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I. Erasmus+ programme and its objectives. Project partner organisations

Erasmus+ is the EU’s programme for education, training, youth and sport in Europe. Through this initiative, the European Union aims to ensure
that all young people have access to the highest possible quality education and training, that learners can move easily between education
systems in different countries, and that they can find work across Europe. The programme continues to grow and has an ever-increasing budget,
demonstrating the demand for international educational activities. In each programming period, horizontal objectives are set for Erasmus+
projects, making it responsive to relevant current challenges in the field of education and social development for the entire European community.
In the 2021-27 financial perspective, sustainability was one of the horizontal themes identified as being key to contemporary education.

The project was implemented with Erasmus+ funds for activities carried out in international partnerships. Teams of experts from three countries -
Poland, Germany and Denmark - participated in the development of the product, so that it has a transnational character and perspective and can
be implemented in vocational schools in different countries of the European Union. The creation of four language versions of the handbook is
helpful in this regard. The project partnership was formed by three organisations:

Foundation for Vocational and Intercultural Education 'Faveo' in Wroctaw (www.fundcja-faveo.pl), leader of the partnership; since 2007 has
been working for the internationalisation and quality improvement of vocational training in Poland and other European Union countries. It aims
to promote a modern, environmentally and socially sustainable labour market policy, improve the professional qualifications of workers and
students and promote high standards of vocational education, taking into account global market processes. The results of the FAVEO
Foundation's work include hundreds of completed foreign student internships and dozens of vocational school teachers who have gained
international credentials. Moreover, it is also an exchange of experience between company employees across the European Union and several
textbooks on modern vocational education. Sustainability is the horizontal theme of all the Foundation's initiatives. The organisation is working
to make elements of care for the environment and people in the economy a natural, indispensable aspect, implemented at all stages - from
education to daily work activities in all professions.



http://www.fundcja-faveo.pl/

I. Erasmus+ programme and its objectives. Project partner organisations

FGU Production school (https://fgusoj.dk). The school concept is being implemented since 2019 and it is in its name - preparation for vocational
training. It is dedicated to young people between the end of primary school and the age of 25. The FGU provides two main fields of education:

- preparation for the test after primary school or another level of education in order to continue further education,

- exercising and developing personal, professional and social skills so that the student is able to perform unskilled work and thus become self-
sufficient.

The FGU School uses several tools aimed at developing students' motivation and socio-educational competences. In teaching, it focuses on the
crafts professions and runs workshops in which students can test their interests and vocational skills in order to develop them in the next stages
of their education.

In each workshop, sustainability aspects play an important role in the educational process. The young people learn about ways of obtaining and
processing materials that do not lose efficiency while at the same time interfering as little as possible with the environment. To achieve this,
cooperation with the municipality and local entrepreneurs is implemented. The FGU schools comprise 87 facilities covering 98 municipalities
across Denmark.

Bildungsnetzwerk Magdeburg gGmbH (www.bildungsnetzwerk-magdeburg.de) directs the European Centre for Youth Education in
Magdeburg, combines concepts of international out-of-school youth education with mobility counselling for young people, organises and
conducts international seminars, workshops, youth meetings and specialised events, especially with an emphasis on political, environmental and
European education. Bildungsnetzwerk Magdeburg organises many projects on environmental education every year. These include workshops,
seminars and international meetings in which young people from many European countries participate. This allows participants to look at the

issue of sustainable development from a broad, European perspective and to see the interests and needs of the various groups involved in global
processes. The organisation can also be found online at: ejbm.de, @ejbmagdeburg


https://fgusoj.dk/
http://www.bildungsnetzwerk-magdeburg.de/

Il. The need and context for teaching sustainability in vocational education

The concept of sustainable development has evolved from the goals of elimination of poverty, hunger and disease in developing countries to an
understanding of the process in terms of intergenerational solidarity in all fields of human activity. To act in the concept of sustainability is to
understand the need for growth and development, but with the imperative to remember that resources are limited and there must be enough for
everyone, including the next generation. The concept today has the added dimension of putting three factors on an equal basis: respect for the
environment, social progress and economic growth. However, as recorded in the 1987 Report of the World Commission on Environment and
Development, 'the needs of the present generation can be met without diminishing the chances of future generations to meet them'.

Understanding the need to take real action for the future, 193 United Nations member countries in 2015 made a commitment to the strategy
"Transforming our world: the 2030 Agenda for Sustainable Development'. 17 Sustainable Development Goals - (SDGs) and 169 tasks were defined
to guide towards a further transformation of the world, in which the needs of the present generation can be met with respect for the
environment. Acting in keeping with the principles of the Agenda includes seeking and applying solutions to the problems of over-production
and over-consumption, which cause social inequalities, excessive energy consumption and irreversible climate change. In order to prevent
negative trends, all sides of the processes must be involved - from the large economic market monopolies to the ultimate consumers. The
approach requires revealing the links between global trends and local practice, as well as taking into account the agency of national governments
and their individual citizens. Everyone has an impact on the implementation of Agenda 2030.

Based on this assumption, a project was undertaken to produce this handbook. Every professional sector has an impact on the state of the Earth's
resources and its future. And each industry is made up of the people who carry out the various professions. It is their activities and the decisions
they make at their jobs that make up the global action. Implementing transformation cannot stop at formulating strategies for industries in the
concept of sustainability. Their success is based on whether individual employees, in their daily activities, understand the idea and implement it in
small steps, being convinced of their self-efficacy. To build such an attitude requires education - from the first years of independent functioning.
The working life is crucial, as this is when most resources are managed.



Il. The need and context for teaching sustainability in vocational education

Therefore, integrating education for sustainable development into the vocational training phase is one of the key elements for the success of
Agenda 2030. An analysis of the education programmes for vocational education has shown that this topic operates at different levels in different
education systems, but that it needs to be intensified in all project partner countries. Hence, the task of creating a teaching aid for vocational
teachers to support the implementation of elements of sustainability into vocational education was undertaken.

The project is based on the environmental-social education approach, which distinguishes several levels of impact, necessary to be activated in so
that the results achieved are real and sustainable: from actions to stop environmentally damaging processes, to practices that support the
development of new patterns, to changes in public awareness - an inevitable condition for success*.

The project responds to the recommendations made by the Council of the European Union in June 2022. This political declaration of member
countries identifies learning that prepares for ecological transformation and sustainable development as a priority in education and training
programmes. The need to support teachers in in enhancing knowledge and skills for teaching about the climate crisis and sustainable
development, and to ensure that all learners have access to knowledge on this issue, through formal and non-formal education, was identified**.

The handbook is a practical aid, ready for immediate use. It contains lesson plans for vocational subjects that follow the syllabus while
considering aspects of sustainability. It is not a separate issue requiring additional lesson time. The handbook is based on the principle that the
greatest effectiveness in sustainability education can be achieved when these principles accompany the teaching of all other content and skills.
Knowing how to save water, reduce waste, use recycled packaging, use renewable energy sources or take care of people's working conditions
should become a natural background for learning and then daily working practice.

* the concept described in the book Active Hope by J. Macy, Ch. Johnstone, Warszawa 2023.
** Council adopts recommendation to stimulate learning for the green transition and sustainable development, https://www.consilium.europa.eu/en/press/press- .
releases/2022/06/16/council-adopts-recommendation-to-stimulate-learning-for-the-green-transition/?utm _source=dsms e

auto&utm medium=email&utm_campaign=Council+adopts+recommendation+to+stimulate+learning+for+the+green+transition+and+sustainable+development ‘



https://www.consilium.europa.eu/en/press/press-releases/2022/06/16/council-adopts-recommendation-to-stimulate-learning-for-the-green-transition/?utm_source=dsms%20auto&utm_medium=email&utm_campaign=Council+adopts+recommendation+to+stimulate+learning+for+the+green+transition+and+sustainable+development
https://www.consilium.europa.eu/en/press/press-releases/2022/06/16/council-adopts-recommendation-to-stimulate-learning-for-the-green-transition/?utm_source=dsms%20auto&utm_medium=email&utm_campaign=Council+adopts+recommendation+to+stimulate+learning+for+the+green+transition+and+sustainable+development
https://www.consilium.europa.eu/en/press/press-releases/2022/06/16/council-adopts-recommendation-to-stimulate-learning-for-the-green-transition/?utm_source=dsms%20auto&utm_medium=email&utm_campaign=Council+adopts+recommendation+to+stimulate+learning+for+the+green+transition+and+sustainable+development

I1l. Instructions for use of the handbook

1. Content and division of the handbook

The handbook consists of two parts. The first part was developed in response to the experiences of vocational education experts of partner
organisations and the recommendations of the Council of the European Union, which indicate the need to include vocational education staff in
global education and increase their competence to teach in the field of sustainable development (SD). Without these kinds of resources, it is
difficult for instructors to fill similar deficits among students. Therefore, twelve handouts are included in the first part for use in the training of
educators. They can be carried out by teachers more experienced in the issue, for example by coordinators of international projects in schools, as
well as by trainers in education for SD. It is advisable that teachers, who will use the lesson plans for students in their lessons, have been trained in
advance on the basis of a selection of the most relevant lesson plans for VET staff. The plans concern development of competences in three areas,
which are important from the perspective of a comprehensive approach to SD in vocational education:

1. Raising awareness of sustainability aspects in preparation for the career.
2. Socially important issues
3. Responsible action in different sectors

The second part of the handbook contains lesson plans for students. They are divided into modules on the following vocational branches:
1. Gardening and landscaping

2. Hairdressing

3. Food Service

4. Electrical industry

The choice in sectors was dictated by the range of participating organisations' resources to develop the handbook and the possibilities to test the
educational material with the target group. -



I1l. Instructions for use of the handbook

2. Layout of the lesson plans

Each lesson plan is prepared based on a template with fixed elements:

A

To To o To T To o o Do

TOPIC (the number next to the topic indicates the lesson number and the number of the competence module to which the lesson plan
belongs, e.g. 1.2 ,Following sustainable development goals while creating backyard gardens” indicates lesson plan 2 in module 1 “Gardening
and landscaping”)

OBJECTIVES, regarding knowledge ("after the class th student knows”), skills ("after the class the student is able to0”) and attitudes ("after the
class the student understands”);

defining the time needed to complete the lesson plan;

a list of materials and teaching aids needed;

preferred number of participants;

REMARKS for the lesson plans, which the trainer should be familiar with (optional)

THE STAGES OF THE LESSON in brief bullet points to help the trainer to understand the proceedings (step 1, step 2 etc.);

DEVELOPING THE INDIVIDUAL POINTS with a description of the implementation of each of them;

AN INDEX OF THE SOURCE MATERIALS used, which can be consulted to extend the knowledge on the particular issue;

APPENDICES containing teaching aids for the implementation of exercises, demonstrations, mini-lectures, etc.

At the beginning of each outline you will find the symbols of the 2030 Agenda Goals to which the project relates.

With a unified outline, the handbook is easier to use. The graphic design of the lesson plans has been developed in such a way as to suggest the
different stages of the activities and to indicate what each part is about.



I1l. Instructions for use of the handbook

3. How to work with the lesson plans

The handbook is intended by the authors to be as user-friendly and easy-to-use as possible for teachers of vocational subjects:

A thelesson plans are divided into easy-to-read sections which make it easy to quickly understand the lesson objectives and content;

A the lesson plans contain all the materials and appendices needed to deal with the topic, designed in a convenient form;

A thelesson plans are adapted to the usual rhythm of 45-minute periods;

A topics are mostly developed in the form of a single lesson, so that they can be implemented without a large loss of time for the core
curriculum;

A the handbook has a layout that makes it easier to move around the issues and competence modules.

The lesson plans are a ready-made resource. They contain not only instructions for the exercises that are suggested to be carried out, but also, for
example, questions and tips to help the teacher summarise the activities.

The lesson plans do not have to be followed in their totality or in the sequence in which they appear in the handbook in order to achieve the
educational objective. The trainer can choose the lesson plans and arrange them into an individual cycle, fitting the group and fulfilling its needs
One lesson plan can also be carried out if such a topic is not present in the course. The trainer may also use single exercises included in the lesson
plans if he or she finds them helpful for implementing another topic. Each module includes lesson plans that can be used to teach several careers
in a particular sector.

The lesson plans for VET staff can also be used with students, e.g. during off-site training or extra-curricular activities (they are longer than the
lesson plans for students).

Many of the lesson plans are based on the idea of teamwork. This is a method tested by the experts developing the handbook and highly
appreciated for the results that can be achieved in working with young people. It is about involving and guiding the students themselves and

learning from their previous experience. This allows the participants to better identify with the topic and remain in the reality of their learning and -
working world, and as a result also releases them to become more emotionally involved. From the trainer, this method requires a step away from f,"

'ex cathedral' teaching and the ability to tag team with the participants. In practice, this means reducing lectures and talks in favour of exercisgj

or discussions. /



I1l. Instructions for use of the handbook

4, Reflections and good practices resulting from the pilot programme

The lesson plans in this handbook have been tested with students and teachers during classes at vocational schools in Poland, Denmark and
Germany. We received feedback from both groups, which has been reflected in their final versions. The follow-up feedback after testing, from
both students and teachers, convinced the authors of the materials that the challenge of developing them was indeed well worth it. It was found
that the topic of sustainability is not common in vocational education, and both groups consider it important. The piloting showed a high
emotional involvement of the participants in the activities, a strong participation in the discussions and, at the same time, many questions that
arise when exploring particular topics in more profound ways. Teachers emphasised that they had received teaching materials that they had not
had before, both in content and in form. In their view, the special value of the handbook is in its combination of formal education and non-formal
education methods, which makes it more interesting. The students, on the other hand, liked the interactive way in which the classes were
conducted, their high level of practicality, a lot of visual materials and the examples being based on real situations from the world of school and
work.

