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Virus alert in Stayhompton – Playfully research and understand viral spread and countermeasures 

PREFACE
 
Dear educators,

As we enter 2022, we find ourselves at the beginning of the pandemic’s third year. The past 
year has shown how important science is. The effective and safe vaccines developed in 
record time, as well as widespread vaccination campaigns, prevented thousands of deaths 
in Europe, allowed us as a society to breathe again, and schools to, at last, become again 
a social place where people can learn together. But it also brought challenges: new, more 
contagious virus variants, and in the societal struggle over how to deal with the pandemic, 
at best confusion, at worst deep rifts arose around what should have been clear facts. 

The responsibility of us scientists is not only to gain new knowledge, and to  develop drugs 
and vaccines. We must also disclose our findings and working methods in dialogue with 
society and reflect on them together. That is why the Institute of Science and Technology 
Austria (ISTA) published the game “Virus Alert in Stayhompton” in the fall of 2020. With 
this tool, you and your students can understand elementary scientific processes in a 
playful way: observing, recording, and analyzing data, drawing conclusions, and venturing 
predictions. This enables students to contextualize and critique the events of the last two 
years and to better understand the strengths, but also the boundaries, of science. This 
updated edition also addresses the changing pandemic situation.

To foster the basis for discussion in society and to work together to address the challenges 
of the future, we need young people with data and discussion skills and a reflected under-
standing of science. And researchers who continuously deepen people’s trust in science 
through dialog and transparency. 

With this in mind, I wish you and your students a lot of fun with the game!

Gaia Novarino 
Vice President for Science Education  
of the Institute of Science and Technology Austria (ISTA) 
March 2022
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INTRODUCTION
 
“Virus alert in Stayhompton“ is a game for students aged 12 and older.  
In three lessons, they become scientists and learn – in a playful and research-based way - basic 
epidemiological concepts such as reproduction number, asymptomatic transmission, incubation 
period, and exponential growth. They practice collecting, documenting, and analyzing data to 
discuss, based on their own research, the different ways to contain a virus.

In Unit 1 - Simulating Viral Spread (page 4), students learn that viruses spread exponentially 
if no countermeasures are taken. They discuss baseline reproduction number, hospitalization 
rates, and lethality of various infectious diseases.

In Unit 2 – Dance with the Tiger (page 10) students get to know effective strategies to slow 
viral spread and discuss the societal consequences (economic downturn, unemployment, 
learning loss) of different epidemiological measures. 

In Unit 3 – Vaccination as a Game Changer (page 15) students learn the role vaccination plays 
in containing a pandemic, and understand how different vaccination coverage rates affect viral 
spread and the number of infected people. 

A game looking at a population of 100 cannot reflect the complexity of a pandemic in the real 
world. But through this game, students acquire a basic understanding of epidemiology, which 
they can also apply to the pandemic. The game provides several opportunities to discuss 
current measures for containing the spread of the virus, as well as to discuss the role of 
vaccinations.

You can download the teaching materials and all necessary resources (game board, datasheets, 
chips, …) at www.ista.ac.at/virusalarm. Instead of printing and cutting chips, using small pasta 
shapes in three different colors (such as orecchiette tricolore) has also proved successful. You 
will need 100 pieces per color and group.

We hope you will have fun implementing the ideas in your lessons and that your students will 
develop a better understanding of the current situation through active and critical engagement 
with the topic.

Magdalena Steinrück (ISTA)  
and Christian Bertsch (PH Wien)

http://www.ista.ac.at/virusalarm
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Unit 1

YET ANOTHER VIRUS –  
SIMULATION OF VIRUS SPREAD 

Objectives of this unit

• Students understand that viruses spread exponentially 
when no countermeasures are taken (vaccination, 
physical distancing, hygiene precautions).

• Students understand the concept of the basic repro-
duction number (R0)

• Students practice interpreting data and creating 
graphs and learn basic concepts of mathematical 
modeling of infectious diseases.  

• Students discuss the basic reproduction number, 
hospitalization rate, and lethality of different viral 
diseases (e. g. SARS-CoV-2).

Subjects and ages

• Biology, mathematics, geography, political education
• Grade 6 (12 years) and higher

Duration of unit

• 1 lesson (30 minutes of playing time / 20 minutes of 
discussion and reflection)

Required materials per group

• 1 map, 100 white chips (healthy residents) and 
100 yellow chips (infected residents), 1 datasheet 
for simulation, pens in three colors, a ruler, a coin or a 
playing piece, three bowls or cups.

For the teacher:

• The story of Stayhompton (see background 
information)

• Optional: slides for visualization (download at  
www.ista.ac.at/virusalarm)

Preparations

• The class is divided into small groups of 3–4 students. 
• Each group receives the required materials.
• The chips represent the residents of Stayhompton. 

The chips are divided into two bowls according to 
color. In the bowl containing 100 white chips (healthy 
residents), students replace 2 white chips with two 
yellow chips (two residents who were infected while 
on vacation) and mix the chips again. This bowl is the 
residential area. An empty bowl is placed on “Stay-
hompton Clinic”.  

• One team member is in charge of the simulation data-
sheet, all other students are in charge of the chips.

Possible lesson plan

1 After dividing the class into groups and distributing 
the material, the story of Stayhompton begins. Read 
the story right until the end of the first day (incl. 
“phase 3 – the day ends“). For younger students, 
working with the data sheets may be challenging. 
Help them or play the first day together with your 
students, before the groups continue playing on 
their own. Each group plays until the end of day 3. 

