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Lesson 1:
Going Viral
 
Directions:
 

Think about what you already know about pandemics. Write them in the “What I Know” column 
of the KWL chart below.

 
What questions do you have? Write them in the “What I Want to Know” column of the KWL chart 
below.

 
Explore the webpage Visualizing the History of Pandemics and record what you have learned in 
the “What I Learned” column of the KWL chart below.

 
KWL Chart:
 

What I Know What I Want to Know What I Learned
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

https://www.visualcapitalist.com/history-of-pandemics-deadliest/
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Lesson 1
 
Analysis Question: Write an initial response to the unit’s Essential Question: Why do pandemics tend 
to be viral rather than bacterial?
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Lesson 2:
The WHO?
 
Directions:
 

You have received a cup of water from your teacher. This water will represent your body fluid. 
Record the number of your cup below.

 
●        My Cup Number:

 
This activity will take place in two rounds. During each round, you will be a “giver” and choose 
one individual to combine the fluids of your cup with (this person will be the “receiver”). Do this 
by pouring the water from your cup into the other individual’s cup. Then, that individual will pour 
half of the liquid back into your cup.

 
●        As you do this, your teacher will record who is “giving” and “receiving” on the data 

tracker. While you will only be the “giver” once per round, you may be the receiver once, 
more than once, or not at all in a round.

 
 

At the end of the second round, your teacher will add a drop of indicator solution to your cup. If 
the solution remains clear, you are healthy. If the solution turns pink, you are infected. 
 

In your groups, use the data from the activity to attempt to track the path of infection in the work 
space below.

 
Work Space:
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Lesson 3:
Tree of Life
 

Directions:
 

Think about what you already know about microorganisms. Write them in the “What I Know” 
column of the KWL chart below.

 
As you visit different stations to learn more about various microorganisms, record what questions 
you have in the “What I Want to Know” column and what you have learned in the “What I 
Learned” column of the KWL chart below.

 
KWL Chart:
 

What I Know What I Want to Know What I Learned
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Lesson 4:
“Germs”
 
Directions:
 

Place the harmful bacteria microslides under the microslide viewer. 
 

Review the Bacterial Structures information sheet and answer analysis question 1. 
 

Place the virus microslides under the microslide viewer. 
 

Review the Viral Structures information sheet and answer analysis question 2. 
 

After reviewing all materials listed above, answer analysis questions 3–4.

 
Analysis Questions:
 

Use your computer to record the functions of each bacterial structure. 
 

Structure Function

Pilius  
 

Cytoplasm  
 

Ribosomes  
 

Nucleoid  
 

Plasma Membrane  
 

Cell Wall  
 

Capsule  
 

Flagellum  
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Lesson 4
 

What structures are present in all virions?

 

 

 

 
 

After reviewing the structures of bacteria and viruses, how are these microbes similar and 
different? Record your thoughts in the Venn diagram below. 
 

 
Bacteria Viruses
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Lesson 5:
Molecular Hackers, Day One
 
Directions: Use your computer to learn about binary fission. Then, create an informational poster to 
communicate what it is and the steps in which it occurs. Use the space below to take notes and plan 
your poster.
 
Planning Space:
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Lesson 5:
Molecular Hackers, Day Two
 
Directions: Use the links provided by your teacher as well as any other online resources to research the 
processes outlined below. Write a summary of each process based on your research.

 

Notes:
 
 

The lytic cycle:

 

 

 

 

 

 

 

 

 
 
 

The lysogenic cycle:
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Lesson 5, Day Two

Reverse transcription: 
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Lesson 6:
Fighting Back!
 
Directions:
 
 

Play the Immune System Game within your groups. 
 

Once the game is over, discuss the questions below with your group. 
 

Record any notes you have about the immune system in the space provided.

 

Discussion Questions:
 
 

What is the difference between an innate and an adaptive immune response? 
 

What defenses does your body have against pathogens? 
 

How was the immune response different when there was a bacterial infection versus a viral 
infection?

