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1 Executive Summary 
 
The MULTIPLIERS project, capitalising on an international consortium made of eight partners, aims at triggering 
a process for facilitating the transition of schools into innovative and open collectors of new ideas, practices and 
scientific approaches. The project aims to offer the communities in which the Beneficiaries are embedded a 
space for open, inclusive, and inquiry-based learning on science issues that have an impact on citizens’ lives. 

This will be achieved by establishing multiplayers’ partnerships (Open Science Communities, hereinafter 
referred to as ‘OSCs’) involving different stakeholders such as: schools, families, civil society organisations, 
informal education providers, policymakers, media, industry, and a vast range of science institutions based in 
six EU countries, very different in terms of their geographical and economic situations (namely Germany, 
Cyprus, Spain, Slovenia, Sweden, and Italy). The OSCs will jointly agree upon socio-scientific issues to be 
tackled and develop real-life projects to be implemented with schools involving the wider community, through 
dedicated local events, and through designing and exploiting science communication media.  

Part of the Work Package 4: Students acting as knowledge multipliers towards families and local communities 
which is led by UAB, is the submission of the deliverable (D4.1.). The purpose of this deliverable is providing a 
first description of a set of tools designed, implemented, and evaluated in the open-school science learning 
projects (OSS). Specially this deliverable focuses on those tools that have been considered during the first 
implementation of the OSS projects more useful to engage students and to address the selected SSI in each 
country (the identified phase 2 of the "MULTIPLIERS Common Approach" (D2.2). In this sense, this includes 
tools to involve students in authentic science activities with the participation of different OSC members (e.g., 
media, science research institutions, policy makers, industry, etc.) such as: the observation of their environment, 
carry sustained inquires to collect data about phenomena, form arguments to be used in a debate considering 
different perspectives, co-create solutions, between others.  

This deliverable builds on two previous reports, namely the "Report of identified good practices and Needs 
analysis" (D2.1) and the "MULTIPLIERS Common Approach" (D2.2). These reports were instrumental in 
identifying the most pertinent practices and requirements of prior works on open schooling and science 
education. Additionally, they establish a description of the common approach for designing, implementing, and 
evaluating the OSS MULTIPLIERS projects. This includes the identification of the main phases of the process, 
the key concepts (KC), the design principles (DP), the scaffolds, and the impact indicators. It is important to note 
that this is the initial set of toolkits for the MULTIPLIERS project. Consequently, in the coming months, it is 
expected that new helpful tools for the three phases of the MULTIPLIERS common approach will be identified, 
and changes based on a thorough evaluation of the activities will be made. All changes will be included in the 
subsequent set of toolkits for the project.  
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2 Introduction 

This document presents the MULTIPLIERS first set of toolkits as a deliverable 4.1.  
 
The MULTIPIERS project aims to increase the opportunities for science learning by fostering 
cooperation between different stakeholders (students, schools, families, local communities, civil 
society organizations, informal learning providers, universities, the media, policymakers, and 
industry). To achieve this, each country that are part of the consortium (Germany, Cyprus, Spain, 
Slovenia, Sweden, and Italy) establish an Open Science Communities (OSCs), a novel learning 
partnership where the aforementioned stakeholders are involved.  
 
According to the Multipliers common approach (D2.2.), three of the main objectives of the OSCs are:  
 

1. Co-design and enact interesting and challenging inter-disciplinary inquiry projects for school 
students to strengthen their analytical and critical thinking competencies, on issues of societal 
relevance. 

2. Create collaboration initiatives between schools and science professionals to broaden role 
models that are accessible to students and enrich their interests and career aspirations. 

3. Support students in their role as Multipliers bringing their projects to their families and local 
communities by actively involving them in inquiry projects and by developing courses of action 
to reach wide audiences. 
 

To do so, each OSC has been engaged in a collaborative process aimed at designing, implementing, 
and evaluating an open-school science learning (OSS) project that brings real-life cases addressing 
contemporary challenges/socio scientific issues (see Table 1 later in this document). All OSS projects 
are based on a common approach (D2.2.) and are based on the same operational definition of Open 
Schooling outlined in the MULTIPLIERS common approach (D2.2.):   
 

 
Additionally, all OSS projects share the same two Specific Objectives (SO). The first (SO2), aims to 
increase students’ interest in science, self-efficacy for learning science, and their science career 
awareness by integrating real-life, open-school projects with science professionals - including 
authentic settings and workplaces - into science learning. The second (SO3) is to develop analytical 
and critical thinking competencies for students, families, and the wider community to enable problem-
solving and innovation. 
 

Open Schooling is an educational perspective in which schools become open to society by 
bidirectionally collaborating with different institutions with the aim to:  

a) Improve community well-being by raising awareness and co-creating solutions to both 
personal and socially relevant problems that have a direct impact at a local level.  

b) Enrich the curricula and pedagogical repertoire of schools, by sharing different views 
and expertise from both educational and non-educational agents and institutions with the aim 
to promote students’ meaningful learning and competence development.  

c) Give epistemic authority to all agents from within and outside of the school, specifically to 
the students and their families, by engaging them in sustained inquiry, knowledge creation, 
creative action, and dissemination on issues of relevance to the local community and beyond.  

To do so, the projects and initiatives on Open Schooling take advantage of the knowledge, 
practices, visions, attitudes, resources, and values of all involved agents, empowering them to 
collectively transform society from a reflective and critical standpoint that focuses on 
sustainability, equity, social justice, and inclusion. 
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As established in the MULTIPLIERS common approach and clarified in the first Barcelona meeting, 
the development of the OSS projects follows three main phases:  

• Phase 1. Identification and Exploration of socio-scientific issues (SSIs) of relevance to 
the local community and the relevant OSC members 
This is the preparation phase to design the teaching and learning activities in collaboration 
with the teachers and the wider OSC network. The instruction is built around SSIs to provide 
awareness of the issue(s), develop students’ interest in science and relevant competences 
(e.g., argumentation), and organize the OSS project. 

• Phase 2. Students’ engagement in the Open-school science learning project (OSS) 
thought teaching and learning sequences (TLS) 
In this phase the students explore the SSI that is relevant to the local community, engage in 
the OSS project to address the selected SSI, elaborate on the local challenges to be addressed 
and collaborate with the OSC members to co-create solutions and build knowledge based on 
sustained inquiry. The students are actively engaged in authentic activities and scientific 
practices through interactions with experts in school and out-of-school settings. More 
specifically, they get to know different perspectives, become involved in decision-making 
processes and use evidence for their argumentation. 

• Phase 3. Students acting as multipliers 
In the last phase, the students act as multipliers sharing their knowledge and communicating 
science to the wider public through open schooling events (e.g., science fairs, poster 
exhibitions, community debates). 

 
While there is an interdependence between the phases, this first set of toolkits focuses on the most 
relevant tools developed in phase 2: “Engagement in the Open-school science learning project” (T3.2. 
and T3.3.). In this sense, the toolkit includes examples of tools for students and teacher’ to promote 
authentic scientific activities outside the classroom (see UCY and IREN examples), activities to 
promote and scaffold students’ inquiry, modelling and argumentation skills (see UL and UAB 
examples), and activities to promote students’ critical thinking by exploring different perspectives (see 
UBO and UMU examples), among others. Most of the activities in this toolkit involve close contact 
between students, teachers, and other stakeholders (e.g., professional scientists or the media). 
 
As has been pointed out, this is the first set of toolkits in the MULTIPLIERS project. Hence, it is 
expected that future toolkits deliverable may include changes based on evaluations of their 
implementation (T.4.2, D3.1. and D4.2., D4.4). Moreover, new tools related to other OSS project 
phases (phases 1 and 3) and other target audiences (e.g., professional scientific people, policy-
makers or media) will also be included in the final MULTIPLIERS project toolkit. Finally, all the tools 
in this toolkit will be available on the MULTIPLIERS website in the coming month.
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16-17-years-old 

6-14-years-old 

6-14-years-old 

15-17-years-old 

17-18-
years-old 

2-5h 

>10h 

<1h 

>10h 

>10h 

>10h 

1-5h 

1-5h 

Table 1. Main characteristics of the tools included in the first set of toolkits 

Topic Country 

Students’ Age Duration 

Stakeholders involved Primary 
school 

Low 
secondary 

Upper 
secondary 

<1h 1-2h 2-5h 5-10h >10h 

 

Pro-Con 
Vaccination 

UBO 
(Germany) 

 

 

 

 

    Students, Teachers, Civil 
Society 

 

 

   

 

  Students, Teachers, 
Researchers 

 

Antimicrobial 
Resistance 

(AMR) 

UCY 
(Cyprus) 

  

 

    

 Students, Teachers, Families, 
Experts from industry, Informal 

& non-formal education 
professionals, media, policy 

makers, civil society 
 

Air pollution 

UAB 
(Spain) 

 
 

    

 

 Students, Researchers, Experts 
from industry, Policy Makers 

 

Biodiversity and 
ecosystem 

services 

UL 
(Slovenia) 

 

   

 

  
Students, Teachers, Families, 

Informal and non-formal 
education professionals 

 

   

 

  
Students, Teachers, Families, 

Informal and non-formal 
education professionals 

 Forest use vs. 
Forest protection 

UMU 
(Sweden) 

 

 

    

 

 
Students, Teachers, 

Researchers, Media, Civil 
society 

 

Water sanitation 

IREN 
(Italy) 

  

 

   

 

 

Students, Teachers, Families, 
Experts from industry, Informal 

and non-formal education 
professionals 

12-15-years-old 

13-14-years-old 

13-14-years-old 
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3 Teaching and learning materials on Pro-Con Vaccination (UBO) 

3.1.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”. 
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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 - 
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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). 
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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/
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Teachers’ resources 

 

References 

• Reiss, M. J. (2020). Science education in the light of COVID-19: The contribution of history, 

philosophy and sociology of science. Science & Education, 29(4), 1079-1092. 

https://link.springer.com/article/10.1007/s11191-020-00143-5  

• Reiss, M. (2021). Vaccine hesitancy: Why trust science and science education?. Graphikon 

Teo. https://discovery.ucl.ac.uk/id/eprint/10141014/  

• Reiss, M. J. (2022). Trust, Science Education and Vaccines. Science & Education, 31(5), 

1263-1280. https://link.springer.com/article/10.1007/s11191-022-00339-x  

• WHO (2019). Ten threats to global health in 2019. (2023, Feb. 14). https://www.who.int/news-

room/spotlight/ten-threats-to-global-health-in-2019  

 

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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3.2. VACCINATION 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. 
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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  
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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.  
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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


 

Page 17 of 72 
 

 

Figure 5: 
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Figure 6: 
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Figure 7: 
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Figure 8: 
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4 Teaching and learning materials on Anti-microbiotical resistance 

(UCY) 

SUMMARY  

This document summarises the teaching and learning materials that constitute a Teaching – Learning 

Sequence (TLS) around the issue of Antimicrobial Resistance (AMR). Initially, this document provides 

a statement elaborating on the reasons for choosing AMR as a topic for the development and 

implementation of this TLS and then a description of the teaching and learning materials with students 

and teachers’ resources.  

INTRODUCTION TO THE TOPIC 

How can we better deal with bacteria resistant to antibiotics? Overwhelming evidence shows that 

increased use of antibiotics, over-prescription, and overconsumption are leading to an increase in 

resistant bugs (ECDC, 2022). However, many people are overconsuming and misusing anti-microbial 

chemicals because they lack knowledge of infections and anti-microbial agents. The issue of 

Antimicrobial Resistance is a crucial issue around the globe affecting our health and putting our lives 

at risk. Thus, a vital step towards tackling AMR is education and informed action. Addressing this 

pressing issue requires scientifically literate citizens who can engage in public discourse and 

evidence-based reasoning and also take informed decisions for improving life quality. This set of skills 

can be fostered in science learning by practising scientific thinking (Hazelkorn et al., 2015). Hence, 

the suggested teaching and learning materials aim to engage students in scientific practices in 

authentic contexts using actual research equipment and develop an understanding of AMR through 

first-hand experiences with stakeholders. These teaching and learning materials will ultimately enable 

the students to make informed decisions about the use of antibiotics. 

PRESENTATION OF THE MATERIALS  
 

Overview 

The present teaching and learning materials have been designed in collaboration with teachers and 

experts of an academic research institution in Cyprus to address lower secondary students (13-14 

years old). The activities described below constitute a Teaching and Learning Sequence (TLS) 

according to which the students initially identify and explore the issue of AMR and then they engaged 

in development of open schooling projects to raise public awareness of this critical issue and suggest 

solutions. The TLS was integrated into the teaching unit of ‘Microbes and Disease’ and the activities 

took place in the classroom environment and the facilities of the research institution, the biobank.cy. 