Below, we have gathered some tips that are worth mentioning for future trainers:

A Students have relatively little knowledge and understanding of sustainability. They know that it is important to protect the environment, but
they do not necessarily see the connection between environmental protection and social development and economic growth. They hardly
identify the 2030 Agenda Goals, which makes them unaware that sustainable development is also about caring for people - their right to
health, education or safe work. Therefore, you can find the lesson plan 1.1: The 2030 Agenda for Sustainable Development and its 17 goals in
the handbook. It is a good idea to start classes with students on this issue, which provides the basis for the following lessons in which aspects
of sustainable development are linked to career issues.
A The lesson plans presented in the handbook are aimed at convincing students that their daily routines, later their professional activities, have .~~~
a real impact on the development of the world. Some of the younger generation are convinced that 'ordinary citizens' are simply notin a l/”
strong position to do much. It is often associated with shifting responsibility onto the economic system, people governing and, as a result,lf’
indifference and being passive towards globally significant issues. /



I1l. Instructions for use of the handbook

The experts who has developed the lesson plans come from different countries with varying education systems and various vocational
training programmes. The ranges of learning outcomes defined for the given careers are different, even if they have the same names. The
economic sectors and the professions assigned to them are also defined slightly differently. The handbook relies on a general overview of the
sectors and careers to be made relatively suitable for any country. Therefore, there may be differences in the effects defined in the lesson
plans for a given specific occupation compared to the effects defined for that occupation in certain countries (nevertheless, the lesson plans
for students cover the learning outcomes defined for levels 3 and 4 of the European Qualifications Framework). Teachers should take this into
account and be flexible in their use of materials when implementing their educational objectives.

The lesson plans are mostly planned to be completed in 45 minutes. However, when working with students, this time often prolonged as
some groups discussed at considerable length and younger students needed more detailed instructions for exercises and introductions to
the issues. It is recommended to take it into account in the planning of the lesson.

It is also worth looking at all lesson plans, including those for occupations other than the one taught by the teacher, as they may involve
students in aspects other than their occupation - as customers of a hairdressing salon, gardeners or householders. Such activities can be
carried out additionally, for example as part of tutoring lessons, 'Earth Day' celebrations, etc.
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1.1 TOPIC: Why sustainability?

OVERVIEW OBJECTIVES

Step by step Time After the class the After the class the teacher can | After the class the teacher
teacher knows better better understands better
V what the SDG istingui V th ity of

Step 1. Introduction and watching a video about Sustainable whatthe sare | V. distinguish between € Necessity’ o

V what defines

Development Goals traditional and sustainable sustainability in every
' 15 mins sustainability

. . . T . . aspect of production
A discussion aimed at sustainability and its goals which are management P P

. . V consistency of thinking
intended to protect the environment S
on sustainability is

necessary to achieve

sustainable
Step 2. A group discussion and presentation on: "How is 30 mins development goals
sustainability possible in "our” career?
Time: 45 mins } Number of teachers:

minimum 10

A lesson plan for VET staff
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STEP 1. Introduction and watching a video about Sustainable Development Goals.
A discussion aimed at sustainability and its goals which are intended to protect the environment

The trainer shows the video using the link: https://www.youtube.com/watch?v=5G0ndS3uRdo to show the SDGs, and the participants discusses the

most obvious (in their opinion) envirommental sustainability issues using the chart of SDG

(Appendix 1).

A First they work individually (suggested time is 5 minutes). After that, there is a group discussion, based on participants’ reflections and thoughts.

A Atthe end of the introduction, the participants see a video explaining the definition of sustainability (3 minutes). The trainer uses the following
link : https://www.youtube.com/watch?v=zx04KI8y4dE



https://www.youtube.com/watch?v=5G0ndS3uRdo
https://www.youtube.com/watch?v=zx04Kl8y4dE

STEP 2. A group discussion and presentation on: "How is sustainability possible in the particular career?”

A The participants work in groups of 4 or 5 people, and they get the template (Appendix 2), which they fill in after they have chosen a
career which they want to consider discussing the sustainability rules. - 15 minutes

A Affterall, each group presents the results of their work and they also explain the reasons of their choice of the career

-15 minutes.




APPENDIX 1
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APPENDIX 2

Chosen career

For example: a carpenter, a gardener, a hairdresser etc

The issues regarding sustainability to consider in the chosen career

For example:when doing gardening it is imporlant to usematerials that can be recycled, the main reasons are. ..

Presentation in front of the other participants
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https://www.youtube.com/watch?v=5G0ndS3uRdo

https://www.youtube.com/watch?v=zx04KI8y4dE
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, 1.2 TOPIC: How to raise awareness about sustainability

-

OVERVIEW OBJECTIVES

Step by step Time After the class the After the class the teacher After the class the teacher
teacher knows better can better understands better

Step 1. Brief introduction to the issue of the lesson 5 mins V  how you should V interpret different social V all areas of global social
understand the types of society from the sustainability,

Step 2. Historical aspect of sustainability 15 mins term. sustalna!O|I|ty pomt.of erfw of
and its evolution sustainability
over the years

Step 3.Global social sustainability 20 mins

Step 4. Summary, conclusion and evaluation 5 mins

i
d ,,I
Number of teachers: l Things you need: R

i3 emarks: This is only rough time scheduled for the \
min.

lesson. Participants’ discussion has top priority. Frontal
teaching should be avoided. If there is no discussion,
then you should move on to the next point. In step 3,
each participant should work on at least one example
\independently.

Internet connection, beamer projector,
- laptop or any other similar electrical device,
- o - blackboard or whiteboard,
" Time: 45mins ] no printouts or flipchart. — it does not follow
Qustainability rules)

A lesson plan for VET staff
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STEP 1. Brief introduction to the issue of the lesson

A Question: Have you ever heard of the term sustainability and what do you associate with it?
A Alternative question: What do you expect from a lesson on sustainability?
A Each participant MUST speak (at least once).

A Each participant mentions only one issue/aspect and then another one speaks. After that, any participants can speak again if they want to talk
about more aspects. They may talk until all of the aspects the participants mention are covered.

A The participants should talk about each of the aspects until everyone can understand it; if necessary, the participants can explain to each other
why they have mentioned a particular issue.

A Everything mentioned is written down using the bullet points

A The trainer must pay attention here to the mentioned aspects that have not been included in the lesson plan and discuss them during the
summary.

A The trainer is only a moderator of the lesson ; there is no evaluation of participants’ statements.

A The stage of the lesson is very important for raising awareness of the sustainability, so the trainer should encourage discussions; not forgetting
about the time.

A When the discussion is finished they go to the next step of the lesson, in which the mentioned aspects/issues should remain visible for the
participants
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STEP 2. Historical aspect of sustainability

A The trainer gives the following historical facts about sustainability and after each section, they ask the following questions:

A What other associations regarding sustainability does it bring to your mind?

A What conclusions can you draw from the fact?

A Whatlesson can you learn from it for yourself?

A The participants can complement what others have said. It is not necessary to provide an answer or make comments to all facts and to every
question if the participants cannot think of any. REMEMBER! The trainer is only a moderator of the lesson ; there is no evaluation of
participants’ statements.

A - Ethnology has shown that in very many indigenous cultures (before contacting with Europeans), traditional-sustainable economic activity
was anchored in cultural memory as a moral guideline of “sacred connection to mother Earth” (images of sacred animals, myths, rituals and
religious taboos).

A -400-1300 AD Anasazi Indians inhabited the present states of California, Nevada, Utah and Colorado. The fertile soil of the areas were
becoming deserts or steppes. One of the theories says that the invention of a particularly effective wood axe led to uncontrolled

deforestation and thus to an ecological disaster. Archaeologists can demonstrate a rapid growth in cannibalism at the end of the culture.

A - Sustainability as a term which has been used in forestry for a long time, e.g. in Italy since 1350, meaning: "forestry principle according to
which, in the same time,no more trees may be cut down than can grow back ".

A - On December 2, the UN General Assembly (UNGA) declared 2022 to be the "The International Year of Basic Sciences for Sustainable
Development".

A - According to Federal Law Gazette Volume 2021 Part | No. 15 (Bundesgesetzblatt Jahrgang 2021 Teil I Nr. 15): regarding training -7
reorganisation for electrical professions, sustainability is one of the profile items of the skills, knowledge and abilities which the students get. 7




STEP 2. Historical aspect of sustainability cont.

A Other historical facts about sustainability can be mentioned if they are considered to be useful.
A Numerous illustrative material on the individual points can be found on the Internet, examples can be taken from Appendix 2.
A The objectives of Part 2 of the lesson:

A raising awareness that sustainable way of living and acting is more and more frequently associated with the concept of "habitability of the
planet”.

A raising awareness in the importance and in the international interest of the issue of sustainability.

A raisng the teachers’ awareness of their responsibilities and obligations arising from legislation.

A promoting the idea of sustainability that has already been successfully implemented for a long time and their benefits.

A the trainer does not need to go into detail, especially if the detailed expertise is not available in the specific aspect (e.g. archaeology).

A when the participants start seeing themselves as “engaged” and not ,beside” the issue, the goal of this step can be considered achieved.




STEP 3. Global social sustainability - part 1

A Question: What do you think of the following definition?

A "Sustainability is acting for the use of resources, in which a long-lasting fulfillment of needs is essential by preserving the natural regenerative ability
of the systems involved (especially living beings and ecosystems)."

A Question: How would you explain it using your own words?

A The trainer may use the image from Appendix 1. They should be considerate of the language comprehension ability of the participants!
When the participants have agreed how to formulate a sustainability definition using simple language, they can move on to the next
question.

A Question: What do you think of the following statement?

A "The technological development of mankind is partly much faster than the development of social norms and activities."

A If necessary, the trainer can use the following facts to stimulate the participants' engagement:

A Indigenous cultures, already mentioned, some of which lived and operated sustainably for thousands of years.

A The Anasazi Indians as a very good example in global history

A The disposal of radioactive waste from nuclear power plants in the ocean (the first one was in 1946 and last one was in 1993)

A The floating "islands” of plastic waste in the ocean
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Task: Each participant thinks about

The area/aspect they know that has developed strongly in the last 80 years; any aspect/area may be mentioned here, as long as the
participants can also give examples for points from B) to E) regarding it

Which resource is mainly used in it?

What is the traditional approach to this area/aspect?

(optional) What problems are connected with it?

How can you deal with this resource in a more sustainable way?

The particippants should have not more than 3 minutes to think about the aspects/areas. If they have found point A) but the rest is not yet,
the participants can work together and give ideas. The participants are not experts and they first need to learn sustainable thinking. They can
do a quick research on the internet.

The results are summarised and written in a table that is clearly visible to everybody.

The following example can be used as a starting point:

A) Industrial agriculture + synthetic fertilizers

B) Soil fertility

Q) Increased farmland and using synthetic fertilizers does not cause problems, they bring only benefits (lower food prices).

D) Soils which were fertile become infertile so they can no longer be cultivated; reason: the biological processes in the soil are more complex
than traditionally assumed

E) The cultivation of soils on a large-scale must be scientifically investigated in long-term studies and new methods must be developed.




STEP 4. Conclusion and summary

A Noted key points mentioned in Step 1 should be presented again. They must be visible during the final discussion.
A Question: Which of your expectations have been met and which have not during the lesson?
A Alternative question: Have your expectations regarding the lesson been met?

A The participants' answers can be used as suggestions for the later evaluation of the lesson.
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APPENDIX 2- Sources

A Historic facts about sustainability
https://de.wikipedia.org/wiki/Nachhaltigkeit#Traditionelle Nachhaltigkeit
https://de.wikipedia.org/wiki/Anasazi

https://www.unesco.de/wissen/wissenschaft/internationales-jahr-der-grundlagenforschung-2022



https://de.wikipedia.org/wiki/Nachhaltigkeit#Traditionelle_Nachhaltigkeit
https://de.wikipedia.org/wiki/Anasazi
https://www.unesco.de/wissen/wissenschaft/internationales-jahr-der-grundlagenforschung-2022

A Picture Appendix 1:

Quelle: Von Developpement_durable.svg: Johann Dréoderivative work: Sebastian Wallroth (talk) - Developpement_durable.svg, CC BY-SA
3.0, https://commons.wikimedia.org/w/index.php?curid=8374341

A Sources for Step 3 - part 1:

The disposal of radioactive waste from nuclear power plants in the ocean : https://www.atommuellreport.de/themen/detail/endlager-

meer.html

A The floating islands of plastic waste in the ocean : https://education.nationalgeographic.org/resource/great-pacific-garbage-patch/



https://commons.wikimedia.org/w/index.php?curid=8374341
https://www.atommuellreport.de/themen/detail/endlager-meer.html
https://www.atommuellreport.de/themen/detail/endlager-meer.html
https://education.nationalgeographic.org/resource/great-pacific-garbage-patch/
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1.3 TOPIC: Why and how you should work with the issue of
the 17 Sustainable Development Goals at the vocational
education level.