 

Notes:
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Lesson 7:
Stopping the Spread

 
How to Play:
 

●        All scholars will sit in a circle.
 
 
●        At the beginning of the game, you will be assigned a role card. Ensure you keep your role a 

secret! You can be assigned one of three possible roles:
 
 

○        Doctor (assigned to 1 player): The individual responsible for the medical care of the 
population. The doctor tests three individuals each round. If the tests come back positive, 
the doctor will place the infected individuals in quarantine. If the tests come back 
negative, the doctor will vaccinate the uninfected individuals.

 
 
○        Patient zero (assigned to 1 player): The first individual to be infected by a novel virus. 

Patient 0 will infect one person during the first round and will continue to infect others 
during subsequent rounds until the Doctor intervenes.

 
 
○        Civilian (assigned to all other players): Individuals who are susceptible to infection and is 

also a candidate for vaccination. If infected, civilians will infect others until the doctor 
intervenes.

 
 

●        Each round will start with everyone’s eyes closed and their role card face down. During this 
time:

 
 

○        Your teacher will say, “Infected civilians, open your eyes.” The infected civilians’ eyes 
will open while everyone else’s remain closed.

 
 

■        The infected civilians will each point to the person they wish to infect. Once they 
have chosen a person, the teacher will show their card to the infected individuals.

 
 
■        If the person is not immune, they will infect that person and the teacher will 

place a red sticker on that person’s role card.
 
 
■        If the person is immune, they will not infect anyone.
 
 

○        Your teacher will say, “Doctor, open your eyes.” The doctor’s eyes will open while 
everyone else’s remain closed.
 

■        The doctor will randomly choose three people to test and the teacher will show 
that person’s card to the doctor. Based on the results of these tests, the doctor 
will either vaccinate or quarantine these people.
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Lesson 7
 

■        If the person is not infected, the doctor will vaccinate them and your teacher will 
put a blue sticker on their role card to indicate that they are immune.

 
 
■        If the person is already infected, the doctor will put them in quarantine until they 

are recovered. Your teacher will then replace their red sticker with a green sticker 
to indicate they are immune.

 
 

○        Your teacher will ask you to privately look at your card and then to close your eyes 
again. Then, your teacher will say:

 
■        “If you have a blue sticker, please raise your hand. You have been vaccinated 

and are immune.”
 
 

●        Your teacher should then count the number of vaccinated individuals 
and log the number in the data table.

 
 

■        “If you have a green sticker, please raise your hand. You were placed in 
quarantine until you recovered and are now immune.”

 
 

●        Your teacher should then count the number of vaccinated individuals 
and log the number in the data table.

 
 

■        “If you have a red sticker, please raise your hand. You are currently infected and 
contagious.”

 
 

●        Your teacher should then count the number of infected civilians and log 
the number in the data table.

 
 

●        Once this round has been completed, your teacher will ask everyone to lift their heads (ensure 
you continue to keep your role a secret!). Your teacher will then review the number of currently 
infected, recovered, and vaccinated individuals with the whole class.

 
 
●        Once the data is reviewed, your teacher will ask everyone to put their heads down again. Then 

a new round will begin. You will continue to play rounds until herd immunity is achieved.
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Lesson 8:
Survival of the Fittest, Day One
 
Experimental Question: Why do we need so many different types of antibiotics?
 
Hypothesis:
 

 

 

 
Procedure:
 

Using a permanent marker, write your group name on each of your petri dishes. 
 

Place one your E. coli petri dish over the diagram provided on the Disc Placement Guide. Ensure 
the arrow on your petri dish is pointing in the same direction as the arrow on the diagram. 
 

Take the metal forceps and sterilize them with an alcohol wipe. 
 

After the forceps have dried, have one group member grasp an antibiotic disc with the forceps 
and have another group member remove the lid of the petri dish. Do not set the lid down, as it 
contains bacteria. 
 

Look at the Disc Placement Guide to identify where the disc should be placed. Then, place the 
disc onto the surface of the petri dish. Gently tap the disc with the forceps so that it stays in place 
on the agar, but do not push the disc into the agar. Do not move the disc once it touches the 
agar. Replace the lid on the petri dish. 
 