Overall, the instruction is built around AMR and the activities aim to promote collaboration between 

educational and non-educational agents, co-create solutions, develop students’ argumentation, critical 

thinking, and sustained inquiry, enhance their interest in science, raise their awareness about science 

careers, and facilitate knowledge construction and validation. This is a sequence of activities hence it 

is highly recommended that the teachers implement these activities as suggested.  
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Information  

Age Lower Secondary School Students (13-14 years old) 

Topic Antimicrobial Resistance (AMR) 

Country Cyprus  

Duration 

 Less than 1 hour 

 Between 1-2 hours 

 Between 2-5 hours 

 Between 5-10 hours 

X More than 10 hours 

Stakeholders 
involved in the 
implementation 

X Teachers 

X Families 

X Researchers 

X Experts form industry 

X Informal and non-formal education professionals 

X Professionals from the Media 

X Policy Makers 

X Civil society 

Open Schooling 
Scaffoldings 
 

X Reflection activities 

X Jigsaw groups / debates 

X Meet with the experts 

X Learn in the lab 

X Going outside 

Other Tags X Modelling 

X Inquiry 

X Argumentation 

X Social Justice 

X Gender 

 CLIL (Content and Language Integrated Learning)  

 Problem-based learning 

X Project-based learning 

X Formative Evaluation 

 Flipped Classroom  

X Contextualization 

 Design Thinking 

 Case study 

 Gamification 

 Making 

X STEAM perspective 

 Technological process 

X ICT 

 Tinkering 

 Evaluation Rubric 

X Cooperative work 

X Information literacy  

 X Analytical and Critical thinking  

Technical Resources Microscopes, petri dishes, jellybeans in the form of bacteria, 
balloons, skewers, clay in different colours, antibiotic disks, 
agar plates, loops, antibiotics.  
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TEACHING AND LEARNING MATERIALS  
 

VISUAL ABSTRACT  

 

 

ACTIVITIES 

The following activities constitute a Teaching and Learning Sequence (TLS) that follows a 

chronological order. A news item that summarises the implementation of most of the activities can be 

found on the MULTIPLIERS website under the title: “A mission in Cyprus to tackle the silent pandemic: 

antimicrobial resistance”.  

 

The descriptions provide information and guidance to the teachers and other informal learning 

providers to implement the suggested activities. It is recommended to implement the activities in 

chronological order as this appears in this document, namely:  

• Activity 1: What do you think about AMR? Stakeholders’ views. 

• Activity 2: We should ban the use of antibiotics for the treatment of the flu. Do you 

agree or disagree? 

• Activity 3: Bacterial resistance to antibiotics: An authentic experience. 

• Activity 4: Development of the open schooling projects. 

  

Figure 1. TAAP test in Activity 1 Figure 2. Formlating an argument in Activity 2.  

 
 

Figure 3. Bacteria conjugation model using clay in 
Activity 3. 

Figure 4. Introduction of the open schooling mission 

in Activity 4. 

 

https://multipliers-project.org/a-mission-to-tackle-antimicrobial-resistance/
https://multipliers-project.org/a-mission-to-tackle-antimicrobial-resistance/
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It is important to note that the suggested activities aim to promote collaboration between schools and 

other stakeholders and prompt the students to engage in scientific practices, such as argumentation, 

critical thinking and modeling, interact with experts in authentic environments, and co-create solutions 

for the issue of AMR. 

Activity 1. What do you think about AMR? Stakeholders’ views 

This activity aims to explore AMR from different stakeholder views to document the issue, elaborate 

on the challenges to be addressed, and practice critical thinking. This activity is facilitated by providing 

the students with authentic media representing different stakeholders to raise awareness and reflect 

on the credibility of the information using an information literacy test. It is important to note that this 

activity is introduced after brainstorming to get students familiar with basic facts and knowledge related 

to bacteria, antibiotics and resistance. 

Keywords: information literacy, analytical and critical thinking  

Students’ resources 

The students are divided in the following stakeholder groups (i.e., a group that has a stake in relation 

to AMR): policymakers, pharmacists, farmers, patients, academia, media. Each group receives 

authentic media in the form of an article, read and summarise the information on a piece of paper or 

using google documents. It is worth noting that relevance to the local context (when possible) was a 

basic criterion when choosing authentic media. Below there is a list of the authentic media used during 

this activity. 

Stakeholders  Authentic media 

Policymakers 
 

1. When should I take antibiotics? 
2. Key messages for hospital prescribers 

Academia 1. Interview with a professor  
2. Antibiotic Use and Antibiotic Resistance: Public Awareness 

Survey in the Republic of Cyprus 
3. No money for new drugs 

Farmers 1. Antibiotic use in Cyprus’ animal farming is eight times 
recommended limit (Updated) | Cyprus Mail (cyprus-mail.com) 

Patients 1. Testimonial 1 
2. Testimonial 2 

Media 1. Increased consumption of antibiotics in Cyprus 
2. Over 1.2 mln people died from drug-resistant infections in 2019 
3. Antimicrobial resistance a ‘key priority’, says health minister 

The students are guided to summarise the information retrieved from the authentic media answering 

questions: What, Who, When, Why. The teacher links this exercise to the TAAP test that guides the 

students to evaluate the information retrieved according to Timing, Authority, Accuracy, and Purpose. 

Each group presents a summary of the important information in class and comes up with conclusions 

on whether the information is trustworthy. 

  

https://antibiotic.ecdc.europa.eu/en/get-informed/key-messages/general-public
https://antibiotic.ecdc.europa.eu/en/get-informed/key-messages/hospital-prescribers
https://www.philenews.com/koinonia/anthropoi/article/675539/gpetrikkos-stin-kypro-gnetai-alogsti-chrisi-antibiotikon
https://www.mdpi.com/2079-6382/9/11/759/htm
https://www.mdpi.com/2079-6382/9/11/759/htm
https://heatinformatics.com/posts/no-money-new-drugs
https://cyprus-mail.com/2015/12/08/antibiotic-useecommend-limit/
https://cyprus-mail.com/2015/12/08/antibiotic-useecommend-limit/
https://www.idsociety.org/public-health/patient-stories/braxe-r/
https://www.bbc.com/news/av/health-28135067
https://www.philenews.com/koinonia/eidiseis/article/821877
https://cyprus-mail.com/2015/12/08/antibiotic-useecommend-limit/
https://cyprus-mail.com/2022/11/22/antimicrobial-resistance-a-key-priority-says-health-minister/
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Teachers’ resources  

The TAAP test is an adjusted version of the CRAAP test, an information literacy test.  

 

 

Additional resources 

Videos to introduce Antimicrobial Resistance: 

• Wu, K. (2014) What causes antibiotic resistance? TEDEd Animation 

https://ed.ted.com/lessons/how-antibiotics-become-resistant-over-time-kevin-wu.  

• 60 Minutes. (2019) What does antibiotic resistance look like? Watch this experiment. 

https://www.youtube.com/watch?v=bDa4-nSc7J8&ab_channel=60Minutes.  

• European Centre for Disease Prevention and Control. (2009) Sneezing panda 

https://antibiotic.ecdc.europa.eu/en/sneezing-panda.  

 

Activity 2. We should ban the use of antibiotics for the treatment of flu. Do you 

agree or disagree?  

The aim of this activity is to introduce students to engage students in sustained inquiry through 

practising argumentation as a scientific practice. This activity provides the students with the 

opportunity to reflect on the available information and prompts them to create possible solutions to the 

issue of AMR. Initially, there is an introduction to a simple definition of an argument, the components 

of an argument, the identification of an argument, and how to formulate a strong argument. After 

practising formulating arguments based on a rubric, the students get prepared to organise a debate 

on the topic: We should ban the use of antibiotics for the treatment of flu. Do you agree or disagree? 

Keywords: Argumentation, Debate 

Students’ resources 

The students use the scoring table below to form a good/strong argument while revisiting the 

information retrieved from Activity 1 and receive formative feedback from their peers and the teacher 

for revision.  

Criterion  Description of the criterion  Argument (example) Score  

1 No response/Claim without justification I prefer bottled water  0 

2 Justification without data I prefer bottled water because I like it 1 

3 Valid justification supported by simple 
reasoning according to data  

I prefer bottled water because I can 
find it at the supermarket  

2 

4 Valid justification supported by strong 
reasoning according to data  

I prefer bottled water because the 
chlorine has been removed and this 
is good for my health  

3 

  

https://researchguides.ben.edu/source-evaluation
https://ed.ted.com/lessons/how-antibiotics-become-resistant-over-time-kevin-wu
https://www.youtube.com/watch?v=bDa4-nSc7J8&ab_channel=60Minutes
https://antibiotic.ecdc.europa.eu/en/sneezing-panda
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Teachers’ resources  

What is an argument? ‘My dad is an alien! Audi advertisement  

Definitions: 

• A reason or set of reasons that somebody uses to show that something is true or correct 

(Oxford Dictionary) 

• Arguments are backed by reasons that are supported by evidence (Maloney & Simon, 2006).  

• Claim – Evidence – Reasoning (CER) https://beakersandink.com/how-to-teach-claims-evidence-

and-reasoning-cer-like-a-pro/  

• Instructions on how to prepare the students for the debate:  

• Decide which stakeholders are FOR and AGAINST the proposition.  

• Each group prepares a document presenting the stakeholders’ position with arguments and 

also counterarguments. The table below can be used to guide this activity and this is an 

example of a debate.  

Your Claim:  
  

An alternative Claim / Counterargument:  
  

Your Evidence:   Your Challenge to the Alternative Claim/ What can 
reject this alternative claim?: 

Your Justification of the 
Evidence:    

 

Activity 3. Bacterial resistance to antibiotics: An authentic experience 

The aim of this activity is to initiate collaboration between educational and non-educational agents, 

raise students’ awareness of science-related careers through meaningful interaction between experts 

and students, and enhance students’ interest in science through activities developed in an authentic 

context related to AMR. The activity evolves in two steps: (1) Meeting the experts in school and (2) 

Engaging in authentic activities at the experts’ facilities. It is important to note that aside from the 

relevant background of the experts (i.e., microbiologist, molecular biologist, biochemist, 

biotechnologist, geneticist), a set of criteria should be listed for their selection in terms of gender, 

ethnicity, religion and SOE status in order to maximise inclusivity. Moreover, coordination meetings 

need to be arranged between the teachers and the experts before the interaction with the students.   

Keywords: Meet the expert, Work in the lab, Going outside  

Students’ resources 

Profile Cards: A card to fill in information about the experts. 

The profile card can be shared with the students 

before the meetings with the experts. During the 

meeting the students can use this card as an 

interview protocol while interacting with them and 

take notes. After the meeting the students 

complete this card and create a collection of 

experts’ profiles. Below you can find an example 

of a profile card.  

 

 

 

Additional resources 

• Card completed by the experts to introduce their profile. 

https://www.youtube.com/watch?v=WQTsue0lKBk&ab_channel=BusinessMotoring
https://beakersandink.com/how-to-teach-claims-evidence-and-reasoning-cer-like-a-pro/
https://beakersandink.com/how-to-teach-claims-evidence-and-reasoning-cer-like-a-pro/
https://www.youtube.com/watch?v=kuGOJ7mXEFM&t=121s&ab_channel=PARRISE
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Example:  

 
 

Activities related to AMR (flexibility to choose): 

 
1. Bacterial resistance to antibiotics.  

Introduction to the 3 I’s in Microbiology (Inspect; Inoculate; Incubate). 

Application of antibiotic diffusion discs to agar surface with a colony of a 

bacterium (that was previously incubated for 24 hours at 37 Celsius) to 

check whether bacteria resist to antibiotics. If the bacterial concentration 

is reduced around the disk (i.e., a clear zone forms around the disk) then 

the zone of inhibition is visible => the antibiotic is effective. When no 

transparent zone forms around the disk then the antibiotic is not working 

=> antibiotic resistance.  

 

2. Identification of various forms of bacteria. 

Place on Petri dishes various forms of 

bacteria in the form of edible jelly and 

ask the students to identify the bacteria 

they represent.  

 

 

3. Spot saliva bacteria using a microscope.  

Collect saliva from your mouth using a swab and place it on a slide and cover it with a clear glass 
or plastic to minimise evaporation and protect the microscope lens from exposure to the sample.  
Observe the sample through the microscope.  
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4. Balloon microbe Model. 

Blow a balloon and draw a microbe on it. How can you pinch a balloon without 

popping it? Imagine that the balloon is a microbe, and the skewer is the 

antibiotic. Try to place the skewer on to balloon without bursting the balloon. 

Observation: When the skewer is placed close to the knot, the balloon resists 

popping. Conclusion: Some microbes create stronger coats and resist to 

antibiotics.  

 

5. Natural selection, the fittest survive! 

Create clay models with the following main components: ribosomes, 

genomic DNA, plasmids (diamond ring), flagellum, fimbriae, cell wall, 

plasma membrane and cytoplasm. The diamond ring (stretch of 

circular DNA) carries the Antibiotic resistance gene. For the bacteria 

to form, a sex pilus is formed – a bridge that allows the exchange of 

rings. This process is known as conjugation, and this is the basis of 

forming AMR bacteria. The more resistant genes a bacterium has the 

more resistant becomes. The students create the model of bacterial 

conjugation showing the gene transfer.  

Activity 4. Development of the open schooling projects  

The aim of this activity is to is activity to promote knowledge construction and validation, creative 

action, as well as self-efficacy through collaboration among the students to create possible solutions 

to AMR while taking ownership of their learning. This activity introduces the students to their mission 

to start an awareness-raising campaign for AMR consisting of different open schooling projects thus 

having an impact at local level. The different open schooling projects and guiding steps are 

summarised in Students’ resources below. 

Keywords: Cooperative work, STEAM perspective, Project-based learning  
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Students’ resources 

Project: Let’s spread the word about AMR - Poster (printed and digital) 

General aim: To present information about AMR. 

Target audience: 
What is your target audience? (e.g., Farmers, hospitals, public, pharmacies, media) 

Write the Content (depending on the target group): 
• What is AMR? 

• Why is it important to learn about AMR? 

• Solutions? 

Steps: 
1. Read the content and decide what you want to include 

- Keep the text brief! 

2. Collect the visuals you are going to use (e.g., graphs, 

photos, infographics) 

3. You can create your own visuals.  

4. Decide whether you are doing a digital poster using 

an application or a software programme or a design 

tool to create the poster or whether you are doing a 

handwritten poster or a combination of the above. 

