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1 Course Syllabus

GenBMOOC Bioeconomy for Educators: Cultivating a Sustainable Future

~»

Share

Watch on 3 Youlube 554

loeconomy edUBEHSH\ SIS0 0.

Figurel. European Schoolnet Academy. (2024, August 20). Bioeconomy for Educators: Cultivating a Sustainable
Future [Video]. YouTubkettps://www.youtube.com/watch?v=26NFwU896ec

Join the "Bioeconomy for Educators: Cultivating a Sustainable Future” online course and learn

how to explore sustainable economic solutions with your students! Bioeconomy uses

renewable biological resources to produce goods, energy, and services, makirgidal area

for students to understand in the 21st century. As a driver of economic growth and job

creation, bioeconomy equips students with the skills to tackle future societal challenges.

| 26 SOSNE AGQa SaaSydaialf &&hdsRONI aonpektioriand 4 8 2 OA | |
environmental impacts, to ensure a sustainable transition. How can you integrate these vital

aspects into your classroom to prepare students for the bioeconomy?

Despite its potential, bioeconomy remains underrepresented in the public consciousness.

Teachers have a key role in raising awareness of both the benefits and limitations of

bioeconomy among future generations. This course introduces the concepts of b@ago

YR OANDdzZ  NJ SO2y2Yeés aAK2gAy3d GKSANI NBf S@I yOS |
these topics into various subjects and educational settings, creating innovative and adaptable

learning experiences. The course will also help you raiseemess of future job opportunities

in bioeconomy and develop the essential 2¢éshtury skills needed in this field. You will

conclude by constructing a Learning Scenario to effectively implement bioeconomy topics in

your teaching.

The course includes materials developed through GenB and other bioeconomy projects,
offering lesson plans, educational games, job profiles, and more from the GenB Toolkit. You
will also be introduced to the-Bteps of Ec&chools Methodology, a guide to kiag schools
more environmentally sustainable by involving the whole school community.
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You can follow the course at your own pace. We will open one module at the beginning of
each week, and there are only a few deadlines you need to pay attention to (those for the
quizzes and/or the peeteview activity).

Join us in thé-acebook grour share your thoughts on X (formerly Twitter) using the
hashtag#Bieconomy4Educators

1. Learning objectives

1 Define the concept of bioeconomy and explain its relevance for students and modern
society by analysing the implications of bioeconomy for educational systems and
curricula.

T Identify the tools and replicable practices and how to effectively utilise them in specific
classroom settings by exploring GenB Toolkits.

9 Discover sustainable practices and opportunities to transform the school into an
environmentally aware institution by engaging with thetép Eco School
Methodology.

1 Design and implement lesson plans that incorporate bioeconomy principles in various
educational subjects.

1 Develop strategies to introduce and discuss career opportunities in the bioeconomy
sector with students by analysing the sector and career testimonials from
professionals in the field.

1 Describe the goals and initiatives of the GenB project and evaluate its potential to
enhance teaching methodologies.

2. Prerequisites

The course is aimed at practicing teachers with all levels of experience and across all subject
areas, as well as student teachers preparing for entry into the profession. It also appeals to
other educational professionals, researchers and bioeconomy Stdéters interested in
implementing the topic of bioeconomy into their actions. No previous experience or
knowledge about bioeconomy is needed to take this course.

3. Modules
1 Module 1: Bioeconomy from B to Yopens on 14/10/2024

1 Module 2: Bioeconomy in Education: Best Practices and Challepges on
21/10/2024

1 Module 3: Bioeconomy Career Awareness and Teaching Approaplas on
28/10/2024

1 Module 4: Your bioeconomy learning scenaeens on 04/11/2024
4. Behind the course

This MOOC has been developed as part ofGbeB projectfunded by Horizon Europe, the

QdzNR LISIY ! yA2yQa TFdzyRAYy3a LINPBINI YYS F2NJ NBaSH NO¢
2022 until April 2025. It is focused on educating and empowering the Generation Bioeconomy

(GenB), aware, sensitive, and interested inimvmental issues, sustainability and circularity.

It aims to raise awareness on Bioeconomy building on communication and education that

Funded by the European Union. Views and opinions expressed are however those of the author(s)
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the European Union (REA). Neither the European Union nor the granting aitshcan be held responsible for them. Also
supported by Scientix®, an initiativekafropearSchoolnet.

All content on this course unless specified otherwise is licensed undezative Commons Attributien
ShareAlike 4.0 International License



http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
https://www.facebook.com/groups/1420620041982876
https://twitter.com/hashtag/Bieconomy4Educators
https://genb-project.eu/

SCIENTIX

The community for science

YUUNG BIOVOICES education in Europe
FOR A SUSTAINABLE
FUTURE

encourage and reward young BIOVOICES to take a role in steering the transition towards more
sustainable lifestyles.

Scientix®the community for science education in Europe, promotes sugports a Europe
wide collaboration among STEM teachers, education researchers, policymakers and other
STEM education professionals. Scientix® is an initiative of European Schoolnet (EUN).
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2 Module 1:Bioeconomy fromBto Y

2.0. Module introduction
2.0.1. About this module
2Sf02YS (G2 GKS DSy. ahh/Y W.A2S02y2Y& F2N) 9RdzO|

During this module, you will discover the basic concepts of bioeconomy, such as
linear and circular economy, biomass, hi@sed materials and solutions and how

/ they connect to the SDGs. In addition, together we will explore the presence of
bioeconomy in egryday life and school settings, as well as controversial aspects
of bioeconomy (e.g. greenwashing) and the building of sustainable habits.

By the end of this module, you will be able to

G/} Define the terms bioeconomy and circular economy and how they differ from linear
economy by reviewing statef-the-art knowledge about the two concepts.

Explain key bioeconomy terms and concepts, by reviewing state of the field and future
developments.

Q

Explore and understand what biorefineries are, what processes take place in these
facilities and their importance in the transition to more sustainable production by
engaging with materials produced in collaboration with representatives of a biorefinery.

Q

Discover biobased products and sustainable practices relevant to the lives of your
students by reviewing products and practices they encounter in their daily lives.

Q

Explore misconceptions and greenwashing practicevényday life and marketing, to
raise awareness of students and help them critically navigate the market.

QEQ

Become familiar with the Learning Scenario template.

ST2NB &2dz O2yUAydzS gA0K (K O2dz2NAS R2Yy DG F2NB!
) T Fillinthe GenB project questionnaire
|¢‘) Ay

W ;1 Join ourtacebook grou@and use the hashtagBioeconomy4Educator®
share ideas, thoughts and experiences on X and Instagram.

wSIFRe (2 adGFNIK /tA01 2y GbSEG¢ YR KFE@S | f22]
2.0.2. Activity: Introduce yourself

WelcometotheDSY . ahh/Y W. A2S02y2Y& F2NJ 9RdzOlI G2NRY [/ C
Padlet

To start building our community, please find an everyday object you use that could be
replaced with a bidbased alternative (e.g., plastic water bottles, traditional cotton clothing,
non-biodegradable packaging). Take a picture of the object and postliiteodesignated
Padlet. Along with the picture, please include:
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1. Yourname and a brief introductior{e.g., where you teach, your subject area, and.your
interest in bioeconomy).

2. A short explanation ofvhy you chose this objecand a potentiabio-based
alternative that could replace it. Please specify the material this new alternative is made
of.

3. 52y Qi T2 N8BS irepyigy tofakldadt Bvd colirgue@tber participants in the
course) by sharing your thoughts on the items they shared, the schools or subjects they
teach, their specific interest in the topic etc.

Ready to start? Click on thadletlink below and introduce yourself!

3

Activity: Introduce yourself - GenB MOOC

Bio-based Bottle from Tirkiye My name is

-’ 1am a teacher in
ahigh school.1am
teaching accomodation
and travel services. And 1
know if we don'use our
natural resources within
the framework of
principle of sustainability
may be we will lose our
future.

Patra Greece

Helio, my name is

ry school teacher.
da. Bio-based

be used

odegradable

Hi
1 am a special education

Instead of single-use
plastic bottles, we can

students from 12 to

I work in the south of Portugal, 2
leave a better
generations. Additi
ere should be a
et wipes that
ages for long
Name: 3 se them

from Turkey

Hil I'm a teacher from
Athens, Greece, working
in a primary school. I'm
passionate about
sustainability and
educating the next
generation on the

use glass bottles that we
can use for a longer time.

importance of
bioeconomy. My subject

Gamlik Hacibag Elementary frequently and prefer natural,

Figure2. Padlethttps://padlet.com/eunacademy/activiyntroduceyourselfgenb-mooc9spy7gphwivp70wy
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2.1. What is bioeconomy?
2.1.1. Activity: What do you know

To get started, we will begin with a quiz to assess your current understanding of bioeconomy
concepts. This activity will help you identify what you already know and what areas you might
need to focus on as we move forward.

Below you will find a quiz developed by the GenB project, which is a part of the GenB Toolkit
for teachers. If you wish to use the material in your lesgon can find it at the following link.

Click on the 'Show answer' button after having submitted your answer for an explanation and
more information.

1. . A2S8S02y2YeéX
A) Contributes to the reduction of CO2 emissions
B) Reuses waste to produce new materials and energy
C) Creates new jobs
D) All of them

Explanation:The shift to bioeconomy, not only contributes to reducing CO2 emissions and
reusing waste materials but also generates employment in both urban and rural areas.)

2. Inwhat areas does the bioeconomy work?
A) Agriculture
B) Production and manufacturing
C) Forestry and fishing
D) All of them

Explanation Bioeconomy refers to the production of renewable biological resources and their
transformation into valueadded products. The bioeconomy operates across agriculture,
production and manufacturing, forestry, and fishing sectors, integrating sustainafitity i

these areas.

3. Which of these processes optimises resources for the bioeconomy?

A) Simply disposing of waste in landfills
B) Processing residues or4pyoducts into raw materials
C) Burning all waste materials

D) Avoiding the generation of waste altogether

Explanation:Processing residues or4pyoducts into raw materialbelps optimise the use and
distribution of resources in the cycle of bioeconomy, allowing the development of biomass.

4. Why do we use renewable energy in the bioeconomy?

A) To use up nomenewable resources
B) To reduce fossil fuel use and support sustainability
Q) To ignore environmental issues in energy production
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Explanation:Transitioning to a bidbased economy brings various advantages, such as
reducing greenhouse gas emissions, diminishing reliance on fossil resources and better
management of natural resources.

5. Which of the following is an example of a green job?

A) Coal miner

B) Solar panel installer
C) Oil rig worker

D) Plastic factory worker

Explanation:A solar panel installer is considered a green job because it contributes to the
production of renewable energy, reducing dependence on fossil fuels and promoting
environmental sustainability.

6. Why do nonrbiodegradable materials, like plastics, pose l&gn environmental
risks?

A) They decompose quickly but leave harmful residues

B) They are easily absorbed by natural processes

C) They persist for a long time and can harm ecosystems and wildlife

D) They break down into harmless substances that benefit the environment

Explanation:Nonbiodegradable materials like plastics pose kegn environmental risks
because they persist in the environment for extended periods, accumulating in ecosystems
and harming wildlife.

7. Which of the following statements about composting is fPue

A) Composting involves burning organic waste to generate energy
B) Composting converts organic waste and improves soil quality
C) Composting is a method for recycling plastics

D) All of them are true

Explanation:Composting is a process that converts organic waste into nutriehtmaterial,
improving soil quality and promoting sustainable waste management.

8. What does biodegradation refer to?

A) Burning organic waste to make energy

B) Making new materials with chemicals

Q) Recycling plastics usingachines

D) Microorganisms breaking down organic materials

Explanation Biodegradation refers to the natural process in which microorganisms break
down organic materials into simpler substances, promoting environmental sustainability.

9. Why do nonbiodegradable materials, like plastics, pose legn environmental
risks?
A) They decompose quickly but leave harmful residues
B) They are easily absorbed by natural processes
C) They persist for a long time and can harm ecosystems and wildlife
D) They break down intbarmless substances that benefit the environment
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Explanation Nonbiodegradable materials persist in the environment for extended periods,
accumulating and potentially harming ecosystems and wildlife.

10. What is an important feature of nerenewable energy sources?

A) They are always being made by nature

B) ¢ KSe@
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C) They can be used forever without running out

D) ¢ KSe@
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Explanation Nonrenewable energy sources will eventually run out because they cannot be
replenished as quickly compared to renewable sources.

‘anla'‘gn'g'g'g q ghey ileamsuy

2.1.2. Defining bioeconomy

Bioeconomyis an economic system that usei®massg renewable biological resources, such

as plantsanimals, and microorganisnggo produce goods, energy, and services. It is an
alternative to fossibased production processes as it mainly focuses on replacing fossil fuels in
combustion and the production of materials with renewable biomass.

To support this shift, it's essential to increase the availability of biomass, which involves not
only cultivating more plants but also utilising a diverse range of biological resources, including
animal byproducts and microbial processes. These effoitis t enhance yields, ensure that
these resources do not compete with food production, and optimise the collection and
conversion processes to use all components effectively and sustainably.

GENZ

/

WHAT IS

bioecmwmy,?

The EC defines the bioeconomy as the production of renewable

biological resources and the conversion of these resources and
waste streams into value added products, such as food, feed,

bio-based products and bioenergy.

Stronger development of the bioeconomy will help to accelerate
progress towards a circular and low-carbon economy.
Bioeconomy refers to the production of renewable biological
resources and their transformation into value-added products
These products include food, feed, bio-based materials, and
bioenergy. By strengthening the bioeconomy, we move closer to

a circular and low-carbon economy.

Figure3. Bioeconomy Educational Cards, GenB Prdjéps://library.genb
project.eu/VLToolkit?id=a03SfO000007HCNUIA4

It covers a broad range of sectors, from agriculture, fishery, and forestry todsied and

traditional industries, biorefineries, and (bio) energy. It encompasses all sectors and associated
services and investments, that produce, use, process, distritmutensume biological

resources, including ecosystem services.
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WHAT ARE THE BENEFITS OF
bioeconmqg(?

Transitioning to a bio-based economy brings
various advantages, such as reducing greenhouse
gas emissions, diminishing reliance on fossil
resources, better management of natural
resources, and enhanced food security

This shift also generates employment in both
urban and rural settings. Additionally, the creation
of new non-food markets for agriculture, coupled
with alternative income sources for farmers, can
significantly boost rural areas.

Figure4. Bioeconomy Educational Cards, GenB Prdjéps://library.genb-
project.eu/VLToolkit?id=a03Sf000007HTZUIA4

Video: What is Bioeconomy?

Watch this informative video from the GenB Ambassadors that explores the concept of
bioeconomy, its applications, and its importance in sustainable development. Learn how
bioeconomy initiatives are shaping various sectors towards a more sustainable future.

e What's bioeconomy from the GenB An}\ljassadors [EN] © lad
GE . Watch later  Share

Aurbassadon

D YouTube

X B8 «

Figureb. Video: BIOVOICES Project. (2024, July 9). What's bioeconomy from the GenB Ambassadors [Video].
YouTubehttps://www.youtube.com/watch?v=i5_8JcMGwe0

Task: Explore and Share

Explore realvorld examples of bioeconomy applications across different sectork.

[ P : o : . : N
ﬂ Share one interesting finding in the discussion below, discussing its impact an
potential.
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Load more

Figure6. See all posts and participate in the discussion through the link:
https://apps.europeanschoolnetacademy.eu/discussions/couis&enB+Bieconomy4Educators+2024/posts

2.1.3. Circular vs Linear economy

Let's talk about different economic systems: linear economy, circular economy and circular
bioeconomy.

The linear economyollows the"take-make-dispose"model, where a product is bought, used,
and discarded. However, this approach leads to significant problems:

Depletion of natural resources

Environmental pollution

1
1
7 Climate change
1 Damage to ecosystems and biodiversity
1

Economic disadvantages

The circular economyollows a"make-usereturn" approach based on closed loops, where
raw materials, components, and products retain their value for as long as possible. The
emphasis is odesigning products for durability, reusability, and recyclabilikfter use,
products are recycled, repaired, or repurposed, thereby minimising waste. In a circular
economy:

1 Waste is minimisedy designing products for durability, reuse, and recyclability,
keeping materials in circulation longer

1 Natural resources are conservdgy reducing the need for new raw materials through
efficient use and reuse.

1 Pollution is reducedy lowering waste and emissions at every stage of the product
lifecycle.

1 Raw materials are used to create higfalue productsby maximising resource
efficiency and ensuring materials can be continuously recycled or repurposed.