2 Joint discussion after day 3: Discuss with your 
students how many people were newly infected. Until 
the end of day three, the first two infected people 
could infect one other person each day, if they were 
out and about in Stayhompton. On the evening of day 
three, the first two infected people get sick and are 
isolated at Stayhompton Clinic. Each of the two can 
therefore infect up to 3 other people. On average, they 
infect fewer people (around 2.3), as yellow chips may 
also remain in the residential area, where they will not 
infect anyone else. This number is called the basic 
reproduction number (R0). This number indicates 
how many people are, on average, infected by one 
infectious person, if no member of the population 
is immune against the pathogen (see background 
information). The R0 of our fictitious YEAN-virus is 
therefore 2.3. The R0 of SARS-CoV-2 lies between 
3.3 and 3.8* (Robert Koch Institut, 2020), so it is a 
little more infectious than the YEAN-virus.

http://www.ista.ac.at/virusalarm
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3 The students play on their own until day 10 (or until 
all residents are infected). After each day, the students 
complete the counting tables in the simulation 
datasheet. If there are not enough “resident” chips in 
the residential area to fill all open buildings, the open 
buildings are filled in clockwise direction, starting at 
the concert hall.  

4 At the end of the game, discuss the charts with your 
students. What was surprising? You may also use the 
background information on exponential growth and 
modeling.

5 Based on the background information, discuss the 
following questions with your students:

• How many of the 100 residents had to be treated in 
hospital? Is that a lot or a little?

• In the game, all infected residents are sent to the 
hospital after three days. If we compare this with the 
SARS-CoV-2-Virus, only around 10 % of all infected 
people have to be treated in hospital, the other 90 % 
have milder cases or no symptoms, and can isolate at 
home.* 

• If only 10 % of those infected with the YEAN-virus 
required hospital treatment, how many hospital beds 
would the different groups have needed for their 
100 residents?

In Austria, 0.7 hospital beds are available per 100 inhabi-
tants (Statistik Austria, 2020). What does an uncontrolled 
virus outbreak mean for health infrastructure in Austria? 
Why are hospital bed shortages also dangerous for 
younger people, who usually present with a mild course 
when infected with SARS-CoV-2?

6 You can simulate the viral outbreak online at 
www.ista.ac.at/virusalarm/sim (vaccinated 
individuals = 0, open buildings: all). Discuss with your 
students why 100 simulations are more meaningful 
than just one. 

7 Outlook – To prevent shortages in hospitals and ICUs, 
viral spread has to be slowed down. In Unit 2, we will 
work on how this may be achieved.   

Background information

The basic reproduction number R0 indicates how many 
people are, on average, infected by one infected person, 
assuming that there is no immunity in the population 
and no preventative measures have been taken. In 
the long term, an infection can only spread if the R0 is 
above 1. However, it should be noted that R0 is not 
only a property of the pathogen but also depends on 
other conditions, such as population density and social 
interactions. Several systematic reviews have calculated 
that the basic reproduction number of SARS-CoV-2 
lies between 3.3 and 3.8.* Through preventative 
measures, such as physical distancing, wearing face 
masks, isolating people who have been infected, and 
quarantine of contact persons, the natural transmis-
sion rate can be reduced. This rate also drops as the 
proportion of immune persons in the population rises 
(significantly) (Robert Koch Institut, 2020). 

The incubation period indicates the time elapsed 
between exposure and the onset of symptoms. For the 
YEAN-virus, the incubation period is three days. For 
SARS-CoV-2, most studies report the mean incubation 
period to be 5–6 days.* 

*  The above information on SARS-CoV-2 refers to the original virus 
variant that triggered the pandemic in spring 2020. Later variants 
(e. g. delta, omicron) differ significantly – depending on the variant, 
they are more infectious (higher R0 values), or they differ in the 
incidence of severe illness.

http://www.ista.ac.at/virusalarm/sim
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Differences between the spread of the 
YEAN-virus in the game and the spread 
of SARS-CoV-2 in the real world

The YEAN-virus (R0 around 2.3) is a little less infectious 
than SARS-CoV-2 (R0 around 3.5)* and – at least in our 
mind – it is not very dangerous: In the game, no one dies 
of the virus, and all infected patients can leave the hospital 
again – something the game leaves out, for simplicity’s 
sake. But everyone who is infected with the YEAN-virus 
develops symptoms and thus can be isolated reliably, at 
least after three days have passed. This does not apply 
to SARS-CoV-2. Many of those who are infected with 
SARS-Cov-2 do not develop symptoms – they don’t get 
sick, but can spread the virus and infect other people. 
Asymptomatic people will also not quarantine, as they 
don’t know that they are infectious. Some people, on the 
other hand, do not transmit SARS-CoV-2, even though 
they are in close contact with others. Unlike in our game, 
SARS-CoV-2 is frequently transmitted between people 
living in one household. Also, so-called superspreader 
events occur in reality, where many people, not just one 
person, in one building are infected by a single infectious 
person. 

Case fatality rate and infection fatality 
rate of different viral diseases

• Case fatality rate = Number of deaths in relation to all 
confirmed cases

• Infection fatality rate = Number of deaths in relation to 
all infected individuals (including projections) 

The case fatality rate of SARS-CoV-2 is strongly 
dependent on the age of the infected person. While it is 
less than 0.1 % among infected people until the age of 
around 50, the case fatality rate increases progressively 
from 50 years of age. The case fatality rate often exceeds 
10 % among people over 80. The infection fatality rate 
is more difficult to determine, as the actual number of 
infected people can only be estimated. However, the 
infection fatality rate is always below the case fatality rate. 
Undisputedly, SARS-CoV-2 has a calculated infection 
fatality rate between 0.5 and 0.8 for middle-aged and 
elderly adults. SARS-CoV-2 is therefore clearly more 
deadly than seasonal flu (influenza) with an infection 
fatality rate between 0.05 and 0.07 % (Levin et al. 2020). 

Figure 1: R0 and mortality of selected infectious diseases. Mortality is 
depicted on a logarithmic scale. More infectious variants of SARS-CoV-2 
also have a higher R0-value than depicted.* Figure adapted from the 
MicrobeScope.

