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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.  

Final MULTIPLIERS Open-schooling toolkits was developed from a further set of Open-school science learning 
projects developed in the framework of WP5 and based on the data from evaluation in Task 5.4, MULTIPLIERS 
toolkits were finalised and published, thus improving and integrating the contents of D4.1. 

The purpose of this deliverable is providing a general 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 second and third implementation of the OSS projects more useful to 
engage students and to address the selected SSI in each country. 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.
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2 Introduction 

This document presents the MULTIPLIERS final set of toolkits as a deliverable 5.2.  
 
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. 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 Teaching Learning Sequences (TLS) 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). 

 
The toolkit includes examples of tools for students and teachers to promote authentic scientific 
activities outside the classroom, activities to promote and scaffold students’ inquiry, modelling and 
argumentation skills, and activities to promote students’ critical thinking by exploring different 
perspectives, 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). A new toolkit 
has been created for activities that relate to communication and organisation and are not restricted to 
a thematic area. This toolkit (Connecting schools and society toolkit) includes material for students 
and teachers as well as for science professionals.  
  
As has been pointed out, this is the final set of toolkits in the MULTIPLIERS project. Specially this 
deliverable focuses on those tools that have been considered during the second and third 
implementation (see Table 1 for themes and age groups) of the TLS more useful to engage students 
and to address the selected SSI in each country. All the tools described in this toolkit are available on 
the MULTIPLIERS website. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://multipliers-project.org/connecting-schools-and-society-toolkit/


 

Page 7 of 49 
 

 

  
  
  
Table 1. Themes and age groups for implementation in Workpackage 5 (implementation 
rounds 2 & 3).  
  
  

Round 1  Round 2   Round 3   

  Theme  Age group  Theme  Age group  Theme  Age group  

UBO  
(Germany)   

Vaccination  

13-14 years 
old (school 

1);  
16-17 years-
old (school 

2)  

Biodiversity & 
agriculture  

8-10 years old 
(Primary 
school);  

 13-16 years 
old 

(Secondary 
school)   

Forest use vs. 
Forest 
protection  

Secondary 
school  

UCY   
(Cyprus)  

Antimicrobial 
Resistance  

13-14-years-
old  

Antimicrobial 
Resistance  
  

13-14-years-
old  

Antimicrobial 
Resistance  
  

14-15 years-
old  

UAB   
(Spain)  

Air Pollution  
12-15-years-

old  
Air Pollution  

10-12-years-
old  

Antimicrobial 
Resistance  
  

Secondary 
school 

students  

UL   
(Slovenia)  

Biodiversity & 
Ecosystem 
Services  

6-14-years-
old  

Biodiversity & 
Ecosystem 
Services  

6-18-years-
old  

Biodiversity & 
Ecosystem 
Services  

6-14-years-
old  

UMU   
(Sweden)  

Forest Use vs 
Forest 
Protection  

15-17-years-
old  

Forest Use vs 
Forest 
Protection  

13-15-years-
old  

Forest Use vs 
Forest 
Protection  

10-12-years-
old-students  

IREN   
(Italy)  

Clean Water & 
Sanitation  

17-18 years-
old  

Clean Water & 
Sanitation  

12-13-years-
old (Lower 
secondary 
school)  

  

Clean Water & 
Sanitation  

9-10-years-
old   

(Primary 
school)   
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3 Teaching and learning materials (UBO) 

3.1 Activity title: Potato tasting    

Toolkit name: Biodiversity and Agriculture  
Number of the activity in the toolkit: 2 out of 2  
Authors: Hannah Kwella, Jana Schilbert, Amélie Tessartz, Annette Scheersoi   
Institution: Rheinische Friedrich-Wilhelms-Universität Bonn  
Age: Primary school students (8–10 years old)   
Duration:   

 x  Less than 1 hour   

   Between 1-2 hours   

   Between 2-5 hours   

   Between 5-10 hours   

   More than 10 hours   

  
Tags/keywords:   

x  Teachers   

 x  Families   

   Researchers   

   Experts from industry   

   Informal and non-formal education professionals   

   Professionals from the Media   

   Policy Makers   

x  Other (civil society)   

x  Reflection activities   

   Jigsaw groups / debates   

  Meet with the experts   

   Learn in the lab   

   Going outside   

   Other (add all Open Schooling Keywords you consider relevant 

for your activity/TLS):    

  Modelling   

   Inquiry   

   Argumentation   

   Social Justice   

   Gender   

   CLIL (Content and Language Integrated Learning)    

   Problem-based learning   

   Project-based learning   

   Formative Evaluation   

   Flipped Classroom    

  Contextualization   

   Design Thinking   

   Case study   

x  Gamification   

   Making   

   STEAM perspective   

   Technological process   
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   ICT   

   Tinkering   

   Evaluation Rubric   

x  Cooperative work   

  
Intro:   
The goal of the activity is to pass on the students’ knowledge they have gained from meeting the 
experts at the farm. They can set up a potato tasting stand which allows the students to sustainably 
convey knowledge to visitors through hands-on experiences and learning with all senses (taste, 
smell, appearance, feel).  
 
Activity description:   
The potato stand can be set up and used in various settings. On the school's open house day, at 
school festivals, or during lunch breaks for other students.  
For preparation, the students can create posters to share their knowledge about potatoes and their 
experiences on the farm. Offering different cooked potato varieties for comparison is a good idea, so 
that, for example, a ranking of the most popular varieties can be created. In addition, they can also 
use the different varieties to prepare typical potato dishes in advance (possibly with the help of 
parents).   
 