Video: This video explores how we candesign the way our economy workdesigning
products that can be 'made to be made again' and powering the system with renewable
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energy. It questions whether we can build a restorative economy, with creativity and
innovation.

» 0:00/0:00

Figure?. Video:Ellen MacArthur Foundation. (n.d.). Explaining the Circular Economy and How SocietylTGiaik Re
Progress | Animated Video Essay [Video]. YouThihe//www.youtube.com/watch?v=zCRKvDyyHmI

A circular bioeconomys an economy based on bioeconomy however it incorporates the
principles of circularity. In this systematural resources derived from both land and marine
ecosystems are reusedrecycled andregeneratedin aclosedloop, circular manner. It aims

to minimise waste and environmental impact dgnstantly reusing and recycling natural
materials, by integrating scientific advancements and technological innovations, while,
fostering a more sustainable and regenerative approach to prodncBrimary production
sectors, such as agriculture, forestry, and fisheries play a central role, utilising practices that
prioritise sustainability, biodiversity, and ecosystem health. Rather than depleting natural
resources, this model emphasises proledgise and recovery of materials, reducing emissions
and promoting environmental restoration.

GENZ

WHAT IS A

crcula’y economgz,?

A circular bioeconomy represents an economy

driven by nature, introducing a novel economic

model that prioritizes the utilization of renewable

natural capital and aims to minimize waste. It seeks

to replace the broad spectrum of non-renewable, Land and marine ecosystems, along with
fossil-based products currently in use with more production sectors like agriculture and forestry,
sustainable alternatives operate intentionally in a circular fashion,

This approach stands apart from existing systems,  utilizing scientific approaches and technological
emphasizing prolonged material use and innovations to create more sustainable
implementing practices to reduce emissions materials and foster regeneration

Figure8. Bioeconomy Educational cards, GenB Pradjgigts://library.genb-
project.eu/VLToolkit?id=a03Sf000007HOROIAO

2.1.4. Activity ¢ Circular economy
Discussion

Please, share your thoughts on each of the following questions iR dlitwall:
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1 What are the implications of the linear economy on our environment?
1 How does the circular economy address the challenges presented by the linear model?
1 Can you provide examples of how schools can implement circular economy principles?

shpaishl +323 + Zim

Activity - Circular economy

How does the i Can you provide
circular economy examples of how
What are the i address the schools can
implications of the challenges implement
linear economy on presented by the circular economy
our environment? linear model? principles?

Hiiseyin SIHAT - TURKIYE |

Mihaela, France

Products and materials are

Isabel Gejo-Santos,
Salamanca, Spain.

We can benefit from the power of
familie ng t sonal

tial in a finear economy and,
@ name suggests, always
move in one direction - from raw \ RrE—
material to waste = a polluting
system that degr:

ms and
global challe
change and

this context, reate
sustainable structure by including
different sectors and expertise.

The circular model is in favour of

s natural

using less raw materials and use
more recycled inputs.

Production has as little impact as
possible on the environment by
leaving less of 2 footprint.

Arnaud, France
Compost canteen waste and then
use the compost to feed a garden
in which plants and vegetables
would grow to feed the school's

Linear Economy H To make it sustainable, it should
consider these three principles:

yele.
Id keep energy
a2 minimum, and

The linear economy relies heavily
on finite esources2. This

pupils (or even more)

means that raw materials are
continuously extracted from the
g to the depletion of

Hector, Spain

e sources and non-

We can implement circular
cusOroes over tine economy principles by recycling
programs or repairing broken

items

merve cetin toptas -
mersin turkey

The linear economy is based on
the extraction, use, and disposal
of resources. This model leads to
resource depletion, environmental
polution, and disruption of
ecosystem balance. The lack of

Schools can set up
recycling and composting
programs, encourage
reusable materials, and
integrate sustainability into
the curriculum.

sustainabilty instead of
profitability (as in linear economy).
circular economy might

economic growth.

Figure9. Padlethttps://padlet.com/eunacademy/activitgirculareconomyfkyk75xpcy1rp84q
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2.2. Societal innovation in bioeconomy
2.2.1. Glossary of bioeconomy

Welcome to the Glossary of Bioeconomy! This pagemitiduce you to key terms and
concepts essential for understanding bioeconomy principles. Explore the GenB Educational
Cards for visual representations of these terms:

Explore the GenB Educational Cards to know more about these terms:

w more about this concepts?
ject Library

FigurelO. Glossary of bioeconoméenB Project
https://view.genially.com/665066497ceba60014a61237/interactdmntentglossaryof-bioeconomy

Access the interactive visual through the link:
https://view.genially.com/665066497ceba60014a61237/interactomtent-glossaryof-

bioeconomy

Let's learn about the sustainable and circular bioeconomy withdbeB Educational Cards
here.

2.2.2. Bioeconomy and challenges for sustainability
Do you know about the SDG?

TheUN Sustainable Development Goals (SD&#®)a set ofl7 interconnectedglobal
goalsadopted by all United Nations Member States in 2015 as part 02838 Agenda for
Sustainable DevelopmenfThey provide a framework for countries and organizations to work
collaboratively towards a sustainable future, addressing issues such as poverty, inequality,
climate change, environmental degradation, peace, and justice.

Read more about them here.

Bioeconomy, Climate Change and the SDGs

The following presentation explores the pivotal role of bioeconomy in addressing global
challenges, particularly its impact on mitigating climate change and contributing to the SDGs.

Funded by the European Union. Views and opinions expressed are however those of the author(s)
Funded by and do not necessarily reflect those of the European Union or the European Research Executive A(
the European Union (REA). Neither the European Union nor the granting aitshcan be held responsible for them. Also
supported by Scientix®, an initiativekafropearSchoolnet.

All content on this course unless specified otherwise is licensed undezative Commons Attributien
ShareAlike 4.0 International License



http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
https://view.genially.com/665066497ceba60014a61237/interactive-content-glossary-of-bioeconomy
https://view.genially.com/665066497ceba60014a61237/interactive-content-glossary-of-bioeconomy
https://view.genially.com/665066497ceba60014a61237/interactive-content-glossary-of-bioeconomy
https://genb-project.eu/genb_toolkit/bioeconomy-educational-cards-2/
https://genb-project.eu/genb_toolkit/bioeconomy-educational-cards-2/
https://sdgs.un.org/goals

. SCIENTIX

The community for science
YOUNG BIOVOICES ec;Lchat;:;;]ianl‘}ur:pg ience
FOR A SUSTAINABLE

FUTURE

YOUNG BIOVOICES §*

Bioeconomy and
challenges for

sustainability

Figurell. PowerPoint Presentation: Bioeconomy and challenges for sustaina®Bégit Project

Explore the presentation through the link:2 Societal innovation in bioeconomy | Module 1:
Bioeconomyc from B to Y | Bioeconomy for Educators: Cultivating a Sustainable Future |
European Schoolnet Academy

When teaching about SDGs and bioeconomy in your classroom consider incorporating board
games to make the lesson interactive and engagiigéa | 0 OK & |-[VARY 1d&[ 5MF Y Sa @

The purpose of these games is to introduce variousbliged products that can substitute
traditional products in our daily lives and inspire the limitless possibilities enabled by the
bioeconomy industry. The activities also encourage discussion omisedetween bie

products and the UN Sustainable Development Goals (SDGs). Students could play the BE
Match game first, followed by the SBMBk game, either on the same day or on different days.
Both games take about 15 to 30 minutes, and no prior knovdasfchioeconomy is required to
participate. They can serve as a wanm activity for introducing secondary education students
to a bioeconomy lesson plan or as a means of spreading general knowledge about the topic.

Additionally, you can discover innovative {iased products and learn how the bioeconomy
can contribute to achieving Sustainable Development Goals (SDGs) by visiting this virtual
store: Virtual Bicbased Popuip Store.

2.2.3. Bioeconomy and energy needs

Arenewable resourcds a material, energy, or water source that is never used up or that can
be replaced by new growth within a human timescale. Unlike fossil fuels, which can take
millions of years to form, renewable resources can quickly regenerate and are continually
avalable. Bioenergy can be generated using several feedstocks, including purposely grown
crops and biowaste.

A wide range obiomass feedstocksincluding purposely grown crops (e.g. on marginal or
polluted lands) and waste materials (e.g. agricultural waste; tree pruning; used cookicenoil)
be used to produce different forms of bioenergguch as heat, electricity, and
solid/liquid/gaseous biofuels (e.g. pellets, bioethanol, biogas).

How can we further use renewable resources more efficiently to replace traditional, polluting
energy sources like coal, petroleum oil, and gas? Explore the Genially board to learn more
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through the link:https://view.genially.com/66f6d5dc9b9c4de02a82213a/interact@ntent’

bioeconomyand-energy

Explore the GenB Educational Cards to know more about these terms:

Sources of
Renewable Energy

Waste Streams

Do you want to know more about t|

Visit the Gen B Project Library

h@oncepts?

Figurel2. Interactive infographicBioeconomy and energéenB Project
https://view.genially.com/66f6d5dc9b9c4de02a82213a/interactoatentbioeconomyand-energy

Currently, the most widely used substitute for fossil fuels is bioflBsfuels,such as biodiesel
and bioethanol, are produced fronenewable organic materialgbiomass) like plants and
agricultural waste. They are a magastainable alternative to traditional fossil fuels because
they emit fewer greenhouse gases, which can help reduce dependence on fossil fuels and
mitigate the effects of climate change.

bioguel
Biofuels, such as biodiesel and
bioethanol, are produced from

renewable organic materials like plants
and agricultural waste. They are a more
sustainable alternative to traditional
fossil fuels because they emit fewer
greenhouse gases. The production and

use of biofuels can help reduce

dependence on fossil fuels and mitigate

climate change.

nded by
the European Union

Figurel3. Bioeconomy Educational Carlfps://library.genb-project.eu/VLToolkit?id=a03Sf00000CttzXIAR

Biofuels can be categorised into three types:

1 Solid biofuelsg biofuels from norfossil material of biological origin (biomass), used
for heat production or electricity generation.

E.g.: fuelwood, wood residues, wood pellets, animal waste, vegetal material, ...
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1 Liquid biofuelsg includes all liquid fuels produced from biomass or biodegradable
fractions of waste, suitable for blending with or replacing faisaged liquid fuels.

9daAdY o0A2 3Tl a2t AyST 0A2RASaStz o0A2 2Si {SNea
1 Biogaseg; consist primarily of methane and carbon dioxide, produced through
anaerobic digestion.
E.g.: landfill gas, sewage sludge gas digester gas..
(Source: Eurostat GlossaBginfuel9
Biofuels offer several advantages:

1 They produce fewer greenhouse gas emissions than fossil fuels, helping to reduce
carbon pollution.

1 Using locally made biofuels also boosts energy security by lessening dependence on

imported oil.

Biofuel production creates jobs in farming, manufacturing, and distribution.

Plus, converting waste into biofuels helps manage waste and reduces the need for

landfills.

E R

Bioeconomy and biofuels play a critical role in creating sustainable energy solutions and
reducing environmental impact.

2.2.4. Biorefinery
Have you ever come across the term "biorefinery" before?

Biorefiningis the sustainable processing of biomass into a spectrum dbdsed products
(food, feed, chemicals, materials) and bioenergy (biofuels, power and/or heatcdruspt is
comparable to today's petroleum refinery, which produces multiple fuels and products from
petroleum oil.

Biorefineriesare facilities that use biomass as feedstocks, such as residues from agriculture,
forestry, dedicated energy crops, and organic waste and transform them into a wide range of
bio-based products and bioenergy.

Tanja Meyer and Zséfia Kadar, representatives of BBEPP (Bio Base Europe Pilot Plant).
Teachers explored about biorefineries, their operations and their critical role in advancing
sustainable energy production. For more information about the work of BBISREheir
YouTube channel:
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Figureld. Video: BIOVOICES Projet. (2024). GenB webinar: A day in a biorafinery [Video]. YouTube.
https://www.youtube.com/watch?v=j6Zm46s_hMI

Watch the recording of the webinar session 'A day in biorefinery' Wthja Meyer and Zs6fia
Kadar, representatives of BBEPP @ise Europe Pilot Plant). Teachers explored about
biorefineries, their operations and their critical role in advancing sustainable energy
production. For more information about the work of BBERR their YouTube channel

Processes taking place in the facilities

But what happens inside a biorefinery? What processes allow this facility to transform
biological materials into valuable products? In a simplified way and just as an example,
biorefineries process biomass by separating it into components, breaking thesm idto

sugars, converting sugars into products like ethanol, purifying these products, using them to
make fuels, chemicals, and other materials.

Explore the different concepts in the following infographic to know more details:
https://view.genially.com/669a23a9bled32a359781cl0/interacioomtentbiorefinery
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WHAT HAPPENS INSIDE A

BIOREFINERY
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Figurel5. Interactive hfographic: What happens inside a biorefiner@2nB Project
https://view.genially.com/669a23a9b1ed32a359781cl0/interactpamtentbiorefinery

To learn more about the production and utilisation of fnased materials, with a focus on the
transformation of biomass into innovative products, take a look at this webinar session with
EU Bioeconomy Youth Ambassadors, Stefano Bertacchi, PhD and &trin J
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Figurel6. Video: BIOVOICES Project. (2024). Exploring Careerbas&iloMaterials: From Production to Utilization
[Video].YouTubehttps://www.youtube.com/watch?v=1u®7Cw4DI&t=1s
2.2.5. Activity - Products of a biorefinery
Do you know what the most common products obtained from biorefineries are nowadays?
Match the two columns and find out some examples!
PROBLEM
Match the two columns and find out some examples!
rotein-rich meal from soybean actic acid is used for biodegradable EEn T T S G T
s oy | et ot vormvon
Enymes used iy detergenss o [ 70T IR EEIR R e ineto educ foss el v n
improve cleaning efficiency. " o, &a i
Cl le
Biofuel d - High-val Animal feed .
ooy podiad g O AR oo
Figurel?7. Drag and Drop Activity
Answer Key: Biofuels and Bioenerg. Ethanol from corn, blended with gasoline to reduce
fossil fuel use in vehicle<Chemicals products and materiafs Lactic acid is used for
biodegradable plastics in eddendly packaging Sustainable building material#
Fibreboards made from agricultural residues, used for home and office insulafigh-yalue
products.A Enzymes used in laundry detergents to improve cleaning efficiefwimal feed
products.A Proteinrich meal from soybean processing for lilgek nutrition.;
PharmaceuticalsA Artemisinin, a bioactive compound extracted from the sweet wormwood
plant, is processed to treat malaria.
2.2.6. Activity: Share your reflections
This activity is designed to help you reflect on the bioeconomy termsancepts introduced
so far, particularly focusing on biorefineries.
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Please follow the instructions below to participate.

1 Review the bioeconomy terms and concepts introduced in this module and reflect:

a.

b.

Reflect upon the terms presented so far, which terms were you unfamiliar
with?

Which terms do you find easier to teach in your classroom? And which ones do
you find more challenging?

1 Share your experience:

a.

b.

C.

Have you ever taught any of the concepts related to bioeconomy or
biorefineries?

If yes, how did yoapproach teaching these concepts and what specific
aspects or topics did you focus on?

How can we awaken curiosity and draw the attention of our pupils to this
issue?

1 Poston Padlet:

a.
b.

Create a post where you share these reflections and experiences.
Feel free to include any challenges or successes you've encountered while
teaching these concepts.