Hospital capacity in Austria 

In Austria, 7.3 hospital beds are available per 
1.000 inhabitants (Statistik Austria, 2020), which 
means that not even one hospital bed is available per 
100 inhabitants. If more people need a hospital bed at the 
same time, capacity is exceeded and some severe cases 
cannot be admitted to the hospital, resulting in so-called 
triage. To prevent this situation from occurring, non-urgent 
operations are postponed. When the virus spreads in 
an uncontrolled way, triage is unavoidable. Regarding 
SARS-CoV-2, the capacity for intensive care treatment 
is even more critical. Even if only a small proportion of 
infected patients need an ICU bed, intensive care capacity 
can be quickly exceeded, as SARS-CoV-2 patients require 
intensive care for a particularly long time. 
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About the mathematics  
and modeling of viral spread

“Virus alert in Stayhompton“ gives the opportunity to 
explore basic concepts of mathematical modeling. The 
purpose of modeling is to get a picture of the future so that 
adequate measures are taken in the present. 

The spread of a virus, such as the YEAN-virus or 
SARS-CoV-2, initially – without countermeasures – 
proceeds exponentially (2t, where t = doubling interval). 
At a certain point, many people are infected or have 
recovered and are immune. At that point, the virus 
runs out of victims. The increase is only linear, and 
later the curve flattens. This is a logistic function or 
S-function, which is characteristic of so-called SIR models 
(susceptible, infected, recovered). The virus game, in the 
version presented here, shows the exponential increase 
in the number of infected people at the beginning of a 
pandemic. 

Exponential growth can also be illustrated by folding 
a sheet of paper. With each fold, the sheet’s thickness 
doubles. In the beginning, the sheet is 0.1 mm thick. 
When you fold the sheet once, its thickness increases 
to 0.2 mm. When you fold the sheet once more, its 
thickness increases to 0.4 mm. After the fifth fold, the 
sheet of paper is 3.2 mm thick. Fold it ten times, and 
the sheet is now over 10 centimeters thick. And now, 
things are moving fast. Fold the sheet of paper 24 times, 
and it is 1.6 kilometers thick. After 30 folds, it is over 
100 kilometers thick. With 42 folds, you (theoretically) 
reach the moon, after 51 folds the sun and the sheet 
would now be over 200 million kilometers thick. 

If mathematical models are to help make predictions 
about viral spread, modelers need precise information 
about the virus. Depending on the model’s objective, 
mathematical models require parameters such as 
incubation period, basic reproduction number, onset 
and duration of infectivity, seasonality, the proportion of 
immunity in the population, hospitalization period, and 
many more. Therefore, models improve the more we 
know about a virus. For parameters such as incubation 
period or hospitalization rates, models make use of 
scientific studies. Therefore, it is particularly important at 
the start of a pandemic (or after the emergence of new 
viral variants) to obtain valid information about a virus as 
quickly as possible.
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THE STORY OF STAYHOMPTON
It‘s a beautiful sunny spring day. Two residents of Stayhompton, a town of 100 inhabitants, return from their skiing 
holiday. What they both don’t know yet: During their holiday, they contracted the new YEAN-virus (YEt ANother Virus). 
Both still feel quite healthy, go out into town, where they can infect other people. They are both symptom free infected. 
Only after three days, the incubation period, they feel ill and come to “Stayhompton Clinic” for treatment. From now 
on, they no longer go into town. But how many people have the two already infected unwittingly? Can a major virus 
outbreak still be prevented? 

You are a team of scientists specializing in epidemiology ( = study of diseases in communities). Your task is to find 
out what can happen when two infected people come to Stayhompton. To achieve this, we jointly run through the 
course of a possible virus outbreak (“We simulate virus spread”). You document and observe what happens when the 
virus spreads through a city without any countermeasures. You collect data, document your observations, and draw 
conclusions. 

Each day consists of three phases: 

Phase 1: The day begins

The residents of Stayhompton get up in the morning and 
leave the residential area to go to buildings in town or to 
go to school. 

• Move the “day coin” or the figurine forward by 
one day. 

• Without looking, take inhabitant chips from the 
well-mixed bowl and form stacks in your hand. 

• Fill all buildings of Stayhompton by always taking 
the chip on top. Start at the concert hall. 

Phase 2: The virus spreads

• Check all buildings. Is an infected person (yellow 
chip) inside? If yes, an immediately adjacent person 
(top, bottom, left, or right) gets infected with the 
YEAN-virus. Swap this white chip for a yellow chip! 

• Count how many white chips are newly infected. 
Enter this value in your 
datasheet, in the 
counting table – 
row “newly 
infected”. 

Data sheet “Simulation”

Download data sheets: www.ista.ac.at/virusalarm

Counting table
Day 1 2 3 4 5 6 7 8 9 10

Newly infected

Infected 1 day ago 2

Infected 2 days ago 2

Newly sick ( hospital) 2
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2 3 6 11
2 2 3 6

2 2 3
2 2

4 7 13 24
0 0 2 4
96 93 87 76

Phase 3: The day ends

• The inhabitants go home. Return the chips that were 
on the city map to the residential area.

• Complete the counting table in the “simulation” data-
sheet. After each day, fill in the remaining orange and 
red boxes of this day. 

• Stayhompton goes 
to sleep. 

Reflection after day 3 (see lesson plan)

Play the first three days, as you did for day 1. Enter your 
data in the counting table. At the end of day 3, the first 
residents (initially the first 2 infected) feel ill and go to the 
clinic. Subsequently, all residents who were infected three 
days ago develop symptoms and are also treated and 
isolated in the clinic. At the end of each day, send those 
who develop symptoms to the clinic (refer to your counting 
table) by placing the corresponding number of yellow chips 
from the game into the bowl on / near “Stayhompton Clinic”. 

Play until the end of day 10 or until all inhabitants of 
Stayhompton are infected. Follow what happens in your 
graph. As scientists, you are interested in the course of the 
virus spread. Therefore, you create a graph based on your 
data. Count and calculate how many people are healthy 
or infected each day. Enter the values in your graph and 
connect the data points with lines in different colors. 