Image or video link:  
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Download link  
Link to download on Zenodo  
Link to activity in the original language (German)  
Related activities: Activity 1 in the Biodiversity and Agriculture toolkit  
 

3.2 Activity title: Research Diary    

Toolkit name: Biodiversity and Agriculture  
Number of the activity in the toolkit: 1 out of 2  
Authors: Josefine Schwingeler, Hannah Kwella, Jana Schilbert, Amélie Tessartz, Annette 
Scheersoi  
Institution: Rheinische Friedrich-Wilhelm-Universität Bonn  
Age: Primary school students (8–10 years old)   
Duration:   

   Less than 1 hour   

   Between 1-2 hours   

 x  Between 2-5 hours   

   Between 5-10 hours   

   More than 10 hours   

  
Tags/keywords:   

x  Teachers   

   Families   

 x  Researchers   

   Experts from industry   

   Informal and non-formal education professionals   

   Professionals from the Media   

   Policy Makers   

  Other (civil society)   

x  Reflection activities   

   Jigsaw groups / debates   

x  Meet with the experts   

   Learn in the lab   

 x  Going outside   

   Other (add all Open Schooling Keywords you consider relevant 

for your activity/TLS):    

  Modelling   

 x  Inquiry   

   Argumentation   

   Social Justice   

   Gender   

   CLIL (Content and Language Integrated Learning)    

   Problem-based learning   

   Project-based learning   

   Formative Evaluation   

   Flipped Classroom    

  Contextualization   

   Design Thinking   
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   Case study   

  Gamification   

   Making   

   STEAM perspective   

   Technological process   

   ICT   

   Tinkering   

   Evaluation Rubric   

  Cooperative work   

  
Intro:   
The aim of the activity is to secure the experiences and deepen the knowledge that the students 
gain during their visit to a farm. The material can be adapted to the respective circumstances as 
needed and serves as a memory aid for the lessons that build upon the farm visit.  
Activity description:   
The research diary can be filled out during the farm visit, or the students can complete it afterward in 
class or at home.   
The students collect and record their observations, in order to reflect and discuss them.   
Image or video link:  

  
Download link  
Link to download on Zenodo  
 

3.3 Activity title: How to prepare a video shoot    

Toolkit name: Connecting schools and society 

Number of the activity in the toolkit: 1 out of 3  
Author: Kathrin Rosi Würtz  
Institution: Rheinische Friedrich-Wilhelms-Universität Bonn  
Age: Upper secondary (17–18 years)   
Duration:   

   Less than 1 hour   

   Between 1-2 hours   

 x  Between 2-5 hours   
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   Between 5-10 hours   

   More than 10 hours   

  
Tags/keywords:   

  Teachers   

   Families   

   Researchers   

   Experts from industry   

   Informal and non-formal education professionals   

 x  Professionals from the Media   

   Policy Makers   

  Other (civil society)   

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):    

  Modelling   

   Inquiry   

   Argumentation   

   Social Justice   

   Gender   

   CLIL (Content and Language Integrated Learning)    

   Problem-based learning   

 x  Project-based learning   

   Formative Evaluation   

   Flipped Classroom    

  Contextualization   

   Design Thinking   

   Case study   

  Gamification   

 x  Making   

 x  STEAM perspective   

   Technological process   

   ICT   

   Tinkering   

   Evaluation Rubric   

x  Cooperative work   

  
Intro:   
The aim of this activity is to foster students’ skill to communicate their own knowledge to others in an 
interesting and sustainable way. They learn to take the perspective of others and deal intensively 
with the topic in order to decide what information is relevant and how to present it best. This 
encourages creativity and deepens their own knowledge. In addition, students learn how to use 
media professionally and to create educational videos independently of the topic.   
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Activity description:   
To prepare the video shoot properly, the students work with the video script in advance. They have 
to make decisions regarding the content, but also determine clothing, lighting, and technical settings. 
In a second step, the students should discuss their script among each other and with the expert or 
teacher and refine the individual points together, resulting in a final version for the shoot.  
Make-up and camera work should be handled by the students, as well as the later voice-over for 
individual scenes. All students participate in different small groups according to their preferences, 
ensuring everyone is involved. The technical equipment could be provided by the media expert, but 
it can also be replaced with less professional equipment such as a smartphone camera and 
microphone. The entire editing can also be carried out by the students themselves.  
  
Image or video link:  

  

  
Download link  
Link to download on Zenodo  
Link to activity in the original language (German)  
Related activities:   
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4 Teaching and learning materials (UCY) 

4.1 Activity title: Bacterial resistance to antibiotics: An authentic experience    

Toolkit name: Antimicrobial Resistance  
Number of the activity in the toolkit: 3 out of 4  
Authors: Drymiotou Irene, experts from the Centre of Excellence biobank.cy, the Medical School of 
the University of Nicosia, and CP Foodlab.   
Institution: University of Cyprus   
Age: Lower secondary (12-15 years old)   
Duration:   

   Less than 1 hour   

   Between 1-2 hours   

 X  Between 2-5 hours   

   Between 5-10 hours   

   More than 10 hours   

  
Tags/keywords:   

X  Teachers   

 X  Families   

 X  Researchers   

 X  Experts from industry   

 X  Informal and non-formal education professionals   

 X  Professionals from the Media   

 X  Policy Makers   

X  Other (civil society)   

X  Reflection activities   

X  Jigsaw groups / debates   

X  Meet with the experts   

X  Learn in the lab   

X  Going outside   

X  Modelling   

X  Inquiry   

X  Argumentation   

   Social Justice   

   Gender   

   CLIL (Content and Language Integrated Learning)    

 X  Problem-based learning   

   Project-based learning   

 X  Formative Evaluation   

   Flipped Classroom    

  Contextualization   

   Design Thinking   

   Case study   

  Gamification   

   Making   

   STEAM perspective   
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   Technological process   

   ICT   

   Tinkering   

   Evaluation Rubric   

Χ  Cooperative work   

  
Introduction:   
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.    
Activity description:   
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.   
 

Teachers’ resources: 
 
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. 
The students can be guided through the screening process 
(analysis) to culture microbes (as shown at the image). 

 



 

Page 16 of 49 
 

Diffusion test: Place the antibiotic disk in the petri dish. 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.  

 

This test can be used with different antibiotic disks and bacteria and 
draw conclusions by measing the diameter of the inhibition zone.  

 

 
 
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.  

 

 

 

 

4. Spot bacteria on your hands. 

Put some fluorescence cream on 
your hands. This will make microbes 
visible under the UV light. Then, put 
your hands under the lamp, and 
observe. Then wash your hands 
with water and observe again. Last, 
wash your hands with soap and 
make final observations. What’s 
your conclusions? 
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5. Simulated Patient Consultation!  

 

Perform this role play between a patient and a doctor. 
Then discuss with your classmates about the patient’s 
attitude and elaborate on the doctor’s attitude. Imagine 
that you are the doctor, what advice would you give to 
the patient?  
 

6. 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.  
 

