
Page 8 of 72 
 

Teaching and learning materials on Pro-Con Vaccination 

(University of Bonn) 

Vaccination 

SUMMARY  

This activity is aimed at schools and teachers who want to engage students on the topic of vaccination 

in general and spreading of diseases in particular. 

INTRODUCTION TO THE TOPIC 

To understand why vaccinations are an effective tool in disease prevention, knowledge about the 
spread of infectious diseases is useful. The spreading of diseases is often abstract, invisible, and hard 
to trace. Making the spread visible through educational activities can lay a foundation for 
understanding the risks of an uncontrolled proliferation of viruses or bacteria. 

PRESENTATION OF THE MATERIALS  
 

Overview 

The material on vaccination education has been developed at the University of Bonn’s department of 

biology education in cooperation with secondary school teachers, researchers in the fields of 

immunobiology, university experts in ethics, and the association “Impfaufklärung in Deutschland” 

(Association for Vaccination Awareness in Germany).  

The target group for this teaching learning sequence is secondary school students (13–14 years). 

However, it can be adapted to other target groups. The individual activities of the Teaching Learning 

Sequence (TLS) were integrated into regular school lessons on immune biology (three times 90 

minutes). The whole sequence took place in the classroom, with experts visiting the school. Before 

the start of the TLS, the students had created comics about the different parts/cells of the immune 

system as part of their regular lesson.  

Unit 1 of the TLS began with a presentation on the immune system by a researcher from the 

ImmunoSensation cluster of excellence at the University of Bonn (figure 1). The scientist included the 

students’ comics in his presentation, that the teacher had sent to him in advance. At the end of his 

presentation, the scientist nominated the best comics, and the students received some little award by 

their teacher. In unit 2, medical students from the association "Impfaufklärung in Deutschland" gave 

an interactive presentation covering the history and effects of vaccinations, with a special focus on 

HPV vaccination (figure 2 + 3), as this vaccination is of particular relevance to students of this age 

group. Unit 3 focused on the ethical evaluation of vaccination. With help from ethics experts from Bonn 

University’s Centre for Life Ethics, students were given the opportunity to discuss the pros and cons 

of HPV vaccination in a role play, focussing on aspects such as self-determination over one's own 

body (figure 4). 

Here, we present two interactive activities of unit 2 (see also figures 2 & 3). These activities have been 

developed and introduced to the students by the medical students from the association 

“Impfaufklärung in Deutschland”. 

  



 

 

Information  

Age 13–14 

Topic Vaccination/HPV 

Country Germany 

Duration (select 
those which apply): 

x Less than 1 hour 

 Between 1-2 hours 

 Between 2-5 hours 

 Between 5-10 hours 

 More than 10 hours 

Stakeholders 
involved in the 
implementation 
(select those which 
apply) 

x Teachers 

 Families 

 Researchers 

 Experts from industry 

 Informal and non-formal education professionals 

 Professionals from the Media 

 Policy Makers 

x Other (civil society) 

Open Schooling 
Scaffoldings (select 
those which apply): 
 

x Reflection activities 

 Jigsaw groups / debates 

x Meet with the experts 

 Learn in the lab 

 Going outside 

 Other (add all Open Schooling Keywords you consider 

relevant for your activity/TLS):  

Other Tags x Modelling 

 Inquiry 

 Argumentation 

 Social Justice 

 Gender 

 CLIL (Content and Language Integrated Learning)  

 Problem-based learning 

 Project-based learning 

 Formative Evaluation 

 Flipped Classroom  

x Contextualization 

 Design Thinking 

 Case study 

x Gamification 

 Making 

 STEAM perspective 

 Technological process 

 ICT 

 Tinkering 

 Evaluation Rubric 

x Cooperative work 

 Add all keywords that you consider relevant to describe 
your activity/TLS 

Technical Resources - 

 

  



 

 

 

TEACHING AND LEARNING MATERIALS  
 

VISUAL ABSTRACT  

  

Figure 1: Students listening to the presentation by a researcher for 
innate immunology from University Hospital Bonn about the immune 

system, including comics the students had prepared beforehand (Unit 
1). 

Figure 2: Students collected words related 
to the topic of vaccination - “Vaccination 

ABC” (Unit 2). 

  

Figure 3: Students exchanging the water from their 

cups during a game to model how viruses spread 

(Unit 2). 