5. If the poster is digital, then indicate the programme 

you are going to use. 

Examples to get ideas from: 
https://antibiotic.ecdc.europa.eu/en/get-informed/posters 
https://antibiotic.ecdc.europa.eu/en/european-antibiotic-awareness-day-eaad-2022   

 

Project: Let’s spread the word about AMR -Flyer (smaller than poster with more information) 

General aim: To present information about AMR. 

Target audience: 
What is your target audience? (e.g., Farmers, 
hospitals, public, pharmacies, media) 

Write the Content (depending on the target group): 
• What is AMR? 

• Why is it important to learn about AMR? 

• Solutions? 
 

Steps:  
1. Read the content and decide what you want to 

include. 

2. Collect the visuals you are going to use (e.g., 

graphs, photos, infographics) – choose powerful 

images. 

3. You can create your own visuals.  

4. Decide whether you are using an application or a software programme or a design tool to create 

the flyer or whether you are doing a handwritten flyer or a combination of the above. 

5. Indicate the programme you are going to use if the flyer is not handwritten. 

6. Write a strong headline. 

7. Decide whether the flyer will be printed on paper or tote bags, T-shirts, bottles, notepads. 

Example: https://www.youtube.com/watch?v=wrthaLRdw4Y&ab_channel=GCFLearnFree.org 

https://antibiotic.ecdc.europa.eu/en/get-informed/posters
https://antibiotic.ecdc.europa.eu/en/european-antibiotic-awareness-day-eaad-2022
https://www.youtube.com/watch?v=wrthaLRdw4Y&ab_channel=GCFLearnFree.org
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Project: Ask the public! Does the public know about Antimicrobial Resistance? 

General aim: To find out whether the public is aware of AMR. 
Steps: 

1. Identify the issue. 

• What is AMR? 

• Why is this an issue? 

• Why do we need to be aware of this issue? 

2. Define the research question – what does your study aim to answer?  

3. Develop your research instruments: 

• Draft a survey questionnaire to collect data that answers the research 

question(s).  

• You can use an online tool accessible to everyone (e.g., Google forms).  

• The introduction of the instrument must describe its purpose and how the 

data will be used.  

• The questions should be clear and short.  

• Decide if you are going to translate the questionnaire into Greek.  

• Check the questions from this example in English (check the tables and graphs) and this one in Greek 

antibiotics-09-00759-s001 (4).pdf.  

4. Decide about the sample of the study. 

Who is going to answer the questionnaire?  

5. Data collection 

Decide how you are going to collect the answers to the questions. How are you going to share the 
questionnaire? 

6. Data analysis 

Decide what kind of data analysis you are going to do (e.g., percentages, average scores) and what kind of 
visuals (e.g., pie charts/graphs/tables) you will create to present the data.  

7. Write your findings. 

After the analysis you will write a short text summary for your findings answering the research question.  

8. Disseminate your findings. 

What kind of medium do you want to use to disseminate/circulate your findings? (e.g., poster, article, video, 
PPT with narration, etc.) 

9. Decide who you want to share your findings with  

Examples: Ministry of Health, Hospitals, Municipalities, Cyprus Youth Organisation, public spaces (e.g., 
supermarkets, shopping malls, squares).  

https://www.researchgate.net/publication/346526720_Antibiotic_Use_and_Antibiotic_Resistance_Public_Awareness_Survey_in_the_Republic_of_Cyprus
about:blank
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Project: Let’s debate it!  

General Aim:  
To challenge how Antimicrobial Resistance is understood and perceived 
by different stakeholders about their perceptions of AMR: policymakers, 
academics/scientists, patients, farmers, the pharmaceutical Industry, 
and the media.  

Topic of the debate:  

We should ban the use of antibiotics for the treatment of flu.  
Do you agree or disagree? 

Against the proposition For the proposition 

Farmers 
Pharmaceutical Industry  
Media* 

Policymakers 
Academics/Scientists 
Patients 
Media* 

*You can decide whether the Media will be against or for this 
proposition.  

Steps:  

1. Collect your arguments based on the group you represent.  

2. Check what we did in class before the debate. 

3. Put forward your claim, your evidence, and your justification.  

4. Write down your arguments.  

5. Be prepared to reject an alternative claim (counterargument)! 

6. Write down the counterarguments and think of how you can reject those.  

7. Write the script! 

8. Think of it as a role-play in the theatre and write the script indicating each time who is talking 

and what she/he says.  
 

Project: Let’s go live! Create a video! 

General aim:  
To create an informative video around the topic of AMR engaging experts and the public. 

Steps: 
1. Decide about the content: will it be a video with interviews from experts or a video survey asking 

what people know about AMR or a combination of these two? 

2. Design a storyboard (it will give you a feel for the video and make you think pictures) 

3. Use the template below to plan your video. 
No of 
Scene 

Voice 
over/Subtitles 

Supportive on-screen 
text 

On-screen 
notes 

Visual 
example/drawing 

1 
    

2 
    

4. Define the necessary equipment and prepare the setting. 
- What equipment do you need and what your setting will be? 

5. Record the video. 

6. Upload the video on a video editing programme.  
- What software programme are you going to use? 

7. Edit the video. 

8. Publish/Share the video. 
- Where are you going to publish/share this video? 

  



 

Page 33 of 72 
 

 

Teachers’ resources  

The teacher presents the open schooling projects to the students and facilitates the formation of 

groups of 4 and the assignment of roles within the group (i.e., project manager, content creator, 

illustrator, editor).  
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5 Teaching and learning materials on Air pollution (UAB) 
 

SUMMARY  

This document summarizes the teaching and learning materials that are part of a Teaching and 

Learning sequence (TLS) around the socio-scientific issue of air pollution. Initially, this document 

provides a statement of why air pollution is a scientific and everyday life relevant topic to be addressed 

in schools. Then, a description of the teaching and learning materials including both students’ and 

teachers’ resources to work on the topic in schools have been explained.  

INTRODUCTION TO THE TOPIC 

Air pollution is considered one of the leading environmental risk factors (WHO, 2021). Specially, 

traffic is one of the most significant sources of air pollution in urban areas such as Barcelona 

(Criado et al., 2022; ISGlobal, 2021). Recently, research in this topic have pointed out important 

health effects not only in human respiratory system but also in humans cognition such as a lower 

working memory or cardiovascular illnesses for those who are exposed to pollution (Basagaña, 

2018; Thurston et al. 2017). Thus, we need citizens’ active involvement to change this situation. 

Therefore, these phenomena are considered a relevant topic for school science that aims to 

promote scientific literacy for responsible citizenship as has been highlighted in (OCDE, 2020). 

Using this current and relevant situation, students will be deeply considering how to improve the 

air quality in cities by collecting and analysing data and discussing with scientists, experts in global 

health, and other relevant groups (NGO, policymakers…). 

PRESENTATION OF THE MATERIALS  
 

Overview 

The present materials addressed to secondary students (12-15 years old) were co-designed in 

collaboration with their teachers and researchers from different fields (global health, 

engineering…). A modular approach was followed, so that the Teaching and Learning Sequence 

(TLS) about clean and air pollution phenomena consists of 5 blocks. Each one including different 

activities sequenced following specific pedagogical criteria. From the proposed activities, teachers 

can choose the ones to implement. However, some of them are considered as “mandatory” to allow 

addressing the targeted learning aims relate to the corpuscular model of matter and specially 

focused on the particulate matter (PM) as pollutants, or the development of some critical thinking 

and inquiry skills. As part of the TLS, students are going to be involved in the process to express, 

evaluate and revise their own ideas about both clean and polluted air phenomena and, improving 

them by designing and collecting and interpreting data about the air quality in their schools. Finally, 

students must propose solutions for the problem and communicate them to the community. This is 

a sequence of material which is highly recommended that the teachers implement these activities 

as suggested.  
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Information  

Age Lower secondary (12-14 year sold) and upper secondary (14-
15 years old) 

Topic Air Pollution 

Country Catalonia (Spain) 

Duration (select 
those which apply): 

 Less than 1 hour 

 Between 1-2 hours 

 Between 2-5 hours 

 Between 5-10 hours 

X More than 10 hours 

Stakeholders 
involved in the 
implementation 
(select those which 
apply) 

X Teachers 

 Families 

X Researchers 

X Experts form industry 

 Informal and non-formal education professionals 

 Professionals from the Media 

X Policy Makers 

 Other (civil society) 

Open Schooling 
Keywords (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 

X Inquiry 

X Argumentation 

X Social Justice 

X Gender 

 CLIL (Content and Language Integrated Learning)  

 Problem-based learning 

 Project-based learning 

X Formative Evaluation 

 Flipped Classroom  

X Contextualization 

X Design Thinking 

 Case study 

 Gamification 

 Making 

 STEAM perspective 

 Technological process 

X ICT 

 Tinkering 

 Evaluation Rubric 

X Cooperative work 

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

Technical Resources Digital Magnifier 
PM sensor (optional) 

Webpage materials  - English version:  
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https://sites.google.com/view/engmultipliers2022-23/home-
page  

- Catalan version (original):  
https://sites.google.com/view/v2-osc1-cat/inici  

 

TEACHING AND LEARNING MATERIALS  
 

Visual abstract  

 
Figure 1. Structure in blocs of the modular 
teaching and learning sequence designed.  

 
Figure 2. Students’ group production after 
thinking on how they imagine clean and 
polluted air as seen with naked eye and it 
inside. 

 
 

 
Figure 4. Researchers give feedback and 
ideas with students during the process of 
design research questions about air pollution 
in their schools. 

 

ACTIVITIES 

A new item that summarizes the implementation of the most relevant activities in the project can be 

found on the MULTIPLIERS website under the title: “Is the air in our school polluted? Students conduct 

their own research on air quality in Barcelona”. 

The activities described have been thought as a part of a teaching and learning sequence (TLS) that 

follows a specific and chronological order:  

• Activity 1. What is the problem? 

• Activity 2. What do we think about clean and polluted air? 

• Activity 3. Building the idea of pollution caused by PM 

• Activity 4. How is scientific research carried out? 

• Activity 5. Let’s do our research! 

Figure 3. Mechanism to collect data 
about particulate matter pollution in 

their school. 

https://sites.google.com/view/engmultipliers2022-23/home-page
https://sites.google.com/view/engmultipliers2022-23/home-page
https://sites.google.com/view/v2-osc1-cat/inici
https://multipliers-project.org/is-the-air-in-our-school-polluted-students-conduct-their-own-research-on-air-quality-in-barcelona/
https://multipliers-project.org/is-the-air-in-our-school-polluted-students-conduct-their-own-research-on-air-quality-in-barcelona/
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• Activity 6. Making forecast about air pollution phenomena in cities 

• Activity 7. Effects of pollution on human health   

 

Activity 1. What is the problem? 

The aim of this activity is to present air pollution as an important socio scientific issue (SSI) both 

relevant in their everyday life but also, for science. This activity is facilitated by providing students 

different tools including authentic news from their locals newspapers, in-person or video presentation 

of both different stakeholders such as researchers on air pollution or local policymakers. It is important 

that,  

Keywords: Contextualization 

Students’ resources 

Are pollution are presented to the students as a socio scientific issue (SSI) using one of the proposed 

tasks to do so (see the Teachers’ resources section below).  Additionally, in this activity has been 

communicated to the students the challenge that guide all the activities: they need to measure the air 

quality in/around their school and think actions to improve them.  

Teachers’ resources  

A set of possible videos, media news, policymakers/scientific visits… related to air pollution problem 

in the school cities have been collected. Depending on the teacher’s interest, one or other has been 

selected to introduce the SSI to their students. The following table includes a small abstract of the 

content that are included, originally in Catalan.    

News 
from the 
media  

News from Sabadell’s local newspaper (published in September 2022) 
explaining the placement of new environmental sensors to measure air 
quality (NO2 and PM), and then a Twitter thread where some people 
question the placement of these sensors. 

Link 

News from Terrassa’s local newspaper (published in April 2022) explaining 
a project in which the city will monitor air quality (NO2 and PM10 
measurement) with sensors and will publish the data in real time on a map. 

Link 

Scientific 
media  

Piece of news published by ISGlobal presenting the results of a study on 
the relation between pollution and overweight/obesity in the population. 

Link  

Infographic "7 ways in which air pollution harms your health", with data on 
the results obtained in different ISGlobal research. 

Link  

Videos  

In this video, 2 researchers in air pollution introduce themselves and talk, 
first, about their interests, careers… and then, about, the research they are 
doing. As part of the video, they provide some data of the air quality in 
Barcelona. Finally, they challenge students to carry out their own research 
on air quality in their schools and think possible solutions to improve it. 

Link  

Visits  
Both policymakers and scientific person have been offered to teachers. On 
these visits to the schools the person explains why they are worried about 
air quality, presenting some data about air pollution…  

- 

 

  

https://web.sabadell.cat/actualitat/notis/item/sabadell-comptara-a-finals-d-any-amb-8-nous-sensors-ambientals-per-mesurar-la-qualitat-de-l-aire-i-la-qualitat-acustica
https://www.diarideterrassa.com/terrassa/2022/04/20/terrassa-podra-veure-la-qualitat-de-laire-en-temps-real/
https://drive.google.com/file/d/1htim8maQgFSZBcGcAsAolXqR3mkx4LW6/view
https://sites.google.com/view/engmultipliers2022-23/block-1?authuser=0#h.cmqdt9427p73
https://www.youtube.com/watch?v=rEGbIBrrUwg
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Activity 2. What do we think about clean and polluted air? 