SchoOl
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Data sheet “Simulation”

Download data sheets: www.ista.ac.at/virusalarm

Counting table
Day 1 2 3 4 5 6 7 8 9 10

Newly infected

Infected 1 day ago 2

Infected 2 days ago 2

Newly sick ( hospital) 2
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Unit 2

THE DANCE WITH THE TIGER –  
MEASURES TO CONTROL VIRAL SPREAD

Objectives of this unit

• Students discuss which strategies are effective in 
containing a virus or slowing its spread.

• Students learn to distinguish between the terms 
basic reproduction number (R0) and net reproduction 
number (R or Reff).

• Students understand the need for physical / social 
distancing. 

• Students discuss the societal consequences 
(economic downturn, unemployment, learning loss) of 
various epidemiological measures. 

Subjects and age groups

• Biology, mathematics, geography, political education
• Grade 6 and higher 

Duration of unit

• 1 lesson (30 minutes of playing time / 20 minutes of 
discussion and reflection)

Required materials per group

• 1 map, 100 white chips (healthy residents) and 
100 yellow chips (infected residents), 1 datasheet 
“challenge”, no entry signs, pens, a coin or a playing 
piece, three bowls or cups.   

For the teacher

• Story of Stayhompton – game variant “challenge” 
(background information)

Preparations

• The class is divided into small groups of 3–4 students. 
• Each group receives the required materials.
• The chips represent the residents of Stayhompton. 

The chips are divided into two bowls according to 
color. In the bowl containing 100 white chips (healthy 
residents), students replace 2 white chips with two 
yellow chips (two residents who were infected while 
on vacation) and mix the chips again. This bowl is the 
residential area. An empty bowl is placed on “Stay-
hompton Clinic”.  

• One team member is in charge of the challenge data-
sheet, all other students are in charge of the chips.

Possible lesson plan

1 In principle, the gameplay is similar to that in unit 1 
(simulation). However, while the simulation is 
intended to illustrate viral spread, the goal of unit 2 is 
to slow viral spread. Each day, students decide which 
buildings to lock and which to leave open. Each day, 
penalty points are given for locked buildings. At the 
same time, “health points” are awarded each day for 
healthy residents.

2 After dividing the class into groups and distributing 
the material, the story of Stayhompton begins. 
Read the story right until the end of the first day. 
For younger students, working with the datasheets 
may be challenging. Help them or play the first day 
together with your students, before the groups 
continue playing on their own. Each group plays until 
the end of day 3. 

3 Joint discussion after day 3: Discuss with your 
students how many people were newly infected. If 
you already played unit 1, compare the number of 
newly infected people after day 2. Until the end of day 
three, the first two infected people could infect one 
other person each day, if they were out and about in 
Stayhompton. On the evening of day three, the first 
two infected people get sick and are isolated at Stay-
hompton Clinic. Without preventative measures, each 
of the two can therefore infect up to 3 other people. 
On average, they infect fewer people (around 2.3), as 
yellow chips may also remain in the residential area, 
where they will not infect anyone else. This number is 
called the basic reproduction number (R0). If buildings 
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are closed, we reduce the likelihood of infected people 
travelling around Stayhompton and infecting others. 
The more buildings we close, the lower the probability 
that other people are infected. The R-value decreases. 
The net reproduction number (R) or effective repro-
duction number (Reff) indicates how many people 
are, on average, infected by a single infectious person 
when preventative measures are taken, such as 
reducing contact by closing buildings. The objective of 
these measures is to reduce R below the value of 1. If, 
on average, each person infects fewer than one other 
person, the incidence of infection goes down. 

4 The students play until day 10 (or until all residents 
of Stayhompton are infected). Each day, the students 
decide which buildings are open and which buildings 
are closed. At the end of each day, students complete 
the counting tables on the datasheet “challenge”. 
Sick people (who were infected three days ago) 
are isolated at Stayhompton Clinic. If there are not 
enough residents in the residential area to fill all open 
buildings, the open buildings are filled in clockwise 
direction, starting at the concert hall. 

5 At the end of the game, compare the students’ 
counting tables in plenary. Which measures lead to a 
high number of daily and total points? How many sick 
people did each group have to isolate in the hospital 
during the 10 days?

6 Based on the background information, discuss the 
following questions with your students:

• Which measures were particularly successful in 
slowing the viral spread? 

• Assuming only 10 % of all sick people have to be 
treated in the hospital (comparable to the rate of 
SARS-CoV-2) and 1 hospital bed is available per 
100 residents (in Austria, this value lies at 0.7 per 
100 inhabitants): are the students’ measures enough 
to not put the hospital infrastructure under strain?

• What are knock-on effects of measures such as 
lengthy closures (economic downturn, unemployment, 
learning loss)?

• Why does the closure of some institutions (school, 
pharmacy) lead to more penalty points? Is this 
justifiable?

• What other measures are conceivable to slow the 
viral spread, while avoiding hard lockdowns (complete 
closure of non-essential infrastructure)?

• Do fortune and bad luck play a role in this game?

7 You can simulate the viral outbreak online at 
www.ista.ac.at/virusalarm/sim. (vaccinated 
individuals = 0, open buildings: your decision). 
Simulate different closure scenarios and discuss 
the mean values after 100 simulations. Note: With 
the simulator, unlike in the real game, a decision on 
building closures can be made only at the beginning 
of the 10 days for the entire period, not for each day.

8 Perspective: To control viral spread in the long-term, 
without further limiting societal and economic life 
through recurring lockdowns, treatment measures 
(effective drugs) and preventative measures (vacci-
nations) are needed. In Unit 3, we will explore how 
vaccinations can slow and prevent viral spread. 

Background information

The net reproduction number or effective reproduction 
number (R or Reff) is the number of new infections 
caused by an infectious individual, when preventative 
measures such as distancing measures, wearing of 
face masks, isolation of infected people, and quarantine 
of contact persons are taken into account. It is always 
smaller than R0. Even if a large proportion of people are 
immune, either through vaccination or previous illness, 
Reff decreases. 