-

OVERVIEW OBJECTIVES
Step by step Time After the class the After the class the teacher can | After the class the teacher
teacher knows better better: understands better

Step 1. How d derstand d i
ca?:ers7 oW dowe tnderstahd progress and stccess i our 10 mins V about the Agenda V identify the social and V that work life has a

) 2030 and its goals economic challenges of significant impact on the
Step 2. The 17 Sustainable Development Goals in the Agenda . the modern world implementation of SDGs
2030. 20 mins V where you can find

data regarding V list the SDGs

Step 3. Performance indicators of selected Sustainable 15 mins progress of SDGs
Development Goals. implementation V identify priority in

choosing goals, from the
perspective of the
profession they teach, and
justify their choice

Number of teachers: 10-15 } Things you need:

workshop room, displayed SDGs from
(Appendices 1 and 3) and printouts of a
board (Appendix 2)

_ o -
7/ Planned time: 45 mins }

A lesson plan for VET staff




STEP 1. How do we understand progress and success in our careers?

The aim of the first exercise is to look at different aspects of sustainability. The participants are divided into five groups:

1-people 2-planet 3 -prosperity 4 - peace 5 - partnership

Each group is to collect as many examples as possible, convincing that a particular aspect is a priority for progress and success in the career,
E.g. people:

- every employee should have regulated working hours to keep health and not to get professional burnout quickly,

- people should not do shift work, because it puts out their natural biorhythm of order,

- every employee should be provided with protective clothing for work, etc. by the employer

After 10 minutes, the teams present their work. The trainer, in order to spark off a debate, presents and explains the scheme of the idea of sustainable
development (Appendix 1)




STEP 2. The 17 Sustainable Development Goals in the Agenda 2030.

The trainer gives more information about the 2030 Agenda, and explains the participants that the 17 goals it contains are divided into tasks which
are monitored by indicators. A dashboard of the 17 Sustainable Development Goals (Appendix 2) is shown to the participants.

The participants are divided into groups of 3-4 people (preferably representatives of the same or close industries should cooperate in the same
group). Each group gets a printed board from Appendix 3. In the groups they discuss and try to determine the rank of a given goal in the context of
the profession they teach. To better understand the concerns of the goals, participants can use websites dedicated to them, such as:

https://www.un.org.pl/

— https://kampania17celow.pl/17-celow-dla-biznesu/
%

STEP 3. Performance indicators of selected Sustainable Development Goals.

The participants, using online statistical tools, e.g.: https://dashboards.sdgindex.org/map and they analyse the indicators for several goals they have
identified as priorities in Poland.

Sample questions to consider:
To what extent has the goal been achieved?

Where are there any shortcomings in each goal implementation? What could be the reasons for this? Which industry has the greatest impact on
achieving the goal?

How does achiving the goals work in Poland, in comparison to other EU countries? ’

How do the indicators for the each particular goal work in other chosen European countries? Could it affect the migration of workers? /



https://dashboards.sdgindex.org/map

APPENDIX 1

Source:
e L
DEVELOPMENT (SDGS), 2015

PROSPERITY

(€©) Wayne visser 2015 ;
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APPENDIX 2

Rank the sustainability goals in order of importance from the perspective of the profession you teach (I - the most urgent goals to achieve, Il -
goals less important).

-
I
’
£
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APPENDIX 3

G00D HEALTH GLEAN WATER
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V  http://www.un.org.pl
V  https://kampanial7celow.pl/agenda-2030/
V  https://dashboards.sdgindex.org/map -



http://www.un.org.pl/cel1
https://dashboards.sdgindex.org/map
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IV. Sustainability in vocational education - lesson plans for VET staff

2. Socially important issues
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TOPIC: The impact of greenwashing on achieving
the Sustainability Development Goals.

-

OVERVIEW OBJECTIVES

Step by step Time After the class the After the class the teacher can | After the class the teacher
teacher knows better better understands better :

Step 1 Int'r.odl.Jctlon and short knowledge test on selected 10 mins V  what the term V distinguish real V  that the

sustainability issues greenwashing sustainability and implementation of the
means greenwashing SDGs cannot be based

Step 2. Tricks used by some companies to convince the recipient 20 mins V that there are on untested

of their commitment to sustainability reports of lobby recommendations,
and manipulation V that unfair competition,

Step 3. Summary. Mindmap on the impact of greenwashing on ) concerning are rarely the way to

L 15 mins I .
achieving the SDGs. sustainability achieve long-term
solutions for

sustainability in
business

Number of teachers: 10 } Things you need:

chairs arranged in a circle, flip chart or
whiteboard and markers, printouts or
;, electronic versions of appendix 1 and 2,

./ Time: 45 mins } a projector

A lesson plan for VET staff




STEP 1. Introduction and short knowledge test on selected sustainability issues

The trainer introduces the issue of the class and invites participants to take part in a short knowledge test (Appendix 1). The exercise can be
conducted electronically (using tools like Mentimeter, Kahoot) or using printed worksheets. Each participant individually judge whether the
statements are "true" or "false." Suggested time to answer is 10 seconds. After presenting consolidated test results, participants share their
observations. The trainer, summarizing the exercise, points out that sustainable development is also a field of action for various clients and the
achievement of the SDGs is influenced by many lobbies. Not always they are fairl. Sometimes they misinform or manipulate the decisions of others.
The trainer informs that the next exercise will show the most common proceders of greenwashing.

STEP 2. Tricks used by some companies to convince the recipient of their commitment to sustainability

The trainer asks the participants to match the name of the trick with its description or example (Appendix 2 in electronic or paper
version). After checking the answers, there is a discussion between the participants on how they recognize the reliability of the
message, what cases of greenwashing they have dealt with in the branch they teach.

STEP 3. Summary, mindmap on the impact of greenwashing on achieving the SDGs

Participants together consider how greenwashing affects the realization of the SDGs and how to counteract its negative impact? The result of the
brainstorming is illustrated with a mindmap (either electronically or on paper).




APPENDIX 1

TEST "true" or "false"

1) Greenwashing, which means giving the impression that the actions taken are green and part of the trend of sustainable development, when in fact
some aspects of them are not favourable to such development, began in the 1970s.

TRUE

2) The RSPO certification system applies to avocado plantations that act following sustainable development principles.

FALSE

The indication applies to oil palm plantations. However, it is worth recalling that any large format monoculture impoverishes the environment, so even
RSPO-certified products may not be fully organic.

3) Lithium, which is used in electric vehicle batteries, is controversial for its impact on natural environment.

TRUE

The sourcing of lithium is time-consuming, expensive, and not very environmentally friendly. It requires large amounts of fresh water and electricity.
Currently they try to improve the sourcing technology.

4) Rolled lawn is less environmentally friendly than regular seeded lawn.

TRUE

Rolled lawn required intensive fertilization and rehydration, as well as mechanical preparation and transportation.

5) Environmentally friendly exterior paints and varnishes can be marked with the following logo

'*’*"
£
t"'
Eu NS

Ecolabel

www.ecolabel.eu

TRUE

The most important thing about the EU Ecolabel program is the life cycle approach to products or services (known as LCA). This means that a product
or service bearing the EU Ecolabel has been designed so that its environmental impact is minimized throughout the LCA cycle, that is, from extraction
of raw materials to production, through packaging and transportation processes, during the usage time until reprocessing. The product's performance
features are also evaluated to ensure that the product fulfills its task.




APPENDIX 1

6) The areas of organic farms in Poland do not exceed 5% of the total area of farms.

TRUE

Currently, about 3.5% of the total area of farms in Poland is organic.

7) Green florist sponge, for wet composition, can be composted after use.

FALSE

The sponge turns into microplastic when in contact with water.

8) Agrotextile in the garden can be replaced with cardboard.

TRUE

9) Due to the risk of self-ignition of plants, the possibility of fire explosion in the facility with green roofs is bigger.
FALSE

The original reason for using greenery on roofs was, among other things, protection against fire. Making green roofs is now an architecture standard
that guarantees safety.

10) Eggshells are non-vegan food wastes, so like bones they cannot be composted.

FALSE

Crushed eggshells can be composted or used as a natural deacidifying fertilizer.




APPENDIX 2

title description

overstating Emphasizing the eco-friendliness of a product, while the natural ingredients in it are only a inappreciable percentage.
Example: Some cosmetics manufacturers, add just a little natural ingredients and advertise their product as "natural."

norm as an advantage Working within the standards for their industry, but portraying the action as special support for green activities. Sample: ING
Bank boasted of financing 61 hybrid buses. Financing in that case meant leasing. The bank did not allocate its profit and did
not buy these buses "for higher motives”. It lent its money primarily to make a profit, but in the process "washed its green

image."
the lesser of two evils as Persuading that the solution used is not the worst possible option, so "better this way than not at all." Example: Some
an advantage supermarkets offer plastic bags bearing slogans like "Environmentally friendly bag. “100% recyclable" or "Together we

protect the seas and oceans from pollution." instead of convincing customers to come with their own reusable bags.

camouflage or change of Public Relation policy covers the company's "infamous" activities. Example: Polska Grupa Energetyczna S.A. is the largest
image depending on the coal-fired power generator in Poland. In recent years, the company has been promoting itself with actions designed to
context of the action "wash its image," such as:

- washing electric cars for free,

- posters about investments yet to be made or those that are a fringe part of the business, e.g., billboards about renewable
energy with windmills and the slogan: "We have energy to change. We are the leader in renewable energy production in
Poland."

Sometimes the name itself is confusing. Interestingly, the procedure locally is so undesirable that in France, for example,
since October 2022, it has been illegal to use names such as "sausage" or "ham" to refer to plant-based alternatives to meat
products.
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title

Would-be certificate

action incompability

unidentified statistics

perception mechanisms
abusing

description

Placing a number of labels on packaging to convince people to choose a product or service. It is worth to get familiar with
the current certifications so that you do not trust every "eco" stamp. In Poland, the most popular indications of a product's
environmental performance are:

(a) whether the product comes from organic farming,

(b) whether the product's packaging is recyclable,

c) how much energy the product consumes.

The EU introduced the universal EU Ecolabel more than 25 years ago. It applies to a variety of products (from furniture,
through household chemicals, clothing to travel services) that meet certain environmental standards.

Promoting their "eco" attitude while being incomprehensible and ignorant about nature at the same time. A case in point:
in 2020, BNP Paribas Bank undertook a campaign in which a tree was to be planted for every account opened or credit
provided. Unfortunately, firstly, it chose a species with the trade name Oxytree (recommendations of scientists about it are
ambiguous). Secondly, the action was accompanied by a campaign with a letter sent to customers on several pieces of

paper.

Giving vague data. Example: "From a study conducted in Germany, it appears that (...)."

Itis worth noting:

- how are the figures, statistics given?

- What are the sources of the data? Do they come from reliable sources, e.g. OECD, Eurostat, CSO?

Overuse of people's natural abilities and proclivities. Example: using the fact that the green colour (packaging, product,
space design) connotes with environmentally friendly issues. In reality, it is not always the way.




http://ec.europa.eu/environment/ecolabel/

https://www.green-projects.pl/ekomarketing-jak-firmy-nabieraja-na-ekologie
https://www.agroeko.com.pl/o-nas/aktualnosci/162-uwaga-falszywe-certyfikaty -
https://docplayer.pl/5253804-Ekoznakowanie-czyli-krotko-ekoetykietach.html .



http://ec.europa.eu/environment/ecolabel/
https://www.green-projects.pl/ekomarketing-jak-firmy-nabieraja-na-ekologie
https://www.agroeko.com.pl/o-nas/aktualnosci/162-uwaga-falszywe-certyfikaty

/
’
!

**+, | Co-funded by ANDPRODUCTION
..+ | the European Union

* %%
*

, 2.2 TOPIC: Energy and energy balance

-

OVERVIEW OBJECTIVES

Step by step Time After the class the After the class the teacher After the class the teacher
teacher knows better can better understands better
Step 1. Sustainability - revision 5 mins V thatenergyisa V identify unsustainable V asociety will always
resource that must use of energy resources need energy sources,
Step 2. Definition of energy and energy resources 15 mins be used and find the alternatives sustainable
sustainably management is
therefore essential.
Step 3. Sustainable use of energy 20 mins
Step 4. Summary and evaluation 5 mins
000
Number of teachers: ¢~ Things you need: Internet connection, beamer Remarks: This is only rough time scheduled for
min. 3 projector, laptop or any other similar electrical the lesson. Participants’ discussion has top
’ device, blackboard or whiteboard, priority. Frontal teaching should be avoided. If
no printouts or flipchart. — (it does not follow there is no discussion, then you should move on
sustainability rules) to the next point.

Time: 45 mins }

A lesson plan for VET staff




STEP 1. Sustainability - revision

A Question: What does sustainability mean?

A Scientific definition: "Sustainability is acting for the use of resources, in which a long-lasting fulfillment of needs is essential by preserving the natural
regenerative ability of the systems involved (especially living beings and ecosystems)."