The aim of this activity is to develop the students’ modelling competence by the identification of their 

own initial ideas about both clean and polluted air. To help them, we ask for their individual draw and 

description in a written form how he/she imagine clean and polluted air, both as seen with the naked 

eye and how they imagine it inside.  

Keywords: Modelling, Initial ideas 

Students’ resources 

The students individually draw and describe in a written form their initial ideas about clean and polluted 

air. To do so, an image of transparent bags has been provided, one of them contains clean air and 

the other polluted air.  In each of the bags students need to draw and describe first, what would we 

see with the naked eye (in a macroscale) and, second, how they imagine that it is inside (in a 

meso/submicroscale).  

 

After the students’ 

individual expressions of 

their initial models, they 

share their ideas with their 

classmates and similarities 

and differences between 

the expressed ideas about 

both phenomena (clean 

and polluted air) have been 

highlighted.  

Teachers’ resources  

To conduct the activity, there is 

interesting to take into 

consideration which are the most 

common representation and 

ideas of the students to describe 

the phenomena. Ideas 

underlined in both science 

education literature and recent 

research on this topic have been 

included as part of the teachers’ 

materials (link to them). 

 

Additional resources 

You can find more information about students’ initial ideas in the following research papers:  

• Solé, C., Couso, D., & Hernández, M. I. (2022). Revisiting secondary students’ ideas about air 

pollution. The challenge of particulate matter. Chemistry Education Research and 

Practice. https://doi.org/10.1039/d2rp00117a 

• Tena È., Couso D. (2021) What Is City Air Made of? An Analysis of Pupils’ Conceptions of 

Clean and Polluted Air. In: Levrini O., Tasquier G., Amin T.G., Branchetti L., Levin M. (eds) 

Engaging with Contemporary Challenges through Science Education Research.  

https://drive.google.com/file/d/1GETViUH13fsrz8gC4sYm_knsmOq9sK2I/view?usp=share_link
https://doi.org/10.1039/d2rp00117a
https://link.springer.com/chapter/10.1007%2F978-3-030-74490-8_11
https://link.springer.com/chapter/10.1007%2F978-3-030-74490-8_11
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• Solé, C., Tena, È. i Couso, D. (2020). ¿Qué modelo de materia explica la contaminación? 

Explorando el modelo corpuscular en la mesoescala. Alambique. Didáctica de las Ciencias 

Experimentales, 101, 30-36Contributions from Science Education Research, vol 9. Springer, 

Cham. https://doi.org/10.1007/978-3-030-74490-8_11 

Activity 3. Building the idea of pollution caused by PM 

The aim of this activity is to build an idea of air pollution that agrees with the scientific community 

ones. Specifically, an idea of pollution understood as the presence of suspended particulate matter 

(PM) in the air has been build. To do so, first students analyse which pollutant media usually uses to 

describe the air quality in the cities. Then, they carry out a learning lab activity in which an analogy 

between the pollution obtained when an engine is burned and a peanut is burned is used.  

Keywords: Modelling, learning in the lab 

Students’ resources 

Photos about what pollutants appears in the media 

when they talk about air quality and pollution have 

been shown to the students. Then, in groups, they 

need to compare pollutants that appear in the 

media with those that appears in their initial 

productions (drawing and descriptions) identifying 

similarities and differences. They also need to 

identify in which state of matter is the pollutant in 

our atmosphere.   

After a moment to share the groups’ conclusion, a 

lab activity is proposed to the students. Using an 

analogy between smoke from the industry or 

car’s exhaust pipe and smoke from burning a 

peanut or a piece of paper they need to observe, 

on the one hand, that there are things that we 

cannot see with the naked eye and, on the other 

hand, that after burning something air could 

contain small pieces of matter in suspension. 

The scientific research question, material, and 

the steps to do this lab activity are provided by 

the teacher. But, the prediction, their justification, 

the collection of data using both a sensor and 

other observational methods, the analysis, and 

explanation of the results and the conclusions 

must be taught by the students.  

Then, a video in which a scientific person 

explains how they actually collect and analyse 

air pollution data in cities are showed to the 

students.   

Finally, considering all the activities done and 

conclusions obtained from the previous 

activities, students’ needs to write their own 

definition about what a particulate matter (PM) 

pollutant is, including explicit references to their 

size.  

 

https://www.grao.com/es/producto/que-modelo-de-materia-explica-la-contaminacion-al10197986
https://www.grao.com/es/producto/que-modelo-de-materia-explica-la-contaminacion-al10197986
https://www.grao.com/es/producto/revista-alambique-101-julio-20-solidos-liquidos-y-gases-al101
https://doi.org/10.1007/978-3-030-74490-8_11
https://www.youtube.com/watch?v=p2wtXKHIvMM
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Teachers’ resources  

Two different instruments to collect/analyse data of the smoke obtained from the peanut burning could 

be used in this lab-activity:  a digital magnifier and a low-cost sensor.  

  

DIGITAL MAGNIFIER LOW-COST SENSOR 

Could help the students to build the 
idea that despite the is nothing to 
see with naked eye, some solid 
particles from the smoke could be 
seen using a magnifier and which 
are their approximate size. 

Could help the student to 
understand how many particles a 
burning creates, and which are the 
approximate size of them (10µm, 
2.5µm or 1µm) 

 

To help students to establish the relation between the experiment proposed but also to help them in 

the following activities, a video where a professional scientific explain how they collect data have been 

shown. Video is available in the following link:  https://www.youtube.com/watch?v=p2wtXKHIvMM  

Activity 4. How is scientific research carried out? 

The aim of this activity is to develop students’ critical thinking about what we understand by high-

quality research on science. This activity evolves in two steps: (1) reflecting about different ways of 

answering a scientific question; and (2) analysing the processes of carrying out research using quality 

criteria such as: validity, reliability, and usefulness. 

Keywords: Argumentation, Critical Thinking, Jigsaw groups/debate 

Students’ resources 

The following no-real scenarios has been presented to the students:  

“Students from other secondary school wanted to know how the air quality in their high school is. To 

do so, first, they made a brainstorming in which the following ideas to answer the question appears:” 

 

 

https://www.youtube.com/watch?v=p2wtXKHIvMM
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Multipliers students’ needs to analyse the brainstorming (see activity above) to identify and justify 

both: which proposals do they think will be best and worst to answer the question. After reflecting and 

give arguments individually, students share their ideas with their classmates. 

After that, 3 different cases where research to measure the air quality have been presented to them. 

In different groups, students need to analyse the quality of each research presented and to identify 

how its quality can be improved. To do so, students have a scaffolding tool with different questions 

that could help them to analyse, score and justify the quality of each part are included (see the 

following picture).  

 

Teachers’ resources  

As part of the materials have been included tables that underline, on the one hand, concrete questions 

to guide the students’ discussion and, on the other hand, the main ideas to be identified and discussed 

in both steps (where students reflect about different ways of answering a question, and when they 

analyse and identify how to improve research done by others). 
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A complete version of both tables is available in the following link.   

Activity 5. Let’s do our research!  

The aim of this activity is to develop the students’ inquiry competence. In this sense, students in groups 

and helped by a specific scaffolding need to planning and carrying out their own research about air 

pollution in/around their school.  

Keywords: Inquiry, Meet with the experts, ICT 

Students’ resources 

A specific scaffolding tool to support students planning and carrying out authentic research have been 

developed. This tool divided the 

process of planning and carrying 

out investigations in four key 

moments: design, initial prediction, 

carry out the experiment and the 

obtention of results and 

conclusions. Different driven 

questions (such as what do I want 

to investigate? what do I need?...) 

have been included to help 

students in those key moments 

and also in other specific moments 

identified.  

The full version of this scaffolding 

is included in the following link.  

  

https://sites.google.com/view/engmultipliers2022-23/block-3?authuser=0
https://sites.google.com/view/engmultipliers2022-23/block-3?authuser=0
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Teachers’ resources  

Despite the previous scaffolding could help students in the process of planning and carrying out their 

own research, it is essential that teacher also have an active guiding profile in this process. Some 

examples of good questions and helpful guidance have been included as part of the teachers’ 

resources.  

 

Activity 6. Making forecast about air pollution phenomena in cities  

The aim of this activity is to know which the air pollution data that they collected around their school 

is useful for. To do so, a professional scientist from Barcelona Supercomputing Centre (BSC) explains 

using a video how real data collected both in national station and by citizens are used to make forecast 

about air quality in our cities.  

Keywords: Meet with the experts, researchers 

Students’ resources 

Video presents an engineering researcher 

that made forecast about pollution in 

Barcelona city using official data and also, 

data collected by citizen.  Full video is 

available in the following link. 

 

 

 

Activity 7. Effects of pollution on human health   

The aim of this activity is to be aware of the consequences for human health of being exposed to the 

air pollution and to know some of the human body passive mechanisms that protects us against the 

penetration of pollutants suspended in the air. To do so, students need to analyse how different 

particles that are usually in their air (such as, particulate matter in suspension, dust, CO2…) may 

penetrate in their body and which passive mechanisms our body must prevent the intrusion of some 

of them.  

Keywords: Modelling, jigsaw groups/debate 

 

 

https://www.youtube.com/watch?v=z_mTBljfGE0
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Students’ resources 

After asking students how they imagine both 

gases and particulate matter pollutants path 

inside our body, an activity focus on the 

relation between particle size and their 

penetration in our body have been proposed. 

In this activity students have on the one hand, 

a sketch of human silhouette that include 

human body mechanisms to protect us 

against the penetration of external agents 

(e.g. noise hairs, mucus…); and, on the other 

hand, different kinds of particle including 

particulate matter particles and gases and 

their approximate size. Considering sizes of 

both human body mechanisms and particles, 

students need to identify how much each 

particle could penetrate in our body. Finally, some main effects associated to being exposed to high 

levels of pollution are underlined.  

Additional resources 

More information about scientific evidence that establish a clear relation between how being exposed 

to high levels of pollution have important effects in human health in terms not only of respiratory 

system, but also at cognitive or cardiovascular level you can read the following article (only available 

in Catalan).  

• Basagaña, X. (2018). Els efectes de la contaminació en les persones: què en sabem i de què 

busquem evidències? Revista Ciències, 35, 28–34. https://doi.org/10.5565/rev/ciencies.392  

REFERENCES 

• Basagaña, X. (2018). Els efectes de la contaminació en les persones: què en sabem i de què 

busquem evidències? Revista Ciències, 35, 28–34. https://doi.org/10.5565/rev/ciencies.392 

• Criado, A., Armengol, J. M., Petetin, H., Rodriguez-rey, D., Benavides, J., Guevara, M., 

García-pando, C. P., Soret, A., & Jorba, O. (2022). Data fusion uncertainty-enabled methods 

to map street-scale hourly NO 2 in Barcelona city : a case study with CALIOPE-Urban v1 . 0. 

EGUsphere, https://doi.org/10.5194/egusphere-2022-1147, 1–27. 

• ISGlobal (2021). 7 ways air pollution hinders your health. https://www.isglobal.org/-/7-ways-

air-pollution-hinders-your-health. 

• OCDE. (2020). PISA 2024 Strategic Vision and Direction for Science (Issue March). 

• WHO. (2021). WHO global air quality guidelines. PArticulate matter (PM 2.5 and PM 10), 

ozone, nitrogen dioxide, sulfur dioxide and carbon monoxide. In Coastal And Estuarine 

Processes. https://apps.who.int/iris/handle/10665/345329 

 

https://doi.org/10.5565/rev/ciencies.392


Page 45 of 72 
 

6 Teaching and learning materials on Biodiversity and ecosystem 
services (UL) 

 

6.1. Biodiversity and ecosystem services: Natural Science Backpack 

SUMMARY 
This article discusses a self-learning kit for primary school students aged 6-14 that uses an inquiry-

based approach and formative evaluation process. The kit includes everyday objects and scientific 

consumables to provide a "real science" experience while promoting imagination and creativity. It is 

designed for group use with only one toolkit available for circulation among students, and each child 

records their observations in a diary, presents their findings to peers, and passes the kit on to the next 

child. The project aims to promote knowledge and environmental awareness, with plans to expand 

the kit by adding more materials, instruments, and tools.  

INTRODUCTION TO THE TOPIC 

Biodiversity loss is one of the most pressing problems (Johnson et al., 2017), and we are facing a 

sixth mass extinction (Barnosky et al., 2011). The planetary boundary of biosphere integrity has 

already been crossed, especially at the level of genetic diversity (Steffen et al., 2015). The direct 

drivers of global diversity loss include land and ocean use change, natural resource exploitation, 

pollution, climate change, and invasive alien species (Jaureguiberry et al., 2022). Indirect causes 

include sociocultural drivers, such as values, norms, beliefs, or education (Pörtner et al., 2021). The 

alarming decline in biodiversity has prompted scientists to raise awareness of the services provided 

by ecosystems. Ecosystem services have been defined as the full range of benefits that humans 

obtain directly or indirectly from ecosystem processes (Costanza, 1997). In 2012, the 

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) was 

established to "strengthen the knowledge base for better policy through science, conservation and 

sustainable use of biodiversity, long-term human well-being, and sustainable development." 

Educating students about forest ecosystem services could be an effective means of communicating 

the importance of different ecosystems and the dependence on ecological life support systems. In this 

way, students can learn about and appreciate ecosystems and better value human interactions with 

them (Torkar & Krašovec, 2019). Education can be an important strategy to reduce threats to 

biodiversity and, especially raise biodiversity literacy. 