The objective of all these measures is the reduction of Reff 
below a value of 1. A reproduction number of Reff = 1 is an 
important threshold between the exponential growth and 
the exponential decline in the number of new infections. 
From an epidemiological point of view, the lower the 
Reff-value the better. 

For as long as we did not have a vaccine against SARS- 
CoV-2, we had three fundamental strategies for dealing 
with the virus:

1 Ignoring the virus and letting the epidemic run its 
course: In the case of SARS-CoV-2, this would 
have led to tens of thousands of deaths in Austria. 
Vulnerable groups (the elderly, people with pre- 
existing conditions) and health care workers would 
be particularly affected. But such a strategy is also 
very dangerous for younger people. A collapse of the 
healthcare system and full hospitals / ICUs would also 
lead to avoidable deaths of younger people (e. g. any 
accident can become problematic very quickly). 

http://www.ista.ac.at/virusalarm/sim
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2 Eliminating the virus (“No Covid”): Countries like 
New Zealand and Australia attempted this strategy, 
partly with success. Very strict and sometimes very 
long lockdowns, in combination with rigorous entry 
requirements, for example, brought virus outbreaks 
in New Zealand to a complete standstill, at least 
temporarily. Individual new cases only occurred 
in connection with travel. The economy – strongly 
dependent on tourism – plummeted, as no tourist 
travel to New Zealand was permitted. For landlocked 
countries such as Austria, which are strongly 
integrated in the European market, such a strategy 
would be difficult to implement on their own. 

3 Containing the virus: From an epidemiological point 
of view, rigorous containment was a sensible strategy 
for countries such as Austria and Germany before 
achieving a high vaccination coverage rate. Initially, 
the number of new infections must be reduced within 
weeks (lockdown) to such an extent that extensive 
contact restrictions can be replaced by efficient contact 
tracing. The tougher the measures set – and adhered 
to – are, the smaller Reff becomes and the faster this 
can be achieved. This approach was referred to as 
“hammer and dance”. First, hit with a hammer to best 
interrupt the spread of infection. A hard lockdown 
is such a hammer. Then, the “dance with the tiger” 
(C. Drosten) begins. Schools, stores and restaurants 
are opened under certain conditions (e. g. wearing a 
face mask, keeping distance, not forming large groups, 
contact tracing), to control the viral spread (= not 
letting Reff rise above 1 in the medium term). To ensure 
that the dance with the virus suceeds and no further 
lockdowns follow, infections have to be avoided or 
detected as quickly as possible, so that infection chains 
can be interrupted. Here, teenagers and people with 
many social contacts can particularly contribute to 
reducing infections, by adhering to the recommended 
measures (keeping their distance, wearing face masks 
in closed spaces, not forming large groups, using a 
contact tracing app). 

Especially in the early phases of an epidemic or in “small 
societies”, such as our fictitious society of Stayhompton, 
chance plays a large role in how the virus spreads. 
Numbers, such as R, describe the average number of 
subsequent cases. However, there are also instances in 
which either no one else is infected, or many people are 
infected at the same time (“superspreading”). Accordingly, 
there are no (immediate) guarantees for the success of 
these measures – in the game or in reality. Despite a hard 
lockdown, isolated cases of infection may occur. Conversely, 
despite a lax approach to initial infections, things can “go 
well” for a short period of time. 

Literature and links

Robert Koch Institut (11. December 2020). Epidemiologischer 
Steckbrief zu SARS-CoV-2 und COVID-19. Retrieved at 
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_
Coronavirus/Steckbrief.html 

Salathé, M. & Case, N. (1. Mai 2020). Wie geht es weiter? 
 Zukunftsszenarien von COVID-19: eine spielbare 
Simulation [Simulation]. Retrieved at  
https://tquev.github.io/covid-19/

Meyer-Hermann, M, Pigeot, I., Priesemann, V., Schöbel, A. 
(2020). Adaptive Strategien zur Eindämmung der 
COVID-19-Epidemie. Retrieved at https://www.mpg.
de/14759871/corona-stellungnahme 
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THE STORY OF STAYHOMPTON –  
GAME VARIANT “CHALLENGE“
As the city government of Stayhompton, you are responsible for the well-being of your residents. According to newspaper 
reports, the outbreak of a novel disease is imminent. You can shut buildings in your city to reduce the risk of infection. 
However, closing buildings has unpleasant consequences (economic downturn, unemployment, learning loss, …). Can you 
find a good strategy to prevent a major virus outbreak?*

Each day consists of four game phases:

SchoOl

Phase 0: Deciding on measures

Decide which buildings you want to close today (and 
whether you want to take this measure at all). To do this, 
place the no entry signs on buildings. On the city map 
you can see how many penalty points closing a certain 
building will cost you. Mark your penalty points in the 
upper table on the data sheet. For comparison: At the 
end of the day, you will be awarded one health point per 
healthy inhabitant.

Phase 2: The virus spreads 

• Check all open buildings. Is an infected person (yellow 
chip) inside? If yes, an immediately adjacent person (top, 
bottom, left, or right) gets infected with the YEAN-virus. 
Swap this white chip for a yellow chip! No one gets 
infected at home: White chips that remained in the 
residential area stay white.

• Count how many white chips were newly infected in 
buildings. Enter this value in your datasheet “Challenge”, 
in the counting table – row “newly infected”. 

Phase 3: The day ends

• The residents of Stayhompton go home. Return the 
chips that were on the city map to the residential area. 
Mix the chips well. 

• Complete the counting table in the “simu-
lation” datasheet. After each day, fill in the 
remaining orange and red boxes of this day. 
Calculate your daily points by deducting 
the day’s penalty points from the number of 
healthy residents. 

• Stayhompton goes to sleep. 
• At the end of day 3, the first residents 

(initially the 2 first infected) become ill and go 
to the clinic. Subsequently, all residents who 
were infected three days ago become symp-
tomatic and are also treated and isolated in 
the clinic. At the end of each day, send newly 
infected people (see counting table) to the 
clinic by placing the corresponding number 
of yellow chips in the bowl on top of Stay-
hompton Clinic.