 
 
 
 

7. 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.  

 
 
Image or video link: 

• Card completed by the experts to introduce their profile. 

 

 
 
Example:  
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Download link 
Link to download on Zenodo 
Link to activity in Greek 
Related activities: Activities 1, 2, and 4 in the AMR toolkit 
 
 

5 Teaching and learning materials (UAB) 
 
5.1 Activity title: What is air pollution    

Toolkit name: Air Pollution  
Number of the activity in the toolkit: 1 out of 7  
Authors: Èlia Tena, Caterina Solé and Digna Couso  
Institution: Universitat Autònoma de Barcelona  
Age: Upper primary students (10-12 years old)   
Duration:   

   Less than 1 hour   

   Between 1-2 hours   

   Between 2-5 hours   

   Between 5-10 hours   

 X  More than 10 hours   

  
Tags/keywords:   

x  Teachers   

   Families   

 x  Researchers   

 x  Experts from industry   

   Informal and non-formal education professionals   

   Professionals from the Media   

 x  Policy Makers   

  Other (civil society)   

x  Reflection activities   

   Jigsaw groups / debates   

x  Meet with the experts   

   Learn in the lab   

 x  Going outside   
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   Other (add all Open Schooling Keywords you consider relevant 

for your activity/TLS):    

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   

   Design Thinking   

   Case study   

  Gamification   

   Making   

   STEAM perspective   

   Technological process   

   ICT   

   Tinkering   

   Evaluation Rubric   

x  Cooperative work   

  
Intro:   
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.   
Keywords: Contextualization  
 
Activity description:   
 
Students’ resources   
Air pollution is presented to the students as a socio-scientific issue (SSI) using one of the proposed 
teachers’ resources.  Additionally, in this activity, it is communicated to students the challenge that 
guides all further activities of this toolkit: they will need to measure the air quality in/around their 
school and consider actions to improve it.  
 
Teachers’ resources  

The table below presents a set of videos, news, and visits to policymakers/scientific settings, etc, 
related to the problem of air pollution. Depending on the teacher’s interest, one or another can be 
selected to introduce the issue to their students. The following table includes a short summary of the 
content that was presented in Barcelona, where the activity was originally developed (in Catalan).  

News from 
the media    

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

Link   

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
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News from the local newspaper “Terrassa” (published in April 2022) 
explaining how the city will monitor air quality (NO2 and PM10 
measurement) with sensors and publish real-time data 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 papers.   

Link    

Videos    

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

Link    

Visits    

Visits both from policymakers and researchers to the participating 
schools were organised. During these visits, the visitors explain why 
they are worried about air quality, presenting relevant data about air 
pollution.  

–  

  
  
Image or video link: https://youtu.be/rEGbIBrrUwg  
Download link  
Link to download on Zenodo  
Link to activity in the original language (Catalan)  
Related activities: Activities  2, 3, 4, 5, 6 and 7in the Air pollution toolkit for upper primary school 
students 

  

5.2 Activity title: What do we think about air pollution?  

Toolkit name: Air Pollution  
Number of the activity in the toolkit: 2 out of 7  
Authors: Èlia Tena, Caterina Solé and Digna Couso  
Institution: Universitat Autònoma de Barcelona  
Age: Upper primary students (10-12 years old)   
Duration:   

   Less than 1 hour   

   Between 1-2 hours   

   Between 2-5 hours   

   Between 5-10 hours   

 X  More than 10 hours   

  
Tags/keywords:   

x  Teachers   

   Families   

 x  Researchers   

 x  Experts from industry   

   Informal and non-formal education professionals   

   Professionals from the Media   

 x  Policy Makers   

  Other (civil society)   

x  Reflection activities   

   Jigsaw groups / debates   

x  Meet with the experts   

   Learn in the lab   

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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 x  Going outside   

   Other (add all Open Schooling Keywords you consider relevant 

for your activity/TLS):    

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   

   Design Thinking   

   Case study   

  Gamification   

   Making   

   STEAM perspective   

   Technological process   

   ICT   

   Tinkering   

   Evaluation Rubric   

x  Cooperative work   

  
Intro:   
The aim of this activity is to develop students’ modelling competence, enabling them to identify their 
own initial ideas about both clean and polluted air. They are asked to create drawings and written 
descriptions of how they imagine clean and polluted air, both as seen with the naked eye and in 
smaller scales. Activity description:   
 
Students’ resources   
In this activity, students individually draw and describe in written form their initial ideas about clean 
and polluted air. To do so, an image of transparent bags is provided. One of them should contain 
clean air and the other polluted air. For each bag, students need to draw and describe: first, what 
would we see with the naked eye (in a macroscale) and, second, how they imagine it to be in 
smaller scales (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) are highlighted.  
 
Teachers’ resources   
To conduct the activity, it 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 are included as part of the teachers’ 
materials.  
  
Image or video link:  
Download link  
Link to download on Zenodo  
Link to activity in the original language (Catalan)  
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Related activities: Activities 1, 3, 4, 5, 6 and 7 in the Air pollution toolkit for upper primary school 
students  
  
  

5.3 Activity title: How is clean air like?    

Toolkit name: Air Pollution  
Number of the activity in the toolkit: 3 out of 7  
Authors: Èlia Tena, Caterina Solé and Digna Couso  
Institution: Universitat Autònoma de Barcelona  
Age: Upper primary students (10-12 years old)   
 
Duration:   

   Less than 1 hour   

   Between 1-2 hours   

   Between 2-5 hours   

   Between 5-10 hours   

 X  More than 10 hours   

  
Tags/keywords:   
 Modelling Jigsaq grups/debate  
  
Intro:   
The aim of this activity is to start building a first idea of clean air based on their first representation of 
the phenomenon.    
Activity description:   
 
Students’ resources   
Based on their initial drawings, students in groups will compare and contrast their ideas on clean air. 
After sharing their ideas with the whole class, they need to define what is clean air including ideas 
about their nature and their structure.   
 
Teachers’ resources   
It is important to help students to go in deep on their ideas of clean air. What we expected at this 
time is that they start to build an idea of clean air as matter. What means that at the macroscopic 
level, it has properties that (it occupies a volume...) and at the meso/submicroscopic level, we can 
imagine it as made up of parts/particles.  
  