A This definition must be given using the exactly the same words as above. The tutors should focus on the participants' understanding of the language!
It is important to mention the words “use of resources".

A Question: What resources might they mean?

A The examples of various resources are given by the participants and written down by the trainer (as keywords) and they should be visible for
everyone. The term "energy" should be mentioned by the participants as one of the examples of the sources.

A Resources classified as raw materials will be discussed in separate lessons.




STEP 2. Definition of energy and energy resources - part 1

A Here the concept of energy is going to be discussed. The aim is to promote the sustainable use of energy. Unfortunately, the colloquial
language contains many idioms and various meanings of the term (at least in German), which may be confusing!

A Next, the following definitions are presented. Their scientific accuracy is undeniable since they exist in such sciences as physics, biology and
chemistry. (A tip to be used here: ,You can have your own opinion, but you must not discuss with facts.") It happens frequently that incorrect
statements are said when discussing sustainability and brought to the public by the media to fight against changes (e.g.: climate change
denial, greenwashing) It is important that the participants get a chance to deal with the definitions and to get familiar with them so that they
can deal with them in the task later on.

A Energy definitions, (to be read out): Energy is something constant which means that it cannot be created out of nothing and cannot
disappear. Energy can only change forms, be transformed.

A Question: When we move, where do we get the energy from? Answer: Food
A Question: How is the type of energy called in general? Answer: chemical energy

A Question: How does the energy get into food? A variety of answers are acceptable, but in the end the following conclusion must be stated,:
The energy of solar radiation is used by plants to convert it into chemical energy (photosynthesis), then we eat the plants or the animals that
eat these plants. (The trainer may mention here that: solar radiation is created by nuclear fusion processes inside the sun. It will be discussed
in the lesson about : "Renewable energy sources").

A Question: We have seen an example of a process of changing energy from one form to another. Who can describe another conversion
chain of energy thinking of their everyday life?

A If participants have problems to do it, the trainer can give the following suggestions:
1)  We mostly eat heated food, how does it become warm? Electric power plant>electric energy>heat energy

2) Where does the kinetic energy of vehicles come from? Fuel=chemical energy>mechanical energy

A Note: The goal of the task is to introduce the issue of converting the energy to the participants. Depending on technical knowledge of the -
participants and the trainer, the conversion chains of energy can be looked at differently (some details can be added or omitted). s
f,f
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STEP 2. Definition of energy and energy resources - part 2

A The next step comes when the basic understanding of energy conversion processes has been provided.
A Definition: Life is a collective term for many material phenomena in nature, which are in a constant, regulated exchange of energy.
A Question: How would you explain this definition?

A Alternative question: What would there be if no more energy exchange took place? Then all the society would be dead,

A The goal is build participants’ understanding of the fact that the society still exist and the fact that humans and animals live in our
environment means a permanent transformation of energy forms. Every process means energy demand and energy transformation. and that
our society will always have energy needs that must be met. The energy resources (in different forms) must therefore be permanently
available.




STEP 3. Sustainable use of energy - part 1

A The pictures from appendices from 1 to 4 show: incandescent lamp, halogen xenon lamp, high-pressure sodium vapor lamp, energy-saving
lamp, LED lamp.

A Questions: What do we see in the pictures? How do they differ? Why are there so many different types of lighting?

A Answers: Light sources (lamps), the difference is in the way light is produced (design), they are different in efficiency/they produce light in
different ways.

A Question: Why did we have to invent the LED lamp when we have already had the light bulb for over 100 years?
A Trivia fact: In Livermore, California (USA), an incandescent bulb has been shining in the local fire station since 1901. (see Appendix 5)

A This question can be used to start a discussion. The participants should give more facts about different light bulbs by themselves. The trainer
is only a moderator.

A The participants can do a brief Internet search to gather facts about the lighting. Alternatively, the table in Appendix 2 can be used.

A Energy conversion has already been discussed in the previous part of the lesson, Here, the goal is to raise their awareness of how the energy
conversion can be used differently ("well" from an energy conservation perspective). Here comes the next definition:

A Definition: in energy conversion there are losses in the sense of energy devaluation, for example in the form of friction or heat energy. There is no
technology that can convert energy without energy devaluation.

A Question: We looked at some energy conversion chains in the previous section. What losses in terms of energy devaluation occur
there?

A Inthe first example, besides the kinetic energy, we get warm while converting the chemical energy of food, when we ride a bicycle, the
energy is also converted into friction energy that we cannot use.




Quiz. Only one answer is correct at a time. Its intention is to start discussion. Also, some additional questions may be asked.

1. There are 3 different types of sausages in the supermarket. Which type of the sausage probably needed the most amount of energy to be
produced?

Sausage without packaging

Sausage in a plastic packaging with a label made of recycled cardboard

Sausage sliced with pieces of paper between the slices, in a plastic packaging made of recycled plastic

a)- correct - no extra energy was used for repackaging or recycling.

2. s it possible to talk about a positive energy balance when the waste is incinerated to produce electricity and the heat is used for heating?
yes, we have generated electricity from something useless

only if we incinerate paper, which incinerates particularly well and generates more electricity

c) no

¢)- correct- because more energy was used for paper production (because the energy cannot be created from nothing and there were useless
forms of energy during every conversion). First of all, it is ALWAYS better not to produce waste at all!




STEP 4. Summary and evaluation

A Question: What are your conclusions from the lesson?
A Alternative question: How do you evaluate the actions in your country regarding the use of energy resources?

A The participants answer the questions as a free exchange of ideas




APPENDIX 1




APPENDIX 2




APPENDIX 3




APPENDIX 4




APPENDIX 5
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APPENDIX 6

Lighting source Luminous efficacy (in lumens) Savings compared to
ghting per 1Watt (electrical power) incandescent lamp
incandescent lamp approx.12 -
energy saving lamp Depending on the type 0
(compact fluorescent lamp) 40 - 65 Up to 80%
Dependng on the type 0
LED- Lamp 27 — over 150 Over 90%

A 95% of the energy in an incandescent lamp is converted directly into heat and thermal radiation and only 5% is used for lighting.

‘‘‘‘‘
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Bild Appendix 1 links: Von KMJ - de.wikipedia, original upload 26 Jun 2004 by de:Benutzer:KMJ, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=242907

Bild Appendix 1 rechts: Von Reinraum - Eigenes Werk, Gemeinfrei, https://commons.wikimedia.org/w/index.php?curid=6286717

Bild Appendix 2 : Von Christian Taube - 20:27, 4 Apr 2005 (UTC) - Eigenes Werk, CC BY-SA 2.0 de,
https://commons.wikimedia.org/w/index.php?curid=97524

Bild Appendix 3 : Von Kuebi = Armin Kubelbeck; Edit by Waugsberg (less cropped) - Eigenes Werk, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=5559269

Bild Appendix 4 : Von Photo:My Self - Eigenes Werk, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=10085007

Bild Appendix 5 : Von LPS.1 - Eigenes Werk, CCO, https://commons.wikimedia.org/w/index.php?curid=29802905

https://de.wikipedia.org/wiki/Leuchtmittel

https://de.wikipedia.org/wiki/Centennial Light



https://commons.wikimedia.org/w/index.php?curid=10085007
https://de.wikipedia.org/wiki/Leuchtmittel
https://de.wikipedia.org/wiki/Centennial_Light
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2.3 TOPIC: Contribution of different economic sectors to
CO2 emissions.

-

OVERVIEW OBJECTIVES

Step by step Time After the class the After the class the teacher After the class the teacher
teacher knows better can better understands better
Step 1.introduction 8 mins V how much CO2 V talk with their students V - the contribution of
different sectors about CO2 emission of various sectors to CO2
Step 2. Group task: Ranking the industries regarding CO2 . emit particular economic emissions
emission 10 mins sectors

V which sectors emit
the most CO2 and

Step 3. The participants explain their choices in Step 2 12 mins why
Step 4. Presentation of correct answers 15 mins
‘% oo0o0
Number of teachers: 3-30 } Things you need: Remarks: The number of people in the

groups may vary, depending on the

Print out of Appendix 1 {one copy for number of the class participants.

_ each group)
s
7 Time: 45 mins } A projector and a computer

A lesson plan for VET staff




A The trainer introduces the topic showing which industries contribute to the highest CO2 emissions (Appendix 1 - the fact sheet)

A According to the facts they can see in the facts sheet, the participants discuss the impacts of food transportation to Denmark (or to their own
country) on CO2 emissions

A Inorder to raise participants' awareness, the specific questions should be asked: e.g Are lower food costs associated with higher CO2 emissions?

K

STEP 2. Group task: Ranking the industries regarding CO2 emission

!”r
%
%

s

A The participants work in groups of 3-4 people. Each group gets a copy of Appendix 2.

A Their task is to discuss which of the sectors, they believe, contribute with the highest and the lowest level of CO2 emission.

A They should justify their choice.

STEP 3. Class discussion, The participants explain their choices in Step 2

A The trainer asks the participants to arrange the sectors: the ones with the lowest level of CO2 should go to the left side and the ones with the

highest go to the right. (they can put the pieces of paper with the names of the sectors on the floor, on a table or on the board. All the rankings
should be close together to make it easier to discuss the differences.

A Each group tells the others about their ideas and reflections.




STEP 4. Presentation oforrectanswers

The trainer shows the actual CO2 emissions for individual sectors with percentages

A

- https://ec.europa.eu/eurostat/web/interactive-publications/energy-2023#types-energy-consumed )

A General discussion about the correct answer regarding the participants’ work and their ideas.



https://ec.europa.eu/eurostat/web/interactive-publications/energy-2023#types-energy-consumed

APPENDIX 1

The transport sector accounts for nearly 30% of final energy consumption in the EU

Energy is consumed by different sectors of the economy: households (energy consumed in private houses, flats), transport (railway,

road, domestic aviation or inland shipping), industry, services (including commercial and public services), and agriculture and
forestry.

Looking at sectors in the EU which consume the most energy:

the transport sector (29% of final energy consumption) consumed the most energy in 2021,
followed by households (28%), industry (26%), services (14%), and agriculture and forestry (3%).

‘‘‘‘‘
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APPENDIX 2

Energy industries Fuel combustion by users (without transport)

Transport Agriculture

Industrial processes Waste

‘‘‘‘‘



Example for EU

Share of greenhouse gas emissions by source, 2020
(in %)

European Union v

SOURCES

https://ec.europa.eu/eurostat/web/interactive-publications/energy-2023#types-energy-consumed
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2.4TOPIC: Circular economy.

-

OVERVIEW OBJECTIVES

Step by step Time After the class the After the class the teacher After the class the teacher
teacher knows better | can better understands better
Step 1. Introduction. Circular economy vs linear economy 7 mins
V the definition of V give examples of V - why circular economy is
Step 2. The butterfly diagram: Visualising the circular economy 8 mins circular economy opportunities which we important for
Step 3.E | £ circul ] 2 mi V butterfly model get from circular sustainability
ep 3.Examples of circular economy companies mins economy instead of
linear
Step 4.2 and 2 about circular economy possibilities in your career .
. 8 mins
and other jobs.
Step 5.Conclusions of the discussion. Presentation and summary. 10 mins

il
Time: 45 mins } Things you need:

Printouts or electronic
version of Appendix 1

Number of teachers:
minimum 4

A lesson plan for VET staff




STEP 1. Introduction. Circular economy vs linear economy

A The trainer introduces the definition of circular economy mentioning the principles of sharing, leasing, reusing, repairing,
refurbishing and recycling existing materials and products as long as possible. In this way, the life cycle of products is extended.

A https://www.europarl.europa.eu/news/en/headlines/economy/20151201ST005603/circular-economy-definition-importance-and-
benefits

A https://en.wikipedia.org/wiki/Circular_economy

STEP 2. The butterfly diagram: Visualising the circular economy

A The trainer explains the model of circular ecnomy using the diagram in Appendix 1 or using the link below:

(https://ellenmacarthurfoundation.org/circular-economy-diagram)

%

A\

STEP 3. Examples of circular economy companies

A The trainer tells the participants about the companies, which work in accordance with circular economy using the link below

A (https://www.weforum.org/agenda/2020/12/circular-economy-examples-ikea-burger-king-adidas/) .~



https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definition-importance-and-benefits
https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-economy-definition-importance-and-benefits
https://en.wikipedia.org/wiki/Circular_economy
https://ellenmacarthurfoundation.org/circular-economy-diagram
https://www.weforum.org/agenda/2020/12/circular-economy-examples-ikea-burger-king-adidas/

STEP 4. Two-person group discussion about circular economy possibilities in your career and other jobs

A The trainer asks the participants to work in groups of two. Two groups work together (four people) and they have to talk about how
to optimize the circular economy in professional lives of representatives of different jobs.

STEP 5. Conclusions of the discussion. Presentation and summary.

A The trainer asks the participants to present the rest of the participants the conclusions of their conversations in groups.

A The trainer sums up the discussion.




APPENDIX 1.

RENEWABLES FINITE MATERIALS
ES FLOW M, STOCK MANAGEMENT

o

PARTS MANUFACTURER

BIOCHEMICAL l ‘

FEEDSTOCK

NG/COLLECTION'

PRODUCT MANUFACTURER

Voo

SERVICE PROVIDER

BISH/
| I UFACTURE

REGENERATION BIOSPHERE

CASCADES

ANAEROEIC
DIGESTION

COLLECTION COLLECTION

EXTRACTION OF
BIOCHEMICAL
FEEDSTOCK?