Play until day 10 or until all residents of Stayhompton are 
infected. If at any time only sick residents remain, enter 
50 penalty points for each remaining day. Calculate your total 
score by adding up all daily points. Compare your results 
with those of other teams, discuss your strategies together. 
Are you pandemic professionals?

* Unlike a real city government, you have the advantage of knowing how many residents are infected at any given point in time.

Phase 1: The day begins

The inhabitants of Stayhompton get up in the morning, 
leave the residential area, visit buildings in town and go to 
school. Move the “day coin” or the figurine forward by one 
day.

• Without looking, take inhabitant chips from the 
well-mixed bowl and form stacks in your hand. Fill 
the open buildings of Stayhompton in a clockwise 
direction. No chips are placed on closed buildings and 
the clinic. 

• Remaining chips stay in the residential area’s bowl 
(people who stayed at home).

This number and the light circles tell you how many 
residents’ chips are placed on the building.

Data sheet “Challenge”

Download data sheets: www.ista.ac.at/virusalarm

Day 1 2 3 4 5 6 7 8 9 10
Pharmacy −20 −20 −20 −20 −20 −20 −20 −20 −20 −20

Bakery −12 −12 −12 −12 −12 −12 −12 −12 −12 −12

Shopping center −8 −8 −8 −8 −8 −8 −8 −8 −8 −8

Concert hall −8 −8 −8 −8 −8 −8 −8 −8 −8 −8

Supermarket −20 −20 −20 −20 −20 −20 −20 −20 −20 −20

Restaurant −10 −10 −10 −10 −10 −10 −10 −10 −10 −10

School −16 −16 −16 −16 −16 −16 −16 −16 −16 −16

Gym −6 −6 −6 −6 −6 −6 −6 −6 −6 −6

Total penalty 
points

Penalty points for building closures
Using circles, mark the buildings you close in the column of the day. Sum up the circled points to calculate your daily total penalty points.

Counting table
Day 1 2 3 4 5 6 7 8 9 10

Newly infected

Infected 1 day ago 2

Infected 2 days ago 2

Newly sick ( hospital) 2

Healthy

Daily score
Calculate your daily score as the number of today‘s healthy people minus the total daily penalty points. Your total score is 
the sum of all daily scores.

Day 1 2 3 4 5 6 7 8 9 10

Daily score

Total score

FÜR EVOLUTIONSBIOLOGIE

This number tells you 
how many penalty points 
you receive for closing 
the building.
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Data sheet “Challenge”

Download data sheets: www.ista.ac.at/virusalarm

Day 1 2 3 4 5 6 7 8 9 10
Pharmacy −20 −20 −20 −20 −20 −20 −20 −20 −20 −20

Bakery −12 −12 −12 −12 −12 −12 −12 −12 −12 −12

Shopping center −8 −8 −8 −8 −8 −8 −8 −8 −8 −8

Concert hall −8 −8 −8 −8 −8 −8 −8 −8 −8 −8

Supermarket −20 −20 −20 −20 −20 −20 −20 −20 −20 −20

Restaurant −10 −10 −10 −10 −10 −10 −10 −10 −10 −10

School −16 −16 −16 −16 −16 −16 −16 −16 −16 −16

Gym −6 −6 −6 −6 −6 −6 −6 −6 −6 −6

Total penalty 
points

Penalty points for building closures
Using circles, mark the buildings you close in the column of the day. Sum up the circled points to calculate your daily total penalty points.

Counting table
Day 1 2 3 4 5 6 7 8 9 10

Newly infected

Infected 1 day ago 2

Infected 2 days ago 2

Newly sick ( hospital) 2

Healthy

Daily score
Calculate your daily score as the number of today‘s healthy people minus the total daily penalty points. Your total score is 
the sum of all daily scores.

Day 1 2 3 4 5 6 7 8 9 10

Daily score

Total score

FÜR EVOLUTIONSBIOLOGIE
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Unit 3

VACCINATION AS GAME CHANGER –  
TRIUMPH OF SCIENCE

Objectives of this unit

• The students simulate how vaccination affects the 
viral spread.

• The students understand how different vaccination 
rates affect viral spread and the number of sick people. 

• The students understand the concept of herd 
immunity. 

Subjects and age groups

• Biology, mathematics, geography, political education
• Grade 8 and higher

Duration of unit

1 lesson

Required materials per group

• 1 map, 100 white chips (healthy residents), 100 yellow 
chips (infected residents), 100 blue chips (vaccinated 
residents), 1 datasheet “vaccination”, pens in three 
colors, a coin, three bowls or cups.   

For the teacher

• The story of Stayhompton (see background 
information) 

Preparations

• The class is divided into small groups of 3–4 students.
• Each group receives the material.
• The chips represent residents. They are divided into 

three bowls, according to their color. A few months 
ago, a vaccine against the YEAN-virus was developed 
which reliably protects against infection and disease. 
However, not all residents of Stayhomptons are 
getting the vaccine – due to capacity reasons or for 
personal reasons. Each group has a different vaccina-
tion coverage rate (ranging from 30 % to 90 %). The 
group with a vaccination coverage of 30 % swaps 
30 white chips (healthy residents) for 30 blue chips 
(healthy and vaccinated residents). The group with a 
vaccination coverage of 90 % swaps 90 chips. 

• In the bowl containing, in total, 100 white and blue 
chips (healthy and vaccinated residents), two white 
chips are replaced by two yellow chips (residents who 
were infected on holiday). Mix the chips well. This 
bowl is the residential area. The empty bowl is placed 
on the Stayhompton Clinic.

• One team member is in charge of the “vaccination” 
datasheet, all other students are in charge of the chips.

Possible lesson plan

1 After dividing the class into groups and distributing 
the material, the story of Stayhompton begins. 
Read the story right until the end of the first day. 
For younger students, working with the datasheets 
may be challenging. Help them or play the first day 
together with your students, before the groups 
continue playing on their own. 

