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Driving Question 

How do we prevent bacterial growth? 
 
 

Overview  

This lesson allows students to observe visible 
bacteria cultured from their own hands.  It 
reinforces that good hygiene practices can prevent 
disease and introduces antibiotics as a way to 
prevent bacterial growth. 

NGSS Standards 

MS-LS1-5. Construct a scientific explanation 
based on evidence for how environmental and 
genetic factors influence the growth of organisms. 
 
MS-LS2-1. Analyze and interpret data to provide 
evidence for the effects of resource availability on 
organisms and populations of organisms in an 
ecosystem. 
 
MS-LS1-1. Conduct an investigation to provide 
evidence that living things are made of cells; 
either on cell or many different numbers and types 
of cells. 
 

Objectives 

Through this lesson, students will: 
 
Recognize that bacteria are found all over the 
environment - including on hands and surfaces. 
 
List several examples of good hygiene practices 
which prevent bacterial growth (hand washing, 
sanitizer, chemical cleaners). 
 
Recall that antibiotics can be used to prevent 
bacterial growth. 
 
Handle lab chemicals and equipment safely.  

Newscast and/or Illustration 

The mysterious disease in the newscast is 
bacterial.  This lesson in conjunction with Lesson 
#5 will provide information about bacteria and 
how to treat bacterial diseases. 

Previous Lessons 

Students were introduced to the body’s immune 
response to foreign invaders (pathogens) in 
Lesson #1.   Bacteria are a type of pathogen that 
can trigger an immune response.  This lesson 
reinforces the concept that proper hygiene can 
help the immune system prevent disease. 

Misconceptions 

All bacteria are bad and cause disease. (Not true. 
For example, bacteria perform required functions 
in the human digestive tract). 
  
All antibiotics kill all bacteria.  (Not true. There 
are certain classes of antibiotics that kill certain 
classes of bacteria). 
 
Antibiotics can treat the common cold. (Not true. 
Antibiotics do not kill viruses; they are sometimes 

Future Lessons 

The agar plate experiment is continued in Lesson 
#5.  It demonstrates that treatment with antibiotics 
prevents the growth of bacteria.  Antibiotic 
therapy is often used to treat Lyme’s disease, 
which is caused by a bacterial infection.  



 
 
Materials  
2 agar plates per student  
Permanent marker (one per student) 
Incubator or heat lamp  
Hand soap 
Hand sanitizer 
Antibiotic solution: Ampicillin stock (100mg/mL) from Sigma, St. Louis, MO.  (catalog #A5354-10ML) 
Household bleach  
Tap water 
Teaspoon, tablespoon, and measuring cup. 
Popsicle sticks 
Paper towels 
Hole punch 
Whattman filter paper 
Parafilm or plastic wrap 
Containers capable of holding ~2 cups of liquid - glass preferred ( x 3) 
Tweezers 
Scissors 
 
Preparation 

Gather all materials. 
Flip over each agar plate and draw a line down the middle of each using a permanent marker. 
Prepare following solutions: 
 

~0.5mg/mL ampicillin - in small container, add ½ teaspoon of ampicillin stock to 2 cups of tap 
water.  Mix well using popsicle stick.  
[Ampicillin is an inhibitor of bacterial cell wall synthesis that acts by binding to and in turn deactiviting 
transpeptidases, enzymes that are involved in cell wall biosynthesis 

~10% bleach - in small container, add 2 tablespoons of bleach to 1 cup of tap water.  Stir well 
using popsicle stick. 

 
Use hole punch or scissors to make Whattman filter paper shapes (2 discs needed per student). 
 

Water = discs (you can use hole punch for this) 
Ampicillin = squares (~1cm x 1cm) 
Bleach = triangles (~1cm side lengths) 

prescribed for the common cold; however this is 
to prevent secondary bacterial infections. 
 
Hand washing and hand sanitizer kill all bacteria.  

Quick Write Pre-Lesson Questions 

Draft questions available here but feel free to edit. 
Where do I think bacteria live in the environment? 
What do I know about preventing bacterial 
growth? 

Quick Write Post-Lesson Questions 

Draft questions available here but feel free to edit. 
What do I think will happen to each section of my 
agar plates? 

https://docs.google.com/document/d/1Ej_r8ODWMx-a_E_AnaQ0m5g9UFLxBBRJQzjs0XWXbIc/edit
https://docs.google.com/document/d/1Ej_r8ODWMx-a_E_AnaQ0m5g9UFLxBBRJQzjs0XWXbIc/edit


 
 

Presoak the filter paper shapes in the appropriate corresponding solution. 
Optional: Pre-distribute materials to each student or group of students (may help streamline experiment). 
 
 

 

Lesson 
 

1. Review major concepts from Lesson 1: 
a. The immune system helps protect the body from harmful pathogens 
b. Symptoms of illness may actually be a result of the immune system working 
c. You can help your immune system out by washing your hands/ eating well/ sleeping well. 

2. Explain that the students will be doing a scientific experiment today to see what happens to 
bacteria from their hands when they are exposed to proper hygiene techniques like hand washing. 

