DISCOVERY AT HOME

Slowing the Spread: What Does it Mean to
“Flatten the Curve?”
Note for Caregivers: This activity is meant to help older children (and adults!) better understand how quickly diseases like
COVID-19 can spread. Most importantly, though, it is meant to start a conversation about what we can do to slow the
spread through social distancing and healthy habits. Recommendations by the Center for Disease Control and Prevention
state that giving children factual, age-appropriate information, along with providing action steps they can take, can help
children cope with stressful information. Therefore, we recommend this activity for ages 10+, with the guidance and
reassurance of a caregiver, though we encourage you to use your discretion. You know your child best! More tips on
talking with children about COVID-19 are available at https://www.cdc.gov/coronavirus/2019-ncov/community/schoolschildcare/talking-with-children.html.

Mathematicians use statistical models to make predictions about the future. These predictions
help people like you and me make decisions about how we should behave, and they also help
policy makers create policies that are in the best interest of the public.
Right now, many mathematicians are making statistical models to predict the spread of
COVID-19, or coronavirus. These models help us predict how human behavior will affect the
spread of the virus. Let’s make our own model to see how it works! (Bonus: you get to tear up
paper into tiny pieces!)
Definitions to Know:
•
•

•

Statistical Model: An equation used to predict what could happen under a certain set of circumstances.
Statistical models range from quite simple to very complex.
COVID-19: According to the World Health Organization, “COVID-19 is the infectious disease caused by
the most recently discovered coronavirus. This new virus and disease were unknown before the
outbreak began in Wuhan, China, in December 2019.”
Social Distancing: Social distancing is intentionally increasing the physical space between people to
avoid spreading illness (most sources recommend 6 feet minimum between people). Examples include
staying away from large gatherings of people, canceling school, and encouraging employees to work
from home.
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•

•

•
•

Rate of Reproduction: Often seen as R0 and pronounced “R-nought,” this figure helps scientists explain
how intense an outbreak is. It predicts how many other people will catch the virus from one infected
person.
Infectious Period: The time during which an infected person can spread the disease to others. This is
often different than the total time a person feels sick. Sometimes, the infectious period begins before a
person starts showing symptoms whatsoever. The infectious period differs for each disease.
Disease: Illness or sickness characterized by specific signs and symptoms.
Virus: A microorganism that cannot grow or reproduce apart from a living cell. Viruses cause human
infections, and infections often result in disease.

Supplies:
•
•
•
•
•

1 piece of paper for experiment (we recommend scratch paper if you have it)
1 piece of paper for graph
Pen or pencil
A calculator
A straight-edge (optional)

Instructions:
1. We are going to make a model for the spread of an imaginary disease. Technical note: Scientists usually
call the disease caused by a virus something different than the virus itself. For example, the name of
the virus that causes the disease COVID-19 is
actually SARS-CoV-2. Let’s call our imaginary
virus IMAGINATION-1, and the disease caused
by the virus IMAGINE-1. We’ll say that with no
social distancing measures in place,
IMAGINATION-1 has a Rate of Reproduction
(abbreviated R0) of 2 – meaning that every
person who catches the virus will spread it to 2
other people during their infectious period.
We’ll also say that the infectious period for
IMAGINATION-1 is 24 hours, or 1 day.
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2. We are going to make a graph to chart how many new cases of IMAGINE-1 (the disease) there are each
day. Draw a graph by making a large L-shape on a piece of paper (use a straight edge if desired). Title
your graph so that others know what it represents (a good title might be “New Cases of IMAGINE-1 per
Day”). Label the x-axis (the line going sideways) with your unit of measurement – in this case, Time in
Days. Place 7 tick marks along this line. Label these tick marks from Day 1 to Day 7. Label the y-axis (the
line going up and down) with your unit of measurement – in this case, Cases of IMAGINE-1. Place 20
tick marks. Label each tick mark, counting up from 5 (5, 10, 15, etc.).
3. Let’s say that 1 person caught the first-ever case of IMAGINE-1. Find Day 1 on your x-axis. Find the
value 1 on your y-axis (just barely up from the bottom of your graph). Place a dot where the x-axis and
y-axis meet. This shows that on Day 1, there is 1 new case of IMAGINE-1.
4. Now, we’ll move on to Day 2. Based on our R0 of 2, the first infected person would spread the disease
to 2 other people during their infectious period. Now it’s time to tear up some paper! Get out your
blank sheet of paper. Tear your sheet in half, representing that 2 new people now have the disease.
Find Day 2 on your X-Axis, find where the value 2 falls on your Y-Axis, and plot this on your graph with a
dot.
5. Tear your 2 pieces of paper in half again. How many pieces of paper do you have now? Plot this
number above Day 3.
6. Repeat tearing your pieces and plotting your points for Days 4, 5, 6, and 7 (Note: Want to check if
you’re on track? Look at the end of this document for the number of new cases each day.) Draw a line
to connect one point to the next point.
7. Now it’s time to get out your calculator! Multiply Day 7’s result by 2 to get your new number of cases
on Day 8. Multiply that number by 2 to find your new cases on Day 9. Continue this process. How many
new cases do you have on Day 15?
8. This model just showed us how many new cases there were on each day -- not the total number of
cases over the whole 15 days. Find the total number of cases by adding together all the new cases for
each day.
9. Save your little pieces of paper for other crafts and activities!