2 Each group plays until the end of day 3 and enter 
their data into the datasheet. At the end of day 3, 
the first two infected people become sick (incubation 
period = 3 days). They isolate at Stayhompton Clinic 
(before day 4 starts, two yellow chips are taken from 
the residential area and placed in the clinic).

3 The students play until day 10 (or until all residents 
are infected). After each day, students complete the 
counting tables in the datasheet “simulation”. If there 
are not enough residents in the residential area to 
fill all open buildings, the open buildings are filled in 
clockwise direction, starting at the concert hall. 
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4 At the end of the game, discuss the charts with your 
students. On the basis of the background information, 
address the following questions:

5 How does the vaccination coverage influence viral 
spread?

6 How does the vaccination coverage influence the 
number of sick people? 

7 In Austria, 0.7 hospital beds are available per 
100 inhabitants. In case of an infection with 
SARS-CoV-2, approx. 10 % of sick people need to be 
treated in hospital.* Assuming that similar parameters 
apply to Stayhompton and the YEAN-virus (not all, but 
10 % of sick residents have to be treated in hospital, 
there is one hospital bed per 100 residents): At which 
vaccination coverage rates are bottlenecks in the 
Stayhompton Clinic avoided (max. 10 patients)?

8 Some people cannot be vaccinated because of pre- 
existing conditions. How can they be protected? 

To discuss these questions, you can again use the 
simulator as a support (www.ista.ac.at/virusalarm/sim; 
vaccinated individuals = at will; open buildings: at will). 
How effective are building closures, compared to high rates 
of vaccine coverage? At which coverage rate are non-vac-
cinated individuals noticeably protected? 

How can we succeed at convincing as many people 
as possible to get vaccinated? Discuss the topics 
of mandatory vaccinations, information campaigns, 
opt-in / opt-out, vaccination as an entry requirement for 
e. g. international flights, festivals, etc. Which measures 
would the students implement to avoid further restrictions 
in everyday life (face masks in enclosed spaces, cancella-
tion of festivals, etc.)?

Background information

Vaccines against SARS-CoV-2: Triumph of science

Without working vaccines against SARS-CoV-2, millions 
more people would die, more lockdowns would be 
required. The economy would continue to plummet, unem-
ployment and poverty risk would rise worldwide, including 
in Europe.

In December 2020, the first vaccines against the coronavirus 
were approved according to strict Western standards. Less 
than a year after the virus first became known. 

Until now, developing and testing a vaccine in less than 
four years was impossible. At least another year would 
be needed for examining the test results and the approval 
process. The quick development of vaccines against 
SARS-CoV-2 was not made possible by compromising 
safety regulations. Instead, it is due to the spectacular 
progress in biomedicine, highly ambitious scientists, high 
levels of governmental and private investment, and the 
streamlining of the approval process. The production of a 
very large volume of vaccines is also made possible thanks 
to newly implemented technology (mRNA vaccines). 
The development of these mRNA-vaccines is based on 
decades-long basic science, mRNA vaccines have been 
investigated in clinical trials for several years. 

Herd immunity

When you get vaccinated, you primarily protect yourself 
from the infectious disease. However, some people 
may not be able to get vaccinated, due to pre-existing 
conditions. They depend on other people around them 
being vaccinated, so that their contacts pose less risk of 
infection. Therefore, a vaccine not only protects the person 
who is vaccinated, but also contributes to the protection 
of vulnerable groups. Herd immunity means that an 
entire community is protected from an infectious disease, 
because a large proportion of that community is immune 
– either because they were previously infected or because 
they have been vaccinated. The pathogen no longer finds 
anyone to infect, and so the disease gradually disappears. 

This works particularly well with vaccines that produce a 
so-called sterilizing immunity, which prevents vaccinated 
individuals from passing on a virus (example: measles 
vaccination). If a vaccine only partially protects against 
infection and transmission, as in the case of some variants 
of the SARS-CoV-2 virus, the herd protection effect is 
reduced. The protection against severe disease is usually 
not affected.

http://www.ista.ac.at/virusalarm/sim
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If no one in Stayhompton is vaccinated, the risk of infection 
with the YEAN-virus remains at 99 % for all residents 
(after 10 days, all building opened, vaccination coverage = 
0 %). When half of all residents are vaccinated (vaccination 
coverage = 50 %), the probability of an infection for all 
non-vaccinated individuals initially only drops slightly, to 
87 %. When the vaccination coverage reaches 80 %, the 
probability of infection for non-vaccinated individuals drops 
to 30 %. 

Protecting non-vaccinated individuals is, of course, easier 
to reach when – in addition to vaccinating – contacts are 
further reduced. When the concert hall and the restaurant 
are closed, a vaccination coverage of only 50 % is needed to 
half the risk of infection for non-vaccinated individuals. The 
higher the vaccination coverage, the faster the residents 
of Stayhompton can return to their normal lives and still 
protect those who are not vaccinated.

In the game, vaccination coverage has to reach around 75 % 
to ensure that hospital capacities are not overwhelmed at 
day 10. 

Currently, we only have estimates of how may people have 
to be immune against SARS-CoV-2 in order to reach herd 
immunity. Herd immunity is also not a tough protective 
wall – it rises or falls with the emergence of new variants, 
vaccines, or waning immunity. Generally speaking, the 
higher the vaccination coverage, the sooner normal life can 
resume and the sooner we protect people who cannot be 
vaccinated against SARS-CoV-2. Certainly, achieving herd 
immunity “naturally”, through extensive infection of the 
population, would be associated with countless preventable 
deaths and massive excess mortality.