3. Divide students into two groups: 
a. Group #1  will perform the experiment including the hand washing step. 
b. Group #2  will perform the experiment including the hand sanitizer step. 

4. Demonstrate the experiment: 
a. Flip over two agar plates (keeping lids on) so that 

the bottom of the plate is facing upward. 
i. Write your name on the bottom of each 

plate using the permanent marker. 
b. Label each half of the bottom of the plates as 

follows:  
i. Plate #1: 

1. Unwashed 
2. Soap  

 
ii. Plate #2: 

1. Bleach 
2. Antibiotic 

c. Flip plates back over so the lid side is facing up. 
d. Remove the lid from the plate labeled “Unwashed”. 

i. Gently rub your fingers across the 
half of the plate labeled 
“Unwashed”.   Be careful to only 
touch the side of the plate labeled 
“Unwashed”. 

ii. Replace the lid. 
e. Remove the lid from the plate labeled 

“Bleach” / “Antibiotic”. 
i. Gently rub your fingers across the 

half of the plate labeled “Bleach” 
ii. Gently rub your fingers across the 

half of the plate labeled 
“Antibiotic” 

iii. Replace the lid. 



f. Go to the sink and wash your hands using proper techniques (warm water, plenty of soap, 
30 seconds).  

i. Explain that Group #2 will not wash their hands at the sink, but will use hand 
sanitizer instead. 

g. Remove the lid from the plate labeled “Soap”. 
i. Gently rub your fingers across the half of the plate labeled “Soap”. 

ii. Replace the lid. 
h. Use tweezers to remove one triangle of Whatman filter paper that has been soaked in 

bleach from the container.  Touch the side of the bleach-soaked triangle to a clean paper 
towel to absorb any excess bleach. 

i. Remove the lid from the plate labeled “Bleach”. 
i. Carefully place the bleach-soaked filter paper triangle in the center of the area 

labeled “Bleach”. 
ii. Replace the lid. 

j. Use tweezers to remove one square of Whatman filter paper that has been soaked in 
antibiotic solution from the container.  Touch the side of the antibiotic-soaked square to a 
clean paper towel to absorb any excess liquid. 

k. Remove the lid from the plate labeled “Antibiotic”. 
i. Carefully place the antibiotic-soaked filter paper square in the center of the area 

labeled “Antibiotic”. 
ii. Replace the lid. 

l. Explain that it is important to include controls in any experiment 
i. We want to be sure that any changes in bacterial growth are due to the bleach or 

antibiotic, not due to the filter paper itself. 
1. If we soak a piece of filter paper with water and put it on the plate, we 

will see if the filter paper affects bacterial growth. 
m. Use tweezers to remove one circle of Whatman filter paper that has been soaked in water 

from the container.  Touch the side of the antibiotic-soaked filter paper to a clean paper 
towel to absorb any excess water.  

n. Remove the lid from the plate labeled “Antibiotic/Bleach”. 
i. Carefully place the water-soaked filter paper circle on the line between the 

antibiotic and bleach sides of the plate.  
ii. Replace the lid. 

o. Cut two strips of parafilm about 6-inches long and 2 inches wide  using scissors.  Wrap 
one piece of parafilm around each plate, sealing where the lid meets the plate.  If no 
parafilm is available, wrap each agar plate fully in plastic cling wrap. 

p. Place both agar plates in an incubator or under the heat lamp. Let the agar plates warm 
undisturbed for 24-72 hours (depending on when you want to do Lesson 5 of Unit). 

Note: it is important that the plates are incubated agar side up. If incubated 
agar side down, condensation that forms on the agar could allow the bacteria 
to move (i. e. swim, they are motile) and thus distinct cologies may not form. 

5. After demonstrating the experiment, ask class discussion questions: 
a. What do you expect to see on the “Unwashed” section of the plate? 
b. Do you think everybody’s “Unwashed” sections will look the same? 
c. What do you think you will see on the “Soap”, “Sanitizer”,  “Bleach” and “Antibiotic” 

sections? 
6. Distribute materials to students/groups of students (if not pre-distributed before Lesson). 
7. Supervise students performing the experiment. 
8. Place all completed agar plates in an incubator or under a heat lamp for growth. 

 



 

 

Assessment 

Formative assessment during class discussion/prediction session. 
 
Extensions 

Other chemicals could be used (different antibiotics, vinegar, household cleaning agents). 

A wet Q-tip could be used to swab other areas that are likely to have bacteria (cell phone, door handle) 
and then Q-tip could be rubbed across agar plate for growth. 

Students could be split into hand washing groups. Group 1 washes their hands as normal and Group 2 
washes their hands using proper 30 second scrubbing technique.  

Glossary of terms 

Agar: Agar is a thick jelly-like substance that is isolated from red algae.  In the agar plates, it provides a 
support for the bacteria to live on.  Additional nutrients are added to the agar which the bacteria need to 
live. 
 
Colony: A visible mass of microorganisms (e.g. bacteria) which all originate from a single mother cell. 
This means that these bacteria in the colony are all genetically identical! 
 
Appendices 

n/a 

 


