
MODELING SARS-COV-2 TO 
COMMUNICATE INFORMATION

GRADES 9–12 SCIENCE ACTIVITY

SARS-CoV-2 is the name of the virus that causes coronavirus disease 2019 (COVID-19). 
Scientists identify it as one of several related species that compose the family of viruses 
known as Coronaviridae. Like other species in this family, the outer covering of the virus, or 
viral envelope, is studded with proteins. Observed under the powerful magnification of the 
transmission electron microscope (TEM), the spikes appear like a halo, or crown. The Latin 
word for crown is corona, hence the name, coronavirus.

The mostly spherical envelope consists of two parts, membrane fabric and protein studs. The 
membrane is made of lipid, torn from the infected cell in which the virus replicates. As the new 
viruses assemble, the torn bits of membrane form the viral envelope. This lipid fabric is studded 
with structural proteins. The largest is the spike (S) protein made of two smaller subunits. 
Contact with a surface site on the host cell initiates a physical change in the spike. This leads 
to membrane fusion followed by release of the viral genetic code into the host cell.

Inside the envelope is the viral genetic code. In SARS-CoV-2, the blueprint is coded in the 
nucleotide sequence of RNA. The RNA is bound to another of the viral structure proteins, 
known as the nucleocapsid (N) protein. This N protein is a biomolecule that wraps around 
the RNA, distorting its shape into a coil. Together the N protein and the RNA are called 
the nucleocapsid.

Research Question
An essential role of science is to communicate new understandings. One way is to use models. 
Models can represent all sorts of things including real-world objects, processes, and concepts. 
The key to developing a model is using it to further understanding. What can you learn about 
studying a model of SARS-CoV-2? How can you use a model to educate others about 
this virus?

Materials
• Online and/or print resources
• Art materials of your choice
• Personal recording device (optional)
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Procedure

1. Use print or online resources to learn more about the structure of SARS-CoV-2. Based upon 
your research, describe the size of this virus in comparison to other viruses and host cells.

       

1. Use print or online resources to learn more about the SARS-CoV-2 envelope structure. 
      Record two new things that you learned about the virus structure. 

       Make two separate drawings of SARS-CoV-2. In one drawing, illustrate and label the exterior  
       of the virus. In the other drawing, illustrate and label a cross section of the virus.

       

       

       

       Make a model of the viral envelope. What materials will you use for assembling the 
       membrane fabric? What materials will you use to accurately represent the structural proteins?

1. Make a model of the virus particle. Use art supplies or, if you have the technology, make a 
digital model or simulation.

      
CHALLENGE: Make a model that can show both the internal and external structure of the virus.
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Calculate

1. If a virus particle has an average diameter of 120 nanometers (nm), how many viruses could fit 
end-to-end across the head of a pin with a diameter of 2 millimeters (mm)?  

1. If a targeted respiratory cell has a diameter of about 10 micrometers (um), how many 
      SARS-CoV-2 can fit from end-to-end across this cell? 

       Use your illustrations and models to teach others about SARS-CoV-2.

Transferring Knowledge
Apply what you have learned to explain the spread of COVID-19.

2. Summarize the results of your presentation. How well did your illustrations and models work?

       

       
      Describe changes you could make to improve your illustrations, models, or explanation.

1. If you have a cellphone, tablet, or other device that can record audio or video, make a movie 
that teaches the science of SARS-CoV-2 to others.

2. If appropriate, share your produced file through social media.

Claims, Evidence, and Reasoning
Make a claim about the use of models to communicate information about SARS-CoV-2. What 
evidence would you need to support this claim? Once you’ve gathered the data, use reasoning 
strategies to determine if your claim was valid. 

Claim: 

Evidence:

Reasoning: 
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MODELING SARS-COV-2 TO 
COMMUNICATE INFORMATION

PARENT/TEACHER RESOURCE

Time Required
Two 45-minutes sections to research and to build the models; additional time may be needed 
to share and discuss

Objective
Students will communicate their understanding of SARS-CoV-2 using models constructed 
during research.

Materials
• Online and/or print resources
• Art materials of your choice
• Personal recording device (optional)

Setup and Procedure
More time may be required to complete the activity depending on the complexity of the 
model. Some students may choose to develop a computer simulation, for example. If feasible, 
you may consider assigning this as a week-long project.

Procedure

1. Students’ answers may vary slightly. In general, most viruses range in size from 5 to 300 
      nanometers (nm) in diameter. SARS-CoV-2 ranges from 60-140 nm in diameter. Compared   
      to the target host cell size, SARS-CoV-2 is very small. A target host cell, such as a 
      respiratory cell, is much larger than a virus, averaging 10 micrometers or microns (um)
      in diameter. Note that 1 um = 1,000 nm. Students will perform comparative calculations in  
      steps 6 and 7.

1. Students’ answers will vary.

2. Students’ illustrations of the exterior of the virus will vary but should at least include the 
envelope, membrane, and spike, with labels. Students’ illustrations of the cross section of 
the virus will vary but should at least include the same exterior parts with labels in addition 
to internal part representing the RNA and nucleocapsid, with labels. 

3. Students’ models will vary so the materials will likewise vary.

SCORING RUBRIC
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Calculate

1. First, convert nanometers (nm) to millimeters (mm) to use the same units of measure for
      the calculation. 

      1 nm = 0.000001 mm
      120 nm = 120 ! 0.000001 = 0.00012 average diameter of a virus particle in mm

      Next, determine how many virus particles fit end-to-end on the head of a 2 mm diameter pin.
      2 mm ÷ 0.00012 mm " 16,667 virus particles fit end-to-end on the head of a 2 mm diameter pin.

1. First, convert nanometers (nm) to micrometers (um) to use the same units of measure for 
      the calculation.

      1nm = 0.001 um
      From Step 6 we know that the average diameter of a virus particle is 120 nm, so 120 nm = 120 !      
      0.001 = 0.12 average diameter of a virus particle in um

      Next, determine how many virus particles fit end-to-end across a 10 um diameter respiratory cell.
      10 um ÷ 0.12 mm " 83 virus particles fit end-to-end across a 10 um diameter respiratory cell.

Transferring Knowledge
Students’ answers will vary. 

Claims, Evidence, and Reasoning
Students’ claims will vary. For example, they may make a claim that models are an e#ective way 
to communicate information about how SARS-CoV-2 spreads. Students may make claims based 
upon their model, such as 
 a. the role of the envelope stud in the entry of the virus particle,  
 b. the need to release the protein-bound blueprints into the host cell, 
 c. the impact of having a similar composition of envelope fabric and host cell membrane  
     (relating to entry of the virus), or
 d. the fragility of envelope fabric that is composed of lipid bilayer.

Support for claims should include evidence based on their model.
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