Vaccination readiness in Austria

In the approval studies, BioNTech / Pfizer’s and Moderna’s 
first vaccine candidates reached an efficacy of over 
90 %. But even the best vaccine is ineffective if no one is 
vaccinated. In a representative survey (N=1000) carried out 
at the end of November 2020, just 50 % of the surveyed 
Austrians above the age of 16 indicated that they would 
like to get vaccinated against COVID-19 (Gallup 2020). 
The less effort it takes to get vaccinated (e. g. no cost, easily 
accessible vaccination centers), the more people will get 
vaccinated. A further possibility to increase vaccination 
coverage – while still keeping vaccination voluntary – is 
the so-called opt-out solution. Citizens automatically 
receive a vaccination date at a nearby vaccination centre 
(they do not have to take care of it themselves), and 
would have to actively cancel their appointment with a 

justification. If, despite such incentives, not enough people 
get vaccinated to avert a threat to the healthcare system, 
mandatory vaccination is considered the last option in 
many places. The Austrian federal government announced 
such a requirement in November 2021. In doing so, it 
has the majority of the population behind it: while only 
2 out of 10 respondents in Austria supported mandatory 
vaccination in November 2020, approval rose to just 
under 6 out of 10 in December 2021 – with a vaccination 
coverage rate of just over 70 %.

Due to the emergence of new virus variants, the 
development of adapted vaccines, and a constant change in 
immunity in the population, the topic of vaccination and all 
related questions will probably continue to be the subject of 
debate in the future.

Literature and links

Bundeszentrale für gesundheitliche Aufklärung (10. December 
2020). Herdenimmunität: Schutz für den Einzelnen und 
die Gemeinschaft [Simulation]. Retrieved at  
https://www.impfen-info.de/wissenswertes/
gemeinschaftsschutz/ 

Gallup Institut (10. November 2020). Gallup Stimmungsbaro-
meter Corona. Retrieved at https://www.gallup.at/ 
fileadmin/documents/PDF/marktstudien/23338_ 
Ergebnisse_Impfbereitschaft.pdf 

Gallup Institut (29 December 2021). Corona Monitor. Retrieved 
at https://www.gallup.at/fileadmin/documents/PDF/
marktstudien/2021/PA_Gallup_Impfskepsis_ist_mehr_
als_ein_Gesundheitsthema_29122021.docx.pdf

Robert Koch Institut (11. December 2020). Epidemiologischer 
Steckbrief zu SARS-CoV-2 und COVID-19. Retrieved at 
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_
Coronavirus/Steckbrief.html 

*  The above information on SARS-CoV-2 refers to the original 
virus variant that triggered the pandemic in spring 2020. Later 
variants (e. g. delta, omicron) differ significantly – depending on 
the variant, they are more infectious (higher R0 values), or they 
differ in the incidence of severe illness.
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https://www.gallup.at/fileadmin/documents/PDF/marktstudien/2021/PA_Gallup_Impfskepsis_ist_mehr_als_ein_Gesundheitsthema_29122021.docx.pdf
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Steckbrief.html
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Steckbrief.html
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THE STORY OF STAYHOMPTON –  
ONE YEAR LATER
Not again. It is a beautiful spring day, when two people return from their skiing holiday to the small, 100 inhabitant town 
of Stayhompton. They have brought back the YEAN-virus, which they contracted on vacation. They still feel healthy, go 
into town and can infect other people. They are symptom free infected. They only feel ill after an incubation period of 
three days. Now, they come to Stayhompton Clinic and no longer go into town. Luckily, the YEAN-virus isn’t that novel 
anymore, and an effective vaccine has been developed. But not all people in Stayhompton have been vaccinated yet. Is the 
vaccination coverage high enough to prevent another outbreak? 

You are a team of scientists specializing in epidemiology. Your task is to find out how many residents have to be vaccinated 
in order to prevent an uncontrolled viral outbreak. To do so, you play through the course of a potential viral outbreak. You 
observe and document, how the virus spreads at different vaccination coverage rates (30–90 % of the population). You 
collect data and draw your own conclusions. 

Each day consists of 3 game phases:

Phase 1: The day begins

The residents of Stayhompton get up in the morning, 
leave the residential area, visit buildings in town and go to 
school.

Move the “day coin” or the figurine forward by one day.

• Without looking, take inhabitants chips from the well-
mixed bowl and form stacks in your hand. 

• Fill all buildings of Stayhompton, beginning with the 
uppermost chip. Start at the concert hall. 

Phase 2: The virus spreads

• Check all open buildings. Is an infected person (yellow 
chip) inside? If yes, an immediately adjacent person 
(top, bottom, left, or right) gets infected with the 
YEAN-virus. Swap this white chip for a yellow chip! 
Vaccinated people (blue chips) cannot be infected.

• Count how many white chips were newly infected. 
Enter this value in the counting table – row “newly 
infected”. 

Phase 3: The day ends

• The residents go home. Return the chips from the city 
map to the residential area. 

• Complete the counting table in your “vaccination” 
datasheet. After each day, complete the remaining 
orange and red fields of that day.

• Stayhompton goes to sleep. 

Reflection after day 3

Play the first three days, analogous to day 1. Enter the data 
in the counting table. At the end of day 3, the first residents 
(in the beginning, the first two infected people) get sick 
and go to the clinic. Subsequently, all residents who were 
infected three days previously, develop symptoms. They 
are also treated and isolated at the clinic. At the end of 
each day, send newly sick people (see your counting table) 
to the clinic, by placing the corresponding number of 
yellow chips from the residential area into the bowl at or 
near the Stayhompton Clinic. 

Play until day 10, or until all residents of Stayhompton are 
infected. Follow what happens in your chart. As scientists, 
you are interested in the course of the virus spread. 
Therefore, you draw a chart based on your data. Count and 
calculate how many healthy and infected individuals you 
have each day. Enter the values in your chart and connect 
the datapoints with lines in different colors. 

SchoOl
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Data sheet “Vaccination”

Counting table
Day 1 2 3 4 5 6 7 8 9 10

Newly infected

Infected 1 day ago 2

Infected 2 days ago 2

Newly sick ( hospital) 2

Diagram
Day 1 2 3 4 5 6 7 8 9 10

Total infected

Total sick

Healthy

Vaccination coverage:   %

Download data sheets: www.ista.ac.at/virusalarm
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