PRESENTATION OF THE MATERIALS  
 

Overview 
The materials presented here are designed primarily for primary school students between the ages of 

6 and 14. Our team collaborated with researchers from various fields, including early childhood 

education and forest pedagogy, as well as teachers and students themselves, to create these 

materials. We utilized an inquiry-based approach and a formative evaluation process to optimize the 

materials, which serve as a self-learning kit.  

Our kit includes a range of everyday objects and professional scientific consumables that aim to 

motivate children and provide them with a "real science" experience while still encouraging their 

imagination and creativity. The kit is designed for use by a group of children, such as a classroom, 

with only one toolkit available for circulation among the students. Each child uses the kit for a week, 

recording their observations in the included diary, presenting their findings to their peers, and then 

passing the toolkit on to the next child in line. This process allows children to share their enthusiasm 

with their classmates, parents, and other family members, acting as multipliers of knowledge and 

environmental awareness.  

As we continue to develop the project, we plan to expand the kit by adding more materials, 

instruments, and tools to increase the range of possibilities and applications. 
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Information  

Age Primary school (6-14 years old) 

Topic Biodiversity and ecosystem services 

Country Slovenia  

Duration 

 Less than 1 hour 

X Between 1-2 hours 

X Between 2-5 hours 

 Between 5-10 hours 

 More than 10 hours 

Stakeholders 
involved in the 
implementation 

X Teachers 

X Families 

 Researchers 

 Experts form industry 

X Informal and non-formal education professionals 

 Professionals from the Media 

 Policy Makers 

 Civil society 

Open Schooling 
Scaffoldings 

X Reflection activities 

X Jigsaw groups / debates 

 Meet with the experts 

 Learn in the lab 

X Going outside 

X Other: Experience themselves, creative science 

Other Tags X Modelling 

X Inquiry 

X Argumentation 

X Social Justice 

 Gender 

 CLIL (Content and Language Integrated Learning)  

X Problem-based learning 

X Project-based learning 

X Formative Evaluation 

 Flipped Classroom  

X Contextualization 

X Design Thinking 

 Case study 

 Gamification 

 Making 

X STEAM perspective 

 Technological process 

 ICT 

 Tinkering 

X Evaluation Rubric 

 Cooperative work 

Technical Resources magnifying glass, binoculars, Vernier calliper, strainer, 
scissors, battery flashlight, measuring tape, scale, 
microscope, binoculars 

Webpage materials - English version:  
- Slovenian version (original) 

 

  

https://uab.sharepoint.com/sites/UAB-TEAM_MULTIPLIERS/Documentos%20compartidos/General/2.Work-Packages/WP4/D4.1.%20First%20set%20of%20toolkits/2.%20Contributions%20from%20other%20partners/2023.03.27_2n%20version/print01_zbirka%20kartic_naravoslovne%20aktivnosti_sep2022.pdf
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TEACHING AND LEARNING MATERIALS  
 

Visual abstract  

 
Figure 5. Assembled Natural Science 

Backpack in its natural environment. 

 
Figure 6. basic list of materials that make up 

a Natural Science Backpack. 

 

 
Figure 7. One out of many Activity Cards 

that are included in Natural Science 

Backpack. 

 
Figure 8. An example of Childs Natural diary 

entry. 

 

 

ACTIVITIES 

The following activity is based on encouraging kids and their families to explore their local 

environments by using already assembled kit of different everyday objects as well as more specific 

scientific tools. Although the original idea is to encourage users to get creative and explore their own 

ideas, we included a rich set of activity idea cards within the kit, which we named Natural Science 

Backpack. 

Down below, you can find the link that contain a full version, downloadable, ready to print “Activity 

Cards”, we included within the “Natural Science Backpack”: 

• English version (not yet available) 

• Original version (Slovene language):  

print01_zbirka kartic_naravoslovne aktivnosti_sep2022.pdf  

  

https://unilj-my.sharepoint.com/:b:/g/personal/tim_prezelj_pef_uni-lj_si/EWBktrAepwVCh-QXHbVhAM0Bg8-os0yijvX8PLaGHhppsQ?e=4dDm46
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Activity 1. Biodiversity and ecosystem services self-exploration. 

The objective of this activity is to inspire students, their family, and friends to discover their local 

environment and increase awareness about the significance of biodiversity, ecosystems, and the 

services they offer to humans. By engaging in this activity, we hope to foster collaboration between 

generations and across various subject areas. Additionally, this initiative seeks to tackle the issue of 

biodiversity blindness, as many individuals fail to acknowledge the cohabiting organisms that play a 

crucial role in our existence. Our goal is to encourage individuals to appreciate and preserve the 

natural world for future generations. 

Keywords: Outdoor education, ecology, intergenerational education 

Students’ resources 
Students can use Natural Science Backpack with all included resources and materials for their 
individual or colaborative research of local environsment.  

Natural Science Backpack includes following materials and resources: 

N MATERIAL DESCRIPTION QUANTITY 

1 magnifying glass 6x magnification 1 

2 magnifying glass 10x mgnification 1 

3 
a collection of activity 
cards 

 1 

4 binoculars 20x mgnification 1 

5 sorting tray  1 

6 a larger tub with a lid  1 

7 a small tub with a lid  1 

8 rope 5 m 1 

9 pencil sharpener  1 

10 rubber  1 

11 measuring cylinder 250 ml 1 

12 mesh  1 

13 measuring cup with lid 100 ml 3 

14 cup with lid 100 ml 5 

15 cup with lid 25 ml 5 

16 funnel  1 

17 centrifuge tube 25 ml 5 

18 centrifuge tube 12 ml 5 

19 big spoon  1 

20 small spoon  1 

21 knife  1 

22 fork  1 

23 pencile  1 

24 Vernier caliper  1 

25 small shovel  1 

26 strainer  1 

27 larger ziplock bag  30 

28 smaller ziplock bag  30 
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29 natural sciences diary  1 

30 large dropper  1 

31 small dropper  3 

32 protective glasses  1 

33 safety gloves  6 

34 scissors  1 

35 battery flashlight  1 

36 measuring tape 1,5 m 1 

Teachers’ resources  

To support teachers in their efforts to raise awareness about the importance of biodiversity and 

ecosystem services, we have prepared a comprehensive booklet. This resource provides detailed 

instructions for hands-on workshops that can be easily implemented in the classroom. Our selection 

of activities covers a wide range of ecosystem services and biodiversity exploration on all levels, 

including microbiological, plant, fungal, and animal ecosystems, as well as water and land ecosystems 

in general. The activities have been designed to be flexible and adaptable to different environmental 

conditions, so teachers can easily choose an activity that suits their specific situation. The booklet is 

presented in a user-friendly format that makes it easy for teachers to use and adapt to their specific 

needs.  

• In the English version (not yet available) 

• In the Original version (Slovenian language):  

KONČANA_popravljena_knjižica za tisk.pdf   

Additional resources 

You can find more information about the activity and its evaluation in the following research papers:  

• Klofutar, Š., Jerman, J., & Torkar, G. (2022). Direct versus vicarious experiences for 

developing children’s skills of observation in early science education. International Journal of 

Early Years Education, 30(4), 863-880.  

• Klofutar, Š. (2022). Pomen neposrednih izkušenj z gozdnimi organizmi v zgodnjem 

naravoslovnem izobraževanju (Doctoral dissertation, Univerza v Ljubljani, Pedagoška 

fakulteta).  

http://pefprints.pef.uni-lj.si/6569/1/Praprotnik_Krnel_Torkar_Naravoslovni.pdf  

• Klofutar, Š. (2022). Pomen neposrednih izkušenj z gozdnimi organizmi v zgodnjem 

naravoslovnem izobraževanju (Doctoral dissertation, Univerza v Ljubljani, Pedagoška 

fakulteta). https://repozitorij.uni-lj.si/IzpisGradiva.php?id=136589  
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57. 

• Costanza, R., d'Arge, R., De Groot, R., Farber, S., Grasso, M., Hannon, B., ... & Van Den Belt, 
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253-260. 
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• Jaureguiberry, P., Titeux, N., Wiemers, M., Bowler, D. E., Coscieme, L., Golden, A. S., ... & 

Purvis, A. (2022). The direct drivers of recent global anthropogenic biodiversity loss. Science 

Advances, 8(45), eabm9982. 

https://unilj-my.sharepoint.com/:b:/g/personal/tim_prezelj_pef_uni-lj_si/EW5Fe-dqkyNJkhh_k0rx-zcB9V_BXZa20UjZOBbzn_5DMA?e=EZxIfw
http://pefprints.pef.uni-lj.si/6569/1/Praprotnik_Krnel_Torkar_Naravoslovni.pdf
https://repozitorij.uni-lj.si/IzpisGradiva.php?id=136589
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Science, 356(6335), 270-275. 
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Scientific outcome of the IPBES-IPCC co-sponsored workshop on biodiversity and climate 
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100916. 
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6.2. Biodiversity and ecosystem services: Water and wind erosion 

SUMMARY 
The article presents an activity designed for primary school students aged 6-14 that explores the 

natural processes of water and wind erosion, as well as the impact of human activities on erosion. 

Slovenia is home to many stunning geological formations created by these processes, including 

gorges and canyons. The activity aims to raise awareness about the importance of forests and their 

ecosystem services in protecting land from erosion caused by human activities like land use and 

deforestation. By participating in the activity, students can learn about the erosion process and the 

role of plants in preventing soil erosion. 

INTRODUCTION TO THE TOPIC 
Biodiversity loss is one of the most pressing problems (Johnson et al., 2017), and we are facing a 

sixth mass extinction (Barnosky et al., 2011). The planetary boundary of biosphere integrity has 

already been crossed, especially at the level of genetic diversity (Steffen et al., 2015). The direct 

drivers of global diversity loss include land and ocean use change, natural resource exploitation, 

pollution, climate change, and invasive alien species (Jaureguiberry et al., 2022). Indirect causes 

include sociocultural drivers, such as values, norms, beliefs, or education (Pörtner et al., 2021). The 

alarming decline in biodiversity has prompted scientists to raise awareness of the services provided 

by ecosystems. Ecosystem services have been defined as the full range of benefits that humans 

obtain directly or indirectly from ecosystem processes (Costanza, 1997). In 2012, the 

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) was 

established to "strengthen the knowledge base for better policy through science, conservation and 

sustainable use of biodiversity, long-term human well-being, and sustainable development." 

Educating students about forest ecosystem services could be an effective means of communicating 

the importance of different ecosystems and the dependence on ecological life support systems. In this 

way, students can learn about and appreciate ecosystems and better value human interactions with 

them (Torkar & Krašovec, 2019). Education can be an important strategy to reduce threats to 

biodiversity and, especially raise biodiversity literacy. 

PRESENTATION OF THE MATERIALS  
 

Overview 
The materials presented here are designed primarily for primary school students between the ages of 

6 and 14. Our team collaborated with researchers from various fields, including early childhood 

education and forest pedagogy, as well as teachers and students themselves, to design this activity. 

Water and wind erosion are natural processes that have been shaping the Earth's surface for millions 

of years. These processes have created some of the most awe-inspiring natural wonders on the 

planet, such as the magnificent Grand Canyon in the United States. Slovenia is also home to 

numerous stunning geological formations, including gorges like the Dolžanova gorge, riverbeds such 

as the Great Soča Gorge, and canyons like the Kokra River Canyon, all of which are slowly and 

steadily being formed by water. One particularly unique type of gorge is the glacial gorge, where the 

erosion is caused by the movement of glacial ice. Wind erosion is also responsible for creating 

remarkable natural landscapes, such as the captivating sand dunes found in deserts around the world. 

However, water and wind erosion are not always beneficial. Human activities such as land use and 

deforestation have increasingly become the main causes of extensive water and wind erosion. This 

can result in a reduction in soil amounts and surface fertility. It is therefore important to raise 

awareness about the importance of forests and their ecosystem services in protecting land from 

extensive water and wind erosion. To achieve this, we have developed an activity that allows students 

to explore the erosion process and learn how plants can help prevent soil erosion.     
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Information  
 

Age Primary school (6-14 years sold) 

Topic Water and Wind Erosion 

Country Slovenia 

Duration (select 
those which apply): 

 Less than 1 hour 

X 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 

X Families 

 Researchers 

 Experts form industry 

X Informal and non-formal education professionals 

 Professionals from the Media 

 Policy Makers 

 Other (civil society) 

Open Schooling 
Keywords (select 
those which apply): 
 

X Reflection activities 

X Jigsaw groups / debates 

 Meet with the experts 

 Learn in the lab 

X Going outside 

X 
Other (add all Open Schooling Keywords you consider 
relevant for your activity/TLS): experience themselves, 
creative science 

Other Tags X Modelling 

X Inquiry 

X Argumentation 

X Social Justice 

 Gender 

 CLIL (Content and Language Integrated Learning)  

X Problem-based learning 

X Project-based learning 

 Formative Evaluation 

 Flipped Classroom  

X Contextualization 

X Design Thinking 

X Case study 

 Gamification 

X 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 

Lab version: styrofoam, sand (or soil), spruce (and/or other) 
twigs, small tub, sprayer or watering can, water and hair 
dryer  
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Field version: water, watering can or jug 

Webpage materials - English version (not yet available) 
- Original version (Slovene language):  
Erozija_popravljena 2022-03-18 15_45_17.pdf 

TEACHING AND LEARNING MATERIALS  
 

Visual abstract  

 

Figure 9. Booklet illustration of »inside« 

controlled vesion of watter and wind erosion 

experiemnt. 

 

Figure 10. Booklet illustration of field vesion 

of watter erosion experiemnt. 