Image or video link:  
Download link  
Link to download on Zenodo  
Link to activity in the original language (Catalan)  
Related activities: Activities 1, 2, 4, 5, 6 and 7 in the Air pollution toolkit for upper primary school 
students  
 

  

5.4 Activity title: How is polluted air and who causes it?  

Toolkit name: Air Pollution  
Number of the activity in the toolkit: 4 out of 7  
Authors: Èlia Tena, Caterina Solé and Digna Couso  
Institution: Universitat Autònoma de Barcelona  
Age: Upper primary students (10-12 years old)   
Duration:   

   Less than 1 hour   
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   Between 1-2 hours   

   Between 2-5 hours   

   Between 5-10 hours   

 X  More than 10 hours   

  
Tags/keywords:   
Argumentation, social justice, modelling, ICT  
  
Intro:   
The aim of this activity is to make students aware on the main sources of air pollution and how we 
measure the air pollution index.  
Activity description:   
Students’ resources   
The activity starts asking the student what the difference is observed between two photos of the city 
of Barcelona made in the same point.  After identifying the grey cloud that appears in the first one and 
not in the second and talk about their hypothesis of who could have caused them, students will identify 
in a fictional map what are the main pollution sources.   
Then an original chart of the origin of air pollution will be presented and students will discuss about 
their results. Finally, the air quality measurement stations of Catalonia which are responsible for the 
previous graph is presented to the students and some of their samples will be observed with the naked 
eye and with a magnifying glass.   
Teachers’ resources   
In this activity we will present the digital magnifier as a tool that help us to observe some things that 
we are not able to see without it. In addition, students can manipulate and familiarize with them.   
  
Image or video link:  
  
Download link  
Link to download on Zenodo  
Link to activity in the original language (Catalan)  
Related activities: Activities 1, 2, 3, 5, 6 and 7 in the Air pollution toolkit for upper primary school 
students  
  

5.5 Activity title: let’s investigate what the air in our shcool is like!  

Toolkit name: Air Pollution  
Number of the activity in the toolkit: 5 out of 7  
Authors: Èlia Tena, Caterina Solé and Digna Couso  
Institution: Universitat Autònoma de Barcelona  
Age: Upper primary students (10-12 years old)   
Duration:   

   Less than 1 hour   

   Between 1-2 hours   

   Between 2-5 hours   

   Between 5-10 hours   

 X  More than 10 hours   

  
Tags/keywords:   
Keywords: Inquiry, Meet with the experts, ICT  
  
Intro:   
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.   
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Activity description:   
 
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.   
 

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.  
  
Image or video link:  
  
Download link  
Link to download on Zenodo  
Link to activity in the original language (Catalan)  
Related activities: Activities 1, 2, 3, 4, 6 and 7 in the Air pollution toolkit for upper primary school 
students  
  

5.6 Activity title: How does air quality affect humans?  

Toolkit name: Air Pollution  
Number of the activity in the toolkit: 6 out of 7  
Authors: Èlia Tena, Caterina Solé and Digna Couso  
Institution: Universitat Autònoma de Barcelona  
Age: Upper primary students (10-12 years old)   
Duration:   

   Less than 1 hour   

   Between 1-2 hours   

   Between 2-5 hours   

   Between 5-10 hours   

 X  More than 10 hours   

  
Tags/keywords:   
Keywords: Modelling, jigsaw groups/debate  
  
Intro:   
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.   
Activity description:   
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 
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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.   
  
Teachers’ resources   
  
Image or video link:  
  
Download link  
Link to download on Zenodo  
Link to activity in the original language (Catalan)  
Related activities: Activities 1, 2, 3, 4, 5 and 7 in the Air pollution toolkit for upper primary school 
students  
  
  

5.7 Activity title: What do we think about it now?  

Toolkit name: Air Pollution  
Number of the activity in the toolkit: 7 out of 7  
Authors: Èlia Tena, Caterina Solé and Digna Couso  
Institution: Universitat Autònoma de Barcelona  
Age: Upper primary students (10-12 years old)   
Duration:   

   Less than 1 hour   

   Between 1-2 hours   

   Between 2-5 hours   

   Between 5-10 hours   

 X  More than 10 hours   

  
Keywords: Modelling, jigsaw groups/debate  
Intro:   
The aim of this activity is to develop students’ modelling competence, enabling them to identify their 
own final ideas about both clean and polluted air. They are asked to create drawings and written 
descriptions of how they imagine clean and polluted air, both as seen with the naked eye and in 
smaller scales.  
 
Activity description:   
 
Students’ resources   
In this activity, students individually draw and describe in written form their final ideas about clean 
and polluted air. To do so, an image of transparent bags is provided. One of them should contain 
clean air and the other polluted air. For each bag, students need to draw and describe: first, what 
would we see with the naked eye (in a macroscale) and, second, how they imagine it to be in 
smaller scales (meso/submicroscale).  
After that, students will compare their initial and final ideas identifying which aspects of their 
reasoning and which ideas change with the TLS.   
Finally, they will share their ideas with their classmate and a consensus final model about clean air 
and about howe to carry out experiments regarding air pollution will be created.   
  
Teachers’ resources   
Some of the key messages we want to build after this activity are the following ones:   

We have learnt that the air...  
Air is matter. At the macroscopic level, it has properties (it occupies a volume...) and at the 
meso/submicroscopic level, we can imagine it as made up of parts/particles.  
We have learnt that pollution...  
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Particulate matter (PM) aret he main pollution in our cities. PM are sòlid substances in 
suspension (e.g., soot or dust) which cannot always be seen with the naked eye but can be 
observed using a binocular microscope. On the contrary particles and/or air molecules (e.g., 
O2) cannot be seen even with this instrument.  
After having carried out the experiments what do you think are the main issues your 
school have regarding air quality and air pollution?  
In this section, we will collect aspects related to the results and conclusions obtained from the 
research conducted in the school. Therefore, the statements will vary from one class/school to 
another. Some ideas might be: the time when the air is usually most polluted at the school is 
when students come to school by cars, the area of the school we have seen that is most 
polluted is the main entrance because there is a road with many cars nearby...  
  