This activity is a great opportunity to engage with fellow educators, share insights, and learn
FNRY SIFOK 2GKSNDa SELISNASyOSao
Let's start reflecting and sharirmn the Padlet

EUN Partnership aishl + 298 + 5h

Activity: Share your reflections.

my experince

V]

i | my experience i | SECILDAYE i I Anna,Greece : my

1. Reflection on Terms: 1or

Unf:

e Te experience

Havva Diigmeci
Refie

‘Padiet

Figurel8. Padlethttps://padlet.com/eunacademy/activitghareyour-reflectionsmvgu72a8k36bm5z5
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2.3. Bioeconomy in everyday life
2.3.1. Bio-based products in everyday life

The focus of this unit is to raise awareness of the presence of bioeconomy in different forms in
our everyday lives, very often without realising it.

While at first glance, the full transition to bioeconomy might seem far in the future or that it
does not depend on us, it is already here and happening.

Explorethe different bicbased products to learn more about their production, in the following
infographic https://view.genially.com/66f6c836b68a4f395e820d25/interactiventent

bioproducts

Many everyday products around us can be made from bio-based materials and many currently harmful
industrial processes can be substituted with sustainable and environmentally friendly industrial processes.
Here are a few examples:

Figurel9. Interactive inforgaphic, GenB Projddtps://view.genially.com/66f6c836b68a4f395e820d25/interactive
contentbioproducts

However, several challenges need to be addressed for thesedsied solutions to become
mainstream. For instance, the cost and scalability of producing sugabzssal plastics and
other biomaterials can be higher compared to traditional plastics, lignitireir widespread
adoption.

Leather alternatives like mycelium and olive keined leather may face hurdles related to
production scale and consumer acceptance. Coffee residue tables and other products often
require new processing technologies and market infrastructure, which eaostly and

complex to develop. In the cosmetic sector,-b@sed ingredients may face challenges related

to cost, efficacy, and consumer perception. Sustainable paper products, while promising, often
need advancements in processing technologies and coasawareness to compete with
traditional paper products. Overcoming these challenges requires continued research,
investment, and collaboration across industries to makeld@sed products more accessible

and affordable.

To learn more about bibbased products and to inform your students about more sustainable
options of different products they use in daily life, you can find another collectiéfi of
factsheets on Biebased products in various languages for educational purposes.
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2.3.2. Where to find bicbased products?

Is it possible to adopt a more sustainable lifestyle? In this video, they tried to imagine a day in
which many fossibased products can be replaced by-biased products.

& A Bio-based day © »
S Watch later Share

m
biobridges FOR THE MARKETABILITY
OF SUSTAINABLE BIO-BASED

PRC , CTS

@3 YouTube

> 1.0x % X

Figure20. Biobridges project (2020). Biased day[Video]. YouTube.
https://www.youtube.com/watch?v=6f7Ej2 BLso&list=PLtcmfwGu2PB3NdW5cwMb2ciiOdfyVivvL

Find out about other bidbased materials and what they are made of by watching a series of
GenB educational videos.The videos feature onebaiged product such as a malkp glove,

and multiple-choice questions about the material the product is made of. Videos could be used
for summative assessment of students.

; " Check out the videos.

If you would like to learn more about blzased products you can take a look at the materials
in the list below. You can use the materials to support your lessons as well as raise awareness
of students to the available sustainable options.

T Under the titleBio Art Gallery the BIOVOICES project publishezh&alogue

presenting 60 artistic pictures that associate commonly known feedgtookatoes,

coffee, apples, oranges, etc.) with their surprisingdsed applications.
1 The promotional vide@\ BicBased Dayproduced by the BIOBRIDGES project, follows

a young lady during her bioased day, from the wake up to the goodnight, discovering

how bio-based products can substitute fossilll 8 SR 2y Sa Ay S@OSNE RI &Qa
1 Inthe publicatiomA journey to the bioeconomy futurthe BLOOM project packed a

suitcase with biebased products. The suitcase contains items that look and feel like

the products we have been using for years, except that they are slightly different: they

R2Yy QiU KIFIN)XY (GKS SYy@ANRYYSylGo®

1 BioStepBioeconomy in everyday life
1 ¢KS .. L WBiohasNRrAkidzNBadé for European citizéns LINB a Sy @ a
showcases of bibased products in our everyday life, including new and innovative
solutions for renewable raw materials and wastelothes made of milk waste, cups
made of used coffee waste, rackets made of flax fibres, dandelion sap turtoed in
G &NBax
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2.3.3. Misconceptions about bioeconomy

. 2dz KIS LINRPOlIof eFTEHBSYRBEZ2AI §aA24 1 SYRSOANBSYE )
supermarkets and stores. However, are these products genuinely good for the environment?

Can we trust these labels? Are fimducts always the best option?

[ SGQa FTAYR a2YS FyagSNE G2 adzOK ljdzSadrz2ya Ay Gf
Bioeconomy in everyday life | Module 1: Bioeconogiyom B to Y | Bioeconomy for

Educators: Cultivating a Sustainable Future | European Schoolnet Academy

GenB: Bioeconomy and
controversial issues

NTRODUCTION TO THE
3TG Biomass

Figure21. PowerPoint Presentatio®ioeconomy and controversial issues, GenB Project
2.3.4. Activity: Detecting fakes

Have you ever wondered if the "ecfriendly” products you buy are genuinely good for the
environment?

Do you trusthe environmental claims made by companies, or do you think greenwashing is a
widespread problem?

In this activity, you will learn how to evaluate the truth behind "green" or *f@mndly" claims
on products and reinforce the concept of greenwashing.

Steps:
1. Select and Examine a Product:

T tAO01 | LINERAZOG GFANGRKS YIREBENE 305 {2 NI26dXNS & 2 dzNJ
items, food, clothing).
1 Write down its name, brand, and edoendly claims on the packaging.

2. Research:

1 Company Info: Look up th@mpany online and visit their website for details on their
sustainability practices.

9 Certifications: Check if the product has official #gendly certifications, like: EU
Ecolabel, Global Organic Textile Standard (GOTS); Forest Stewardship Council (FSC);
etc.

1 Ingredients/Materials: Verify if the ingredients or materials used are trulyfeeadly
(e.g., biodegradable, organic).
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1 Packaging: Is it recyclable or made from recycled materials?
1 Production: Does the company mention using-&oendly production methods (like
renewable energy)?

4. Check for Greenwashing:

1 Consistency: Are the eddendly claims consistent across the product, website, and

ads?

1 Proof: Find evidence or reviews that support the €dgendly claims.

5. Discuss andReflect:

9 Did you initially trust the green claims?
9 After researching, do you still believe them? Why or why not?
1 Share your findings on our Padlet. with a photograph of the product itself!

This activity helps students critically analyse green claims and recognise when companies
might be greenwashing. This understanding can help you make more informeftjeatly
choices Fill in the Padletittps://padlet.com/eunacademy/activitydetectingfakes

4ndz1fr7gl27uu3]

Activity: Detecting fakes

Aynur Korkmaz, mersin turkey /merve
Trabzon/Turkiye Getin toptas

Iselected the Anna Greece
product [Product s
Name] from [Brand
Name), which claims
to be 100%
biodegradable" and
“made from recycled
materials* Upon
researching the
company, I found that
they mention
sustainability efforts
on their website, but
there were no official
eco-friendly
certifications like EU
Ecolabel or FSC on the
product. The materials
listed are [Materials],
which seem eco-
friendly, but the
packaging is only
partially recyclable.
The company does
mention using
renewable energy in
production.

lkiye glinay van

Figure22. Padlethttps://padlet.com/eunacademy/activitdetectingfakes4ndz1fr7gl27uu3j

2.3.5. Activity: Share your experience

Share your experiences with bioeconomy in everyday life using Padlet. Address the following

questions:

I What are the disadvantages of using-b@sedproducts in everyday life?

1 What activities or projects can we incorporate into the curriculum to help students
critically evaluate bidased products?

1 How can we encourage students to think about sustainable alternatives and the
complexity of making environmentally responsible choices?
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https://padlet.com/eunacademy/activisshareyour-experiencefukzfnfni75g8yvk

EUNPamership st + 287 - 2

Activity: Share your experience

merve Getin /mersin | Anna,Greece | ELENIS

What are the Disadvantages of Bio-
disadvantages of using bio- || Based Products: Eio-bassd
based products in pr ves be
everyday ife?

‘can we incorporate into the
curriculum to help students
critically evaluste bio-

jon
1. Product Comparison

Figure23. Padlethttps://padlet.com/eunacademy/activinshareyour-experienceukzfnfni75g8yvk
2.3.6. You want to learn more?

In the followingvideo,Judith Feichtinger from ZSI who worked on the Transition2Bio project,
answers some of the most frequently asked questions, some of which you will have already
encountered during this module:

1 How can we, as a society, treat natural resources sustainably and responsibly while
also running a thriving economy?

How does the circular economy work?

Is there enough biomass for all biobased applications?

Is biobased production competing with food production?

Are biobased products degradable?

What are the advantages of bioeconomy?

=A =4 =4 -4 =9
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@ Transition2BIO - #1 Capacity Building-for-teach... © ad

Climate change * Climate change

Watch later  Share,

>

refers to long-term shifts in...

@ YouTube

» 11:51/0:00

Figure24. Transition2BIG#1 Capacity Building for teachers; BIOVOICES project:
https://www.youtube.com/watch?v=JPUOB1AJNmMU

Additional resources to teach about bioeconomy in your lessons:

f
f
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the European Union

AlJU et al. (n.d.). Planet [Game, Spanisiips://files.eun.org/scientix/PLANEFRINT
TOPLAY.pdf

(n.d.). What is bioeconomy? [Gamified bodi}ps:/library.genb
pzzzzroject.eu/VLToolkit?id=a030900000T StfcAAD

GenB (2024 Educational Card$ittps://genb-project.eu/genb_toolkit/bioeconomy
educationaicards/

GenB (2024 Educational Video$itips://genb-project.eu/genb_toolkit/educational
videos5/

GenB (2024 Bioeconomy Quixnttps://genb-project.eu/genb_toolkit/bioeconomy
quiz/

BIOVOICES Project (April 20229nB Capacity Building Webinar with GenB
AmbassadorsBasic Level fVideo].https://www.youtube.com/watch?v=7pzS7E5eF

Q
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2.4. Introduction to the peer activity

2.4.1. Bioeconomy Learning Scenario

DSy . ahm2SaRy2Ye F2NJ 9RdzOl 2 N& Yeonsisigfolfoud G Ay 3 |

modules. To earn a course certificate, you need to complete all four modules, including passing
all the quizzes and completing the final course activity at the end of Module 4. The final course

FOGA@GAGE Ay (GKS a. 22% Ry 3{ OR2Bf0RepeerbEtiviy yR & f IS RLIS S

that consists of two parts:
Part 1: Work Submission

To get a course certificate, you will need to create and submit a Learning Scenario. Whilst you
will be working on filling in the Learning Scenario throughout the whole MOOC, you will only
have to submit it during the final activity, in Module 4Léarning Scenari a detailed

description of an entire lesson, from beginning to end. Here you can find the Learning Scenario
template that you are expected to follow. Your Learning Scenario has to be in English;
otherwise, it will not qualify.

[D Find here the GenB Learning Scenario template. ]

To be complete, the Learning Scenario will have to be about the topic of bioeconomy.

You can work in pairs with another course participant. If you choose to do so, please make
surethat:

1 Each participant submits the Learning Scenario individually.

1 Even though you are submitting the work individually, the Learning Scenario must
KIgS 020K FdziK2NEQ ylYSa 2y AlGo

1 Both Learning Scenarios need to be identical, otherwise, it counts as s.

You can start filling the Learning Scenario template with some of your ideas!
YR KSNBQa 'y SEGNY} aLXtrak 2F SEOAGSYSyGY Ay
participate with your Learning Scenario in tH#25 STEM Discovery Campaign!

2.4.2. Fillin you GenB Learning Scenario

Ly GKAa aSOGA2ys &2dxQff 0S AYyUNRRdAzZOSR G2 (g2
primary and secondary schools. These materials are drafts, and they haven't been tested yet.
However, the teaching materials included in these scenarios have bedateal

2. LS example for primary school teachers.
3. LS example for secondary school teachers.

At this stage you will need to complete the following 5 categories:

9 Duration: How long does the activity take? Does it require more than one session or
class?

1 Type of activity:You can adapt your activity to different teaching modalities: online
(with everyone connecting from a different laptop), faiweface (in a traditional
setting with educator and students in the same place) or hybrid (with some students
connecting online ad some in the classroom). You can choose several formats so that
the activity can be adapted to different modalities.
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T Indicated age groupThe activity can target one or several age groupd:yéars old,

9-13 years old, 14 to 19 years old. You can also design an activity aimed at adults:
teacher training, an awarenesaising activity, or an activity for higher education, for
example.

1 Introduction: We invite you to describe the activity in detail, mentioning at least these
elements: 1) 1 to 3 goals of the activity, 2) materials required, 3) a description of the
steps to take and content of the activity, 4) optionally any formative assessment you
would undertake.

1 Topics:Select a few keywords to identify the main topics of the activity: bioeconomy,
sustainability, circularity, greenwashing, biomass; biodegradability; environment.

2.4.3. Peer review activity

Part 2: Peer review

After submitting the Learning Scenario, you will move on to the second part of thet@eer
peer activityc the peer review. Each course participant will receive three other course
participants' Learning Scenarios to review. To help you review the Le&@oémarios, we will
provide you with a set of criteria to guide your review process.

It is recommended to take a look at the set of criteria before you start drafting your own
Learning Scenario because you willevaluated based on the same points during the review.

[ Find the MOOC Rubric here. ]

I FGSN) 82dz adzoYA(G @2dzNJ [ SINYyAy3 {OSyIFINAR2 YR
Scenarios, you have successfully completed the final cantbgty,and you have earned the
course certificate.

We encourage you to begin planning your own GenB Learning Scenario. In this unit, we ask you
to think about which aspect of bioeconomy you would like to introduce to your students and
what specific learning goals you have for them to achieve. You carbgtartswering these
questions:

T  Which area of bioeconomy would I like to introduce to my students in my Learning
Scenario?

1 What learning objectives do | aim for my students to achieve when developing my
GenB Learning Scenario?
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2.4. Live Events

2.4.1. Webinar with the Bioeconomy expert
Webinar:Educating for bioeconomy: from classroom to community

Date: Thursday, 240ctober, 17:00 18:00 CET

Recording:

0 GenB MOOC - Webinar: Educating for bi...

GEi

YOUNG FENTCES

7

W

Educating for bioeconor

classroom to communit

Figure25. European Schoolnet Academy (October 28, 2@2HB MOOEWebinar: Educating for bioeconomy from
classroom to communitj/ideo]. YouTubéttps://www.youtube.com/watch?v=L TIwWGON3{ZE

You cardownload the presentation here.

Join us for an engaging webinar focused on the impact of implementing living labs and
collaborative events and activities on bioeconomy with the community in schools. Discover
how these collaborative efforts have fostered connections between schools @nd th
community, aiming to enhance the engagement of students in hamgseallife activities.

52y Q0 YAaa (0KAA 2LIRNIdzyAde G2 O2yGNARo6dziS G2 f
learn how to strengthen your community ties!

Susanna Albertini

|~

2w< 1 FVA New Media Design partner from 1995, she is involved in various EU
' funded projects, supporting the awareness raising, communication,
education and stakeholder engagement of the Sustainable Circular
Bioeconomy, like GenB, BlueMissionMed, BioGov.Net,&Ob
GLAUKOS, Transition2BIO, BIOVOICES, BIOBRIDGES, LIFT and BIOWAYS.
She is the promoter of thEuropean Bioeconomy Networlan alliance

‘ ‘ of more than 160 Edunded projgcts and initiatives,in Bjoeconomy and 3
sustainability. Susannais-todzi K2 NJ 2F¥ U0KS 0221 F¥2NJ 1 AR
0A2S502y2Y@é YR aKS ONBIGSR OFNAR2dzA F2NXIGA& |y
bioeconomy, targeting various stakeholders, from the large public to policymakers.

During the Q&A session, we will gather valuable insights from teachers regarding the
bioeconomy and explore ways to integrate this vital topic into the lessons.