 

 

Figure 11. Photo of »inside« controlled vesion 

of watter erosion experiemnt performance. 

 

Figure 12. Photo of field vesion of watter 

erosion experiemnt performance. 

ACTIVITIES 
The following activity aims to encourage children and their families to explore their local environments 

and gain a hands-on understanding of the erosion process and the role of plants in preventing it. We 

have designed two versions of a similar experiment. The first version is a controlled lab experiment 

that investigates water and wind erosion. The second version is a field-based experiment where 

students can directly observe the effects of water erosion in nature and their local environment. 

Down below, you can find the link that contain a full version, downloadable, ready to print “Activity 

Instructions”, we included within the booklet: 

• English version (not yet available) 

• Original version (Slovene language):  

Erozija_popravljena 2022-03-18 15_45_17.pdf  

https://unilj-my.sharepoint.com/:b:/g/personal/tim_prezelj_pef_uni-lj_si/EWKgWOiZbnJCqmQpc-9qOE4BmXfOEXtUEnodIs_nFdInXg?e=6CE0V4
https://unilj-my.sharepoint.com/:b:/g/personal/tim_prezelj_pef_uni-lj_si/EWKgWOiZbnJCqmQpc-9qOE4BmXfOEXtUEnodIs_nFdInXg?e=6CE0V4
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Activity 1. Water and wind erosion exploration. 

To achieve these objectives, we have designed two versions of the experiment. The first version is a 

controlled lab-based activity that investigates water and wind erosion. In this version, students will 

create a mini-landscape with different types of soil and vegetation. They will then simulate wind and 

water erosion by using a hairdryer and a spray bottle. Students will observe the effects of wind and 

water erosion on the different soil types and vegetation and make comparisons between the different 

types of soil and vegetation.   

The second version is a field-based activity that allows students to explore the effects of water erosion 

in their local environment. Students will choose a location near a body of water, such as a river or a 

stream, and conduct a survey of the plant species present. They will then observe and document the 

impact of water erosion on the local environment, such as changes in the riverbed or loss of 

vegetation. By conducting this experiment, students will have a better understanding of the critical role 

of plants in protecting soil and preventing erosion.   

Through these activities, students will learn about the importance of protecting our natural resources 

and how they can play a significant role in protecting the environment. They will also develop critical 

thinking and problem-solving skills that they can apply to other areas of their lives. We hope that by 

increasing their awareness and appreciation of the plants around them, students will also become 

advocates for protecting the natural world and its resources. 

Keywords: Outdoor education, ecology, wind erosion, water erosion. 

Students’ resources 

Students will require materials listed in the table below. We have designed the activity to require only 

everyday and readily available materials, minimizing the need for complex or expensive equipment. 

Our aim is to make the experiment accessible to as many students as possible while keeping the cost 

and preparation time low.  

N MATERIAL DESCRIPTION QUANTITY 

LABORATORY VERSION 

1 styrofoam watter and wind 25x25 cm 

2 sand (or soil) watter and wind 2 kg 

3 spruce (and/or other) twigs watter and wind  

4 small tub watter and wind 25x50x10 cm 

5 sprayer or watering can watter 1 

6 water watter 1,5 l 

7 hair dryer wind 1 

FIELD VERSION 

1 water   

2 watering can or jug  5 l 

Teachers’ resources  
To support teachers in their efforts to raise awareness about the importance of biodiversity and 

ecosystem services, we have prepared a comprehensive booklet. This resource provides detailed 

instructions for hands-on workshops that can be easily implemented in the classroom. Our selection 

of activities covers a wide range of ecosystem services and biodiversity exploration on all levels, 

including microbiological, plant, fungal, and animal ecosystems, as well as water and land ecosystems 
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in general. The activities have been designed to be flexible and adaptable to different environmental 

conditions, so teachers can easily choose an activity that suits their specific situation. The booklet is 

presented in a user-friendly format that makes it easy for teachers to use and adapt to their specific 

needs. 

The booklet also contains detailed instructions and explanations for the activity discussed here.  

• In the English version (not yet available) 

• In the Original version (Slovenian language):  

Erozija_popravljena 2022-03-18 15_45_17.pdf  

 

Additional resources 
You can find more information about the activity and its evaluation in the following research papers:  

• Mikoš, M. (1996). Vodna erozija v slovenskem prostoru. In J. Lapajne (Ed.), Zgodovina: 

zbornik predavanj (pp. 27–41). Ministrstvo za okolje in prostor, Uprava Republike Slovenije za 

geofiziko.  

• Vrščaj, B., Bergant, J., Kastelic, P., & Šinkovec, M. (2020). Erozija v Sloveniji kratka 

predstavitev in ocena pomembne degradacije tal. Kmetijski inštitut Slovenije.  

https://www.kis.si/f/docs/Druge_publikacije/EROZIJA_KIS-2020.pdf   

• Petrovec, V., Bizjak, M., Rednak Robič, B., Kopasić, M., Kramar, J., Pavlin, J., & Bajd, B. 

(2014). Naravoslovje in tehnika 5 e-učbenik za naravoslovje in tehniko v 5. Razredu osnovne 

šole (D. Krnel, Ed.). Zavod Republike Slovenije za šolstvo. Page 35. 

https://eucbeniki.sio.si/nit5/1381/index2.html  

• https://www.e-plaz.si   
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7. Teaching and learning materials on Forest use vs. forest protection 
(UMU)  

SUMMARY  

The theme Forest use vs. Forest protection is developed for use in upper secondary school. It contains 

three activities that focus on authentic experiences and local media, as well as argumentation, 

continuous reflection and connection to students’ everyday lives. 

INTRODUCTION TO THE TOPIC 

Forest use vs Forest protection is focusing on the trade-off between forest management of production 

forests and forest protection for ecosystem services, biodiversity, climate change mitigation. This is a 

complex issue – for the public but also for scientists – in Sweden as well as in other countries. For 

example, Andersson, Bostedt and Sandström (2022) highlight conflicting interests of the role of 

Swedish forests in climate change mitigation, and a recent discussion in Nature (Högberg et al. 2022; 

Searchinger et al. 2022) show different views of how to balance forest management in relation to 

climate change mitigation. A broader approach is taken by Hallberg-Sramek and co-workers (2023) 

when modelling long-term effects in a forest-scenario analysis that also includes aspects of reindeer 

husbandry, local livelihoods and recreation, and let different stakeholders evaluate the modeled 

scenarios. They argue for the value of combining scientific and local knowledge when developing and 

evaluating future forest scenarios.  

In a similar way, our theme Forest use vs Forest protection starts from stakeholders’ different interests 

in forests and the potential conflicts of interest on different levels in society 

(https://foresteurope.org/state-of-europes-forests/). The theme also has personal relevance for most 

people. For Swedish students, forests are relevant for example for recreation like skiing or hunting, or 

through family-owned forests. In a broader context, forest management is important for all of us in 

reaching the Sustainable Development Goals (UN, 2015) related to sustainable forest management, 

continued provision of ecosystem services and maintained biodiversity. This requires us to make 

trade-offs based on the best available data and scientific knowledge (https://www.slu.se/en/ew-

news/2023/2/flexible-choices-for-sustainable-forestry/) as well as personal, cultural, societal and 

historical values.  

Through authenticity and connection to students’ everyday lives the forest theme is suitable to promote 

interest in science and self-efficacy for learning science. Further, it has great potential to provide a 

context for engagement in activities aimed at development of analytical and critical thinking 

competencies by inquiry learning, argumentation, collaboration, communication, and decision making. 

The continued need of recruiting people to forest research and forestry further emphasizes the 

importance of the topic for future generations and for stakeholders currently involved in the forest. 

  



 

Page 57 of 72 
 

PRESENTATION OF THE MATERIALS  
 

Overview 

The presented materials are designed for secondary school students (age 15-17). The Teaching and 

Learning Sequence (TLS) reported in the present Toolkit includes three selected and tested activities. 

The first is an interview students do with persons from three generations, the second is a forest debate, 

and the third is an investigation of how the forest debate is portrayed by the media.  These three 

activities can be used separately or together. However, they benefit from being included together in a 

larger theme focused on Forest use vs. Forest protection. A core aspect of the TLS is constituted by 

authentic cases and media used in the implementation of the theme. Through insights into different 

economic, ecological, cultural, and social perspectives on forests, students are enabled to make 

compromises, develop different pathways for action and increase their ability to make decisions about 

forest-related issues. Another core aspect consists of the continuous reflections that link the activities 

to each other, to society, and to the students’ everyday lives.  

The second activity, the forest debate, and additional resources are 

described in detail on the online teaching platform The Forest Lab 

(https://skogslabbet.se), which is developed and hosted by the Swedish 

University of Agricultural Sciences (SLU). The teaching platform resources 

consist of research-based articles and videos concerning forests and forest 

use and include issues closely related to UN’s global goals presented in “The 

2030 Agenda for Sustainable Development” (UN, 2015). The material is 

produced in collaboration between researchers and teachers, and it is 

directed towards teachers and students. The material consists of videos of 

interviews with different types of researchers, videos of students’ discussions 

of how they value the forest; revisable PP-presentations; activities to uncover 

different type of dilemmas or conflicts of interest (e.g., 4 corners and concept 

cartoons). 

  

Scan the QR-code to get to 
The Forest Lab 
(Skogslabbet) 

https://skogslabbet.se/
https://sdgs.un.org/goals
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Information  

Age 15-17 years 

Topic Forest use vs Forest protection 

Country Sweden 

Duration (select 
those which apply): 

 Less than 1 hour 

 Between 1-2 hours 

 Between 2-5 hours 

 Between 5-10 hours 

X More than 10 hours 

Stakeholders 
involved in the 
implementation 
(select those which 
apply) 

X Teachers 

X Families 

X Researchers 

 Experts form industry 

 Informal and non-formal education professionals 

X Professionals from the Media 

 Policy Makers 

X 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 

X 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 

X Democratic participation 

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

Technical Resources Add those technical resources needed for the activity or TLS 

Webpage materials  

- Swedish version (original) https://skogslabbet.se/ 
A summary in English is presented in this document 

 

https://skogslabbet.se/
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TEACHING AND LEARNING MATERIALS  
 

VISUAL ABSTRACT  

 

ACTIVITIES 

The TLS includes three activities that can be used separately, together, or included as part of a larger 

theme focusing on Forest use vs. Forest protection. Each activity has a connection to society through 

involvement of experts and/or authentic media and engages students in reflective practices. The 

activities are linked to each other and form a solid basis for students to develop both an understanding 

of the science linked to Forest use vs. Forest protection, and skills such as inquiry, argumentation, 

evaluation of information, decision-making and taking action in complex issues.  

Activity 1: Interviews with three generations 

The aim of this activity is to place the forest-theme in an authentic, local and historic context, and to 

highlight the relevancy in students’ everyday life. Working on the activity contributes by highlighting 

different perspectives on the theme Forest use vs. Forest protection. In the activity, students interview 

parents, grandparents or other people from three different generations about their relationship with 

and use of the forest, as well as how general forest use has changed throughout their lifetime. The 

students’ written reflections from the interviews are submitted to the teacher.  

Key concepts of the activity: Contextualization, Reflection activities 
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Students’ resources – Template for writing interview guide 

The activity is meant to familiarize students with the theme Forest use vs Forest protection and to 

promote student agency and sense of ownership.This is the task given to the students: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 

Teachers’ resources  

The activity is meant to familiarize students with the theme Forest use vs Forest protection and to 

promote student agency and sense of ownership. No teacher resources are available, but it is good 

for the teacher to have an overview of the current forest debate in local society and media.  

Additional resources – Questions to evaluate activity 

The teacher can use the following questions to allow the students to reflect upon how the activity or 
the complete TLS (activity 1-3) have influenced their view of Forest use vs Forest protection.  
 
 

• What do you use the forest for? 

• What relationship do you have to the forest? 

• How has your knowledge of the forest changed? 

• How would you like the use of the forest to change during your lifetime? 

• What would you like to tell the three people you interviewed about the forest? 

• Is there anything else you want to tell us regarding the task of the debate about   

the forest? 

 

What do three different generations know about forests? 

 

The forest has a great significance for people and their way of life. During the last century, human 

relationship with and use of the forest have changed.  

Your task is to select people from three generations and find out about their use of and relationship with the 

forest. In addition you should ask how they think that forest use has changed during their lifetime. 

Formulate three questions to ask the people. You can also ask if it is okay to record the interview on your 

private mobile phone or with the school's computer. 

 

Interview 

I choose these three people (select relevant background information, such as age): 

 

My three questions are: 

-  

-  

-  

 

The answers: 

 

Person A 

Person B 

Person C 

 

Summarize your thoughts after the three interviews: 
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Activity 2: Forest debate, a role-play on “Forest use vs Forest protection” 

The aim of the activity Forest debate, a role-play on “Forest use vs Forest protection” is to engage 
students in collaborative authentic activities to evaluate evidence and support claims. Further, it 
enables students to use evidence and claims to formulate creative solutions. For the debate, students 
are divided into groups representing the following stakeholders: private forest owners, forest 
companies, the public, environmental organizations, indigenous Sámi communities, and public 
authorities. Students roll the dice to get appointed with an individual age, gender, role in the 
stakeholder group, and personal traits. To prepare for the debate, students investigate authentic 
media and literature and contact experts for further clarification and guidance. The debate can take 
place in the classroom and involves cases such as:  

A municipality wants to cut down the forest and build housing in a local area that is currently used for 

recreation. A citizens’ proposal suggests that it is more important to keep the forest for people’s health 

and well-being. The question to consider is: “Should a citizens’ proposal have an impact on the decision 

about how to use local and accessible forest considering the municipality’s new needs?”   