Applying Models to COVID-19
There is a lot that scientists still don’t know for sure about COVID-19 – for example, exactly how long a
person’s “infectious period” is, what the exact rate of reproduction is of the virus that causes COVID-19, and if
someone can catch COVID-19 twice. Scientists are working hard every day to answer these questions, and they
are learning more and more each day!
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What we do know about COVID-19 is that it has the potential to spread rapidly – current research presented
by the World Health Organization suggests the virus that causes it has a higher rate of reproduction than the
seasonal flu -- somewhere between 2 and 2.5. We also know that for some people, particularly those with
underlying health conditions, it can cause complications that require hospitalization. If more people are sick
with COVID-19 at a time than hospitals can care for, it makes it more likely that some people won’t get the
care that they need.
If we can reduce the number of people infected by COVID-19, we make it possible for hospitals to care for
everyone who needs help. You might see this reported in the news as “flattening the curve” -- making the
curve on your graph less steep by having fewer new cases each day. This is one of the reasons why the Center
for Disease Control and Prevention recommends practicing social distancing – staying home whenever
possible, and staying at least 6 feet away from others when you must be out in public (for example, grocery
shopping for essentials). By following these guidelines, you can stay healthy, and you can help keep others
healthy, too!
Spread knowledge, not COVID-19! Use your newfound skills to help others understand why social distancing
matters… and make sure to practice social distancing for yourself. You can also make a big difference by
washing your hands often, for at least 20 seconds with soap and water, and coughing and sneezing into your
elbow or a tissue. Thanks for being a superhero and slowing the spread!

Additional Activities
1. Explore more statistical models of an imaginary virus here:
https://www.washingtonpost.com/graphics/2020/world/corona-simulator/?fbclid=IwAR0Z3sHGnjLa8C71Jdc_7UD201aKDA6P-r0ZBBKujDTABW-x1PjL9xhbX8
2. Look at the data of current United States COVID-19 cases (these graphs show the total number of
cases, not just new cases like our model did): https://www.cdc.gov/coronavirus/2019-ncov/casesupdates/cases-in-us.html. Find how many new cases there have been each day by subtracting the
previous day’s total from the current day’s total. (For example, subtract the total number of cases on
March 23 from the total number of cases on March 24 to find the number of new cases on March 24).
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Answers
If you want to make sure you’re on the right track!
IMAGINE-1 Results (New Cases Each Day):
Day 1: 1
Day 2: 2
Day 3: 4
Day 4: 8
Day 5: 16
Day 6: 32
Day 7: 64
Day 8: 128
Day 9: 256
Day 10: 512
Day 11: 1,024
Day 12: 2,048
Day 13: 4,096
Day 14: 8,192
Day 15: 16,384
IMAGINE-1 Total Cases over 15 Days: 32,767
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