Connection details
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These events will take place via Microsoft Teams meeting. You can join a Microsoft Teams
meeting by using an invite link which will be shared with you before the event. You can then
launch or downloadhe Teams app, or simply join using your web browserdownload
required). The easiest way is to join anonymously (no account or sign in required).
Alternatively, if you have an educational license, you can sign into your Microsoft
account.Here, you can find more information on how to join a Microsoft Teams meeisg.

an attendee of a meeting in Teams, you can watch live events and participate in the
moderated Q&A, but you cannot share audio or video.

Before watching a live eventake sure your browser allows thighrty cookies. You can
ensure your browser supporigicrosoft Teama&andMicrosoft Azure Media Player

Please note that this Microsoft Teams service allows audio and other information sent during
the session to be recorded, which may be discoverable in a legal matter. By joining this session,
you automatically consent to such recordings. If you do not congdoeing recorded, discuss

your concerns with the host or do not join the session.

The recording will be shared in the current section shortly after the event.
2.4.2. Activity: Ask the Speaker

As you already know, we are having a webinar with experts on how to include bioeconomy in
the existing curricula, as well as how to build meaningful collaborations with different
organisations in our community.

Before the webinar, we invite you to write down your questions for our guest speaker on the
Padletboard embedded on this page. You'll also have the opportunity to vote for the
questions you find most intriguing. Due to time limitations, the questions with the highest
votes will be prioritised by the speaker to address during the webinar. The remgméstions
will be responded to by the speaker in writing.

During the webinar session, our guest speaker will provide insightful answers to the selected
jdzSaGA2yas 2FFSNAY3I Gl tdzd 6tS LISNELISQikdSa 2y Of
yourself during the event too!

Ask your questions through the Padlettps://padlet.com/eunacademy/askhe-speaker
5xi6lyz9w9nfv2me
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EUN Portnership aishl + 131 + 2d

Ask the speaker

Slavica Bernatovi¢

Itis not easy to combine
the outcomes of any STEM
subject with topics from
bioaconomy, primarily
because people do not
understand what all
belongs within the
framework of bioeconomy.

Make it clear that the
bioeconomy is not only the
production of biofuels and
biomaterials.

Give some examples.

How can we

integrate bioeconomy

topics into subjects
like math and
language arts, not just
science? Additionally,
what are some
practical ways to build
partnerships with local
businesses or
organizations to
support bioeconomy
education in schools?

% Anonymous
1o ask tnis

merve cetin /turkey

ow can we leverage

les of
omy, particularly in
ability and

lkiye giinay van
How can we include

biosconomic teachings in
the determined curriculum

Efe UYGUR

How can the topic of

inan ?
‘What fun activities can be
done for students to
understand sustainability
andinclude it in their ives?

429 s}

Bilge Varel - Tiirkiye
+ applications about

Tahir Yorulmaz
le the bioeconomy issue
important; where

Havva Diigmeci
What are some effective
strategies for integrating
bioeconomy concepts into
existing curricula across
different subjects, and how
can educators ensure that
these lessons are relevant
and engaging for students?

Sidika
Séylemez/Antalya

younger age

useful

Nurhak Dastan
Erzurum Tiirkiye

Figure26. Padlethttps://padlet.com/eunacademy/askhe-speakersxi6lyz9w9nfv2me
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2.5. Module Roundup
2.5.1. TakeAction!

Are you passionate about the environment and love expressing yourself through art? If you

FNE | GSFOKSNJI 2NJ I @2dzy3aiSNI o6SisSSy n FyR on ¢
difference, as single artist or engaging your entire school or cléssGenB Bioeconomy Art

Competitionis looking for you! Unleash your passion for art and nature!

Ever wondered how can we live more sustainably and protect our planet? The circular and
adzaGFAYlIo06fS 0A2S8S02y2Ye LJXleéa | KdzZ3S NBES Ay YI |
wisely, reducing and reusing waste, and finding new ways to live in mgrmih nature. You

have the power to drive this change. From making-gimndly choices to raising awareness,

every action counts. And guess what? Art can be a powerful tool in this movement too! It can

inspire people, create emotional connections witletenvironment, and spread the message

of sustainability in a way that everyone can understand.

TheGenB Bioeconomy Art Competitids your chance to use your creativity to inspire others
and make a difference

For more information anchow to participate check out the competition guidelines

2.5.2. Module summary

In this module, you explored the exciting world of bioeconomy and how it impacts our daily
lives. You learned about biorefineries and-bmsed materials, seeing how things lik@mboo
toys and bricks grown by bacteria are making our world more sustainable.

You also did various activities that aimed to help you think critically abothidged products

and plan lessons for our students. These activities aimed to introduce you to the fundamentals
of bioeconomy and provide you with the basic knowledge and timolsach the topic

effectively in your classrooms.

As you move forward, you will help you continue to explore and innovate, ensuring that you
will be able to integrate these crucial concepts effectively into your teaching practices.

2.5.4Module Roundup
l‘ Great work! We have made it through Module 1

You have been presented with the definitions of the terms bioeconomy and circular
@ economy and how they differ from linear economy by reviewing stdtthe-art
knowledge about the two concepts.

You have been explained the key bioeconomy terms and concepts, equipping you with
C’/J the knowledge to educate students on navigating and contributing to a sustainable
future.

You haveexplored and familiarised yourself with what are biorefineries, what
C‘/J processes take place in these facilities and their importance in transition to more
sustainable production by engaging with materials produced in collaboration with
representatives of a biorefinery.
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@ You have discovered blmased products and sustainable practices relevant to the lives
of your students by reviewing products and practices they encounter in their daily life.

You have explored misconceptions and greenwashing practices in everyday life and
@ production, to raise awareness of students and help them critically navigating the
market.

@ You have become familiar with the Learning Scenario template.

Next module starts on Monday. Keep up the good work!
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3 Module 2:Bioeconomy ireducation: Best
practices and challenges

3.0. Module introduction
3.0.1.About this module
Welcome to Module 2!

In the previous module, you discovered what bioeconomy is, and how it affects
the lives of your students. You have explored the vast numbbicebased

products around us, addressed usual misconceptions and misuses of terminology
and discussed the societal implications of bioeconomy. Lastly, you also learnt
about the final course activity which you will develop by the end of this MOOC.

In Module 2 you will learn how to integrate bioeconomy in different subjects and will become
familiar with the GenB Toolkit for teachers, a collection of learning and teaching materials,
developed within the GenB project. In addition, you will be introdlt@ethe #step Eco School
methodology and teaching materials developed within different projects related to
bioeconomy and explore how to effectively use it in your classrooms. These learning materials
are not only useful because they can be easily usgur classroom, but also because they
serve as an example of how to introduce bioeconomy in schools. Additionally, the Gen B
toolkit uses the most recent educational methods, such as the whole school approach; hands
on learning and inquirpased scienceducation (IBSE), that you will also learn more about.
Finally, we will have a webinar, where experts will share their experiences using and
implementing bioeconomy in the classroom in collaboration with teachers.

In this module, you will:

@ Understand how to integrate the topic of bioeconomy into different subjects at different
school levels by exploring GenB Toolkit

Define the 21st Century skills and trends in the classroom and identify which specific
skills can be developed by introducing students to the topic of bioeconomy and
activities related to it

Q

Analyse different learning approaches and methodologies to most effectively introduce
bioeconomy in your classroom by exploring the whole school approach, PBL, IBSE and
more.

Q

Explore the %&tep EceSchool methodology by investigating each step in detall,
understanding its significance in promoting environmental sustainability, and
implementing a schoelide ecofriendly project

Q

Explore the interdisciplinary approach and practice how to use it in your GenB Learning
Scenario

Participate in a debriefing webinar on the implementation of bioeconomy in the
classroom with expert teachers

l Reé G2 &a0FNIK /fA01 2y abSEGE
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3.1. How to talk about bioeconomy in education?

3.1.1. Making connections: What is the role of the Bioeconomy and Education?

By exploring Module 1 you had the chance to get to know more about the field of Bioeconomy
and understand more its significance and the egeolving role that it plays in our lives. This
has inspired a lot of global initiatives to promote awareness amdyapioeconomy principles.

As an examples of such initiatives, the EU has put in place-@8evigled trajectory towards a

more circular bioeconomy with it8ioeconomy Strategy 2018 his strategy anticipates the
creation of 1 million new jobs by 2030, showcasing the significant potential of the bioeconomy
to drive economic growth and sustainability. A critical component of this vision is the role

of educationin preparing individuals and society to fully embrace and contribute to this
evolving sector.

By reflecting on the reasons wiegucation is an important component of the
bioeconomywill also help you prepare for your roles as a teacher and educator. By ensuring
that students get a quality education relevant to tfield you are also helping them:

f Fostercritical 21DSy 1 dzZN® | yR WINBSYyQ aljAtfta G2 KSt LI
bioeconomy challenges.

1 Introduce students to emerging fields and evolving career opportunities in the field of
bioeconomy to allow them to contribute to the cause in a meaningful way.

1 Promote awareness that will give them the chance to participate in deeisiking
for matters related to bioeconomy.

For more information about this, delve deeper into tB& Policy brief about promoting
education, training, and skills across the bioeconomy.

Promoting education, training
and skills across the
bioeconomy

Str i and cil ity in bit y
education and training across Europe to meet the ambitions of the

European Green Deal

Policy brief

Figure27. European Commission, Director&general for Research and Innovation, Graaf, |., Papadimitriou, A., & Peijl, S. (2022).
Promoting education, training and skills across the bioeconomy: Policy brief. Publications Office of the European Union.
https://data.europa.eu/doi/10.2777/026558
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3.1.2. GenB Project

Understanding this important connection between education and bioecon@ay,B
project works towards educating and empowering students to become more aware, sensitive
and interested in environmental issues, sustainability and circularity.

The project aims to help teachers, educators and other stakeholders understand what they
need to do tofacilitate the creation of a Generation Bioeconomy (GenB)

GenB focuses ostudents from early childhood education to secondary schoot18-year-

old students)and its works towards providing formats, materials, toolkits and other teaching
resources to introduce bioeconomy in the classroom, as well as provide policy
recommendations for Ministries of Education to foster the inclusion of the topic in the
curricula

Launched in November 2022, GenB is ar@hth project, funded by Horizon Europe, the
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Figure28. BIOVOICES (September 2023). GenB RXipsx Presentation [Video]. YouTube. Available at:
https://www.youtube.com/watch?v=geHXaPIvM

You want to know more? Browse through thenB Project websitto familiarise
with its content and resources.

3.1.3. The GenB virtual library

Are you looking for an easy and effective way to teach bioeconomy without getting
overwhelmed by too many resources?

The GenB Virtual Librargas made it easier by gathering the all the tools and materials
intended for teaching bioeconomy in one place. It helps provides resources to effectively
explain these concepts to both students and the wider community.
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GenB Virtual Librarys a useffriendly, extensive repository of higluality resources and tools
sourced from previous EU initiatives, European Commission projects, and other reputable
platforms. Perfect for young people, educators, parents, policymakers, and generalthigblic
library offers over 200 materials in several of the 24 official EU languages.

Navigate throughihe presentation and discover how to unleash a wealth of valuable content
to enrich your understanding and teaching of the bioeconomy, through theditkiHow do

we talk about bioeconomy in education? | Module 2: Bioeconomy in education: Best practices
and challenges | Bioeconomy for Educators: Cultivating a Sustainable Future | European
Schoolnet Academy

GenB Virtual Library:

GenB Toolkit

ough the G ce

Figure29. PowerPoint Presentation: GenB Virtual Library: GenB Toolkit, GenB Project
3.1.4. GenB Toolkits for students

GenB Toolkifs a richcollection of diverse resourcedools, and instructional materials

designed to educate and raise awareness about bioeconomy. Tailored for a wide amdience
including pre and early-stage students4-8 years old, elementary 9-13 years oldl and high
school 14-19 years ol studentsteachers andmultiplierst these toolkits are available in

nine languages: Dutch, English, French, German, Greek, Italian, Portuguese, Slovenian, and
Spanish

GenB Toolkits for Students

The student toolkit is intended fér G dzZRSy (1 Q& A y RafiddiScgver§abaut & S NO K
bioeconomy It is made to provide eomprehensive understandingf the bioeconomy and
exampleshow to become an agent and leader of change among peers and wider community.
The toolkit contains games, experiments, factsheets and many more materials to learn and
experience bioeconomy hands on. It also contains career factsheets and interviews with
different experts in the field providing timely and relevant information hgjtting various job
opportunities within the bioeconomy sector, helping students envision potential career paths.

GenB toolkits for students target students of various age groups providing targeted materials
for each group.

1 Toolkits for 4£8-year-old students
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1 Toolkits for 13-year-old students
1 Toolkits for 1418-year-old students

The toolkits provide materials that allow students to gain a deeper understanding of
bioeconomy principles, fostering critical thinking and practical skills through kamds
activities and realvorld applications. By engaging with concepts like sustaitahbihd the
circular economy, learners develop essentiaipetencedor responsible decisiemaking and
innovative problemsolving.

To help you understand and use the Toolkits faster, in the upcoming sections you will find
more information about the included materials, pedagogical approaches and how to
implement them in your lessons.

3.1.5. GenB Toolkits foteachers

The teacher toolkit is designed as@mpilation of teaching toolsand resources to allowou
to enhance their teaching practica®lated to the bioeconomyBased on GreenComphge
whole school approach, inquiry and projdsdsed learning, as well as thestép Eco School
Methodology, the toolkit contains avide variety of teaching materials for different age
groups

The materials contain information such as:

1 Bioeconomy OverviewsDetailed information, showcasing videos, gamified books,
quizzes, card and escape gamesyal as reports that explain the bioeconomy and its
significance.

9 Educational Resource#\ variety of materials curated for both formal and Aimnmal
education, including lesson plans, activities, and project ideas that can be integrated
into existing practices or used for inspiration.

Youcanusethe toolkits in multiple ways to enrich their educational practices:

1 Student EngagemenDistribute the Student Toolkit or specific resources from the
Teacher Toolkit directly to students, allowing them to independently explore the
materials and gain insights into the bioeconomy and related career opportunities.

1 Resource utilisationUse the teacher toolkit in conjunction with the student toolkit to
draw inspiration from the diverse resources available. This can aid in creating new
lesson plans or enhancing existing ones wititaxolate and relevant content. This will
hopefully provile students with a deeper understanding of the bioeconomy and its
realworld applications.

The toolkits are designed to support a variety of pedagogical approaches to many of which you
will be introduced to through this MOOC, making syoe can use themregardless of your
teaching style and approach. Some indicative pedagogies are:

1 Inquiry-Based Learning and Projebised learningThe resources in the toolkit
encourage students to ask questions and explore the bioeconomy through research
and investigation, making them suitable not only for resedraked tasks but also for
problemsolving approaches.

1 Experiential LearningThe provided resources in the toolkits involve students with
handson activities, helping them to connect theoretical knowledge with practical
applications in the bioeconomy.
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1 Differentiated Instructiont The range of materials is suitable for different learning
levels and styles, ensuring that students can access and benefit from the toolkits and
teachers can adjust the materials depending on their goals, curricula and lesson plans.

These toolkits are an asset footh you and youstuderts, as theyprovide the tools and
knowledge necessary to understand and engage with the bioeconomy in meaningful and
impactful ways
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3.2.

Bioeconomy and the competences of the future

3.2.1. How do we talk about bioeconomy in education?

SCIENTIX

The community for science
education in Europe

In the previous Unit, you explored the reasons why education is a vital component in bringing
the society closer to bioeconomy. You also highlighted not only the important roles teachers
and educators play in this transition but also resources that can be used to support this work.
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and the ways you have chosen so far to bringlileeconomy in your classrooms. The

questions below can help you initiate this discussion. You can uskrittiderto record your
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facilitate deeper reflections and conclusions.
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Guiding Questions:

What aspects do you think are key when addressing such a complex tgpiarin

classroom?

~

What difficulties have you found while teaching related topics? Share possible solutions to

these difficulties.

@ a part of which subject or curricular unit could you talk about bioeconomy?