1 Hunting and fishing
2 Can take both post-harvest and post-consumer waste as an input

SOURCE
Ellen MacArthur Foundation
Circular economy systems diagram (February 2019)

MINIMISE SYSTEMATIC E
www.ellenmacarthurfoundation.org B LEAKAGE AND NEGATIVE s ELLEDINDx'IeIC?IRTHUR
Drawing based on Braungart & McDonough, :‘ EXTERNALITIES B oul Ol

Cradle to Cradle (C2C)

https://ellenmacarthurfoundation.org/circular-economy-diagram



https://ellenmacarthurfoundation.org/circular-economy-diagram

SOURCES

https://ellenmacarthurfoundation.org/circular-economy-diagram

(https://www.weforum.org/agenda/2020/12/circular-economy-examples-ikea-burger-king-adidas/



https://ellenmacarthurfoundation.org/circular-economy-diagram
https://www.weforum.org/agenda/2020/12/circular-economy-examples-ikea-burger-king-adidas/
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2.5 TOPIC: Renewable energy sources

-

OVERVIEW

OBJECTIVES

Step by step Time After the class the After the class the teacher After the class the teacher
teacher knows better can better understands better
Step 1. Introduction / revision 5/10 mins Nthe uses of energy V provide an overview of V energy needs are
in a modern society energy sources which are essential in a modern
Step 2. Energy demand by area of use 10 mins currently used society and must be made
Nenergy sources sustainable
Step 3. Energy resources 13 mins which are sustainable | Vgenerally evaluate the . -
and renewable energy sources regarding V why combustion of fossil
sustainability fuels is not sustainable
Step 4. Sustainable energy sources 15 mins
V the greatest energy
resource at present times is
Step 5. Conclusion 2 mins energy saving
il Q
Number of teachers: Things vou need: Remarks: This is only rough time scheduled for the lesson.
gsy y
min. 4 Internet connection, a laptop or any other similar Participants’ discussion is of top priority. Frontal teaching
electrical device, a beamer projector, a should be avoided. If there is no discussion, then you should
blackboard or whiteboard, move on to the next point. /
no printouts or flipchart. - (it does not follow
Time: 45mins } P P (

Qustainability rules)

-

A lesson plan for VET staff




STEP 1. Introduction / revision

A Depending on whether some of the participants already participated in the lesson on energy or not, you can use this part of the lesson as a
revision or as a quick, frontal pre-teaching.

A Question: What can you say about energy and energy needs in our society? Use your own words.
A Scientifically:

A A) the law of conservation of energy states that the total energy of an isolated system remains constant; it is said to be conserved over time.
Energy can neither be created nor destroyed; rather, it can only be transformed or transferred from one form to another.

A B) during the conversion of energy, losses occur in the sense of energy devaluation, for example in the form of friction or heat energy. There is
no technology that can convert energy without energy devaluation.

A Q) lifeis a collective term for many material phenomena in nature, which are in a constant, regulated exchange of energy, that is why a society
will always have a demand for energy.

A These definitions do not need to be stated in the exact words. The trainers should pay attention to participants' ability to understand the
languagel! It is important to emphasise the following issues:

A energy does not come from nothing
A all life and all processes in the society mean energy conversion and thus its "consumption".

A when we speak of energy loss or "consumption" we actually mean a its transformation into forms of energy that are no longer usable (like a
wheel axle simply gets hot as a result of friction)

A with every energy conversion or processing step, "energy is lost" significantly -




s

STEP 2. Energy demand by area of use

A The graph from Appendix 1 is presented.

A Task: The participants look at the graph and they as well as they get the explanation of the term: final energy: Final energy is energy used by
industry, households, trade and services in the national economy. Primary energy sources can be used for this (such as natural gas), or
secondary forms of energy (including electricity).

A Question: Which of the areas in the graphic do our personal decision influence?

A Desired answer: all of them!

A The extent of the influence is being discussed by the participants. The trainer is only the moderator of the discussion.

A Tips to help moderate the discussion:

A every person has an influence on the energy consumption in their own household.

A choice of means of transport (by company and for private use)

A the school graduates can influence the choice of energy supply and energy consumption in their places of work (it regards 2 areas of the
graph at the same time)

A Ifthe participants have already included evaluations of the individual energy sources or technical solutions in terms of sustainability, they
should be listed in points and visible for everyone. The points are going to be discussed in details onwards.




STEP 2. Energy demand by area of use part 2

A The graph from Appendix 2 is presented here.

A Task: The participants take a look at the graph and they answer the following question

A Question: Which 3 major application areas for energy can we match with the mentioned application areas?
A Answer:

A Temperature control (heat, cold)

A Motion, drives, mechanical energy

A diversity of energy use for lighting, electronic systems, communication systems, etc.

A The participants should work together to come up with the answer. The participants should concentrate only on general wide areas of
energy, not get into details.

A Itis possible that, particularly technically skilled participants, will discover that all the mentioned application areas will work with supply of
electric energy. The answer/suggestion is very good and in the later steps of the lesson it will be discussed in details. Here, you should move
to the next issue, the energy supply and the handling of electrical energy.




%

STEP 3. Energy resources - part 1

A In the explanation of the term: final energy (from the graph), primary energy sources are mentioned.

A Question: What are the examples of primary energy sources?

A The following answers should be given before moving on to the next step:

A a) so-called fossil fuels such as petroleum, coal, natural gas

A b) nuclear fuels: uranium and plutonium (for nuclear power plants)

A More examples mentioned by the participants should be also emphasised , as they will become the main focus later on:

A ¢) renewable energy sources: bioenergy (biomass potential), geothermal energy, hydropower, ocean energy, solar energy, and wind energy.
A Optional for the very technically-advanced participants:

A d) use of nuclear fusion in nuclear fusion power plants (currently in the development phase; whether this is even technically usable on an

industrial scale is the subject of current research).

A You start from discussing "traditional” energy sources. Depending on your time management, you can either go through the process "From

open fires to burning coal, oil and gas" (use the illustration in Appendix 3) or move directly to the next step.




STEP 3. Energy resources - part 2

A Question: Currently, the largest amount of energy demand in Europe is covered by oil, coal, natural gas or nuclear energy from
uranium and plutonium. Who already knows why increasing number of people want to stop using these energy sources?

A Theissue is quite controversial. Therefore, the following tips should be used for moderating the discussion in order not to get rid of time:
A It does not regard regional needs but global connections, which affect large social structures, like the EU or even all of humanity

A The "whataboutism" (the practice of answering a criticism or difficult question by making a similar criticism or asking a different but related
question, typically starting with the words "What about?”) as criticism of renewable energy sources does not answer the particular question
asked here and can be discussed later on

A As soon as the keyword "environmental pollution" is mentioned, the next points can be discussed straightaway

A Question: Who knows how long the radioactive waste of a nuclear power plant (colloquially nuclear waste) needs a special storage
until it becomes harmless?

A Answer: mutatis mutandis- "a very long time". Facts: Due to the long half-lives of many radioactive substances, German legislation requires its
safe storage for more than 1 million years.

A Question: Who knows how long our human species will exist on earth, approximately, according to the current research?

A Answer: it can assumed (only!) 300,000 years.

A The conclusion from this: nobody can ever give guarantees for a safe storage of the dangerous nuclear waste. As an anecdotal comparison:
an airplane in which the entire human race is a passenger, which has already taken off and is flying, while no one knows how to build an
airport for it to land safely.

A Question: Who knows what impact the combustion of fossil fuels has on the environment?

A Possible answers: release of greenhouse gases and global warming; mining damages the environment;
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STEP 4. Sustainable energy sources part 1

The following explanations can be used in different ways in the classroom. This depends on the willingness of the participants to discuss the

issues or to work on them individually as well as the time management. It may be done as a frontal lecture, (the least favourable suggestion).

Here, some scientific and historical facts are presented with the corresponding desired conclusions.
A Task: Take a brief look at Table 1

age of some celestial bodies in the solar

energy source
system

Sun, approx. 4.567 billion years (nuclear fusion) solar

radiation

Moon, approx. 4.53 billion years gravitational impact on

the oceans

Earth, 4.543 billion years the heat inside




STEP 4. Sustainable energy sources part 2

A The exact time when the ancestors of man started to use the fire is not still known. However, the estimates rarely exceed 2 million years. It is
very little in comparison to the celestial bodies’ ages mentioned in Table 1. The amount of energy released during combustion of any energy
source per day on Earth is simply small when compared to the total amount of energy "supplied" to Earth by the Sun in the same time period.
Combustible wood and all fossil forms of energy have their origin in solar energy which is the largest, most compact and reliable source of
energy on this planet. Geothermal energy and gravitation of the moon are also reliable energy sources regarding cosmic scale.

A Sowhyis it so difficult to harness these sources? One of the reasons may be that human beings are not so good at making use of their
capabilities in the highly engineered modern reality (Internet, Al, etc.), or they may be too fond of traditional way of thinking and less inclined
to experimenting than assumed. The next reason of that may be that human beings need to feel an urgent need for something first.

A Inthe image from Appendix 2 we have seen different application areas and their energy consumption. We can assume that electrical energy
and its technical use could cover all the energy consumption mentioned there. However, the word electron already originates from the ancient
Greek and means "amber". As far back as the ancient Greeks, the experiments with the rubbing of amber on skins and its ability to attract light
particles afterwards were noticed. The expression “magnet” is similarly old. According to archaeological research, the first batteries were built
as early as 250 BC (just google Baghdad battery) AND: it was not until February 1837 when an electric motor was patented in the USA. So at this
point we are talking about 2 thousand years where electromagnetic observations were only a kind of a game and not used on a large technical
scale.

A Theidea of the protection of the environment is important, (in other words, the environment needs to be protected against the actions of
mankind...), is quite new. So It has not been a long time since we started looking for new alternatives. The scientific research of solar energy
supply started in the first half of the previous century. Looking at it historically, the issue is “fresh” and the habits and traditions regarding it
must still to be worked on and researched.

A On December 2, the United Nations General Assembly proclaimed 2022 as the "International Year of Basic Sciences for Sustainable
Development."” As a global society, we are still researching and developing basics!
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STEP 4. Sustainable energy sources part 3

A
A
A
A
A
A
A

Renewable energy sources are indeed huge when you look at them globally. Table in part 1 can be used again to sort out the following utilization
methods.

Use pictures from appendices 4 - 8.

Task: Match the energy utilisation methods shown in the images, with the energy sources mentioned/listed in Table 1.

Tidal power- gravity of the moon

Geothermal energy- Earth’s internal heat

Solar power plants, wind power- solar energy (nuclear fusion) is at their origin.

Biogas plants (no picture available) are unfortunately associated with the release of propellant gases. They are "cleaner” in terms of pollution than,
for example, coal-fired power plants. Originally, they were based on solar energy, as plants use it for conversion into energy-rich organic chemical
compounds (photosynthesis).




STEP 5. Conclusion

A Question: Where is energy wasted in your company? What can you do to stop it or limit it?

A The world’s untapped energy resource is energy SAVING :)
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APPENDIX 1

A Referring to Germany

Final energy after use in 2019

2721 889

mining, stonework, soil

extraction

traffic

households

trade, services and
other users
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APPENDIX 2

Energy consumption 2019 (in
petajoules) by application

215,88 250,84
. Ra u mw?2 ¥ nooen heating
. Warmwasser i water heating

Sonstige Pr 0 z e s s wdtherrheating
processes

[] k1 i ma kairdondioning

- Sonstige Pr o0 z e s & dther cookng
processes

. Mechanische Energie i mechanical
energy

Informations und Kommunikationstechnik
T information and communication
technology

* Beleuschtung (Strom) i lighting
(electricity)

40,00 -7

A Referring to Germany ,
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APPENDIX 3

Global primary energy consumption by energy source
Our World

in Data

Primary energy is calculated according to the substitution method, so that inefficiencies in the use of fossil fuels
are avoided.

