sentence stems.)

Discussion: Lead a short debrief. Ask students, “What surprised you the most?”

4. Closing & Reflection (10 Minutes) - Making It Real

Quick Class Debate: “Should schools require certain cleaners for classrooms? Why or why
not?”
Final Student Reflection (Exit Ticket):

o “The best cleaner in our experiment was __ because __."

o “lwas surprised that __ because __."

o “lwonder if __ would work better because __."”

© Mammoth Science



Name: Date:

Differentiation Strategies
For Students with Learning Gaps:

e Provide a step-by-step visual guide with labeled images of the process.
e Assign peer partners to help break down directions.
e Give sentence stems for predictions, observations, and conclusions.

For Special Education Students:

e Use color-coded labels for different cleaners to make comparisons easier.
e Provide afill-in-the-blank data sheet to scaffold observations.
e Offer verbal processing time before writing conclusions.

For Non-English Speakers (ELLs):

e Use bilingual word banks for key terms: "bacteria,” “cleaner,” "experiment,” “results.’
e Encourage students to draw their observations before describing them in words.
e Use simplified sentence frames:

o “Ithink (cleaner) will work best because _ _."

o “My observationwas __."”

Assessment & Success Criteria

Student Predictions: Were students able to form logical hypotheses?

Data Collection: Did students accurately record observations?

Participation: Were students engaged in discussion and reflection?

Exit Ticket Reflection: Did students connect experiment results to real-world applications?

Teacher Wrap-Up (Optional Extension for Next Class)

e Check results in 24-48 hours — Measure zones of inhibition (the bacteria-free area around
cleaner discs).

e Graph class data — Compare which cleaners were most effective.
e Design a follow-up experiment — What if we diluted the cleaners? Would they still work?
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