J

Share your opinion in the Tricider:2. Bioeconomy and competences of the future | Module
2: Bioeconomy in education: Best practices and challenges | Bioeconomy for Educators:

Cultivating a Sustainable Future | European Schoolnet Academy
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3.2.2. Green Competences

To support the skills learners will need for the green and transition to the more sustainable
lifestyles, the European Commission (EC) has developed the European Sustainability
Competence Framework, callé@ireenCom@Developed by the Joint Research Centre of the
European Commission, the framewadentifies a set of sustainability competencebat can

be integrated into educational programs with the aim to help learners acquire knowledge,
skills, and attitudeshat encourage empatheticresponsible, andaring thinking, planning,

and action towards the planeandpublic health.

ﬁereenCompsia reference framework for sustainability competences and providesimon
ground to learners, as well as guidance to educators, advancing a consensual definition 6f what
sustainability as a competence entails. It responds to the growing need for people to impfove
and develop the knowledge, skills, and attitudes to liverkvand act in a sustainable manne
It is designed to support education and training programmes for lifelong learning. It is written
for all learners, irrespective of their age and their education level and in any learning getting
formal, nonformal andinformal. Sustainability competences can help learners become
systemic and critical thinkers, as well as develop agency, and form a knowledge basis fo
SOSNE2YS K2 O NBa | o2dzi 2dzNJ LI | y S Gienides])

@22, pg.2

SourceBianchi, G., Pisiotis, U. and Cabrera Giraldez, M., GreenComp. The European sustainability competence
framework, Punie, Y. and Bacigalupo, M. editor(s), EUR 30955 EN, Publications Office of the European Union,
Luxembourg, 2022, ISBN8-92-76-532019, doi:10.2760/821058, JRC128040
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3.2.3. GreenComps and GenB materials

GreenComgdrameworkis designed to serve asflexible reference for learning progranmand
educatorsfostering sustainability as a competenceithout being overly prescriptive. It aims
to emphasise the need to help students develop new sétsansversal skilland

competences for the future, that will help them become active citizens, work collaboratively
with others, and communicate effectively.

GreenComyis a framework that outlines the key competences needed for sustainability. It
includesfour main areas and 12 competenceshich areinterconnectedand aim todevelop
sustainability skillsfor everyone. Each competence comes with a descriptor explaining its
main aspects.
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Figure31l. Source: The GreenComp Framework, European Commission, 2024.

The GenB materials are based on theeenComp Frmeworlnd are aimed at developing key
competencedor transitioning tomore sustainable lifestylegor exampleSystems Thinking
can be developed through thescape4Future Chemistry meets Circular Bioeconoregcape
room, where students solve interconnected challenges related to green chemistry and
bioeconomy systemsSustainable Actions fostered by thélandson Labs: Bioeconomy
Experiments where students engage in transforming fi@ste into biebased products,
promoting responsible resource manageme@titical Thinkings encouraged with th&enB
Bioeconomy QuiandEducational Cardsallowing students to analyse and reflect on topics
like bioenergy and waste management. Lagtlytures Thinkings nurtured with the
Bioeconomy Job Profiledntroducing students to bioeconomy careers and helping them
envision the longerm impact of sustainable actions, complemented by pleticipatory
photography activityto visualize reaorld applications.

For more informatione@ad the fullGreenComgdramework below:

GreenComp

The European sustainability
competence framework

Authors: Guia Bianchi, Ulrike Pisiotis, Marcelino Cabrera
Editors: Yves Punie, Margherita Bacigalupo

202 it EUR 30955 EN

Figure32. Bianchi, G., Pisiotis, U. and Cabrera Giraldez, M., GreenComp. The European sustainability competence
framework, Punie, Y. and Bacigalupo, M. editor(s), EUR 30955 EN, Publications Office of the European Union,
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https://publications.jrc.ec.europa.eu/repository/handle/JRC128040

3.2.4. GreenComps in the classroogActivity

Reflect on theGreenComeompetencesssociated with teaching bioeconomy.

1 Which of thesecompetencesio you think is the most complex?
1 How do you believe they are connected to teaching bioeconomy concepts?

Share your thought® the Padleton how you would work on developing thesempetences
in your classroom, including specific strategies or GenB materials you might use.

Engage with your peers by commenting on their posts and offering insights or suggestions!

Access the Padlet through the lirikips://padlet.com/eunacademy/greencomgs-the-
classroormactivity-ugzl8srhgw5plsb2

Sidika Iker * § One of the most i o fatma giilnar
Séylemez/antalya Taking into account the age g complex GreenComp
kemer ! competences related Sos con; s
2 recycling important
I think that the age group T to teaching with my preschool
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economic, and social i o
2 e and looking at what we
opportunity to experience factors interact within G
them. the bioeconomy, will find new
which can be quite ’& solutions.
D intricate. To teach this, k
within bioeconomical Iwoulduseproject- | ..
systems based learning where  §

students analyze real- @ Anonymous

world bioeconomy
systems, like

:Padiet

Figure33. Padlet:https://padlet.com/eunacademy/greencomgs-the-classroorractivity-ugzl8srhgw5splsb2

3.2.5. GreenComps in the classroom

Connect the four main areas of GreenComps with their respective competences. The final
deadline to complete all activities Wednesday, 20 November, 23:59 CHTe participation in
this activity will amount to 5% of the final gradénd the drag and drop activity on the link:

2.2. Bioeconomy and competences of the future | Module 2: Bioeconomy in education: Best
practices and challenges | Bioeconomy for Educators: Cultivating a Sustainable Future |
European Schoolnet Academy
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Embodying Sustainability Embracing Complexity in Envisioning Sustainable . -
Values Sustainability Futures Acting for Sustainability
Figure34. Drag and drop activity
Drag and drop activity answer key and feedback:
Areas Competences
Valuing sustainabilityReflect on and align persong
values with sustainability
EmboqrillngnSusrtalr;atlnlmi Values: Supporting fairnessPromote equity and justice for
ocusing on personal values, current and future generations.
fairness, and respect for nature.
Promoting nature:Recognize the importance of
ecosystems and the rights of other species.
Systems thinkingApproach problems by
. L considering all interconnected elements.
Embracing Complexity in
Sustainability:Understanding Critical thinking Evaluate information, challenge
sustainability through different assumptions, and reflect on influences.
lenses. - . .
Problem framing Define challenges in terms of
scope, time, and geography to find solutions.
Futures literacy Envision alternative sustainable
futures and identify the steps tachieve them.
L . Adaptability: Manage transitions, make decisions
Envisioning Sustainable Futures ptat ty ihag
. : . .| uncertain situations, and handle challenges relate
Focusing on imagining and planning o
. to sustainability.
for sustainable futures.
Exploratory thinking Link different disciplines
creatively and experiment with new ideas or
methods.
Political agencyUnderstand political systems and
Actingfor Sustainability Taking demand accountability and policies for
action towards achieving sustainability.
sustainability. Collective action Work together with others to
drive change.
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Areas Competences

Individual initiative: Recognize personal potential
to contribute to sustainability and actively improvg
conditions for the community and the planet.

3.2.6. 21 Century skills and trends in the classroom

The Framework for 21st Century Learndeyveloped by Battelle for Kids, represents a

comprehensive approach to preparing students for success in an increasingly complex,
technologydriven, and interconnected world. There is an increased recognition that traditional
educational paradigms are baming insufficient to meet the demands of the 21st century, so this
framework underlines the importance of a holistic, integrative approach to education and aims to
equip students with the knowledge, skills, and competence necessary to navigate andhtlrive
rapidly evolving global landscape.

The framework describeskey elementsand the specificompetenceshey focus on:

GENZ BBt snen

1. Core Subjects and
215t Century Themes

~ mastering the core
academic subjects while
integrating
interdisciplinary topics

3. Information, Media,
and Technology Skills

- essential skills required
to effectively use ICT,
analyse and understand
divers media messages

a. Global Awareness: Understanding and appreciating cultural
differences and global issues

b. Financial Literacy: Managing finances effectively and making
informed economic decisions.

c. Health Literacy: Comprehending health information to make
healthy choices.

d. Civic Literacy. Understanding civic responsibilities and
participating effectively in civic life.

e. Environmental Literacy: Recognizing the importance of
environmental stewardship and sustainability

a. Information Literacy: Locating, evaluating, and efficiently and
effectively using information from various sources,

b. Media Literacy. Evaluating and understanding the nature of
media messages and their influence on the person and saclety.

c. ICT Literacy: Demonstrating proficiency in using technology to

access, manage, integrate, and evaluate information

2. Learning and
Innovation Skills

- aimed at fostering
students in developing
‘soft skills' such as:

4. Life and Career Skills

- competencies necessary

to respond to

a. Critical Thinking and Problem Solving: Analysing
informatian critically, evaluating evidence, and innovative
problem solving

b. Creativity and Innovation: Creative thinking, experimentation,
and the development of new ideas

c. Communication and Collaboration: Developing strang
communication skills and the ability to work effectively with
others in various settings.

a. Flexibility and Adaptability: Adjusting to changing
circumstances and embracing new challenges.

b, Initiative and Self-Direction: Taking initiative, setting goals,
and working independently to achieve them.

c. Social and Cross-Cultural Skills: Interacting effectively and
with diverse individuals and groups.

for

persanal and professional

success

d. Productivity and Accountability: Managing time, resources,
and responsibilities effectively.

o e bl

abilities and ethical behaviour in different contexts

leadership

Figure35. European Schoolnet based on Battelle for Kids. (2019). Framework for 21st century learning.

http://static.battelleforkids.org/documents/p21/P21 Framework Brief.pdf

To successfully implement these elements, the framework advocates for robust support systems
that align educational practices with 2istntury skills:

1. 21st Century Standards$iocus is on establishing rigorous standards that incorporate
21stcentury skills across all academic disciplines.

2. Assessment and AccountabilitEntails utilization of assessment methods that accurately
measure student proficiency in 2isentury skills.

3. Curriculum and InstructionEmphasises the design of curricula and instructional practices
that integrate 21stcentury themes and skills.

4. Professional Developmenaims at providing educators with ongoing professional
development opportunities to enhance their ability to teach 2dshtury skills.

5. Learning Environment<Creating dynamic learning environments that foster
collaboration, innovation, and critical thinking.
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Learning and
Innovation Skills

Core Subjects and
21st Century Themes

Life and
Career
Skills

Standards and

Assessments
Curriculum and Instruction

Professional Development

Learning Environments

Figure36. European Schoolnet, adapted from Charles Fadel and Krishna Chaitanya-\rékeig@amework for 21st
Century Learning.jpg, CC-BX 4.0https://commons.wikimedia.org/w/index.php?curid=77435748

Check out this short video to learn how critical thinking, communication, collaboration, and
creativity are essential 21sentury skills fotoday's students.

’ @mmunicaﬁon

G;\[acorafim

» 0:00/0:00

Figure37. Common Sense Education. (2016, July 12). What are the 4Cs? [Video]. YouTube.
https://youtu.be/QrEEVZa3f98?si=6JLBEFu5sViTMpHI

For More information and additional guides visit thettelleforKids website.

Source: Battelle for Kids. (2019). Framework for 21st century learning.
http://static.battelleforkids.org/documents/p21/P21 Framework Brief.pdf
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3.3. Bioeconomy and integrated STEtdaching
3.3.1. Bioeconomy in interdisciplinary classes

Most processes, ideas and things in the world cannot be explained through a singular

approach. For example, many natural systeasdzOK I a (1 KS ¢@mndthefulya Of A Yl G S
understood andnvestigated without an interdisciplinary approach, since there are so many

subsystems that contribute to it, like the oceans, the atmosphere, solar radiation, land cover,

carbon dioxide emission, etc.

Aninterdisciplinary approaclrelates to more than one category of knowledge. It refers to
teaching across multiple subjects, by incorporating knowledge and skills them to enrich the
overall educational experience.

Interdisciplinary education allows students to learnnbgking connectiondetweenideas and
concepts across different disciplinesd betterunderstand the connection between their
studies and the real worldIt canboost confidencdn subjects often seen as challenging, as
they are taught in an integrated manner, focusing on antploying diverse skillef students.
Interdisciplinary classes alsohance students' collaboration skillend provide significant
professional development opportunitiegor teachers and staff. Moreover, it encourages
students to learn in aengaging and enjoyableay.

3.3.2. Bioeconomy in interdisciplinary classeExample
| SNBQa | 3I22R SEFYLX SH

CKONBGAYI LI FadA O kamh$stendriaid Smed dubonts Jgeda sk O ¢
and itcombines Biology, Technology, Engineering, Environmental EducaGbemistry and
Statisticsas its topics. The scenario tackles the issygadtic pollutionand aims to familiarize
students withbioplastics Students investigate bioplastics and their properties in the lab and
acquire practical knowledge by creating plastic from potato starch and other foods. Then,
students investigate the effect of plasticiser on the properties of the polymer they made.
Findly, the class createsZD mode] using a 3D printer.

Cossu, C., Deckx, N., Hermans, S., & Mura, C. @GroWing plastic & new life for
B plastic[Learning Scenario]. BLOOM School HglwomBioeconomyhttps://bloom-
bioeconomy.eu/repository/ls5/

Watch this shorvideobelow, in which the expert teachers share their experiences of
implementing this learning scenario:
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Figure38. European Schoolnet Academy. (2019, November 29). Bloom Schaqdbioxing plastic and new life for
plastic [Video]. YouTube. Available fatps://youtu.be/IGT-khBj w

3.3.3. Bioeconomy in STEM Subijects

Physics may not be the first subject that comes to mind when thinking about bioeconomy.
However, theconnection between physics and bioeconomy is essentipecially when

teaching about energy saving, architecture, combustion (heat and gas), fossil fuels and their
alternatives. In this section, you will discover one of the BLOOM Learning Scenarios that aims
to involve students in examining the thermal peypies of biobased building materials.

Fertala, N., Kawecka, E., Glaz, L. S., & Weikmann, B.Erahjining the thermal
IE properties of biebased building materialg-uture Classroom Scenario]. BLOOM School
Box- BloomBioeconomyhttps://bloom-bioeconomy.eu/repository/Is2/

Thed 9EI YAYAY 3 (GKS (KSMMISIR 10NA LIRRGTHRMHegt B NAA 2 & ¢
bioeconomy to temperature and heat flowlt is divided into three lessons employing various
teaching methods. The first lessdfnowledge Café, aim® encourage students to provide a
definition on bioeconomy, while the second griexperimental Laboratoryfocuses on

introducing students to thermal insulation. Students undertake experiments to investigate the
thermal insulation of biobased and ndriobased building mateais. The final lesson,

Mathematical Analysis in PCabaims to teach students how to conduct empirical analysis

using suitable mathematical techniques. Apart from a Physics class, the Learning Scenario can

be implemented in Mathematics, Chemistry or Biology classes as well. The Learning Scenario is
developedfor students aged 1619.

By the end of the lessons, students should have a practical knowledge of temperature and the
flow of heat from areas of high temperature to areas of low temperature. They should be able
to connect the modelled and real heat flow while using biobased Imgjlchaterial.

Watch thevideobelow to find out more about what the teachers who developed this Learning
Scenario experienced:
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' BLOOM School Box — Examining the thermal properties of bio-based building materials (4] lad
Watchlater  Share

»  0:00/0:00

Figure39. European Schoolnet Academy. (2019, November 29). BLOOM Scho&kBoxning the thermal
properties of biebased building materials [Video]. YouTulbips://youtu.be/AUHatgNjO58

3.3.4. Bioeconomy in interdisciplinary classeExample

Interdisciplinary teaching brings together different areas of knowledge to enrich learning and
reflect the complexity of realvorld issues. Think about a time when yaged an

interdisciplinary approach in your teaching. Reflect on how you combined different subjects to
approach a topic in an integrated way:

1 How did your students engage with the interdisciplinary approach?
1 What successes and challenges did you encounter while implementing it?

1 How do you think integrating multiple subjects enhanced your students'
understanding of the topic?

Share your experience on thigscussion platfornand engage with your peers by offering
feedback and suggestions on their posiecess the Padlet through the link:
https://padlet.com/eunacademy/interdisciplinarfeachingdus5i2n2cr46ug4l
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Students were highly
engaged, seeing how

ing different subject
knowledge was challenging.

Merve Tirkmen
Turkey/Datca

I had integrated the subject
of Interest and Talent with

planning and professional
development are the
difficulties I experient

increases and the retention
period is extended.