Figure 4: Students discussing about pros and cons of HPV 
vaccination in a fishbowl discussion with ethics experts (Unit 

3). 

 

  



 

 

ACTIVITIES 
 

Activity 1: Association game: Vaccination ABC 

The first activity is an association game. For this game, the alphabet is written on a flipchart (or the 

blackboard). Students are asked to write the terms, that spontaneously come to their minds in 

connection with the topic of vaccination, behind the respective letter with which the term begins (figure 

2). The game can also be played digitally. Apps such as Mentimeter (https://www.mentimeter.com/), 

an interactive presentation software that allows many people to work on a template at the same time, 

are suitable for this. The students can dial in via their smartphones using a QR code and get started 

straight away without logging in. 

The aim of the game is to give students an introduction to the topic and to make them reflect on how 

much they have already read, heard and learned about it. At the same time, this activity can be used 

to assess students' level of knowledge and provide an opportunity for follow-up questions. 

Keywords: Reflection, Knowledge 

Students’ resources 

• Mentimeter – App for association game: https://www.mentimeter.com/  

Activity 2: Spread of a virus - game 

The second game has the purpose to model the spread of a viral infection. Each student is given a 

cup half filled with tap water. Without telling the students, three of the cups (the number can be 

changed in accordance to the group size) have been filled with salt water and unobtrusively marked 

with a cross underneath. These cups represent infectious persons.  

The students are asked to walk through the room and get together in groups of two, to illustrate a 

social contact. With their partner, the students mix the water in their cups (figure 3). They do this by 

pouring the contents of one cup into another and then dividing the amount equally again between the 

two cups. The students walk around in the room again, and these steps are repeated. Each student 

should have 2–3 "contacts" with other students before everyone sits down again. Students are then 

informed that there had been three cups of salt water in the beginning of the activity. They now take 

a sip and see who has salt water in their cup to find out who “got infected”. Afterwards, the students 

can find out who initially had the salt water cups by checking the crosses underneath.  

With this activity, it can easily be illustrated that a disease can spread very fast within a group of people 

even if the students just had a few social contacts. 

Keywords: Visualising, Understanding 

  

https://www.mentimeter.com/


 

 

 

Teachers’ resources 
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You will need the following materials :

• Paper cups (number = participating students)

• Drinkable water

• Salt (3 tea spoons)

• Pen

Preparations:

Fill all the cups halfway with water. In three of the cups dissolve about one

teaspoon of salt. Mark these cups with a cross on the bottom.

How it works:

Distribute the cups to the students without telling them about the salt water.

The students then move around the room, mixing their water with at least

2–3 contacts each. They do this by pouring the contents of one cup into

another and then dividing the amount equally again between the two cups.

At the end of the game, the students should drink from their cups and use

their hand to signal who is "infected” (= tastes salt). They should then check

the bottom of the cup to see who had been infected at the beginning of the
game (= cross to show that salt had been added).

Classroom game: Spread of a viral infection

• How many of you were infected at the beginning of the activity? How

many are infected now after 2-3 contacts?

• Would you have suspected such a result? Why / Why not?

• Can you trace back the spread of the virus?

• What conclusions do you draw from this activity?

Questions for the students:

https://link.springer.com/article/10.1007/s11191-020-00143-5
https://discovery.ucl.ac.uk/id/eprint/10141014/
https://link.springer.com/article/10.1007/s11191-022-00339-x
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
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Vaccination against COVID-19 

SUMMARY  

This toolkit is aimed at teachers who want to engage with students on the topic of vaccination in 

general and the Covid-19 vaccine in particular, either extracurricular or integrated into regular biology 

lessons. 

INTRODUCTION TO THE TOPIC 

Vaccinations are considered the most effective way to prevent major diseases (WHO, 2019). 

Vaccinations prevent approximately 2–3 million deaths worldwide each year, and 1.5 million additional 

deaths could be avoided by increasing global immunization coverage (WHO, 2019). According to the 

WHO (2019), vaccine fatigue and the global decline in immunisation coverage are among the top 10 

threats to global health. 

Vaccine education tends to overlook the history of how vaccinations prevented the spread of infectious 

diseases in the past (Reiss, 2021). Often, Jenner's development of the smallpox vaccination is taught 

as the starting point for the emergence of vaccinations, although the first attempts go back further 

(Reiss, 2021). Knowledge of the history of science related to vaccination improves the understanding 

of science and how scientists work and, as a result, counters the emerging scepticism about science 

in today’s society (Reiss, 2020). 