Image or video link:  
  
Download link  
Link to download on Zenodo  
Link to activity in the original language (Catalan)  
Related activities: Activities 1, 2, 3, 4, 5 and 6 in the Air pollution toolkit for upper primary school 
students  
 

5.8 Activity title: A visit to the doctor    

Toolkit name: ARM   
Number of the activity in the toolkit: 1 out of 3  
Authors: Èlia Tena, Maria Navarro and Digna Couso  
Institution: Universitat Autònoma de Barcelona  
Age: Upper secondary school (14-16 year sold)   
Duration:   

   Less than 1 hour   

   Between 1-2 hours   

   Between 2-5 hours   

   Between 5-10 hours   

 X  More than 10 hours   

  
Tags/keywords:   

X  Teachers   

   Families   

   Researchers   

   Experts from industry   

   Informal and non-formal education professionals   

   Professionals from the Media   

   Policy Makers   

  Other (civil society)   

  Reflection activities   

   Jigsaw groups / debates   

  Meet with the experts   

   Learn in the lab   

   Going outside   

   Other (add all Open Schooling Keywords you consider relevant 

for your activity/TLS):    

X  Modelling   
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   Inquiry   

 X  Argumentation   

   Social Justice   

   Gender   

   CLIL (Content and Language Integrated Learning)    

   Problem-based learning   

 X  Project-based learning   

   Formative Evaluation   

   Flipped Classroom    

X  Contextualization   

   Design Thinking   

   Case study   

  Gamification   

   Making   

 X  STEAM perspective   

   Technological process   

   ICT   

   Tinkering   

   Evaluation Rubric   

X  Cooperative work   

  
Intro:   
The aim of this activity is double. Firstly, to know students’ initial ideas of key elements on the topic 
of the teaching and learning sequence, including ideas such as pathogenic microorganism, targeted 
medicine, and antimicrobial resistance. Secondly, presenting the topic of ARM by introducing 
different medical cases to analyse.   
  
Activity description:   
 

Students’ resources   
The activity begins by asking the students' initial ideas. To do so a case, where a patient with a flu 
virus who self-administers antibiotics is presented. Based on that, it has been asked individually to the 
student for their initial judgement, and the reasons considered to support their ideas.   
After knowing their initial ideas on the topic, five medical cases are introduced, each of them presents 
a patient medical history. On it, different symptoms, the test used to confirm the diagnosis (if any), and 
the medical prescription are described. In addition, each case outlines decisions made by the patients, 
such as self-medication or prematurely discontinuing antibiotic courses, which could impact their 
treatments. Using the information provided in the cases, students are tasked with critically analysing 
the cases.   
  
Teachers’ resources   
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Image or video link:  
Download link  
Link to download on Zenodo  
Link to activity in the original language (Catalan)  
Related activities: Activities 2 and 3 on the Barcelona ARM Toolkit  
  

5.9 Activity title: Growth and limitation of bacteria growth  

Toolkit name: ARM   
Number of the activity in the toolkit: 2 out of 3  
Authors: Èlia Tena, Maria Navarro and Digna Couso  
Institution: Universitat Autònoma de Barcelona  
Age: Upper secondary school (14-16 year sold)   
Duration:   

   Less than 1 hour   

   Between 1-2 hours   

   Between 2-5 hours   

   Between 5-10 hours   

 X  More than 10 hours   

  
Tags/keywords:   

X  Teachers   

   Families   

 X  Researchers   

   Experts from industry   

   Informal and non-formal education professionals   

   Professionals from the Media   

   Policy Makers   
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  Other (civil society)   

  Reflection activities   

   Jigsaw groups / debates   

  Meet with the experts   

 x  Learn in the lab   

   Going outside   

   Other (add all Open Schooling Keywords you consider relevant 

for your activity/TLS):    

X  Modelling   

 X  Inquiry   

   Argumentation   

   Social Justice   

   Gender   

   CLIL (Content and Language Integrated Learning)    

   Problem-based learning   

 X  Project-based learning   

   Formative Evaluation   

   Flipped Classroom    

X  Contextualization   

   Design Thinking   

 X  Case study   

  Gamification   

   Making   

 X  STEAM perspective   

   Technological process   

   ICT   

   Tinkering   

   Evaluation Rubric   

X  Cooperative work   

  
Intro:   
The aim of this activity is to develop the students’ inquiry competence. In this sense, helped by a 
specific scaffolding, students in groups plan and carrying out their own research to understand what 
and how different substances limit (or not) the bacterial growth.  
Activity description:   
Students’ resources   
Starting with one of the presented cases in the activity 1 in which a girl has a urinary tract infection 
that persist even after the antibiotic treatment. Then the report obtained after an antibiotic sensitivity 
test have been presented and analysed by the students.   
After that, students have been involve in an inquiry-base activity. Helped by a scaffolding students (in 
groups) must plan and carry out an experiment that simulates an antibiotic sensitivity test. Although 
similarities with the real test, they will use not pathogenic bacteria and common substances (not 
antibiotics) to carry out the experiment and to observe and analyse which substances limit the bacterial 
growing and which not.   
  
Teachers’ resources   
Although the scaffolding tool can help students in planning and carrying out their own research, it is 
essential that the teacher also has an active role in guiding this process.   
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Image or video link:  
Download link  
Link to download on Zenodo  
Link to activity in the original language (Catalan)  
Related activities: Activities 1 and 3 on the Barcelona ARM Toolkit  
  

5.10 Activity title: Mutation and resistant bacteria spread  

Toolkit name: ARM   
Number of the activity in the toolkit: 3 out of 3  
Authors: Èlia Tena, Maria Navarro and Digna Couso  
Institution: Universitat Autònoma de Barcelona  
Age: Upper secondary school (14-16 year sold)   
Duration:   

   Less than 1 hour   

   Between 1-2 hours   

   Between 2-5 hours   

   Between 5-10 hours   

 X  More than 10 hours   

  
Tags/keywords:   

X  Teachers   

   Families   

 X  Researchers   

   Experts from industry   

   Informal and non-formal education professionals   

 x  Professionals from the Media   

   Policy Makers   

  Other (civil society)   

  Reflection activities   

   Jigsaw groups / debates   

  Meet with the experts   

   Learn in the lab   

   Going outside   
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   Other (add all Open Schooling Keywords you consider relevant 

for your activity/TLS):    

X  Modelling   

 X  Inquiry   

   Argumentation   

   Social Justice   

   Gender   

   CLIL (Content and Language Integrated Learning)    

   Problem-based learning   

 X  Project-based learning   

   Formative Evaluation   

   Flipped Classroom    

X  Contextualization   

   Design Thinking   

   Case study   

X  Gamification   

   Making   

 X  STEAM perspective   

   Technological process   

   ICT   

   Tinkering   

   Evaluation Rubric   

X  Cooperative work   

  
Intro:   
The aim of this activity is to help students facilitate students' comprehension of three key concepts 
concerning antimicrobial resistance and its connection to the growing environment. The first idea to 
underscore is that bacteria grow exponentially under ideal environment conditions. The second one 
is the idea that in some bacterial replication some random DNA mutations can occur, the apparition 
of this mutations are random. The third idea is that, despite the death of some bacteria due to antibiotic 
presence in the environment, those that randomly mutate and develop resistance continue to 
proliferate.  
 