Repeat steps 3–5 for the remaining antibiotic discs, being sure to sanitize your forceps between 
each disc placement. Once all discs have been placed, secure the lid on your petri dish using 
tape. Then, repeat steps 2–6 for the E. coli petri dish. 
 

Discussion Questions:
 

What is the purpose of the control disc? 
 

Why is it important to sterilize the forceps between each use? 
 

What do you expect to see if the bacteria are sensitive to an antibiotic? 
 

What do you expect to see if the bacteria are resistant to an antibiotic?
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Lesson 8:
Survival of the Fittest, Day Two

 
Procedure:
 
 

Invert the petri dishes, keeping the lid securely on the dish. On the back surface of the dish, 
measure the diameter of any clear areas surrounding the antibiotic discs. The measurement 
should be taken from one edge of the clear area, across the disc, to the opposite edge of the 
clear area. The diameter of the antibiotic disc will be part of the measure. If there is no clear area 
at all, record it as zero, even though the disc itself is about 7 mm in diameter.  
 

In the “After 24 Hours” columns of the data table below, record the diameter (in millimeters) of 
the clear areas, if any, for each antibiotic. 
 

Talk about the Discussion Question as a group.

 
Data:

AntibioticName 
and #

E. coli Zones of 
Inhibition (diameter 
in mm) After 24 

Hours

E. coli Zones of 
Inhibition (diameter 
in mm) After 48 

Hours

B. cereus Zones of 
Inhibition (diameter 
in mm) After 24 

Hours

B. cereus Zones of 
Inhibition (diameter 
in mm) After 48 

Hours
Control        

Penicillin        
Gentamycin        

Ampicillin        
Chloramphenicol        

Streptomycin        
Tetracycline        

 

Discussion Questions:
 

The clear area around the antibiotic discs is called a “zone of inhibition.” Why do you think the 
clear area is called that? 
 

What does today’s data indicate about the bacteria’s sensitivity to these antibiotics?
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Lesson 8:
Survival of the Fittest, Day Three

 
Directions:
 

Follow steps 1–3 of the procedure written on page 14 of your Lab Notebook. This time, record 
your data in the “After 48 Hours” columns of the data table. 
 

Answer the analysis questions.

 
Analysis Questions:
 

How can you tell if an antibiotic is sensitive or resistant to an antibiotic? Explain your reasoning.

 

 

 

 
Based on your data, fill in the table below as to whether each type of bacteria is sensitive (S) or 
resistant (R) to each type of antibiotic. 
 

Bacteria Penicillin Genta. Ampicillin Chlora. Strept. Tetra.
E. coli       

B. cereus       
 

Why did the overall effectiveness of the antibiotics differ between the bacterial species you 
tested? Explain your reasoning.
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Lesson 9:
#WashYourHands

 
Directions: Record a hypothesis for the experimental question. Then, use your computers to research 
this topic and create an informational poster to communicate your findings. Use the space below to take 
notes and plan your poster.
 
Experimental Question: Is soap or hand sanitizer more effective than the other at keeping individuals 
safe from a viral outbreak?
 
Hypothesis:

 

 

 
Notes:
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Lesson 9
 
Exit Ticket:
 
During the COVID-19 outbreak, Saleem went to the store to pick up some items to help protect himself 
from the quickly spreading virus. He found there were three options to choose from: hand sanitizer, 
antibacterial soap, and regular soap. Is one of these items more effective at protecting him from a viral 
outbreak than the others? Explain and justify your response. [3]
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Lesson 10:
Fake News

 
Unit’s Essential Question: Why do pandemics tend to be viral rather than bacterial?
 
Directions:
 
Compose a written response that answers the Essential Question. Support your argument by including 
information about the scientific concepts you learned throughout the unit and explaining their connection 
to the Essential Question.
 
Planning Space:
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Lesson 10
 
Written Response:
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