The activity is presented through the student- and teacher resources below. Since the teacher 

resources are guiding, please read those first.   

Key concepts of the activity: Argumentation, Social Justice, Reflection activities  

Students’ resources – Role-play, background & advice 

The activity can be introduced to the students 2-3 weeks before the activity with an invitation to a 

Consultation Day. The aim of this is to set the scene and communicate the expectations of the role-

play and debate. For example:  

Welcome to the Consultation Day where the importance of the forest for a sustainable society 

will be discussed. The cases of the xxx will be decided! 

Actors from various organizations and interest groups have gathered to debate and make decisions 

in specific cases concerning forest use in relation to, for example, jobs, human health, biodiversity, 

and other nature values. You are an important person from the xxx community, are invited to the 

debate. 

Instruction to students for the preparations:  

To prepare for the debate, the teacher will inform about where to find information about the case(s) 

and the different stakeholders views. Furthermore, contact information to different stakeholders and 

their organisations are made available, and can help you to prepare for your role. 

Advice to students for the roleplay: 

• Bring something typical of your role in your actor group. It can help clarify your role and your 

characteristics through the role play.  

• Argue a point with personal commitment using evidence and reason.  

• Listen carefully and considerately to what others have to say. 

• Have you gotten to know views of your "enemy"? Prepare responses to the other stakeholder 

groups' arguments that you know will come up.  

• Don't forget to listen to other players. Do you hear any information that you can use in some 

way? 

• Respect the views of others. All participants have a right to put their views forward 

and be listened to.   

• It is okay to change your character’s mind during the game. Also, if opponent characters 

change their minds, let them do so. 

 

Instructions for the students in Swedish are found in the following links: 
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- Preparations for the roleplay: https://skogslabbet.se/elev/forbered-for-rollspelet/                              

- The roleplay: https://skogslabbet.se/elev/rollspel-debatten-om-skogen/ 

 

Teachers’ resources – Role-play, context and support 

The purpose of the roleplay “Consultation Day” is for the students to develop knowledge and action 

competence. By acting as a specific stakeholder during the debate, the students gain knowledge about 

how different stakeholders view how the actual forest should be managed, and what support there is 

for the specific views. The roleplay give opportunity to practice argumentation, critical evaluation and 

learn about pros and cons for the different views. Supporting young people in acting as knowledgeable 

agents through inquiry and roleplay promote critical citizenship education, and can increase students 

interest and engagement for a future science career.  

To use an authentic (local) case has many benefits since it creates engagement. It can, however, also 

create stressful situations for the students if they already have an idea about that specific forest. It 

might be difficult to act according to a stakeholder having an opposite view of the personal view; both 

difficulties in making strong arguments, and if successful, create worries that others will think that it is 

your true position. A fictive case will avoid that. One example of a fictive case focusing the debate on 

sustainability follows: 

The company “Green products” wants to launch a new clothing brand - where all products consist 

of material from the Swedish forest. The manager Felicia Syren, a civil engineer in materials 

technology, says: "In the textile sector, we struggle with major environmental challenges. We need 

to find alternative that is better for the environment and something that is circular, i.e., can be used 

again or is renewable. The forest's resources could be part of the solution." The question to be 

debated is if the community will devote resources to the company. 

First, introduce the activity to the students 2-3 weeks in advance and plan for lesson time for them to 

prepare for their roles individually as well as in groups (same type of stakeholders together).  

Second, support students in preparing for their roles, i.e., support them to find information about their 

stakeholder’s viewpoints. It is beneficial if students work in groups, and already have knowledge about 

digital search strategies. To make it more authentic, this phase can be prepared by for example 

• Create a chat forum with the OSCs or invite them to school. 

• Prepare short videos with different stakeholders/OSC members or prepare powerpoint-

presentations. 

 

Third, prepare the set-up and rules for the role play and communicate them clearly to the students. 

As a teacher you act as Chair and make sure that all stakeholders get their voices heard, and that 

there will be a democratic decision at the end of each case. Encourage passion and commitment, but 

stick to the rules of the debate in the roleplay. It might be necessary to limit the time for each 

stakeholder’s address, and for the respondents’ replies. 

Finally, plan for a follow up session after the debate where the students, in mixed groups with one 

from each stakeholder, reflect over the role play “Consultation Day”.  

• How did they feel during the role play?  

• Have they changed their mind regarding the case(s)? 

• What type of arguments were put forward? Fact-based, value-based or other?  

• Discuss how an argument can be formulated to be even stronger. 

Teachers’ guide in Swedish is found in the following links: 

• Introduction and instructions to the debate:  

https://skogslabbet.se/lektionspaket/manniskan-och-skogen/debatten-om-skogen/debatten-

om-skogen/#1399 

https://skogslabbet.se/elev/forbered-for-rollspelet/
https://skogslabbet.se/elev/rollspel-debatten-om-skogen/
https://skogslabbet.se/lektionspaket/manniskan-och-skogen/debatten-om-skogen/debatten-om-skogen/#1399
https://skogslabbet.se/lektionspaket/manniskan-och-skogen/debatten-om-skogen/debatten-om-skogen/#1399
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• Preparations for the roleplay (time: 60 min):  

https://skogslabbet.se/lektionspaket/manniskan-och-skogen/debatten-om-skogen/debatten-

om-skogen/#1417 

• The roleplay (time: 120 min):  

https://skogslabbet.se/ovning/manniskan-och-skogen/debatten-om-skogen/debatten-om-

skogen/rollspel-debatten-om-skogen/#1397 

 

Additional resources – The Forest Lab & questions to evaluate activity 

The teacher can use the following questions to allow the students to reflect upon how the activity or 
the complete TLS (activity 1-3) have influenced their view of Forest use vs Forest protection.  
 
 
 
 

 

 

 

 

 

 

 

• Activity 3: Investigation of how the forest debate is portrayed by the media 

The aim of this activity is to enable students’ engagement in meaningful science-society interaction 

and development of critical thinking competence. It enables students to gain insights into the work and 

considerations of a journalist and highlight core aspects which distinguish journalism from opinion-

makers with different agendas.  A journalist from local media is invited to meet with the students. In 

preparation, students get familiarized with a piece of local media content selected by the journalist in 

collaboration with the teacher. For example, they can be assigned with reding a theme-related, recent, 

and authentic newspaper article. Based on the article, they write a short reflection on whether they 

found the article balanced (or unbalanced) in relation to the perspective of different stakeholders. 

During the in-class activity, students are also offered an opportunity to engage with the journalist by 

reflecting on the article and asking questions about journalism. 

Key concepts of the activity: Argumentation, Social Justice, Reflection activities, Democratic 

participation 

Students’ resources – News media content & analytical questions 

Students prepare for the meeting and discussions with the journalist by 

analyzing the selected piece of media content. The media content that is 

selected for this activity should be of local or national relevancy. It is 

therefore difficult to make general suggestions for articles to use. We 

present two examples, one from Sweden and one in English from BBC. 

The newspaper article used in the Swedish classrooms concerned an 

investigation and conflict between a large Forest company and Biologists 

about if the company are logging forests younger than the regulation allows.  

The article is titled “Forest companies cut down forests younger than 

regulations allow”. Scan the QR-code to view the Swedish article.  

One example of a suitable newspaper article in English is presented in the link below. The article is 

about studies arguing that large-scale tree planting can harm the environment rather than benefit 

Scan the QR-code to view 
the article (in Swedish only) 

 

• How interesting did you find the Forest debate? (5-step Likert scale) 

• What was most interesting about the Forest debate? 

• How instructive did you find the Forest debate? (5-step Likert scale) 

• What did you learn from the Forest debate? 

• How has your knowledge about the forest changed? 

• How would you like the use of the forest to change during your lifetime? 

• Is there anything else you want to tell us regarding the task the Forest debate? 

https://skogslabbet.se/lektionspaket/manniskan-och-skogen/debatten-om-skogen/debatten-om-skogen/#1417
https://skogslabbet.se/lektionspaket/manniskan-och-skogen/debatten-om-skogen/debatten-om-skogen/#1417
https://skogslabbet.se/ovning/manniskan-och-skogen/debatten-om-skogen/debatten-om-skogen/rollspel-debatten-om-skogen/#1397
https://skogslabbet.se/ovning/manniskan-och-skogen/debatten-om-skogen/debatten-om-skogen/rollspel-debatten-om-skogen/#1397
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climate action. The article is titled “Climate change: Planting new forests ‘can do more harm than 

good’”.  

- https://www.bbc.com/news/science-environment-53138178 

The questions below can be used to guide students in their review of the feature in preparation for 

the meeting with the journalist:  
 

 

Teachers’ resources – Suggested lesson outline & questions to evaluate activity 

The lesson plan should be developed in collaboration with the participating journalist but some 

suggestions of aspects to include are listed below: 

- How do journalists work? 

- What are important considerations for professional journalists? 

- Interview technique: how do you ask questions to get relevant answers? 
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• Are the opinions presented in the media feature balanced? 

• Are the arguments presented as equally urgent and strong? Does some particular 

participant’s argument or narrative take precedence? 

• How is the article angled? It is often clear from the title and preamble (the first sentences of 

the text). 

• Are there additional questions that the journalist could have, or should have, asked? 

• Considering the balance, should the journalist have interviewed someone else and if so who, 

and what questions should the journalist have asked them? 

• Who is responsible for the content? How credible do you think the source is, and why? 

 

The following questions, possibly distributed via GoogleForms, could be used to allow students to 

reflect upon the article:    

• Is the article balanced? 

• If YES, in what way is it balanced? 

• If NO, in what way is it unbalanced? 

https://www.bbc.com/news/science-environment-53138178
https://sdgs.un.org/goals
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8. Teaching and learning materials on Clean water and sanitation (IREN) 

SUMMARY  

The document includes a description of the activities and the related teaching and learning materials 
on Clean Water and Sanitation. These were designed by the Italian multiutility company Iren, through 
its educational division Eduiren, in cooperation with the Applied Sciences upper secondary school 
Blaise Pascal in Reggio Emilia.  
 

INTRODUCTION TO THE TOPIC 

Water management is crucial to sustainable development, because clean freshwater and sanitation 

services are essential to human health and well-being.  (UN, 2015; UN, 2023; WHO, 2022). While 

substantial progress has been made to achieve the integrated management of water resources, 

billions of people still lack access to safe drinking water and sanitation. Furthermore, water scarcity is 

one of the major challenges of our times and threatens to get worse in the next few years due to 

climate change and population growth. 

Considering water drinking habits, Italians consume the most bottled water per person in Europe. 

There are over 600 domestic Italian bottled water brands, which means that about 600 different bottled 

water brands are sourced in Italy. An Italian's average amount of water is nearly half a liter, and over 

half of the population prefers bottled water to tap water.  This implies a high environmental impact in 

terms of production of waste and pollutants. Many beliefs are related to preconceived ideas rather 

than to actual experiences or product characteristics: tap water is controlled every day, is safe to drink 

and has usually a good taste. 

Regarding sewage management, "Not In My Back Yard" is an usual battle cry of residents from areas 

that are being considered for a new sewage treatment plant. Securing social acceptance is important, 

as wastewater treatment plant play a significant role in reducing environmental pollution caused by 

direct discharge of sewage in water bodies. Furthermore, inaction in meeting wastewater targets and 

complying with the legal requirements set by the European directives is coming at a high price and 

implies court action and/or fines for administrations.   

PRESENTATION OF THE MATERIALS  
 

Overview 

The present materials, addressed to upper secondary school students (17-18 years old) were co-

designed in collaboration with teachers from different disciplines (chemistry and science lab, biology, 

Italian, history, art history) and with the utility company experts (e.g.: technicians at the water analytical 

laboratory, managers of drinking and waste water treatment plants). A modular approach was 

followed, so that the Teaching and Learning Sequence (TLS) about clean water and sanitation 

consists of 5 sets of activities. Teachers can choose the ones to implement. However, some of them 

are highly recommended to allow students to acquire knowledge on water management and 

consumption and to develop critical thinking and inquiry skills.  As part of the TLS, students are 

involved in the process of expressing, evaluating and revising their own ideas about this topic and to 

learn how drinking water and wastewater are managed in their area and appreciate how technological 

developments changed lifestyles and improved sanitary and health conditions. They are actively 

encouraged in proposing solutions and organizing initiatives to inform and raise awareness addressed 

to the community.  
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Information  

Age 17-18 year old 

Topic Clean Water & Sanitation 

Country Italy 

Duration (select 
those which apply): 

 Less than 1 hour 

 Between 1-2 hours 

 Between 2-5 hours 

 Between 5-10 hours 

x More than 10 hours 

Stakeholders 
involved in the 
implementation 
(select those which 
apply) 

x Teachers 

x Families 

 Researchers 

x Experts form industry 

x Informal and non-formal education professionals 

 Professionals from the Media 

 Policy Makers 

 Other (civil society) 

Open Schooling 
Scaffolfings (select 
those which apply): 
 

x Reflection activities 

x Jigsaw groups / debates 

x Meet with the experts 

x Learn in the lab 

x Going outside 

 Other (add all Open Schooling Keywords you consider 
relevant for your activity/TLS):___Historical 
research___________________ 

Other Tags x Modelling 

x Inquiry 

x Argumentation 

 Social Justice 

 Gender 

 CLIL (Content and Language Integrated Learning)  

x Problem-based learning 

x Project-based learning 

 Formative Evaluation 

x Flipped Classroom  

x Contextualization 

x Design Thinking 

x Case study 

 Gamification 

 Making 

x STEAM perspective 

x Technological process 

 ICT 

 Tinkering 

x Evaluation Rubric 

x Cooperative work 

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

Technical 
Resources 

Laboratory glassware, chemical reactants, Titration 
equipment, Spectrophotometer, Indicators, pHmeter 
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Webpage 
materials 

- English version:  English version - OneDrive 
(sharepoint.com) 

- Italian version (original): Italian version - OneDrive 
(sharepoint.com) 

 

TEACHING AND LEARNING MATERIALS  
 

VISUAL ABSTRACT  

 

 

 

 

 

 

 

 

 

 

 

 

 

ACTIVITIES 

With MULTIPLIERS, schools and communities are engaged to increase their scientific understanding 

of water management and sustainable use and to debunk common myths and fake news, encouraging 

good habits to protect water resources and safeguard the environment. 