Activity description:   
 

Students’ resources   
The activity starts by presenting students some news articles from media focused on antimicrobial 
resistance.   
Following this, a dice game is used to simulate three relevant ideas regarding the ARM and the 
environmental context: the bacterial growing, the randomness in DNA mutations of bacteria, and the 
difference on growing of resistant versus non-resistant bacteria in the presence of antibiotics. 
Engaging in three rounds of this dice game, each with distinct rules, students need to simulate various 
scenarios and subsequently conducting an analysis of each simulated situation.   
 
Teachers’ resources   
The simulation game is useful to help students to build some relevant ideas regarding ARM. 
However, it is essential to help them to identify the relation between the simulation and the real 
world highlighting the limitations of the dice game. 
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Image or video link:  
Download link  
Link to download on Zenodo  
Link to activity in the original language (Catalan)  
Related activities: Activities 1 and 2 on the Barcelona ARM Toolkit  

 
 

6 Teaching and learning materials (UL) 
 
6.1 Activity title: Biodiversity and birds 

Toolkit name: Biodiversity and ecosystem services 
Number of the activity in the toolkit: 2 out of 3 
Authors: Gregor Torkar, Tim Prezelj, Hana Rožman, Žan Rode 
Institution: University of Ljubljana, BirdLife Slovenia 
Age: 14+ 
Duration:  

  Less than 1 hour  
 

Between 1-2 hours  

  Between 2-5 hours  

  Between 5-10 hours  

 x More than 10 hours  

 
Tags/keywords:  

 x Teachers  

 x Families  

 x Researchers  

  Experts from industry  

 x Informal and non-formal education professionals  

  Professionals from the Media  

  Policy Makers  
 

Other (civil society)  
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Reflection activities  

  Jigsaw groups / debates  
 

Meet with the experts  

  Learn in the lab  

 x Going outside  

  Other (add all Open Schooling Keywords you consider relevant 

for your activity/TLS):   
 

Modelling  

 x Inquiry  

  Argumentation  

  Social Justice  

  Gender  

  CLIL (Content and Language Integrated Learning)   

 x Problem-based learning  

  Project-based learning  

  Formative Evaluation  

  Flipped Classroom   
 

Contextualization  

  Design Thinking  

  Case study  
 

Gamification  

  Making  

 x STEAM perspective  

  Technological process  

 x ICT  

  Tinkering  

  Evaluation Rubric  

 x Cooperative work  

 
Intro:  
The aim of this activity was to initiate a collaboration between educational, non-educational 
and research agents, to raise students’ awareness of science-related careers through a 
meaningful interaction between experts and students, and to increase students’ interest in 
science through activities developed in an authentic context related to biodiversity and birds. 
The activity develops in two steps:  

• Meeting with bird experts and nature interpreters in two nature reserves to study bird 

diversity and conservation, and 

• Participation in various activities in the experts’ facilities and in the school to promote 

bird conservation. 

Activity description:  
Before the excursions, teachers and upper secondary school students collected information 
about the nature reserves on the Internet (webpage www.ptice.si). They clearly defined the 
aim and objectives of the activity. Teacher communicated the aim and objectives with the 
expert from the BirdLife Slovenia. 
Afterwards, the students visited bird experts and nature interpreters in nature reserves 
(Škocjanski zatok, Ormoške lagune). Both nature reserves are wetlands of anthropogenic 
origin and have been renaturalised for the purpose of bird and nature conservation. The 
students observed the bird diversity and studied the history of the areas, also with the aim of 

https://www.skocjanski-zatok.org/en/reserve/
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expanding and sharing their knowledge about the highlighted SSI. The students worked in 
groups and collected data (notes, photos, observations with binoculars…). 
Students then chose a specific topic in groups and created a draft of the product they would 
use to present the SSI they were studying. Then they continued their work at school and 
presented the final product: 

• Written report on the field trip to nature reserves, which was published in the school's 

online newspaper. 

• A poster about endangered species in the nature reserve. 

• A comic strip about the anthropogenic origin of nature reserves. 

• A video clip about each nature reserve published on Youtube. 

Image or video link: 
Video: uploaded in MS Teams 

 
Fig. 1. Image represents students visiting and exploring nature reserve Škocjanski zatok. 

 
Fig 2. Image represents article made by students. 
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Fig. 3. Comic strip made by the students about the origin of Škocjanski zatok. 
 
Download link 
Link to download on Zenodo 
Link to activity in the original language (Slovenian) 
Related activities: Activities 1, and 3 in the Biodiversity and ecosystem services toolkit 
 
 
6.2 Activity title: People and nature    

Toolkit name: Biodiversity and ecosystem services  
Number of the activity in the toolkit: 3 out of 3  
Authors: Gregor Torkar, Tim Prezelj, Hana Rožman, Žan Rode  
Institution: University of Ljubljana  
Age: 6+  
Duration:   

   Less than 1 hour   

   Between 1-2 hours   

   Between 2-5 hours   

   Between 5-10 hours   

 x  More than 10 hours   

  
Tags/keywords:   

 x  Teachers   

 x  Families   
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 x  Researchers   

   Experts from industry   

 x  Informal and non-formal education professionals   

   Professionals from the Media   

   Policy Makers   

  Other (civil society)   

 x  Reflection activities   

   Jigsaw groups / debates   

  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):    

 x  Modelling   

 x  Inquiry   

   Argumentation   

   Social Justice   

   Gender   

   CLIL (Content and Language Integrated Learning)    

   Problem-based learning   

 x  Project-based learning   

   Formative Evaluation   

   Flipped Classroom    

 x  Contextualization   

   Design Thinking   

   Case study   

  Gamification   

 x  Making   

 x  STEAM perspective   

   Technological process   

   ICT   

 x  Tinkering   

 x  Evaluation Rubric   

 x  Cooperative work   

  
Intro:   
We are very pleased to present PEOPLE AND NATURE, a booklet created by the team of the 
Faculty of Education, University of Ljubljana, in the framework of the Multipliers project (Horizon 
2020). As educators, we know that learning goes far beyond the walls of the classroom. It thrives in 
the fresh air, outdoors and surrounded by the wonders of nature. The aim of this activity is to 
present biodiversity and ecosystem services 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 activities and tools to explore biodiversity in forest, water and wind erosion, sounds, 
landscape changes etc.  
 
