
You wouldn’t expect a cat to exchange DNA with a 
dog, or a giraffe to reproduce with a mouse. But 
among bacteria, it’s not uncommon for different 
species to swap pieces of DNA. In fact, it’s one of the 
ways in which bacteria increase their genetic diversity. 
In a process called conjugation, one bacterium 
extends a tube to another bacterium and delivers a 

Tracking the Spread of Antibiotic Resistance

Round 3
1 Simulate antibiotic exposure by sitting out this 

round if you have no yellow circles.

2 For those remaining, repeat Steps 2 and 3 from 
Round 1.

3 Count the yellow circles in your bag and complete 
the chart as a group.

Questions:
1 In the activity, what do the green and yellow circles 

represent? The bag? Your arm and hand?

2 How many bacteria were originally antibiotic 
resistant? How many bacteria were antibiotic 
resistant after the first two exchange rounds?

3 What is the trend of antibiotic resistance as seen  
in this simulation?

4 Evolution is sometimes defined as a change in gene 
frequency in a population over time. How does this 
activity model this definition of evolution?

5 Explain why some students had to sit out Round 3.

6 How do you predict ‘bacteria’ with different 
numbers of yellow circles might react to repeated 
exposure to an antibiotic?

7 If you have an infection and your doctor 
prescribes an antibiotic, why is it important to 
complete the full ten-to-fourteen day course  
of the medication, rather than to stop as soon  
as you start feeling better?

segment of DNA to it. Conjugation is one way in 
which bacteria can acquire new genes—including 
genes we don’t want them to have, such as ones that 
give them the ability to resist antibiotics. In this 
activity, you will model how conjugation helps genes 
for antibiotic resistance spread through a population 
of bacteria.

Procedure

Round 1
1 Get a paper bag—representing a bacterial cell—

from your teacher. In it are colored paper discs  
that represent plasmids, rings of DNA found in  
most bacteria species. Plasmids often contain 
genes for antibiotic resistance. Don’t reveal what’s 
in your bag.

2 Circulate around the room. Without looking, take 
one circle out of another student’s bag and place it 
inside your bag. The student from whom you took  
a circle should take one from your bag. Repeat until 
you have made a total of five exchanges with 
different students.

3 Count the yellow circles in your bag, and complete 
the table Tracking the Spread of Antibiotic Resistance 
as a class.

4 Predict what the outcome will be if you repeat 
Round 1. Write your predictions in the chart on the 
next page.

Round 2
1 Repeat Steps 2 and 3 from Round 1.

2 Predict what the outcome will be if you repeat 
Round 1, only this time, you also will expose the 
population to an antibiotic. (NOTE: Yellow circles 
represent plasmids carrying a gene for antibiotic 
resistance.)

Predicted number 
of students with 

yellow circles

Number of 
students with 
yellow circles

Number of 
students without 

yellow circles

Tally of yellow circles per student

Before Round 1 
Exchanges

No answer required No answer required

After Round 1 
Exchanges

No answer required 0

1

2

3

4 or more

After Round 2 
Exchanges

0

1

2

3

4 or more

After Round 3 
Exchange with 
antibiotic exposure

0

1

2

3

4 or more
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Predicted number 
of students with 

yellow circles

Number of 
students with 
yellow circles

Number of 
students without 

yellow circles

Tally of yellow circles per student

Before Round 1 
Exchanges

No answer required No answer required

After Round 1 
Exchanges

No answer required 0

1

2

3

4 or more

After Round 2 
Exchanges

0

1

2

3

4 or more

After Round 3 
Exchange with 
antibiotic exposure

0

1

2

3

4 or more
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