When it comes to controversial issues, such as vaccination, education has to go beyond the 

presentation of scientific facts and should seek to enable learners to interpret and evaluate factual 

information. However, schools should also adequately address concerns, e. g. about vaccination 

(Reiss, 2021). This can be achieved through discussions among students, which help them to 

articulate their own views and to listen to the opinions of others, even if they do not correspond to their 

own views (Reiss, 2021). In the Multipliers project, we explore the potential of vaccination as a 

controversial issue to practice fact-based decision-making and critical thinking. 

PRESENTATION OF THE MATERIALS  
 

Overview 

The material on vaccination education has been developed at the University of Bonn’s department of 

biology education in cooperation with secondary school teachers, researchers in the fields of 

immunobiology, university experts in ethics, and the association “Impfaufklärung in Deutschland” 

(Association for Vaccination Awareness in Germany). The target group for this teaching learning 

sequence is upper school students (16–17 years). However, it can be adapted to other target groups. 

The educational activities on vaccination were carried out on three subsequent afternoons. On the 

first afternoon, scientific facts about the immune system and vaccinations were in the focus. 

Information was shared with the students by various experts, a professor of immunology from the 

University Hospital and medical students from “Impfaufklärung in Deutschland”, through presentations 

and interactive games (Figure 1). On the second afternoon, practical work related to immunology 

research was central. The students were divided into groups and gained hands-on experiences in 

different laboratories of the ImmunoSensation Research Cluster of Excellence at the University of 

Bonn (Figure 2). The third afternoon’s activities focused on the ethical evaluation of vaccination. With 

the help of ethics and philosophy experts from the Bonn University’s Centre for Life Ethics, the 

students had the opportunity to discuss the controversial topic of a mandatory Covid-19 vaccination. 

Divided into three groups, each representing a different position, the students developed arguments 

based on materials provided in paper version (Figure 3 + 4) and from specific websites (web search).  

Here we present only the part of the teaching learning sequence, that focused on the ethical evaluation 

(afternoon 3 of the TLS), as this can be transferred to other controversial topics and target groups. 



 

 

Information  

Age 16–17 

Topic Vaccination/Covid-19 

Country Germany 

Duration (select 
those which apply): 

 Less than 1 hour 

 Between 1-2 hours 

x Between 2-5 hours 

 Between 5-10 hours 

 More than 10 hours 

Stakeholders 
involved in the 
implementation 
(select those which 
apply) 

x Teachers 

 Families 

x Researchers 

 Experts from industry 

 Informal and non-formal education professionals 

 Professionals from the Media 

 Policy Makers 

 Other (civil society) 

Open Schooling 
Scaffoldings (select 
those which apply): 
 

x Reflection activities 

x Jigsaw groups / debates 

x Meet with the experts 

 Learn in the lab 

 Going outside 

 Other (add all Open Schooling Keywords you consider 

relevant for your activity/TLS):  

Other Tags  Modelling 

 Inquiry 

x Argumentation 

x Social Justice 

 Gender 

 CLIL (Content and Language Integrated Learning)  

 Problem-based learning 

 Project-based learning 

 Formative Evaluation 

 Flipped Classroom  

x Contextualization 

 Design Thinking 

 Case study 

 Gamification 

 Making 

 STEAM perspective 

 Technological process 

 ICT 

 Tinkering 

 Evaluation Rubric 

x Cooperative work 

 Add all keywords that you consider relevant to describe 
your activity/TLS 

Technical Resources WiFi for web search (in the best case also laptops/tablets) 

TEACHING AND LEARNING MATERIALS  
 



 

 

VISUAL ABSTRACT  

  

Figure 1: Students listening to a presentation by a 
professor for immunology from University Hospital Bonn 
about the immune system in a university lecture hall (Day 

1). 

Figure 2: Students working on an electrophoresis in an 
authentic research lab (Day 2). 

 

 

 

Figure 3: Students collecting their arguments for and 
against a mandatory Covid-19 vaccination in preparation 
for their group discussion in the Bonn University’s Center 

for Live Ethics (Day 3). 

Figure 4: Students discussing their positions all together; 
group discussion moderated by an ethics expert in the 

Center for Live Ethics (Day 3). 