Activity description:  
 
Activities are presented to the students using one of the proposed teachers’ resources. Booklet 
contains seven activities supported by additional video material. 
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Our activities start with useful icons. At a glance, these icons tell us the answers to common 
questions that arise when we design an activity:  
• Duration: the clock icon shows how long the activity usually takes. This will allow you to plan the 
activity for your lessons.  
• Indoors or outdoors: Is it a sun-drenched lawn or a cosy corner in a classroom? This icon shows 
you whether the activity is best suited for outdoors or indoors.  
• Ecosystem services: nature provides us with four main services - supporting, provisioning, 
cultural and regulating. Discover which services can be explored in a specific activity.  
• Age: We have adapted the activities to different age groups, starting from 6 years old.  
• Time of year: nature changes with the seasons. For each activity, you can find out which seasons 
we recommend for each activity.  
• Group size: this icon will give you an outline of how the activity is planned to run (individually, in 
small groups or in larger groups).  
 
Each activity is more than just a learning activity; it is just the start of a deeper exploration of nature. 
Whether you teach science, geography or any other subject, if you simply want to stimulate young 
minds, our carefully selected suggestions will inspire you and your students. In these pages you will 
find a treasure trove of activities to pique your curiosity and that of your students, to encourage 
collaboration and deepen understanding.  
 
Image or video link:  

Observation and data collection 
techniques: https://www.youtube.com/watch?v=eNmX1Kzzed4  
Changing natural landscape: https://www.youtube.com/watch?v=dUCdIg0JWnQ  
Sounds of the forest: https://www.youtube.com/watch?v=BQ6lQVndVFk  
Forest ecosystems at altitude: https://www.youtube.com/watch?v=MtkvY48KMfI  
Erosion and plants: https://www.youtube.com/watch?v=qFB0al77oA0  
Project Multipliers: https://www.youtube.com/watch?v=ZRLA13hEEWg  
Biodiversity and fine arts: https://www.youtube.com/watch?v=HzPY7McUGE0   
  

https://www.youtube.com/watch?v=eNmX1Kzzed4
https://www.youtube.com/watch?v=dUCdIg0JWnQ
https://www.youtube.com/watch?v=BQ6lQVndVFk
https://www.youtube.com/watch?v=MtkvY48KMfI
https://www.youtube.com/watch?v=qFB0al77oA0
https://www.youtube.com/watch?v=ZRLA13hEEWg
https://www.youtube.com/watch?v=HzPY7McUGE0
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Illustration represents steps in the activity Micro adventure.   
 

  
Illustration represents activity Sounds of the forest.   
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Illustration of exhaustor from activity Observation and data collection techniques.   

   
Image represents activity Micro adventure.  

  
Image represents activity Erosion and plants.  
Download link  
Link to download on Zenodo  
Link to activity in the original language (Slovenian)  
Related activities: Activities 1 and 2 in the Biodiversity and ecosystem services toolkit  
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7 Teaching and learning materials (UMU)  
 
7.1 Activity title: Different perspectives on forest use  

Toolkit name: Forest use vs. Forest protection  
Number of the activity in the toolkit: 4 out of 6  
Authors: Lina Varg, Christina Ottander and Jessika Lagrelius  
Institution: Umeå University  
Age: 10-18   
Duration:   

   Less than 1 hour   

   Between 1-2 hours   

 X  Between 2-5 hours   

   Between 5-10 hours   

   More than 10 hours   

  
Tags/keywords:   

X  Teachers   

 X  Families   

   Researchers   

   Experts from industry   

   Informal and non-formal education professionals   

 X  Professionals from the Media   

   Policy Makers   

  Other (civil society)   

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):    

  Modelling   

 X  Inquiry   

 X  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   

  Gamification   

   Making   
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   STEAM perspective   

   Technological process   

   ICT   

   Tinkering   

   Evaluation Rubric   

  Cooperative work   

  
Intro:   

This teaching learning sequence consists of two activities that can be used as an 
introduction for students’ work with the theme Forest use vs. Forest protection. It particularly 
familiarizes students with some different perspectives on and relationships with the forest. 
The two activities are especially suitable for use in topics such as Forest use vs. Forest 
protection, where several subjects (e.g. science, civics, Language, technology) can be 
combined  
  
Activity description:   

The first activity I based on so-called concept cartoons which allow students to consider 
different perspectives, take a stand and discuss reasons for adopting that viewpoint. In the 
second part, the students create interview questions to ask their family members and 
acquaintances from different generations about their relationship with the forest.  
  