Gzlem Kiling

My students engaged with
the interdiscipiinary

they relate to real-world
issues. For example, when
explored the topic of
onomy, students
applied con
biology to understand
ecological syst

engineering p

eated. They

appreciated the hands-on
experiments and group

projects, which fostered
collaboration and active

participation.
One of the st
encountered was

witnessing students’

sed motivatior

ncr

curiosity about the topic. By
integrating subjects like
chemistry a
environmental science, they
were able to relate their

learning to current
environmental challen
making the content more
d impactful.
Additionally, students

relevant

developed essential skill,
such as critical thinking and

Irena Cro

while

Sidika
Séylemez/Antalya
kemer
Interdisciplinary learning
faciitates children's
knowledge transfer. It
creates environments i
which and how they can
use knowledge.

n

‘ Isabel - Pt
We can use this approach
to teach about climate.

change by combining
Biology, Geology and Math.

We can explore the
| scientificcauses of cimate

change, its economic.
impacts, and social
consequences, using case
studies and projects that
required students to apply
concepts from all three
subjects.

Could be a challenge to
integrate knowledge from
different subjects,
especially when it came to
applying abstract economic
concepts alongside
scientific facts.

416 Qo

Kelly Ntasiou, Greece
Tused an interdiscipinary
approach while teaching
sustainabilty and
ccosystems by combining
science, geography, and
math. Students ware highly
engaged, as they could see
real-world connections
between subjects. The
approach helped them
understand the topic
holisically and encouraged
criicalthinking.
Successes:

« holistic understanding:
Students connected
concepts across
subjects.

« hands-onlLeamning
Activities like mapping
and data analysis.
boosted engagement

Challenges:
« time management: It

required extra planning

and balancing with the

regular curriculum.

« knowledge gaps: Some
students struggled with
subjects they found
more difficult, fike math.

Overall integrating subjects

made the lessons more

comprehensive and
meaningful

Daniela O.
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Figure40. Padlethttps://padlet.com/eunacademy/interdisciplinaseachingdus5i2n2cr46uq4l
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3.4. Bioeconomy with students from 48 years old
3.4.1. Introduction

Introducing bioeconomy concepés early as possiblés crucial for nurturing environmentally
conscious future generations. Young children maurally curious andusing simple stories,

fun activities, and games can make these ideas easier for them to grBggdearning about

things like renewable resources and recycling, children can start to see how their actions affect
the planet and learn how to make better choices.

GenB project developed a toolkit with various materials to help teachers introduce the topic in
their lessons. You can explore the materials on the fittk:s://genb-
project.eu/toolkits/?cateqory=48-yearsold

In the nextsection, we'll cover three key ideas for teaching bioeconomy to young children:
storytelling, handson activities, and a gamified approacihese methods will help make
learning about bioeconomy engaging and meaningful for your students.

3.4.2. Sorytelling method

{G2NRGSEEAYT A& | LRGSNFdA G22f F2N S OKAy3
imaginationand helps them understand complex ideas siraple and engaging waystories

can show the importance of preserving resources and how everyone, even kids, can play a role

in protecting the environment.

To make storytelling even more impactful, you can créateractive storieswhere children

make decisions about what happens next. This approach gives tisemsa of control and
involvement, making them feel like they a@tive participantsin the story. By making them

the protagonists, you can help them understand their role in the bioeconomy and inspire them
to think abouthow they can contribute to a sustainable future.

In your stories, you camse familiar objectdike apples, algae, or manure to connect the
concepts to their everyday experiences. Keep the st@iesstive and hopeful showing that

even small actions can make a big difference. This interactive storytelling approach not only
makes learning fun but also empowers children to see themselves as key players in creating a
better world.

GenB Toolkit for students from&years olgincludes several materials based on this principle.
One of the materials iBook for kidsa 2 K| {1 Q& 0 A thabinrddicesthetoncepts of
sustainable and circular bioecononmyith a focus on bidbased products, explained in an easy
to-understand wayThe book isnteractive and availablén 12 languages

Take a look at theideo below, where you can hear students talk about the book from their
perspective.
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https://www.youtube.com/watch?v=Jnt9nLEu3mM&ab_channel=BIOVOICESProject

In addition, ad ¢ K S | LIJLJ fai9 tale vitasldeveldped within the project. The story
explores key bioeconomy concepts such as the reuse and transformation of residues into
valuable resources, helping to reduce waste and preserve our planet, throughgaging
story and a series of images.

3.4.3. HandsOn Activities

At this stage, learning by doing helps children understand complex ideas in a fun and
interactive manner. Handsn experiments, where students actively explore and discover,
make the concept of bioeconomy more relatable and memorable. By adaptirgtEAM
approach you can desigaimple experimentsand projects that connect bioeconomy topics to
everyday life. Consider creating workshops that combine these activities into a larger,
contextualised sustainability projector redesigninglassroom and playgrawd spacegso

make them more engaging and efrgendlier.

The GenB project ledevelopeda series ofiandson experiments tested with young
students, showing how biwaste can be transformed into useful products. These activities
make the concept of bioeconomy both accessible and excitingdiang students

DID YOU LEARN?

/ 7/
EGETABLES, AND SPICES CREATIVELY:
MAKE BEAUTIFUL WATERCOLORS!

Hands-on Experiments for all

Figure42. Handson experiment: Watercolours from fruits and vegetables! [Factshegls://genb-
project.eu/app/uploads/2024/09/UseFruits_Brochure genB_JJ 202403@if
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Explore all the handsen experiments through the links below:

f Handson experiment: Watercolours from fruits and vegetables!
 Handson experiment: biebased plastics from corn starch!
 Handson experiment: Make homenade natural toothpaste!

3.4.4. Gamified approach

2S +ff (y2¢ 0KIFIG tXbdedayld RdyRIGYEYAaIGt T@INg (ARat St
When it comes to teaching bioeconomy, gamification can turn learning into an adventure.

Gamified approaclisesgame mechanictke points, leaderboards, and achievements to make
learning moreengagingand motivating for students. It fostersctive participationand
enhances retentiorby turning educational activities into fun, rewarding experiences.

One option is to useducational gameshat focus on bioeconomy themes, such as sorting
waste into the correct recycling bins or designing-&tendly solutions. Check out this
example Eco Cycle Recycle Ganddis is a simple game that eveoungstudents can create
during their programming or coding lessons!

Interactive challengegan also boost learning by having students work in teams to solve
bioeconomy problems, like creating a sustainable city withbgised materials. Adding a
reward system like stickers or badges, can keep kids motivated and celebrate their
achievements.

Additionally,combining storytellingwith interactive elements lets students guide a character
through recycling and sustainability decisions, making the learning process even more
immersive and enjoyable.

As an example, check thisrd game developed byhe GenB projegtand designed to
introduce children aged 4 to bioeconorlated professions.

)
z
=}
17}
7]
w
w
[}
-4
o
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project.eu/genb_toolkit/bioheroes/

You can find more games and garbased activities in thesenB Library.
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3.4.5. Reflection Activity

Introducing bioeconomy concepts to youstyidentsis essential in fostering environmentally
conscious future generations. Reflect on your experiences or ideas for incorporating
bioeconomywith young learnersHave you used methods like storytelling, handsactivities,
or games to teach sustainability? Consider these questions:

9 Have you ever usestorytelling techniques to explatbomplex concepts such as
bioeconomy, and how did students connect with theWvhat topics have you
explored this way?

1 How do handson activities help youngtudentsunderstand sustainability and
bioeconomy? Can you share a specific example?

1 How might gamification be used to teach bioeconomy in an engaging way? What
potential does it have for increasing student participation and motivation?

Share your opinions on the Padletips://padlet.com/eunacademy/introducindpioeconomy
conceptsto-youngstudentsj9t6d3hlcqovgdrm

Iveusedstoryteling | OzlemKiling
to explain bioeconomy |
by creating stories

around renewable
resources and
sustainable farming.

" Students connected

* well by imagining
themselves as eco-
friendly innovators.
Hands-on activities

| like creating compost 4
bins helped them
grasp sustainability
through direct
experience.
Gamification, such as
simulating a “green
economy” game, can
boost participation by
making bioeconomy
concepts fun and
competitive,
increasing their
motivation to learn.

% Anonymous
Merve Tirkmen
Turkey/Datca

# Anonymous

Tahir Yorulmaz

Figure44. Padlethttps://padlet.com/eunacademy/introducintioeconomyconceptsto-youngstudents
j9t6d3hlcgovgdrm
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3.5. Bioeconomy with students from 9.3 years old
3.5.1. Introduction

As students' brains develop, they become better at understanding complex topics and

connecting them with other areas of learning. Since the interdisciplinary approach more

commonly usedin elementary schools, with students form the ages 9 totéaching

0A2S802y2Ye GKNRAAK @I NAR2dza addzo2S00GaQ oSySTAaAdGa «
developing ethics at these ages can begin to raise awareness about the issue of sustainability

in a more personal way. Connecting bioeconomy to-liéalscenarig and practical activities

makes learning more engaging and relevant, potentially increasing students' interest in STEM

careers.

GenB project developedtaolkit for students from 9 to 13 years oldith various materials to
help teachers introduce the topic in their lessons. We will explore the different materials
within in the following sections.

In the upcoming units you reflect upon how to talk about bioeconomy with elementary school
students by using the interdisciplinary approach. In addition, you will learn about the inquiry
based approach and living labs and explore various materials thdtetpryou engage your
students in exploring bioeconomy.

3.5.2. Interdisciplinary approach

Studies have reported that early childhood education matters greatly when it comes to
students enjoying STEM and later choosing STEM cardédnis. interest can be fuelled by
practical exercisesas well as showingpnfidence and enthusiasmhen teaching scienceén
addition,to bring topics in the classroom that atennected to real life such as the topic of
bioeconomy.

Bioeconomy can be easily integrated iiementary schootlassrooms through the
previously mentionednterdisciplinary approachConnecting bioeconomy to redife

scenarios and practical activities makes learning more engaging and rele¥enstudents'
brains develop, they become better at understanding complex topics and connecting them
with other areas of learning.

D Ydzyl O L®X ! ONAE I ad !HoEpoaplwil hgh@eitheforld @ 3 aAf )
[Future Classroom Scenario]. BLOOM Schoot BlmomBioeconomy. Retrieved from
https://bloom-bioeconomy.eu/wpcontent/uploads/2019/02/BLOOM STEAM4How-t0-

changeonline.pdf

This Learning Scenaiaams to engage younger students in tlopic ofenergy and ways we

can produce it The lesson starts with a discussion about energyitgmtoduction in the

future (including human waste and animal waste). In the second part of the lesson, students

listen to a lecture about bioecononafter which they engage in an exercise: treation of a

brochure about fossil fuels, biomass and renewable energy sourddgen, theyresent their
findingsand their brochures. Finally, there igjaiz about energy and bioeconomy. While the

Gl 2g L2 gAff OKFIy3aS (GKS ¢2NI RS, itaadBey I NA2 A&

O
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implemented for younger students as well (12 years old). You can find information for the
adaptation in the Learning Scenario itself.

Watch thevideobelow to find out more about the implementation of this Learning Scenario:

»

Watch later  Share

M School Box ¢ How

L4

0:00 / 0:00

Figure45. European Schoolnet Academy. (n.d.). BLOOM SchoglHewx poop will change the world [Video].
YouTubehttps://youtu.be/6xucTUujs1Q?si=xGVH3V8Yo7wMMc6c

References:

1 European Commission, DirectoraBeneral for Education, Youth, Sport and Culture,
Evagorou, M., Puig, B., Bayram, D. (208d¥lressing the gender gap in STEM
education across educational levels: analytical reg@uablications Office of the
European Uniomttps://data.europa.eu/doi/10.2766/260477

1 ESDE (2023). Employment and Social Development in Europe 2028rp®yment
Social Afairs & Inclusiohttps://op.europa.eu/webpub/empl/esde2023/esde
review.htm|

3.5.3. Inquiry in the classroom with bioeconomy

Many teachers face obstacles when aiming to teach their students the method of scientific

research. Many students feel that science or learning science is only for people with a further

academic interestinquiry-based learning (IBL¥ an excellent remedy to this, as it aims to

teach students the scientific method while letting them be agents of their own learning. First,

80 dza tSINY lo2dai L.[ FyR GKSYy £8GQa Y288 2y I
bioeconomy can be usdd start implementingnquiry in your classroom.

Inquiry-based learning (IBL§ an educational strategy through whistudents follow

methods and practices similar to those of professional scientists in order to construct
knowledge(Keselman, 2015). One of the benefits of using IBL is that the students actian
part of their own learning process: they must suggest an experimental activity to peers and
design it. IBL is organised into different steps, in wigmhguide studentsto think about an
experimental idea, design the experiment and presém tesults to their peers.
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Explore different levels of inquityased learning, defined by Bianchi and Bell (2008) by
checking theSenially board

Funded by e Ousaptn s 62 S (hoeguaen Rsnareh Sence
the European Union

Banchi and Bell (2008) defined the four levels of inquiry-based learning:

Confirmation
inquiry

Structured
inquiry
Guided inquiry
Open or true
inquiry
Source: Banchi, H., & Bell, R. (2008). The many levels of inquiry. Science and Children, 46(2), 26-29. https://eric.ed.govNd=EJ815766

@gam—zﬂ},y
Figure46. Four Levels of InquiBased Learning, GenB Project,
https://view.genially.com/670443de3886c5ef7704971e/interactoomtentinquiry-basedlearning

There are several phases involved in an inghaged lesson or project, &edaste et al
(2015)observed:

1 Phase 1: OrientationThis can take the form of a class discussion, where students
become aware of the main idea at hand.
1 Phase 2: ConceptualisatiofThis phase involves student asking questions and

formulating hypotheses.

1 Phase 3: InvestigationThis is where students explore, experiment and interpret data.
This carhappen in a cyclical fashion. First, they collect data, then they analyse it, after
which they may go back to exploring, based on findings. They continue this until they
enter the next phase.

1 Phase 4: Conclusion

References

1 Pedaste, M., M&eots, M., Siiman, L. A., de Jong, T., van Riesen, S. A. N., Kamp, E. T.,
Manoli, C. C., Zacharia, Z. C., & Tsourlidaki, E. (HHases of inquirpased learning:
Definitions and the inquiry cycl&ducational Research Review, 4461.
https://doi.org/10.1016/j.edurev.2015.02.003
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1 Banchi, H., & Bell, R. (2008). The many levels of in@grgnce and Children, (29,
26-29. https://eric.ed.gov/?id=EJ815766

Keselman, A. (2003). Supporting inquiry learning by promoting normative understanding of
multivariable causalityJournal of Research in Science Teaching
https://doi.org/10.1002/tea.10115

3.5.4. Inquiry in the classroom with bioeconomg Example

You can also sdeow to implement thestepsof inquiry-based learningn the Learning

{ OS vy BWN@ing a tew environmental Futuge TheLearning Scenario involves Biology,
Chemistry, Biochemistry, Geology and Natural Science as its subjects. It is also adaptable for
both younger (1315 years old) and older students (4 years old). The scenario is divided

into three parts. The firstgrt introduces bioeconomy. After watching a short clip about
bioeconomy, students receive different objects that they have to categorize according to them
being biobased or nehiobased. This involves tlmgientation and conceptualization

phasesof the inquiry lesson. The second part involves finding ways to use different energy
sources with minimal waste. For older students, this part can also include a visit to a local
industry. This is thewvestigation phasef the inquiry lesson. The third part for younger
students involves planning an exhibition or science fair; for older students: planning a science
project, together with local stakeholders. This is tomclusion phasef the inquiry learning
process.