To appreciate water value, it is vital to make clear that water doesn’t flow out of the tap by magic and 

sewage must be collected and treated: this implies long and complex processes, involving pipes and 

plants, state-of-the-art technologies, continuous quality control, machines, materials and energy. 

There is a common lack of awareness on the link between technological advancement applied to 

management of water resources and health and hygiene conditions in our countries.  

It is also important to increase knowledge and trust on distributed drinking water, submitted to 

continuous quality controls, to contrast overconsumption of plastic bottled water.  

The Italian experience aimed at working out students’ views around the topic and influence changes 

in water consumption and perception. 

 

Figure 1. On-site visit of the 
Mancasale WWTP 

Figure 2. Water blind 
tasting and polls 

Figure 3. Debate “Bottled 
Water vs Tap Water” 

Figure 4. Group activity 
“Your home water” 

Figure 5. History research:  discovering the 
old water system 

https://gruppoiren-my.sharepoint.com/personal/daniela_bergamotti_gruppoiren_it/_layouts/15/onedrive.aspx?id=%2Fpersonal%2Fdaniela%5Fbergamotti%5Fgruppoiren%5Fit%2FDocuments%2FMultipliers%20toolkit%2FEnglish%20version&view=0
https://gruppoiren-my.sharepoint.com/personal/daniela_bergamotti_gruppoiren_it/_layouts/15/onedrive.aspx?id=%2Fpersonal%2Fdaniela%5Fbergamotti%5Fgruppoiren%5Fit%2FDocuments%2FMultipliers%20toolkit%2FEnglish%20version&view=0
https://gruppoiren-my.sharepoint.com/personal/daniela_bergamotti_gruppoiren_it/_layouts/15/onedrive.aspx?id=%2Fpersonal%2Fdaniela%5Fbergamotti%5Fgruppoiren%5Fit%2FDocuments%2FMultipliers%20toolkit%2FItalian%20version&view=0
https://gruppoiren-my.sharepoint.com/personal/daniela_bergamotti_gruppoiren_it/_layouts/15/onedrive.aspx?id=%2Fpersonal%2Fdaniela%5Fbergamotti%5Fgruppoiren%5Fit%2FDocuments%2FMultipliers%20toolkit%2FItalian%20version&view=0
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The TLS included the following set of activities: 

• A1 Presentation of local water management: quality, processes and facilities 

• A2 Debate “Tap Water vs Bottled Water” 

• A3 Authentic learning task “Your home/school water” 

• A4 Water Blind Tasting 

• A5 History research on local water systems and uses 

It is recommended to perform the activities A1, A2, A3 and A4 in the presented order. A5 may be 

organized as an independent activity. 

Activity 1. Presentation of integrated water management: quality, processes, 

and facilities 

The aim of this activity is to provide an introduction to integrated water management and water quality, 

with a particular focus on the situation in the Reggio Emilia area. This included: 

- an Introduction to the topic of water quality, with an analysis of hardness in samples of water 

distributed in the Reggio Emilia province, to make students aware of the characteristics of local 

drinking water supply. 

- an introduction to the topic of water management, in cooperation with the utility company 

experts, with particular focus on technologies and issues to face with, such as prevention of 

water losses, water scarcity, climate change, drought and desertification, regulations and best 

practices. 

- a visit of the water supply system reservoir. 

- a presentation on sewage networks and treatment systems, with focus on recovery and reuse 

of discharge water and sludge and a technical visit of the local sewage treatment plant. This 

was followed by a visit of the water and wastewater lab, where technicians assisted the 

students in analysing nitrogenous compounds in wastewater samples, using 

spectrophotometric methods.   

Key concepts of the activity: Contextualisation, Meet with the experts, case study, technological 

process 

Students’ resources 

Smartphones or cameras to take pictures of the facilities. 

Teachers’ resources  

Ppt presentation on integrated management of water and wastewater systems; evaluation test:  

• English version: A1 eng - OneDrive (sharepoint.com) 

• Italian version (original): A1 - OneDrive (sharepoint.com) 
 

Additional resources 

• Text book: “Chimica Più” T: Fiorani, V. Posca,  Zanichelli editore 

• Analytical methods for measurement of hardness, nitrites and nitrates in water 

• Lab equipment: Laboratory glassware, chemical reactants, Titration equipment, 

Spectrophotometer, Indicators, pHmeter 

Activity 2. Debate “Tap Water vs Bottled Water” 

The aim of this activity is to make students aware on the environmental impact of their water 

consumption habits and to contrast preconceived ideas and distrust on tap water,  evaluating evidence 

and supporting claims, developing argumentative skills and formulating creative solutions to the SSI. 

Two debates (between two groups of about ten students for each group) took place in the classroom 

https://gruppoiren-my.sharepoint.com/:w:/r/personal/daniela_bergamotti_gruppoiren_it/_layouts/15/Doc.aspx?sourcedoc=%7B26D6778A-0BD6-47AD-8F8D-72C15F77B25D%7D&file=Evaluation%20test%20english.docx&action=default&mobileredirect=true
https://gruppoiren-my.sharepoint.com/personal/daniela_bergamotti_gruppoiren_it/_layouts/15/onedrive.aspx?id=%2Fpersonal%2Fdaniela%5Fbergamotti%5Fgruppoiren%5Fit%2FDocuments%2FMultipliers%20toolkit%2FItalian%20version&ga=1
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and was coordinated by the teachers in cooperation with Eduiren experts, including discussion and 

brainstorming on the quality aspects of different types of water and on the environmental impact of 

our consumption habits. The students’ argumentative skills were evaluated using a specific rubric.  

Key concepts of the activity: debates, argumentation, evaluation rubric 

Students’ resources 

Set of arguments and counter-arguments: 

• Italian version (original): A2 - OneDrive (sharepoint.com) 
 

Teachers’ resources  

Evaluation rubric and debate rules:  

• English version: A2 eng - OneDrive (sharepoint.com) 

• Italian version (original): A2 - OneDrive (sharepoint.com) 
 

Additional resources 

A set of articles on: water prices, safety of bottled water, water consumption habits, health aspects, 

environmental impact of bottled water 

Activity 3. Authentic learning task “Your home water” 

The aim of this activity was to engage students in an analysis of distributed water, encouraging 

collaboration to build and evaluate knowledge. The group authentic learning task “Your home/school 

water”, involved them in the the definition of analytical certificates, with assessment and critical 

considerations on the characteristics of specific tap waters. An online presentation was held on the 

task results, with the assistance of experts from the Iren analytical laboratory.  

Key concepts of the activity: Case study, evaluation rubric, cooperative work 

Students’ resources 

Ppt presentations on the origin and properties of the water distributed in their respective area:  

• Italian version (original): A3 - OneDrive (sharepoint.com)  

Teachers’ resources  

To-do list: including a checklist of assignments, an example of certificate of analysis, a list of some 

analytical parameters to be evaluated from a sanitary point of view; evaluation rubric:  

• English version: A3 eng - OneDrive (sharepoint.com) 

• Italian version (original): A3 - OneDrive (sharepoint.com) 
 

Additional resources 

Utility company lab certificate of analysis, maps of raw water sources and drinking water networks. 

  

https://gruppoiren-my.sharepoint.com/personal/daniela_bergamotti_gruppoiren_it/_layouts/15/onedrive.aspx?id=%2Fpersonal%2Fdaniela%5Fbergamotti%5Fgruppoiren%5Fit%2FDocuments%2FMultipliers%20toolkit%2FItalian%20version&ga=1
https://gruppoiren-my.sharepoint.com/personal/daniela_bergamotti_gruppoiren_it/_layouts/15/onedrive.aspx?id=%2Fpersonal%2Fdaniela%5Fbergamotti%5Fgruppoiren%5Fit%2FDocuments%2FMultipliers%20toolkit%2FEnglish%20version&ga=1
https://gruppoiren-my.sharepoint.com/personal/daniela_bergamotti_gruppoiren_it/_layouts/15/onedrive.aspx?id=%2Fpersonal%2Fdaniela%5Fbergamotti%5Fgruppoiren%5Fit%2FDocuments%2FMultipliers%20toolkit%2FItalian%20version&ga=1
https://gruppoiren-my.sharepoint.com/personal/daniela_bergamotti_gruppoiren_it/_layouts/15/onedrive.aspx?id=%2Fpersonal%2Fdaniela%5Fbergamotti%5Fgruppoiren%5Fit%2FDocuments%2FMultipliers%20toolkit%2FItalian%20version&ga=1
https://gruppoiren-my.sharepoint.com/personal/daniela_bergamotti_gruppoiren_it/_layouts/15/onedrive.aspx?id=%2Fpersonal%2Fdaniela%5Fbergamotti%5Fgruppoiren%5Fit%2FDocuments%2FMultipliers%20toolkit%2FEnglish%20version&ga=1
https://gruppoiren-my.sharepoint.com/personal/daniela_bergamotti_gruppoiren_it/_layouts/15/onedrive.aspx?id=%2Fpersonal%2Fdaniela%5Fbergamotti%5Fgruppoiren%5Fit%2FDocuments%2FMultipliers%20toolkit%2FItalian%20version&ga=1
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Activity 4. Water Blind Tasting 

The aim of the activity was to work out students’ views on water quality and discuss drinking habits: 

The water blind tasting session included data collection and evaluation and addressed to students 

and families. Perceptions at the tasting experience were compared to the results of analytical tests on 

several types of drinking water, allowing participants to debunk myths and fake news regarding water 

quality and taste 

Key concepts of the activity: inquiry, case study, statistical survey 

Students’ resources 

Pie charts showing the tasting preferences and questionnaire result:  

• Italian version (original): A4 - OneDrive (sharepoint.com) 
 

Teachers’ resources  

Google module, questionnaire on water taste:  

• English version: A4 eng - OneDrive (sharepoint.com) 

• Italian version (original): A4 - OneDrive (sharepoint.com) 
 

Additional resources 

3 glass bottles filled with three different types of water: tap water and two types of low residue bottled 

water available on the market at different prices (one of them heavily advertised)  

Activity 5.  History research on local water systems and uses 

The aim of this activity is to raise awareness on the impact of technological progress on everyday life 
and on health and hygiene improvements brought by the advent of drinking and wastewater treatment 
processes. This included: 

- a presentation by Italian and art history teachers on the history of water management 

- the following assignment performed by different groups of students: 

o analysis of ancient maps of the old water system and collection of information on the 

channels path, on the water uses and on the place names 

o exploration of the local area, taking pictures of statues, historical artifacts and sections 

of the channel  

o comparison of ancient charts with maps of the modern distribution and sewage 

networks. 

o visit of the State Archives to complete the study and collect documentation on the 

“Botte Meravigliosa”, a barrel-vault section of the Secchia Channel.  

o On-site visit of the “Botte Meravigliosa” 

The project results are shown in panels, designed by the different groups of students  in cooperation 

with the art history and history and Eduiren and are the object of an exhibition open to the general 

community. 

Key concepts of the activity: going outside, inquiry, historical research 

Students’ resources 

Presentations and panels on the history of the Reggio Emilia water system and uses:  

• Italian version (original): A5 - OneDrive (sharepoint.com) 

 

https://gruppoiren-my.sharepoint.com/personal/daniela_bergamotti_gruppoiren_it/_layouts/15/onedrive.aspx?id=%2Fpersonal%2Fdaniela%5Fbergamotti%5Fgruppoiren%5Fit%2FDocuments%2FMultipliers%20toolkit%2FItalian%20version&ga=1
https://gruppoiren-my.sharepoint.com/personal/daniela_bergamotti_gruppoiren_it/_layouts/15/onedrive.aspx?id=%2Fpersonal%2Fdaniela%5Fbergamotti%5Fgruppoiren%5Fit%2FDocuments%2FMultipliers%20toolkit%2FEnglish%20version&ga=1
https://gruppoiren-my.sharepoint.com/personal/daniela_bergamotti_gruppoiren_it/_layouts/15/onedrive.aspx?id=%2Fpersonal%2Fdaniela%5Fbergamotti%5Fgruppoiren%5Fit%2FDocuments%2FMultipliers%20toolkit%2FItalian%20version&ga=1
https://gruppoiren-my.sharepoint.com/personal/daniela_bergamotti_gruppoiren_it/_layouts/15/onedrive.aspx?id=%2Fpersonal%2Fdaniela%5Fbergamotti%5Fgruppoiren%5Fit%2FDocuments%2FMultipliers%20toolkit%2FItalian%20version&ga=1
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Teachers’ resources  

Presentation on water and sanitation history – Presentation of local water history:  

• Italian version (original): A5 - OneDrive (sharepoint.com) 
 

Additional resources 

• History books – Previous studies on this topic  
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