Image or video link:  

  
Download link  
Link to download on Zenodo  
Link to activity in the original language (Swedish): https://skogslabbet.se/elev/vad-ska-skogen-
racka-till/  
Related activities: Activities 1-6 in the Forest use vs. forest protection toolkit  
 

7.2 Activity title: Design of sustainable products from forests  

Toolkit name: Forest use vs. Forest protection  
Number of the activity in the toolkit: 4 out of 6  
Authors: Lina Varg, Christina Ottander and Jessika Lagrelius  
Institution: Umeå University  
Age: 10-14   
Duration:   

   Less than 1 hour   

   Between 1-2 hours   

   Between 2-5 hours   

https://skogslabbet.se/elev/vad-ska-skogen-racka-till/
https://skogslabbet.se/elev/vad-ska-skogen-racka-till/
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   Between 5-10 hours   

 x  More than 10 hours   

  
Tags/keywords:   

X  Teachers   

 X  Families   

 x  Researchers   

 x  Experts from industry   

   Informal and non-formal education professionals   

   Professionals from the Media   

   Policy Makers   

  Other (civil society)   

X  Reflection activities   

   Jigsaw groups / debates   

X  Meet with the experts   

   Learn in the lab   

   Going outside   

 x  Other (add all Open Schooling Keywords you consider relevant 

for your activity/TLS):  Exhibition, School science fairs  

  Modelling   

 X  Inquiry   

 X  Argumentation   

   Social Justice   

   Gender   

   CLIL (Content and Language Integrated Learning)    

   Problem-based learning   

 x  Project-based learning   

   Formative Evaluation   

   Flipped Classroom    

X  Contextualization   

 x  Design Thinking   

   Case study   

  Gamification   

   Making   

 x  STEAM perspective   

 x  Technological process   

   ICT   

   Tinkering   

   Evaluation Rubric   

 x  Cooperative work   

  
Intro:   

This teaching and learning sequence is suitable for students ages 10 -14. It concerns 
education for sustainability and integrate several school subjects, e.g., science, technology, 
entrepreneurship and social science. The open schooling project is performed in 
collaboration with a science center (Exploratoriet), a cooperative of forest industries (Mera 
Skog), and Sweden’s research institute and innovation partner (RISE) to involve students in 
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sustainable forest product design. The teaching learning activity contribute to teaching for 
sustainable development by focussing on creativity processes, as living today requires new 
strategies to handle the future. The project was named “Skogssnilleblixten”, which roughly 
translates as a combination of the terms forest and stroke of genius.   
  
Activity description:   

Invitation sent out to teachers: Does your class want to take on the challenge and join a fun 
and educational mission to highlight the role of forests in the transition to a more sustainable 
society? People have always used what they found in nature to solve problems and create 
new things that improve their lives. For sustainable development, we also need to think 
about future generations to meet their needs. This requires renewable materials and 
energy-saving products. Forests can help to achieve this.   
  
Image or video link:  

  

  

    

  

Figure 3 A, B and C. Presentation of created products for families, students and the jury at the multiplying event at 
Campus Skellefteå.  

 
Download link  
Link to download on Zenodo  
Link to activity in the original language (Swedish)  
Related activities: Activities 1-6 in the Forest use vs. forest protection toolkit  

 
7.3 Activity title: Decision-making on local forest issues  

Toolkit name: Forest use vs. Forest protection  
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Number of the activity in the toolkit: 6 out of 6  
Authors: Lina Varg, Christina Ottander, Johanna Engström and Madelene Olsson  
Institution: Umeå University  
Age: 10-12  
Duration:   

   Less than 1 hour   

   Between 1-2 hours   

   Between 2-5 hours   

   Between 5-10 hours   

 X  More than 10 hours   

  
Tags/keywords:   

X  Teachers   

 X  Families   

 X  Researchers   

   Experts from industry   

   Informal and non-formal education professionals   

   Professionals from the Media   

   Policy Makers   

X  Other (civil society)   

X  Reflection activities   

   Jigsaw groups / debates   

X  Meet with the experts   

   Learn in the lab   

 X  Going outside   

   Other (add all Open Schooling Keywords you consider relevant 

for your activity/TLS):  Pop-up poll for citizens  

  Modelling   

 X  Inquiry   

 X  Argumentation   

   Social Justice   

   Gender   

   CLIL (Content and Language Integrated Learning)   

 X  Problem-based learning   

   Project-based learning   

   Formative Evaluation   

   Flipped Classroom    

X  Contextualization   

   Design Thinking   

 x  Case study   

  Gamification   

   Making   

   STEAM perspective   

   Technological process   

   ICT   

   Tinkering   

   Evaluation Rubric   
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 x  Cooperative work   

  
Intro:   

This teaching learning sequence consists of three activities which aim to introduce and 
engage students in real or fictional cases concerning local issues of forest exploitation in a 
local context.   
  
Activity description:   

6A The forest area excursion  
To get immersed in the type of environment that is later to be considered and discussed in 
relation to the cases, the students are invited to an excursion with a biologist working for the 
municipality. During the excursion into forests, the biologist interacts with the students, and 
the teacher to explore the characteristics of each of four different types of forests.  
 

6B The cases and decision-making  
By engaging students in real or fictional cases they get an opportunity to explore democratic 
issues, learn about different perspectives and use these perspectives as a basis for making 
a decision about the cases along with reasoning behind their decision.  
  
Image or video link:  

  
 
Download link  
Link to download on Zenodo  
Link to activity in the original language (Swedish): Document in Swedish attached  
Related activities: Activities 1-6 in the Forest use vs. forest protection toolkit  

 
 
 
 

8 Teaching and learning materials (IREN) 
 
8.1 Activity title: Clean water & sanitation 

Toolkit name: Clean water & sanitation 
Number of the activity in the toolkit: 5 
Authors: Daniela Bergamotti 

Institution: IREN  
Age: 10-12  

 
Duration:   
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   Less than 1 hour   

   Between 1-2 hours   

   Between 2-5 hours   

   Between 5-10 hours   

 x More than 10 hours   

  
Tags/keywords:   

x Teachers   

 x Families   

 Researchers   

 Experts from industry   

  x Informal and non-formal education professionals   

   Professionals from the Media   

   Policy Makers   

x Other (civil society)   

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):  Pop-up poll for citizens  

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   

  
Intro:   
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 
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its educational division Eduiren, in cooperation with the Applied Sciences upper secondary school 
Blaise Pascal in Reggio Emilia. The present materials, addressed to primary and secondary school 
students (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. 
  
Activity description:   
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. 

The TLS included the following set of activities: 

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

• Debate “Tap Water vs Bottled Water” 

• Authentic learning task “Your home/school water” 

• Water Blind Tasting 

• 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. 

Activities were used already in implementation round 2 by upper secondary school students. In 

implementation round 3 secondary school students acted as experts teaching younger (primary) 

school students about the topic. 

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 
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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.   

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 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.  

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.  

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 

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.  
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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. 

  
Image or video link:  

                  

             
Download link  
Link to download on Zenodo  
Link to activity in the original language (Swedish):  
Related activities:  

 