Azevedo, M., Fradique, J., Magid Podolsky, S. & Pelehov, V.Ruilding a new
environmental futurdFuture Classroom Scenario]. BLOOM Schoot Bmom
Bioeconomy. Retrieved fromitps://bloom-bioeconomy.eu/repository/Is3/

Watch the video below for more details on the implementation of this Learning Scenario:

O BLOOM School Box- Building a newe... ©
//

Watch later

p» 0:00/0:00

Figure47. Embed video: European Schoolnet Academy. (2019, NovembBLZ8)M School BeBuilding a new
environmental future [Video]. YouTuligtps://youtu.be/UtwKfUgzWdY
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Living Labare concept that emerged in the early 1990s (e.g., Bajgier et al., Hitiihave
transformed the landscape of research and development. While there is no universally
accepted definition for Living Labs, Professor William Mitchell, who is most prominently
associated with the concept, defines them"agesearch methodology for sensing,
prototyping, validating, and refining complex solutions in multiple and evolvingdifieeal
contexts."

Living Labs distinguish themselves from traditional labs by emphas&éngentricity,
experiential learning, realife context, and theco-production of knowledge through co
creationmethodologies

Living Labgypically involve heterogeneous actorssually described as4P partnership:

W LJdzprivate@eople-LJ: NJi y S(NEnikegR20A2XpTheGenB Living Latmmedto co-

create innovative approachedormats, materials, and toothrough collaboratioramong

children, young adults, parents, teachers, and other education professionals. Their goal was to
provide educational and informational toolkits on bioeconomy andli@eed sectors.

Living Labs operate through a structured process with four main stages, which can be iterative
depending on the context. The stages, as adapted by the GenB Living Labs from Westerlund
and Leminen (2012) and featured in the Inmédiats Handbook (Millet,2Gi4), are:

Figure48.! R LJi I GA2y 27F

this way, numerous options for uses and conceptual
prototypes are proposed.

The evaluation activities are more focused on
the project managers. They will necessarily be
submitted to users before confirmation. The
results are accessible to all participants and
must be backed up by information aids. They
highlight any errors of assessment with the
prototype or the area for experimentation in
addition to any possible deviations

from the intended use.

They provide information concerning

the adaptation and take-up of

the innovation by the users.

place within the same timescale as the co-design
phases.

The experimentation activities test the imagined
or actual prototypes under real-life conditions
(or those simulating real life). They constitute
the point at which the project meets a wider
audience. They can be based on traditional
exhibition conditions during festivals and
shows, etc. They require the deployment

of physical or digital user-observation
resources, and the collection of user

feedback.
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vivo¢ March 2014¢ p.122.https://www.slideshare.net/Malvina_Artheau/inmdiatévinglab-handbook

Do you want to discover how other schools implemented their activities in the Living Lab
format? Check these examples:

M Overview of Living Labs organised in Austria

1 Overview of Living Labs organised in Italy Part 1

Funded by
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1 Overview of Living Labs organised in Italy Part 2
1 Overviw of Living Labs organised in Greece

On the links below, you can find several interactigg\vdties that can be implementeas a
part ofa Living Labeach of the materials contains detailed guidelines on how to implement
them:

1 GenB Project. (2024scape4FutureChemistry meets Circular Bioeconomy
[Educational gamehttps://genb-project.eu/genb_toolkit/escape4dfuture/

1 GenB Project. (2024)landson Labs: Bioeconomy Experimefit$ps://genb-
project.eu/genb_toolkit/handson-labsbioeconomyexperiments2/

1 GenB Project. (2024%uperfbio: Learning Bioeconomy through pl&ducational
board gamé¢ https://genb-project.eu/genb_toolkit/biorace/

1 Transition2Bio. (n.d.Experiments at home and at sch§Game/Teaching materials].
https://library.genb-project.eu/VLToolkit?id=a030900000TSPk8AAH

References:

1 Bajgier, S. M., Maragah, H. D., Saccucci, M. S., Verzilli, A., & Prybutok, V. R. (1991).
Introducing students to community operations research by using a city neighborhood
as a living laboratoryfOperations Research, &, 70%709.
https://doi.org/10.1287/opre.39.5.701

1 Leminen, S., Westerlund, M., & Nystrom;@\.(2012). Living Labs as open innovation
networks.Technology Innovation Management Revie{®)26;11.
https://timreview.ca/article/602

T Millet, F., Artheau, M., Fuentes, R., Battais, L., Maggionni, L., Laval, D., Dosseur, B., &
Amouroux, T. (2015)nmédiats LivingLab HandbadlDF file].

3.5.6. Reflection Activity

As students grow, their ability to grasp complex subjects like bioeconomy increases, especially
through an interdisciplinary approach. Reflect on how you've integrated bioeconomy or
sustainability topics into your lessons with students agedd9How do ya connect these

topics to reallife scenarios and practical activities in your classroom? Share your experiences,
challenges, or ideas with your peers.

1 How have you applied the interdisciplinary approach in teaching bioeconomy or other
STEM topics? What subjects did you combine, and how did students react?

1 Have you used inquitgased learning (IBL) in your teaching? What impact did this
have on their engagement?

1 How can practical activities, such as living labs or handsxperiments, make
bioeconomy more relatable to students? Have you implemented any similar projects
in your classroom?

Share youthoughtson Padletand engage with your colleagues by commenting on at least
two other posts Access the Padlet hergttps://padlet.com/eunacademy/howhaveyou-
integratedbioeconomyor-sustainabilitytopics-2994gpxtwg2nw24n
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# Anonymous
Tintegrated
bioeconomy into
lessons by combining
science, math, and
geography, using real-
life examples like
sustainable farming
and renewable energy.
Students responded
wellto the
interdisciplinary
approach, seeing
practical connections.
Talso used inquiry-
based learning,
encouraging them to
explore local
environmental issues,
which boosted their
engagement. Hands-
on activities, like
building small
compost bins, made
bioeconomy more
relatable and fun for
them.

vz (=53
Anonymeus
Greal idess, thanks!

W Anenymous
Great idea

& Anonymous

« Project-Based
Leaming: Design
projects that focus on
local sustainability
challenges, such as.
waste management or
renewable energy.
Students can research
solutions, engage with

present thair findings.
« Case Studies: Use
case studies of
successful bioeconomy
initiatives, ke
bioplastics or biofuals,
tollustrate concepts.
Analyze the benefits
and challenges of
these projects in class
discussions.

« Interdisciplinary
Approach: Incorporate
subjects like
economics, biology,
ana environmental
science to give
students a holistic
understanding of
sustainabilty. For
instance, exploring how
biological resources
can be utiized
‘economically without
harming ecosystems.

« Guest Speakers: Invite
professionals from the

J—
Kelly, Greece

. How have you applied With students aged 9-13,
the imterdisciplinary integrating bioeconomy and
approach in teaching I sustainability into lessons is

@ Anonymous
BzlemKiling

bioeconomy or other STEM | all about making the topics.
topics? What subjects did relatable and practical. I've
you combine, and how did connected these concepts
students react? to real-fife scenarios by
Ihave applied the discussing everyday.
activities, like recycling or
conserving water. For
example, when teaching
about ecosystems and
renawable resources, I
asked students to observe
how much water o
electricity their households.
used and brainstormed
ways to reduce
consumption. One hands-
on project was creating a
small gardenin the
classroom. Students.
planted seeds and
monitored the growth of
plants, leaming about
natural resources, cycles of
fife, and the importance of
sustainable practices like
‘composting. This activity
tied science to the real-
‘world benefits of

interdisciplinary approach

in teaching bioeconomy by

integrating subjects iike
science, social studies, and
mathematics. For axampla,

in @ unit on bioeconomy, we
explored the scientific
principles behind renewable
rasources in our science

lessons, examined the
social implications of waste
management in social
studies, and ealculated the
economic benafits of
recycling initiatives in math
Students reacted positively
to this approach, as they
could see the connections
between different subjects
and how they relate to real-
world issues. This
integration not only
deepened their

but aso

made leaming more
engaging, as they could

Acommon challenge is
explaining the broader
impact of biogconomy,
especially when it involvess
‘economic or technologica
piify, 1

apply their knowledge
across various contexts.
2. Have you used inquiry-

used

n aspects. Tosi

based learning (1B

Figure49. Padlethttps://padlet.com/eunacademy/hovhaveyouwintegrated-bioeconomyor-sustainabilitytopics-
2994gpxtwg2nw24n
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3.6. Bioeconomy with students from 14 18 years old
3.6.1. Introduction

As students transition into their teenage years, their understanding of the world becomes
deeper and more nuanced. The move to secondary education inggi@®aching knowledge
from more specific subjectarhich makes interdisciplinary teaching more challenging.
Vocational/occupational guidance takes on more prominence here too.

In additiors G S OKSNA KIF @S GKS OKIFffSyasS G2 OFrtft I yR
RATFSNBYG YSGK2R&aszX &adzOK dza a20A1Lf YSRALFZ Y2NB (
Teaching bioeconomin secondary schootsan be particularly impactful when approached

through various strategies:

1 RealWorld ConnectionsLinking lessons to realorld bioeconomy applications helps
students see the relevance of their studies. Examining current case studies and
industry practices makes the subject more tangible and applicable to their daily lives.

1 ProjectBased Learnirng_ongterm projects related to bioeconomy enable students to
applytheoretical knowledge to practical problems. We will expand on this theme in
the next unit.

1 Interdisciplinary Integration Even though subjects are more specific, bioeconomy
intersects with multiple subjects providing a holistic view of the field.

9 Career Explorationintroducing students to various career paths within the
bioeconomy sector helps them explore potential future roles. Learning about different
professions in research, industry, and policymaking can guide their career aspirations
and skill development. Whill explore this further in the next Module 3.

1 HandsOn Labs and Experiment€onducting practical experiments reinforces
theoretical knowledge and engagement. These activities offer students firsthand
experience with renewable resources and sustainable practices, bridging the gap
between theory and practice. Furthermore, at thesges we can dare to go deeper
into the chemical, industrial or economical processes behind bioeconomy.

When thinking about activities to implement with your students that could foster engagement,
teamwork and making redife connections, consider some of the following GenB materials:

1 GenB Project. (2024scape4FutureChemistry meets Circular Bioeconomy
[Educational gamehtips://genb-project.eu/genb_toolkit/escapedfuture/

1 GenB Project. (2024hlandson Labs: Bioeconomy Experimefit$ps://genb-
project.eu/genb_toolkit/handson-labsbioeconomyexperiments2/

1 GenB Project. (2024%uperbio: Learning Bioeconomy through p[&ducational
board game]https://genb-project.eu/genb_toolkit/biorace/

3.6.2. Bioeconomy and projecbased learning

Projectbased learning (PBL) is an excellent methoédrtcourage students to take ownership
of their learning processilt issuitablewhen implementing new top& such as bioeconomy, as
it allowsstudents to immerse themselves in the topic and develop their research skills.
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Projectbased learning (PBlinvolveslearning through projectswhichentailsshifting the
focus from traditional education, where students are passive receivers of information, and the
teacher is the (only) source of knowledge.

PBLinvolveslearnercentred decisioamaking students are able to plan their own project,
instead of following a set of instructions. PBL can and shoulthbed on student inquirylt
shouldincludepeer and seHassessmentrather than only relying on teacher assessment.
Finally, theownership of the projecbelongs to thestudent, as opposed to theeacher,whose
role in this casas that of amoderator.

The Buck Institute for Educatiedentifies the following seven steps of PBL:

1. Challenging problem or questiohe project starts with something that is considered
truly engaging for students.
2. Sustained inquiryStudents are continuously involved in asking questions, finding
answers and researching.
3. Authenticity. L 1 Q& | R@AalofS G2 OKz22asS | (G2LAO0 (K
GF1S GKSANI OK2aSy LINP2SOG aSNm2dzatéed C2NJ SE
community at the end of the project, as something to work towards.
Student voice and choicé&tudents need to be able to guide their own project.
Reflection.Apart from the final assessment, it is advisable to have reflection activities
along the way.
6. Critigue and revisionStudents have to receive and give peer critique and revise

ok

constantly.
7. Public productAt the end of the project, students should have an gmdduct they
can exhibit.
Gold Standard PBL Gold Standard PBL

Seven Project Based

Seven Essential Project
Teaching Practices

Design Elements

LEARNING

GOALS
R SO

Engage
& Coach
Seaffold
Student

Critique
& Revision Student Learning Learning

Figure50. Gold Standard Project Based Learning?By.Workss licensed undeC BYWCND 4.0
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3.6.3. Bioeconomy and projecbased learning; Example

ThelLearning Scenari@loom your school with your biofuel and asoap kb 61 a RS@Sf 2 LISR
for 13¢16-year-old students It is an excellent example on how to introduce bioeconomy as a
project in the classroom.

Gahlawat, P., Liadaki, K., Papageorgiou, E., Siotou E Bleom your school with your
biofuel and a soap lathttps://bloom-bioeconomy.eu/wp
content/uploads/2019/07/BLOOML.STEAM1Bloomyour-schootonline.pdf

This Learning Scenario aims at an overarching understanding of bioeconamyrgcting
everyday life examples to the topiat hand, then developing further into an entire project.
First, learners create a poster on Hiased products they found in the market. Then, they are
involved in experimental laboratory work. Students conduct three experiments, collect data
and make coalusions according to the instructiorfsnally, studentshouldproduce a 1
minute-long creative advertisement. Can you spot allesegold standards for a projebased
lesson?

In the video below, you can watch the BLOOM expert teachers share their experiences when
implementing this Learning Scenario:

»  0:00/0:00

Figure51. European Schoolnet Academy. (n.d.). BLOOM SchoeBRmm your school with your biofuel and soap
lab [Video]. YouTube. Retrieved froitps://www.youtube.com/watch?v=exampleURL

3.6.4. Participatory photography

Photographyin educational contexthas been shown aswsefultool to bring out moments of
reflection, insight and awarenes® various topicslt allows students t@apture the reality
around them according to their personal perspectivetetb stories, andgain awarenessbout
critical issues and strengths of their community.

Participatory photography can stimulatéusient to bring out a theme to beleveloped,
communicated and investigatedt allowsthem to developa relationship with places, times
and peoplewhile raisingawarenessandinspiring real social change.
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Participatory photography can be useddngage studentsn the opportunities of circular
bioeconomy in their everyday context. Through photographs (and/or video recordings),
students carbecome aware of the numerous and concrete applications of the bioeconomy,
collecting virtuousexamples existing in their everyday contextand stimulating sustainable
choices through a critical and conscious gaze.

In addition, this format allows you tengage the entire school communitypy organising a
schoolwide activity of collecting photos of examples of bioeconomy in the school or even by
organisingphoto competitions. The photographs and videos can be displayed in a final
exhibitionin school

Explore more how to implememtarticipatory photographyin your classroom by taking a look
at the factsheet developed by the GenB Project:

YOUNG BIOVOICES

pactshect

PARTICIPATORY
PHOTOGRAPHY TO
NARRATE, INVESTIGATE
THE CIRCULAR
BIOECONGOMY, AND

ACTIVATE OUR GAZE

ON EVERYDAY -
SUSTAINABILITY

July 2024

Figure52. GenB Project. (2024). Participatory photography to narrate, investigate the circular bioeconomy, and
activate our gaze on everyday sustainability [Factshéét)s://genb-
project.eu/app/uploads/2024/08/Factsheets GENB_JJ 20240808.pdf

3.6.5. Reflection Activity

Teaching bioeconomy in secondary schools comes with unique challenges and opportunities.
As students develop a deeper understanding of the world\neald connections,

interdisciplinary teaching, and projebased learning become essential tools in thessroom.
Reflect on your experiences with teaching complex subjects like bioeconomy to teenagers.
Consider these questions:
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1. How have you implementegroject-based learning (PBlin your classroom? What
projects have worked well to engage students in bioeconomy or other interdisciplinary
fields?

2. How have you useldandson labsor participatory photographyto foster critical
thinking and engagement in topics like bioeconomy? Share any specific activities that
have resonated with your students.