- other renewable energy sources

160,000 TWh iofuels
— solar energy
140,000 TWh t s
nuclear power
120,000 TWh .
100,000 TWh
80,000 TWh ~ petroleum
60,000 TWh
40,000 TWh
——— coal
20,000 TWh
0 TWh — traditional biomass ,’/’
1800 1850 1900 1950 2000 2019 /
Quelle: Vaclav Smil (2017) & BP Statistical Review of World Energy OurWorldInData.org/energy /’1
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APPENDIX 4
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La Rance tidal power station J/




Geothermal power plantin Iceland /
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APPENDIX 6

Wind farm in Lower Saxony




APPENDIX 7
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An open-space photovoltaic system
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PS10 solar thermal power plant near Seville,

APPENDIX 8
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Bild Appendix 1: Von Arianndi - Eigenes Werk, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=109821636

Bild Appendix 2: Von Arianndi - Eigenes Werk, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=109823342

Bild Appendix 3: Von Our World In Data - https://ourworldindata.org/grapher/global-energy-substitution, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=98432435

Bild Appendix 4: Von User:Dani 7C3 - Eigenes Werk, CC BY 2.5, https://commons.wikimedia.org/w/index.php?curid=915904

Bild Appendix 6: Von Philip May - Eigenes Werk, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=7315944

Bild Appendix 7: Von Ceinturion, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=3181924
Bild Appendix 8: Von Koza1983 - Eigenes Werk des urspriinglichen Hochladers, CC BY 3.0, https://commons.wikimedia.org/w/index.php?curid=7008971
Infoquellen:

https://www.bund.net/themen/klimawandel/fossile-energien/

https://de.wikipedia.org/wiki/Erneuerbare Energien

https://de.wikipedia.org/wiki/Energiebilanz _(Energiewirtschaft)

https://de.wikipedia.org/wiki/Radioaktiver Abfall

https://de.wikipedia.org/wiki/Endenergieverbrauch

https://de.wikipedia.org/wiki/Mensch



https://commons.wikimedia.org/w/index.php?curid=109821636
https://commons.wikimedia.org/w/index.php?curid=109823342
https://commons.wikimedia.org/w/index.php?curid=98432435
https://commons.wikimedia.org/w/index.php?curid=915904
https://commons.wikimedia.org/w/index.php?curid=7315944
https://www.bund.net/themen/klimawandel/fossile-energien/
https://de.wikipedia.org/wiki/Erneuerbare_Energien
https://de.wikipedia.org/wiki/Energiebilanz_(Energiewirtschaft
https://de.wikipedia.org/wiki/Radioaktiver_Abfall
https://de.wikipedia.org/wiki/Endenergieverbrauch
https://de.wikipedia.org/wiki/Mensch
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IV. Sustainability in vocational education - lesson plans for VET staff

3. Responsible action in different sectors
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OVERVIEW

development - workshop

Step by step Time

Step 1. Introduction 15 mins

Step 2. A test of knowledge about the aspects of sustainable 25 mins

development in architecture

Step 3. Trends and movements in architecture — an exercise 15 mins

Step 4. Small architecture in harmony with sustainable .
35 mins

Number of teachers :
up to 25

hings you need:
a projector and a computer,
sheets of paper, pencils

Time: 90 mins ]

GOODHEALTH
AND WELL-BEING

e

] [

3.1 TOPIC: Sustainable architecture.

OBJECTIVES

After the class the
teacher knows better

After the class the
teacher can better

After the class the teacher
understands better

V how to take into
account the
principles of
sustainable
developmentin
architecture and
construction

V what are the main
trends of
sustainable
developmentin
architecture and
construction

V define the main principles
of sustainable
construction and
landscape planning

V design elements of street
furniture using recycled
materials

V give examples of
architectural objects with
little environmental effect

V philosophy of
sustainable construction
and sustainable
landscape design

V limitations and
opportunities of new
architectural trends well
aligned with the needs
of the environment

A lesson plan for VET staff




STEP 1. Introduction

The trainer shows photos of various buildings with descriptions, introducing the topic to the participants (Appendix 1.1-1.3). It allows a few
minute discussion if it ensues.

STEP 2. A test of knowledge about the aspects of sustainable development in architecture

The trainer displays information about sustainability and architecture to the participants (Appendix 2). The exercise is a kind of self-testing . Each
of the participants gives a number of points, from 1 to 3 to each of the 17 pieces of information, depending on how broad their knowledge is.
At the end, the participants add up the points and check their level of knowledge, also in relation to other participants. The task is not about

competition or a test, but about a reliable self-assessment. Therefore, the trainer can introduce a rule that only volunteers reveal their final
scores or ask them about score ranging eg. between 45-51, or 34-45, etc.

The trainer displays a slide with terms and definitions (Appendix 3.1). The task of the participants is to match them with the meaning (each

participant works individually). Then the correst answers are shown (Appendix 3.2) and the trainer asks if the described trends are known to the
participants and if they agree with them.

The trainer shows examples of creating street furniture from recycled and reused elements (Appendix 4). Participants receive sheets of paper

and pencils and in subgroups they draw sketches of small architecture pieces made from recycled items. Then the sketches are hung in a visible

place and the participants vote for the best idea by awarding points in the following categories: creativity of the idea, durability of the designed 7T
element, usefulness (from 1 to 3 points in each category). Participants do not evaluate only the projects of other groups not their own. -

-
/
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[ Author: Magdalena Mazik-Gorzelanczyk, Fundacja Faveo }




APPENDIX 1.1

»The soil house" in the village of Przetomka in Poland. It was
built in 2000, within 6 weeks, according to the design of an
architect Paulina Wojciechowska. Only materials found in
the immediate area were used for the construction. The
main building material of the walls are straw cubes pressed
by a harvester and stacked one upon the other on a stonen
substructure. The plaster mortar was made of clay mixed
with water and chaff and it was applied manually. The
substructure is gravel mixed with soil. The outside walls
covered with a mixture of clay and rye flour create a thin,

) A e : slippery layer that protects against harsh weather
ot ; conditions.

There are wiring and water-sawer systems in the house. It
has a ground floor and an usable attic. Inside, natural
materials such as stone and wood were used. The floors
were made of clay (clay mixed with chaff), with the addition
of natural varnish. Walls made of straw and clay naturally
"breathe". In the interiors, there is a self-regulation of air
humidity. The building keeps you warm in winter and cool
in summer.




APPENDIX 1.2

Friland settlement in Denmark

The Friland community was founded in 2002 and consists of approximately 40 households. It's a community where people are experimenting with
alternative ways of living, focusing on sustainability, being credit-free, and self-employed.

Residents build experimental houses from natural and recycled materials with as little environmental effect as possible.

The houses are made of logs of straw plastered with clay, of wood, of recycled materials from demolitions. They are insulated with wood fibre, sheep wool,
linen and hemp. The foundations are made of pounded shells, for example, and many houses have green living roofs.

Buildings must comply with national building regulations.

A

il
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APPENDIX 1.3

Powerhouse Bratterkaia is an energy-saving office-block builtin 2019 on the
coast of Trondheim in Norway. During its life, it will generate more energy than was
used during the production of building materials, construction, operation of the
building and in the future - its demolition. It produces twice as much energy per day
as it uses itself. Surpluses are transferred to the municipal grid, and some are stored
in special batteries and used in the period when the amount of sun is small. The
building acts as a small power plant that also powers the surrounding facilities.
Instead of a flat roof, a sloping structure was placed at the top, which uses the full
potential of the sun's rays. The building uses half as much electricity for lighting as a
classic office -block of a similar size. This is helped by large glazing walls, an oval
atrium that lets sunlight in and an intelligent "liquid light" system that reduces the
amount of artificial lighting when activity and movement in the facility are lower.
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APPENDIX 2

1. Construction is one of the most material and energy consuming, as well as environmentally polluting human activities. The use of buildings
has a significant impact on the environment.

2. Inthe EU, buildings are responsible for over 40% of energy consumption, about 40% of materials used in the economy and about 36% of CO2
emissions.

3. Energy is the largest operating cost of constructing and using buildings.

4. The design stage is of key importance, and the architects should take into account the needs of future users as well as the construction costs
and have the long-term economic, psychological, social and environmental consequences at heart.

5. Todate, it is assumed that sustainable architecture should guide the development of construction based on 3 ideas formulated by Vitruvius
around 25 BC: durability, utility and beauty. Their combination is still a challenge for architects and builders.

6. Durability is not only the strength and high-quality of building materials. Durability is also beauty and functionality. Ugly buildings,
disfiguring the landscape which are inconvenient or inaccessible to users are abandoned and demolished before they degrade themselves.

7. Sustainablility in construction considers all stages of ‘producing’ a building and operation: from planning, designing, constructing, equipping
and using, through the need for functional flexibility, multiple adaptation or supplementation, up to demolition and disposal.

8. Before deciding to build a new facility, you should consider the possibility of using existing facilities - their renovation and adaptation should
be considered. This is more in accordance with the principles of sustainable construction.

9. Ifanew building is being built, its easy deconstruction and recycling of all elements should be taken into account already at the planning
stage.

10. To reduce the environmental and economic costs associated with transport, materials should be sourced and prepared as close to the -
construction site as possible. .




APPENDIX 2

11.

12.

13.

14.

15.

16.

17.

When planning the surroundings of the building, external lighting should be limited (sharp spotlights, redundant neon lights), because it
disturbs the night life of nature

The most advantageous building materials are certified wood, materials from demolition, local stones, reed, straw, clay, sand-lime products. As
insulating materials cellulose wadding from the processing of waste paper, hemp mats or sheep wool should be used

For finishing, it is recommended to use materials that are easy to keep clean and maintain: e.g. plastic masses such as linoleum made of
vegetable oils, rosin, wood flour and jute linen, jute, cork and coconut fiber linings - they are durable, warm and easy to clean care, they
suppress noise and regulate air humidity.

Environmentally friendly floors or furniture consist of small elements that allow you to replace only those fragments that have been worn out.

Sustainable design means limiting the outflow of water from the building lands and its repeated use, the biologically active surfaces of
buildings and plots should be maximized, permeable surfaces should be used, and gardens should be established on roofs and facades.

Europeans and Americans spend 80-90% of their time indoors. The indoor climate, if it is inappropriate, can cause health problems for residents
- 20-30% of people working in office buildings suffer from the Sick Building Syndrome (SBS). Chemical factors, radiation and electrostatic
phenomena as well as biological factors (fungi, molds, micro-organisms), vibrations and noise are to blame.

WHO has established a list of symptoms of staying in "sick" buildings: mucositis, bronchial asthma, chronic laryngitis and bronchitis, migraine,
irritability, concentration disorders, legionellosis - fever caused by humidification and air conditioning devices.




APPENDIX 3.1

A. The standard for erecting buildings,
which is distinguished by very good
insulation parameters of external
partitions and the use of solutions
aimed at minimizing energy
consumption. Thermal comfort is
ensured without a separate active
heating and cooling system, it is based
on solar energy, heat recovery from
used air and heating of the air that
ventilates the building. In some
European countries, this building
standard is supported by public
subsidies.

B. A movement that combines fascination
with modernity with sensitivity to the
state of the environment and the quality
of life. Advanced IT technologies are used
for solutions that maximize the use of
natural resources. For example, the
facades of bioclimatic skyscrapers obtain
solar energy, intelligent blinds move with
the movement of the sun, a significant
part of the area is devoted to gardens.
Critics of the movement emphasize the
high investment costs of the facilities,
which is against the rules of sustainable
development and limits the accessibility
for a narrow group of recipients, as well as
the detachment of the buildings from
cultural contexts.

C. A concept based on simple solutions and
widely available, cheap materials. It does not
reject new technical solutions, but uses them
only where they are necessary, giving up
comforts. Builders are looking for a spiritual
connection with the surrounding nature and
enjoy the very process of creation, which is
also intended to integrate people. Buildings
are simple materials based such as clay, straw,
wood, stones, sandbags, waste such as bottles
and cans. The idea behind the movement is to
free people from the burden of purchasing
and using a "roof over their heads". The
limitations of the concept are the use permits
required by law, based on safety standards,
access to utilities, infrastructure, etc.




APPENDIX 3.2

1.B. Eco-tech — A movement that combines fascination with modernity with sensitivity to the state of the environment and the quality of life.
Advanced IT technologies are used for solutions that maximize the use of natural resources. For example, the facades of bioclimatic skyscrapers
obtain solar energy, intelligent blinds move with the movement of the sun, a significant part of the area is devoted to gardens. Critics of the
movement emphasize the high investment costs of the facilities, which is against the rules of sustainable development and limits the
accessibility for a narrow group of recipients, as well as the detachment of the buildings from cultural contexts.

2.C. Low-tech - A concept based on simple solutions and widely available, cheap materials. He does not reject new technical solutions, but uses
them only where they are necessary, resigning from conveniences. Builders are looking for a spiritual connection with the surrounding nature
and enjoy the very process of creation, which is also intended to integrate people. Buildings are made of simple materials such as clay, straw,
wood, stones, sandbags, waste such as bottles and cans. The idea behind the movement is to free people from the burden of purchasing and
using a "roof over their heads". The limitations of the concept are the use permits required by law, based on safety standards, access to utilities,
infrastructure, etc.

3.A. Passive construction - The standard for erecting buildings, which is distinguished by very good insulation parameters of external partitions
and the use of solutions aimed at minimizing energy consumption. Thermal comfort is ensured without a separate active heating and cooling
system, it is based on solar energy, heat recovery from used air and heating of the air that ventilates the building. In some European countries, this
building standard is supported by public subsidies.
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Appendix 1.1: T. Jelenski, ,Architektura”, w: ,Wyzwania zrbwnowazonego rozwoju w Polsce”, (red) J. Kronenberg, T. Bergier, Fundacja
Sedzimira, Krakéw 2010; Fot. L. Jampolski.
Appendix 1.2: https://start.friland.org; fot. M.Mazik-Gorzelariczyk.

Appendix 1.3: Facebook miasta Brattarkaia.

Appendices 2 and 3: T. Jeleniski, ,Architektura”, w: ,Wyzwania zrownowazonego rozwoju w Polsce”, (red) J. Kronenberg, T. Bergier, Fundacja

Sedzimira, Krakéw 2010.