ACTIVITIES 

The activity presented here relates to the ethical discussion, if a general or partial mandatory Covid-

19 vaccination should be implemented. For the discussion, the group of students are divided into three 

sub-groups representing different opinions: 1. general mandatory vaccination, 2. mandatory 

vaccination for risk groups only, 3. no mandatory vaccination at all. Each group receives the following 

factual information on vaccination: extracts of the presentations held on Day 1, information by the 

Robert Koch-Institute, and recommendations of the “Deutscher Ethikrat” (German Ethics Council). In 

addition, students have the possibility to search for information on the web. Arguments are developed 

in small groups and then discussed by 2–3 representatives per group (fishbowl strategy). A moderator 

(teacher, or in our case expert) guides the discussion, making sure that everyone has their say and 

keeping the exchange lively. Additional chairs can be set up on the plenary to encourage students 

from the audience to join the discussion.  

  



 

 

 

Activity 1. Should we introduce mandatory vaccination for all? 

The aim of this activity is to strengthen students’ analytical and critical thinking skills on a socially 

relevant and controversial issue. By discussing whether, and if so, under which conditions 

vaccinations should be mandatory, students apply the knowledge of immune biology they have 

acquired before. In addition, they add to the factual information an ethics perspective by considering 

personal and societal values.  

Keywords: Argumentation, cooperation, factual information, ethical perspective 

Students’ resources 
 

Online 

• Robert-Koch-Institut Gesprächskarten. (2023, Feb. 24). 

https://www.rki.de/DE/Content/Infekt/Impfen/ImpfungenAZ/COVID-

19/Gespraechskarten_Impfen.pdf?__blob=publicationFile 

(Suggestions on how to talk about vaccination to family and friends / German) 

 

o Similar information in English: 

https://www.unicef.org/coronavirus/how-talk-about-covid-19-vaccines 

https://www.who.int/news-room/feature-stories/detail/how-to-talk-about-vaccines  

 

• Robert-Koch-Institut Covid-19 und Impfen. (2023, Feb. 24). 

https://www.rki.de/DE/Content/Infekt/Impfen/ImpfungenAZ/COVID-19/COVID-19.html 

(German) 

• Robert-Koch-Institut Covid-19. (2023, March 24). 

https://www.rki.de/EN/Content/infections/epidemiology/outbreaks/COVID-19/COVID19.html 

(English) 

 

• World Health Organization Coronavirus disease (COVID-19) pandemic. (2023, March 24). 

https://www.who.int/emergencies/diseases/novel-coronavirus-2019  

 

Materials 

Steps to reach a judgement/Teilschritte zur Urteilsfindung (English and German 

version) 

The following materials can be used by the students to develop, evaluate and rank their 

arguments in preparation for a discussion, e. g. on vaccination. 

In preparation for the discussion, we recommend using the following material in class. The 

aim of this material is to help the students developing a judgement step-by-step by first 

collecting arguments, then assigning evidence and values, ranking arguments, taking a 

decision, and finally reflecting on options of action. This approach fosters reflection on 

arguments and helps the students to realize, that these are always linked to facts on the one 

side and values on the other side.  

The topics of discussion are not limited to the teaching of biology, but can be extended to 

many subject areas – for example, ethics and moral philosophy. The target method (Figure 6) 

can be used to rank arguments as part of step 4 in the step-by-step approach for reaching a 

judgement (Figure 5).  

 

  

https://www.rki.de/DE/Content/Infekt/Impfen/ImpfungenAZ/COVID-19/Gespraechskarten_Impfen.pdf?__blob=publicationFile
https://www.rki.de/DE/Content/Infekt/Impfen/ImpfungenAZ/COVID-19/Gespraechskarten_Impfen.pdf?__blob=publicationFile
https://www.unicef.org/coronavirus/how-talk-about-covid-19-vaccines
https://www.who.int/news-room/feature-stories/detail/how-to-talk-about-vaccines
https://www.rki.de/DE/Content/Infekt/Impfen/ImpfungenAZ/COVID-19/COVID-19.html
https://www.rki.de/EN/Content/infections/epidemiology/outbreaks/COVID-19/COVID19.html
https://www.who.int/emergencies/diseases/novel-coronavirus-2019


 

 

 

Figure 5: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

Figure 6: 

 

  



 

 

Figure 7: 

  



 

 

Figure 8: 
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