Post your reflections oRadletr YR G F 1S GAYS G2 NBGASG &2dzNJ LISSNA
feedback or ask followp questions to deepen the discussion
https://padlet.com/eunacademy/experiencesith-teachingbioeconomyto-teenagers

3z6js83hkskfskk]

EUN Partnership sisbl + 178

18h

Experiences with teaching bioeconomy to teenagers

& anor & Anonymous # ttameli
BzlemKiling

Suret Here are the

nymous. Anonymous

Kelly Ntasiou, Greece f-temelli

Tve used PBL to
engage students in
bioeconomy by having

Topics like bioeconomycan | You have thought this
responses to each question: | be abstract for students, through very well
1. How have you especially when they. congratulations!

them design implemented project- involve economics,
sustainable business based learning (PBL) in technology, and <

your classroom? What sustainabilty. Explaining
models. Hands-on projects have worked well | the link batween
labs, like making to engage studentsin environmental practices P
bioplastics, and bioeconomy o other and economic systems, for "
participatory interdisciplinary fields? example, can be difficult to Isabel - Pt
photography have also || have implemented project- | simpify. eenagers often Teaching bioac

need strong real-world secondary schor
relevance to stay engaged. presents challenges but
Keeping the balance. also great opportunities.
between theory and

helped connect

bioeconomic concepts
to real-world issues.

practical application is Tcould implement project-
essential based learning o help

V]

@ Anonymous > Tve found that linking students grasp complex
lessons o global topics by connecting them
challenges, like climate to real-werld issues.

| change or deforestation,
| helps students see the One futur project could

Anonymous

importance of bioeconomy. [l involve designing a
Ioften use

Teacher

o case studies to show from bio-based materials,
how bioeconomy can where students researched
contribute to sustainable materials, created new
solutions. For example, products, and evaluated the

Teaching bioeconomics in
ents

discussing how bio-based environmental impact.
products can reduce
dependence on fossil fuels o [o}]

resonates with their .
* Hasan KURUOBLU

A feasible method

awareness of
environmental issues.
Allowing students to work & Ancnymous

- meliha alkin a
successful study +

on projects,
creating mods
sustainable businesses or

“Padiet

Figure53. Padlethttps://padlet.com/eunacademy/experiencetith-teachingbioeconomyto-teenagers
326js83hkskfskkj
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3.7.  Whole school approach and the-3tep Eco School methodology
3.7.1. Bioeconomy from a Whole School approach

Having had the chance to discuss ways to bring the bioeconomy in the classroom as well as
resources to help establish meaningful connections between bioeconomy and various areas in
curriculums, in this section we will leave the classroom as a settingvandll focus on the

school as a wider community.

In bioeconomy, as well as in any other to@ic2 dz a K2dzZ Ry Qd GF 1S | OlAzy
collaboration with the entire school communityincluding school principals, parents and even

other schools. As we have learnt already, some projects require the cooperation of different
teachers and breaking the boundaries of a specific classroom or subject.

A whole school approacto bioeconomy educatiofosters a sense of community and shared
responsibility. By working together on interdisciplinary projects, schools can integrate subjects
like biology, chemistry, and economics into initiatives like sustainable gardeémiadving tre
community, especiallparents, in school events and projectsin helpto foster the

development, as well as reinforcement of more sustainable habits and choices. Moreover,
establishing partnerships with other schools enablesisigaofresources, ideas, and

successes, creating a larger network of support and innovation.

3.7.2. Introduction to the 7-Step Eco School methodology

The Ecé5Schools Seven Steps methodoloigya series of carefully engineered measures to help
schools maximise the success of their{School ambitions. The method involves a wide
diversity of individuals from the school communityith students playing a primary role in the
process.

The EceSchools programmencourages young people to engage in their environment by
allowing them the opportunity to actively protect it. It starts in the classroom; it expands to

the school and eventually fosters change in the community at large. Through this programme,
young peple experience a sense of achievement at being able to have a say in the
environmental management policies of their schools, ultimately steering them towards
certification and the prestige which comes with being awarded a GreenClegk out the
presentation on the link2.7 Whole school approach and theéSfep Eco School methodology |
Module 2: Bioeconomy in education: Best practices and challenges | Bioeconomy for
Educators: Cultivating a Sustainable Future | European Schoolnet Academy
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Figureb54. PowerPoint Presentation: Eco Schools and Bioeconomy, GenB Project

Watch the video bellow, for more information about the Framework and what implementing it
can look like.

b

ECO-SCHOOLS PROGRAMME

» 0:00/0:00

Figure55. Introduction video: Eco Schools Programme (ENG Version) (2012), WWFMy. YouTube. Available at:
https://www.youtube.com/watch?v=NYnTmgnUmmo

For more information about thé-Steps of Ecd OK 2 2 f &4 C make'sbiré © Wsit i
website, where you will be able to read more information about each step.

3.7.3. How to implement #Step Eco School methodology in your lessons

Implementing the7-Step EceSchools methodologin your lessons involves integrating
environmental education into the curriculum and encouraging students to actively participate
in sustainable practices.

To illustrate this, we present yowith two lesson plans that will help you implement the 7
Step Eces5chools methodology
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The first lesson plaiis designed for students from the agesl8 and it isaimed at introducing
themto the idea of using biological resources to produce goods, services, and energy,
emphasizing sustainability, renewable resources, and waste redu&tadents will be
introduced to the concept of bioeconomy amdll brainstorm ideas for sustainable practices in
their own lives, learn about eco schools and thst&p methodology and use it to disseminate
their ideas to the school community

Q GenB Project. (2024)esson Plan for elementary schdips://genb-
O project.eu/genb toolkit/lessoplanfor-elementaryschootgrades4-6/

The second lesson plaor general public multipliers, such aen-formal educators,

community leaders, environmental activists and parents, focusing on the concept of the
bioeconomy and its role in promoting sustainability within their communities through the 7
step EceSchool Programme of FEEhe lesson is aimed affective communicdbn ofthe

basics of bioeconomy within their communitieghile emphassinginteractive learning and
engagement strategiedt providestools and insights thelp raisepublic awareness and
adoption of sustainable practiceBhe plan includes an introduction to bioeconomy, discussion
on previous knowledge, redife examples and benefits or challenges related to bioeconomy,
introduction to the Zstep methodology with focus to the formation of an E€&nmittee and
resources for further learning and dissemination.

Q GenB Project. (2024)esson Plan for multiplietsttps://genb-
QO  project.eu/genb_toolkit/lessorplanfor-multipliers/

To learn more how to implement the-Step EceSchools methodologiy the context of
bioeconomy, take a look at theéenB Training MaterialsTheyprovide detailed descriptions

and explanations of each step, linking them explicitly to bioeconomy concepts. Additionally,
the material contains series of presentations tladter practical examples and suggestions
help youeffectivelythem within the context of the bioeconomagnd their educational settings

3.7.4. ReflectiveActivity: How sustainable is your school?

To assess your understanding of th&fep Eceschools methodology and its application,
please complete the following activity. This exercise will help you engage with sustainability
issues and explore potential solutions.

Instructions:

i Find a problent, Identify a specific sustainability challenge within your school or
community. For instance, you might observe issues like excessive food waste in the school
cafeteria, a shortage of green spaces for recreation and learning, or the widespread use
of sinde-use plastics. Describe the problem in detail, including its causes, the groups or
areas affected, and the potential losigrm consequences if left unresolved. This context
will help in understanding the importance of finding a sustainable solution.

1 Provide a Solutiorg Propose a potential solution for the identified problem. Explain how
your solution could be implemented and its expected impact.

1 Engage with Othersreview the problems and solutions shared by other participants on
the Padlet.

0 Add ideas on how the problems can be further addressed or solved.
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o0 Highlight potential obstacles or setbacks that might come up in solving these
problems.

Share your thoughts on théadletbelow: hitps://padlet.com/eunacademy/activitshow-
sustainableis-your-schootm4azjsgz30803nti

Activity: How sustainable is your

% Anonymous
Problem: Our school
generates too much
single-use plastic
waste from cafeteria
packaging.

Solution: Switch to reusable
containers and encourage
students to bring their own.
Partner with vendors to
reduce plastic packaging.

Obstacle: Resistance to
change and higher initial
costs.

Qs (o

Anonymous 12
Iis a good ideA. Then the
use of plastic could be less

&

Anonymous 12
Our school is 0. The
solution is logical

B Anonymous

Anonymous

Sustainability in schools
can vary widely, but many
are increasingly focusing on
eco-friendly practices. This
can include things like
energy-efficient buildings,
recycling programs,
sustainable food options in
cafeterias, and
incarparating environmental
education into the
curriculum.

You might want t look at
specific initiatives your
scheol has, like renewable
energy sources, waste
reduction strategies, or
partnerships with local
environmental
organizations. Are there
particular areas you're
curious about?

VAl Do

# Anonymous 1
Isabel - Pt

One sustainability challenge
observed in my school is

excessive food waste in the
cafeteria and in the cantina,

A potential solution is to
implement a food waste
reduction program and an
educational campaign
about food waste.

1 could do also other
activities, such as
partnering with local farms
for composting or creating
a school garden using
composted food :)

& nestin kurt Tno
Thanks for the suggestion.
Twant to do some prajects
apout food waste. We can
include understandable
studies for this biceconomy.

E Anonymous

o 01

+ Anonymous
Teacher

In our schoal, the use of
single-use plastics is a
significant problem. Causes
include convenience and
lack of sustainable
alternatives. Students and
staff are affected, and in
the long term, if not
resclved, this will contribute
to increased plastic waste
and enviranmental
pollution.

To address this problem, T
propose implementing a
plastic reduction program,
promoting the use of
reusable bottles and
containers. It would also be
necessary to provide
adequate recycling stations
and educate the school
‘community on the benefits
of change. The impact of
this sclution would
hapetully be a significant
decrease in plastic waste

Merve and an increase in

- - Tahir Yorulmaz
Tiirkmen/Turkey . Anonymous environmental awareness.
Datca Timplemented the eco Riiara Yaziri- Tirkew Ttis crucial o review the

:Padiet

Figure56. Padlethttps://padlet.com/eunacademy/activithow-sustainableis-yourschooim4azjsgz30803nti
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3.8. Preparation of the FinaAssignment
3.8.1. Fillin your GenB Learning Scenario

In the previous module, you became fiiar with the GenB Learning Scenario templatieet's
review a few important sections of the document that will help us shape your Learning
Scenario.

By the end of this module, you may have more ideas about your Learning Scenario. The
objective of this weekly activity is for you to share a final and complete Learning Scenario with
your peers by the end of the course, so it can be reviewed by other éesch

For this module, you only need to start considerihg following four sections:

91 Aim of the lesson

9 Educational trends

9 21st Century skills

9 STEM Strategy Criteria

Refer back to the template to understand these sections. Do you already have any ideas about
the activities you will include?

You can get inspired by consulting again thesedwamples:

LS example for primary school teachers.
LS example for secondary school teachers.

3.8.2. TeachMeet

W2 Ay h dzNJ a h h Bioe¢oBdmQiK theclagsroaim: Teachers present their Learning
Scenario$é ¢ Share and Learn!

We are excited to announce the TeachMeet event, happening during the 4th week of the
MOOC orWednesday, 06.11.2024, from 17:00 to 18:00 CET (Brussels.time)

A TeachMeet is an informal way of sharing ideas, good practices, lesson plans, and more. We

dzaS aAONR&a2FG ¢SIyYa a | YSSdiAy3a NR2Y® LGQA | f:
teachers and educators! Save the date for this special session wbereill exchange with

your peers, share best practices, and discover great ideas folLygauning ScenarioAt the

end, there will be time for a Q&A session, giving you the chance to ask questions to the

speakers.

71 Interested in being one of our 6 speaker§du will havearound five minutesto
present your experience related twoeconomy Apply hereSpeaker Application
Form

1 Prefer to attend as an attendee®Phen save the date and we will send you the link to
join the meeting room!

2SS OFlyQl ¢l AlG (G2 fSIFENY FNBY &2dz FyR aS8SS e2dz I
3.8.3. Module Summary
[ SGQa GNB G2 NBOFILI SOSNRGKAY3TI 6S fSIFNYSR L (GKA:
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Introduction to Bioeconomy in Education

1 Concept:Bioeconomy uses biological resources for sustainable solutions. Educators
need to make this concept accessible and relevant by connecting it tovaehd
applications.

Educational Approaches and Tools

1 Contextualization and InterdisciplinarityJtilize realworld connections, projeet
based learning, interdisciplinary methods, career exploration, and hands
experiments to teach bioeconomy.

1 Inquiry-Based LearningStudents actively participate in the scientific method, from
posing questions to presenting findings.

1 ProjectBased Learningrocus on studendriven projects with realorld relevance
and public products.

7 Living LabsCaocreate solutions with real users in rdidé contexts, involving stages
like cocreation, exploration, experimentation, and evaluation.

Whole School Approach
Integrate bioeconomy across all subjects and engage the entire school community, including
parents and other schools, in projects like composting and waste reduction.
3.8.4. Module Roundup
l‘ Great work! You have made it through Modul2!

You have gained an insight on how to include bioeconomy in the classroom as well as an
C‘/J overview of available materials that you could use for this purpose.

@ You have identified the different ways in which you can include the topliaectonomy
in the existing curricula and enrich your lessons.

Keep up the good work!
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4 Module 3: Bioeconomy in education: Best
practices and challenges

4.0. Module introduction
4.0.1. Module introduction

In the previous module, we discovered the GenBIR 2 S0iG Qa G22f 1 AGazx |
collection of Learning Scenarios developed by expert teachers: we learnt about
bioeconomy in interdisciplinary, the whesehool approach, and about

implementing this topic using projettased learning and inquityased

learning.

In the third module of this course, participants will discover what bioeconomy means for the
future of your students: we will discuss jobs in the bioeconomy sector and how to encourage
schootindustry collaboration in this interesting field.

In this module, participants will:

G// Explorehow to use bioeconomy to connect STEM teaching with everyday life, by
examining realvorld applications and examples.

@ Define and explorecareers in bioeconomy by identifying the sector and related
industries, and discussing their relevance for future job markets.

@ Critically reflecton the approaches to discuss and introduce different careers in your
classroom, by considering the needs and interests of your students.

Identify the importance of building teacher competences related to bioeconomy by
@ understanding how this field impacts education.

wSIFRe (2 adFNIK /tAO01 2V AbSEGE
4.0.2. TeachMeet reminder

W2AY hdzNJ ahh/ ¢S O0KaS88d 6.A2802y2Y8 Ay G(KS Of I
{ OS Yy I (\&haPedrid Learn!

We are excited to announce the TeachMeet event, happening during the 4th week of the
MOOC orWednesday, 06.11.2024, from 17:00 to 18:00 CET (Brussels.time)

A TeachMeet is an informal way of sharing ideas, good practices, lesson plans, and more. We

dzaS aAONRaz2Fid ¢Skrya Fa | YSSiAy3a NR2Y®d LGIQ&A I f 2
teachers and educators! Save the date for this special session wbenill exchange with

your peers, share best practices, and discover great ideas folLygauning ScenarioAt the

end, there will be time for a Q&A session, giving you the chance to ask questions to the

speakers.

2SS OFlyQd sFAlG G2 €SIENYy FTNRBY @&2dz yR aSS @&2dz I

4.0.3. Tell us what you think!
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Before you continue, please take a momentitbin this survey

You can also scan the QR Code:

[=]
e,

Figure57. Fill in the GenB Surveéytp://52.178.149.72/online.php?pid=MOOC 2
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4.1. The bioeconomy Spectrum
4.1.1. Reflection Activity

The bioeconomy is rapidly transforming industriesriggrating biological processes with
economic activity. Consider these guiding questions, share your thoughts on Padlet and
engage with your colleagues by commenting on at least two other posts:

1 Which current industries do you think will be most impacted by the bioeconomy, and
how might they evolve?

1 What specific skills and knowledge do you believe students will need to develop to
thrive in bioeconomyrelated careers?

1 How can educators prepare students for the interdisciplinary nature of jobs in
the bioeconomy?

Share your thoughts on thiéadlet https://padlet.com/eunacademy/reflection
activity-the-bioeconomyspectrumruel1j0m4lg39vms

Figure58. Padlet:https://padlet.com/eunacademy/reflectio@activity-the-bioeconomyspectrumruel1j0m4lg39vms

4.1.2. Economy and bioeconomy

Economyis asystem of productiondistribution, andconsumption of goods and servicés a
society. It includes variousectorsandindustriesthat contribute to overall wealth and
resource management.

Bioeconomy is an innovative segment of the broader economy that integrates biological
knowledge and resources to drive sustainable economic growth.
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