Appendix_4: https://projektzieleni.pl/zrownowazone-projektowanie-architekturze-krajobrazu.



https://start.friland.org/
https://projektzieleni.pl/zrownowazone-projektowanie-architekturze-krajobrazu
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-!‘" 3.2 TOPIC: Value of plants with regard to sustainable

OBJECTIVES

Number of teachers: any ]

A
7 Time: 120 mins ]

projector

‘ Things you need: flipchart
paper, marker pens,
computer and multimedia

Notes: participants should
already be familiar with the
definition and principles of

sustainability

A lesson plan for VET staff

Step by step Time After the class the After the class the teacher can | After the class the teacher
teacher knows better better understands better
Step 1. The meaning of sustainability in running a hairdressing . — - - -
salon 30 mins V why it is worth to V specify the inputofanew | V the practical context of
run a hair salonin hairdressing product in the sustainability in the
accordance with accordance with hair salon
Step 2. Sustainable hairdressing product design 40 mins sustainability sustainability principles
principles V give social and economic | V the need to teach about
Step 3. Five steps to implement sustainability principles in the 40 mins V' what steps a arguments in favour of sustainability
salon (2 stages) hairdressing implementing the principles in
company should sustainability principles in hairdressing
Step 4. Summary 10 mins take to‘lmp‘lt?ment the hair salon
a sustainability
strategy.
00O




K

STEP 1 The meaning of sustainability in running a hairdressing salon

1. Brainstorming: the trainer asks the participants why they think it is worth to follow the principles of sustainability in a hair salon and writes down
their answers on the board. The brainstorming method causes that participants inspire each other while they create their ideas and guide each
other to new directions of perception of the issue. Afterall, the trainer groups all the participants’ answers and verifies whether they really relate
to the premisses and goals of the sustainability. In groups with little experience, it may happen that participants do not consider sustainability in
broad context, associating the topic only with "eco" matters related to environment protection.

2. The trainer displays slide 1, which shows the values of implementing the sustainability in a broad context and briefly discusses aspects that did
not arise during brainstorming activity.

STEP 2. Sustainable hairdressing product design

The trainer shows the differences in creating a new product that is to reach the customer, in the spirit of traditionality and in the spirit of
sustainability (Appendix 2). Participants are divided into a few-person groups. Each group chooses a product from the hairdressing industry that they
are trying to remodel, step by step from Appendix 2, in accordance with the principles of the sustainability. The easiest way to do the task is to
perform it for products, such as hair dye packaging, hairdressing equipment trolley or a hairdressing chair for customers. You can also try to design
such a product as an introduction of a new hairdressing service, thinking broadly about such stages as advertising, introducing new services in
salons, creating loyalty programs for customers.

Then the members of each group present the results of their work -




STEP 3. Five steps to implement sustainability principles in the salon (2 stages)

1. The trainer asks the participants to determine the areas in which the manager of the hair salon has an impact on whether it operates in a more or
less sustainable way. For example: the selection of product suppliers, trainings for employees, management of using materials in the products and
tools and finally waste administration (water consumption, type of towels used in the salon, method of waste segregation), for the services offered
(e.g. hair dyeing using natural paints as an alternative to chemical ones). The trainer writes down the answers on sticky notes and then tries to group
them into areas, e.g. suppliers and materials, services, waste administration, hairdressing salon staff.

2. The trainer asks the participants to try to determine the administration actions which should be done to be sure that the hair salon operates in
accordance with the principles of sustainability. The trainer writes down the participants' answers on pieces of paper and puts them on the board,
and then, with the help of the participants, they put it in the proper order. Support questions: What should be done? Who should do it? How to verify
the effects? After completing the task, the trainer can show Appendix 3, which presents the concept of 5 steps to implement sustainability policy in
the company. It will be particularly helpful in groups that have not considered all stages of action while giving their ideas.

STEP 4.Summary

The trainer asks the participants to answer two questions (briefly, preferably in one sentence):

A What new and most important issues for me have | learnt during the class?

A What aspect of sustainability will | pay special attention to in my career?




APPENDIX 1

In addition to the environmental, social and economic benefits, running a business
according to sustainability rules brings many other benefits to the company:

Cost reduction (e.g. recycling)

Usung innovative products

Maintaining / Increasing sales (e.g. by introducing new products, getting new
customers looking for sustainability products)

Long term competivitity (e.g. following current market trends)

Employing, motivating and taking care of the staff (e.g. employer branding)

Effective reputation management and strengthening the company's image and its
position in the local community

Improving relationships with financial partners as well as looking for new sources
of financing (e.g. EU grants for companies implementing sustainable solutions)




APPENDIX 2

Designing a product thinking of ...

Designing a product thinking of ...

..set-up

Easy and fault-free assembling

...breakup

Easy to demount

...following the regulations

Following proper law rules

...recycling

Easy separation of respective materials

...natural environment
(eco-designing)

Environmental Protection

...energy efficiency

Minimal energy consumption

...production

Easy production: integration of design with other
functions in the salon, such as producing and set-up

...durability

Extending the product life cycle

...material and component
logistics

Effortlessness logistics and set-up strategy as well as
material management, using proper components
and materials

upgrading(updating)

Easy to retrofit : modular construction

...ordering by customers

Effortlessnes distribution to consumers

..fixing

Components that can be repaired or
replaced

...reliability

Reliabile, corrosion-free , operating in various
external conditions

..maintenance

Repairing, retrofitting, waste administration,
no toxic substances

...opportunities of using Proper from the point of view of the recipient ... reusing Effortlessness in using again

...safety and responsibility Following security regulations and preventing ... safety for the Mterials with low environmental impact,

counteracting possible costly acts in law against the business natural environment limited toxicity, cleaner production and
and health energy sources

...testing

Effortlessness testing




APPENDIX 3

Small businesses do not have to spend a lot of money or make huge changes in their facilities to enter the sustainability path. Itis possible
to create and implement a simplified sustainability plan that brings real benefits and savings.

Five steps to sustainable company management:

1) Assessment of the company's positive and negative impact in the environmental, social and economic areas

2) Identifying areas where the company can implement changes

3)Development of a strategy and schedule for the implementation of changes and people responsible for subsequent stages/actions
4)implementation of changes

5) The implementation of the strategy monitoring (the strategy must be verified from time to time and modified when needed)

Ik

SOURCES

v Zatacznik 1 J.Konenberg, T.Bergier, Wyzwania zréwnowaionego rozwojuw Polsce”, Fundacja Sendzimira, Krakéw 2010, s. 133.
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OVERVIEW OBJECTIVES

Step by step Time After the class the After the class the teacher can | After the class the teacher
teacher knows better better understands better
Step 1. Introduction to the subject matter (video) 7 mins
V the causes and V explain different ways to V theannual
effects of food reduce personal carbon environmental im
. . . pact of
Step 2. General environmental impact of food waste 8 mins waste footprint

loss and waste related to

V foodloss and waste | V explain the difference .
- the food industry all over
each year between food waste in h d
: - e wor
Step 3. Food loss and waste each year 10 mins V' howto reducg your mdustna}med and .
carbon footprint developing countries
considering food
waste
Step 4. Reducing your carbon footprint 20 mins
&
if ”
Number of teachers: min. 3 } Things you need:

A flipchart/blackoard/whiteboard
and/or projector

. o -
/" Time: 45 mins }

A lesson plan for VET staff




STEP 1. Introduction to the subject matter

A The trainer makes a general introduction on the subject matter using general terms, and briefly presents the main topics of each step:
- Step 2. General environmental impact of food waste

- Content:
o] General statistics related to annual loss and waste
0  The causes and effects of food waste

0 Impact of food waste on the environment
- Step 3. Food loss and waste each year

- Content:
o] Where do food waste and loss occur?

o Difference between food waste in industrialised and developing countries
- Step 4. Reducing your carbon footprint

- Content:
o Different diets, food waste, location, time of year
0  Calculating your carbon footprint
0  Whole group discussion

To finish the introduction, and to sum up all the steps covered in the subject matter, the teacher shows the following video to the class:
https://www.youtube.com/watch?v=ishA6kry8nc -7



https://www.youtube.com/watch?v=ishA6kry8nc

STEP 2. General environmental impact of food waste

A Explaining the concern of the step, the trainer focuses on:
- General statistics related to annual food loss and waste

- The causes and effects of food waste

Impact of food waste on the environment

A The information the trainer needs to explain the issues above can be found in the sources below:

A https://www.unep.org/thinkeatsave/get-informed/worldwide-food-waste
https://moveforhunger.org/the-environmental-impact-of-food-waste



https://www.unep.org/thinkeatsave/get-informed/worldwide-food-waste
https://moveforhunger.org/the-environmental-impact-of-food-waste

STEP 3. Food loss and waste each year

A Explaining the concern of the step, the trainer focuses on:

- Where do food waste and loss occur?

- Difference between food waste in industrialised and developing countries

A Theinformation the trainer needs to explain the issues above can be found in the sources below:

A https://dirt-to-dinner.com/such-a-waste/

A Whole group discussion:

A Before the discussion, the trainer prepares a ‘blank’ version of Appendix 1 (with no exact numbers or statistics) and uses the template to discuss
and/or fill in the gaps together with the participants. It can be done using a projector or flipchart.

A Then, they compare their suggestions with the real data according to the figures in Appendix 1.

A They discuss the notable differences and their reflections



https://dirt-to-dinner.com/such-a-waste/

STEP 4. Reducing your carbon footprint

A Explaining the concern of the step, the trainer focuses on:

- different diets, food waste, location, and time of year

A The information the trainer needs to explain the issues above can be found in the sources below:

https://www.goclimate.com/blog/how-to-reduce-your-carbon-footprint-food/

A After covering the subject matter, the participants take time to calculate their carbon footprint. They use the link below with the calculator

A https://www.conservation.org/carbon-footprint-calculator#/

A When they have finished the calculations, the participants work in groups of 3-4 people, and they discuss and compare their results of their
calculations.

A After the group discussion the teacher compares the results of all the participants and tries to find out if there are any remarkable differences?

A Atthe end the trainer sums up the class.



https://www.goclimate.com/blog/how-to-reduce-your-carbon-footprint-food/
https://www.conservation.org/carbon-footprint-calculator#/

——
-
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APPENDIX 1

https://dirt-to-dinner.com/such-a-waste/

Annual loss and waste along the food chain

(occuring during harvest, post-harvest, distribution, processing and/or distribution)
source: FAO

40%-50%

Fruits and Vegetables,
including roots and

Qilseeds and
pulses

‘‘‘‘‘


https://dirt-to-dinner.com/such-a-waste/

Sources:

https://dirt-to-dinner.com/such-a-waste/ (step 3)

https://www.goclimate.com/blog/how-to-reduce-your-carbon-footprint-food/ (step 4)

https://moveforhunger.org/the-environmental-impact-of-food-waste (step 2)

https://www.youtube.com/watch?v=ishA6kry8nc (step 1,2,3,4)

https://www.unep.org/thinkeatsave/get-informed/worldwide-food-waste (step 2)



https://dirt-to-dinner.com/such-a-waste/
https://www.goclimate.com/blog/how-to-reduce-your-carbon-footprint-food/
https://moveforhunger.org/the-environmental-impact-of-food-waste
https://www.youtube.com/watch?v=ishA6kry8nc
https://www.unep.org/thinkeatsave/get-informed/worldwide-food-waste

/
’
!

CLEANWATER 1 RESPONSIBLE

N ANDSANTATION NFRASTRUCTIRE CONSUHPTION
**. | Co-funded by ANDPRODUCTION

..+ | the European Union E

* %%
*

3.4 TOPIC: Durability, reparability and recyclability

-

Step by step Time After the class the After the class the teacher After the class the teacher
teacher knows: can: understands:
Step 1. Term Ecodesign and EU Directives 15 min. V' Which sectors of V Make a selection of V' Why "durability,
particularly information sources with repairability and
Step 2. Communication of the EU Commission from 30.03.2022 25 min. backward seen regard to their recyclability” are
electrical devices seriousness indispensable criteria
will be subject to for sustainable electrical
Step 3. Durability, reparability and recyclability 10 min. special V Targeted search for appliances and
requirements in information in a installations
Step 4 lusi s the EU in the comprehensive digital
ep 4. conclusion min. future document
T\
i -
N':'mbe’ of teachers: Materials: Remarks: Time constraints are only
min. 3 Internet access, beamer, indicative. Open discussion among
: laptop or similar, blackboard the participants has top priority.
[ or whiteboard Frontal teaching is to be avoided as
¢ Time: 45min } no preprints and no far as possible. If there is idle time
in the discussion, then move on to

Qlipcharts (not sustainable)

Kthe next point. j e

A lesson plan for VET staff




A

STEP 1. Term Ecodesign and EU Directives pt 1

A
A
A
A
A
A
A
A
A
A

Question 1: How often do you see the topic of the environment and sustainability in the media?
Question 2: How do you rate the seriousness of the contributions?
Question 3: Where would you look if you needed a reliable definition of the term "sustainability"?
Or alternatively, which of the following sources would you classify as serious and less serious?

Youtube channels of activists

Chat groups in social networks

Reports about scientific findings written by journalists

Scientific journals

Publications of committees

It is clear that the last two are more likely to be among the serious ones the first two among the less serious ones. CAUTION: Publications that
are a retelling of scientific findings by journalists, unfortunately, far too often contain false statements, misinterpretations or assertions that
are incorrect or even false in the form in which they are expressed.

I

In relation to sustainability, the term ecodesign has recently appeared.

A Task: please research on the Internet what information you can find on the term eco-design. Please classify the sources as serious or
less serious.

A Each participant does his own research. Depending on the time management of the lesson, 5 to 10 minutes can be planned for this. Research
is best done with the help of open (WLAN) Internet access and your own smartphones.




L\

STEP 2: Term Ecodesign and EU Directives pt 2

A Theresults of the research are compiled as follows:

A First, the sources that comment on the topic of "ecodesign" are compiled. (Depending on the language used for the search, different
numbers of hits are to be expected. Especially on English language sites there are many articles from private sellers or commercial
advertisements). They are divided into rough categories according to the interests of the authors of the articles.

A Subsequently, we summarize in bullet points what is or can be understood by the term eco-design. You can also ask for associations of the
participants and include them as well.

A Roughly summarized: "environmentally compatible design of energy consumption-relevant products".




STEP 2. Communication of the EU Commission from 30.03.2022 pt 1

A On the following page:

A https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52022DC0140

A thereis the following publication: "COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE
EUROPEAN ECONOMIC AND SOCIAL COMMITTEE AND THE COMMITTEE OF THE REGIONS - Making sustainable products the norm" It is available
for download in all EU languages. Published on 30.3.2022

A We want to deal with this official document. The goal will be to find out what ideas exist at European level that affect the electrical sector. In
parallel, we can work on teaching skills in the use of digital data.

A Open the file and present it to everyone.

A Question: How would you proceed if you are confronted with such a document and are looking for information? (and have little time, like now
in the lesson).

A The goal is for teachers to help each other deal with texts in digital form. Depending on how good the students are at using it, this can take
more or less time (please do not use more than 3min).

A Search function (for PCs): Press CTRL+F and then type "Electro” and then press ENTER.
A The tasks on the following page can be done as follows:

A A)If the participants are very fast and competent in using digital documents, then each of you can work on the tasks individually on your own
device.

A B) If the skills are mixed in this regard, then the more proficient participants can work in groups with less proficient participants with a
simultaneous focus on teaching skills in handling digital data. With one device per team

A Q) Ifall participants would be overwhelmed with working with digital data, then the tasks are worked through together as a class.



https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52022DC0140

A

STEP 2. Communication of the EU Commission from 30.03.2022 pt 2

A
A

A

A

A

Task:

Which sectors of electrical appliances are seen as particularly backward in terms of sustainability? (possible answers: consumer
electronics such as smartphones, tablets, photovoltaic systems)

What demands will be placed on electrical devices in the future? (possible answers: higher energy efficiency, restriction of the use of certain

hazardous substances, durability, repairability and recyclability)

What are the objectives of the above measures? (Reduction of electrical waste; making manufacturing, material use and resource

management more sustainable).
The results are compiled.
If the time management of the lesson allows, it is also possible to discuss
Why the measures are needed (possible answer: electronic waste is our fastest growing waste stream).

What hazardous substances are meant (possible answers: mercury, phosphorus e.g. in lamps; lead, cadmium in various forms and

assemblies). Forms and assemblies)




STEP 3. Durability, reparability and recyclability

A Task: Take a closer look at the following terms: Durability, repairability, and recyclability. Which everyday devices would you
associate these terms with, and which would you not? Each think about a more negative and more positive example.

A Time may also be provided for individual internet research.
A Possible answers:

A Smartphones are an absolutely negative example. (There are now counter-examples: FAIRPHONE, Shift; CAUTION: may be taken as
advertising).

A Some washing machines are a good example, because they can be repaired and almost completely recycled, with good handling they are
also durable for a long time.




A

STEP 4. Conclusion

A Atthe end of the lesson, the following topics could be discussed:

A What aspects of eco-design benefit me as a consumer?

A Lower costs, less stress with defective devices, etc.

A How do the aspects of durability, repairability and recyclability relate to the fact that consumers buy new releases of some electric brands just
to have the latest model?
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V. Sustainability in the career - lesson plans for students

1. Gardening and landscaping
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1.1 TOPIC: The 2030
Agenda for Sustainable Development and its 17 goals

-

OVERVIEW OBJECTIVES

Step by step Time After the class the After the class the student is After the class the
student knows able to student understands
Step 1. Introduction and the rules of the game 5 mins V  what Agenda 2030 | V name 17 sustainable V thatin ateam you can
is development goals achieve more than
V that the goals set V  Find the possibility of individually
Step 2. Game concerning 17 SDGs 30 mins outin Agenda following the Sustainable | V  the importance of
2030 have an Development Goals in cooperation for
impact on their their careers sustainable
Step 3. Summary 10 mins careers development
Number of students: up to Things you need: \ ! Remarks: The method used during the class is a \
15 people two classrooms, masking tape /or combination of quiz and teamwork exercise. The quiz
string /or chalk or something else that questions, shown in the appendix, relate to the
can be used to mark the playing fields implementation of the 17 SDGs and refer to professional
) _ on the floor, flipchart/whiteboard and life. The questions can also be adapted to a different
Time: 45 mins. markers, a clock, optional: multimedia topic (the lesson idea remains the same). It would be
(optional extention with board or printouts of quiz questions ideal if there are 2 teachers in the classroom or one of
extra 45 mins) k J Kthe students becomes teacher’s assisstant.

A lesson plan for VET students J/




STEP 1. Introduction and the rules of the game

Before the lesson starts, the teacher prepares Room 1. On the floor, there is a grid of 7x8 squares (Appendix 2.1). The squares should be big enough
for one person to stand. In room 2 (where students meet at the beginning), there should be a flipchart and markers or something else to write on.
When all the students are in Room 2, the teacher explains that the topic of the class will be sustainability issues. To learn more about them, the
students will play a game in Room 1. The game is about choosing the correct answers in the multiple choice quiz (Appendix 3). A sample question
will be solved by everyone together in Room 2. Notice for the students: all quiz questions have the negation NO, so they should be careful choosing
the correct answers

United Nations members defined 17 sustainable development goals on September 25, 2015, in Agenda 2030, which will be discussed in the class.
What DOES NOT sustainable development mean?

a) sustainable development is a way of doing things that distributes profits in a fair way. Everyone gets as much as they earn.

b) sustainable development is planning and acting that simultaneously take into account: the needs of people, their well-being, and keep partnership
and peace among all countries in the world, moreover it ensures the protection of the Earth's environment, climate and resources.

¢) sustainable development is managing the Earth's resources in such a way that there will be enough for future generations

The teacher shows the icons of 17 SDGs (Appendix 1) and then reads the rules of the game:

1. There is a game board in Room 1, where you have to find the right way from START to GOAL.

2. People will enter Room 1 individually and there they will be informed what to do. If a person does not find the right path or answers the questions
incorrectly, they must return to Room 2. Then next person goes to Room 1.

3. The game ends when everyone has gone through all the squares on the board. There is about 30 minutes for the task.

(These are all the rules. Usually, students naturally assume that they are not allowed to talk to each other when they return from Room 1. If students
ask a question about whether they can exchange ideas, the teacher should simply reply that he has given all the rules of the game. The “clever” group
should take the opportunity by exchanging "the experience of going out on the board.").



STEP 1. Introduction and explanation of the rules of the game

Before the start of the lesson, the teacher prepares Room 1. On the floor, he draws a grid of 7x 8 boxes (see Appendix 2.1). The boxes should be large
enough for one person to stand on them. In room 2 (where students meet at the beginning), there should be a flipchart with markers or something
else to write on. When all students are in Room 2, the teacher explains that the topic of the class will be sustainability issues. To get to know them
better, the students will play a game in room 1. The game will consist of answering a choice quiz (see appendix 3). A sample question will be solved
by everyone together in room 2. It should be pointed out to the students that all quiz questions have the negation NO, i.e. a false sentence should be
selected in the answer.

The member states of the United Nations Nard Organization identified 17 sustainable development goals on September 25, 2015, in Agenda 2030,
which our classes will address. What doesn't sustainable development mean? a) sustainable development is a way of doing things that distributes
profits in a fair way. Everyone gets as much as he or she earns. b) sustainable development is planning and taking actions that simultaneously take
into account: the needs of people, their well-being, and preserves partnership and peace among all countries of the world, and ensures the
protection of the Earth's environment, climate and resources. ¢) sustainable development is managing the Earth's resources in such a way that there
is enough for future generations of its inhabitants.

The teacher shows the icons of 17 CZR (appendix 1) The teacher reads the rules of the game:

1. There is a game board in room 1, where you have to find the right way from START to GOAL.

2. People will enter room 1 individually. In room 1 they will be told what to do. If a person does not find the right path or answers the questions
incorrectly, he must retreat to Room 2. Then another person is sent to Room 1.

3. The game ends when everyone has gone through the board. There is about 30 minutes for this.

(These are all the rules. Usually, students implicitly assume that they are not allowed to talk to each other when they return from Room 1. If students
ask a question about whether they can exchange ideas, the teacher should simply reply that he has given all the rules of the game. The astute group
should take the opportunity by exchanging "the experience of going out on the board.").



STEP 2. Game concerning 17 SDGs

=7

In Room 1, the teacher instructs the person to stand at the START square and briefly explains that on the board you can move: a step forward or
backward or left or right. The teacher then checks whether the player moves correctly in the grid and if they answer the question or (Appendix 2.2,
gray squares). If the player moves and answers the questions correctly, they continue until the destination. If the player is on the wrong square or has
answered the question incorrectly, they must return to Room 2, and the next player starts . They do not need to answer the question when they are
on the coloured squares without a number. It is good if the questions are displayed on the multimedia board or printed on cards and handed to the
player to read. It will be easier for the players to see all the answers at once and choose the correct one. Only the teacher knows the right way to
GOAL square. Especially at the beginning, the game is based on trial and error. At some point, the students will understand that they can "discuss" in
the Room 2 the squares that they have already tried and give each other the correct answers, then everything will go faster. After some time the
teacher should put the emphasis on the speed of the game. If the students are not cooperating after about 10 minutes, the teacher/assistant in Room
2 can suggest that the students can exchange ideas and thus find their way faster. The teacher regularly tells the players the time left tothe end of the
game. Students who have already found the correct path on the grid can sit back and watch the next students, but they do not help. If necessary, the
teacher can extend the time.

STEP 3. Summary

When all the students have completed the game, they all sit down on chairs arranged in a circle. Then the teacher asks the students to explain
what the task was, what happened and how they felt? The teacher can also ask students at what point and how they came up with the idea of
working together? If there was there a leader? How they helped each other build a strategy, (draw something or write something down)? If they
could distinguish any stages of the game? How the situation transfers to their work? Questions about content are also asked: Have they learnt
anything? If so, what? Have they already known anything about the issues in the game? Where from? What new things have they learnt? Did they
help each other find answers to the questions?
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APPENDIX 3

Quiz
1. The first goal is to eliminate world poverty. Which of the following sentences is NOT true?

a) Due to the COVID-19 pandemic, the global poverty rate has increased from 8.3%. in 2019 to 9.2 %. in 2020, setting back the progress by about
three years.

b) People living in poverty are the most sensitive to extreme weather phenomena and economic, social and environmental shocks, as well as
natural disasters.

¢) To reduce extreme poverty, it has been globally decided to lower the minimum age threshold enabling regular employment for the under 12-
year-olds.

2. The second goal is to eliminate hunger in the world. Frequently, the lack of food is a result of problems in finding permanent, respectively
well-paid jobs. At the same time, it's the vicious circle, as the underfeds cannot do their jobs effectively. Which of the following sentences is NOT
true?

a) Every tenth person in the world experiences hunger, and almost every third person does not have regular access to food.
b) If there were not the escalation of the conflict in Ukraine, the goal would have already been globally achieved.
¢) Hunger largely affects children. In 2020, 6.7% of children under the age of 5 were underweight (considering their height).

3 The third goal concerns maintaining good health and quality of life. They somewhat depend on working conditions. Which of the following
sentences is NOT true?

a) An employee has to take all the vaccinations imposed by the employer.

b) The vaccination rate of populations has fallen in recent years for the first time in a decade. Number of deaths caused by tuberculosis and
malaria have also increased.

¢) Life expectancy is falling. /
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4.The fourth goal concerns good quality education. Without proper education, it is difficult to get a good job. Which of the following sentences
is NOT true?

a) Itis estimated that after the pandemic, about 24 million students have not returned to school (from primary to university level).

b) To ensure good quality education, it is also necessary to provide proper infrastructure and facilities in schools (access to water, sanitation,
internet). Unfortunately, there are still numerous institutions that do not have access to the mentioned facilities.

¢) Fifty percent of countries have taken significant steps to provide additional mental and psychosocial health support for students after
reopening schools following the COVID-19 pandemic.

5.The fifth goal concerns gender equality. Many inequalities are related to working life. Which of the following sentences is NOT true?
a) The number of women in leadership positions worldwide is steadily increasing.

b) In 2019, women represented only 39% of the total workforce.

¢) Women are victims of bullying more often than men.

6.The sixth issue concerns access to clean water and sanitation. They are often the minimum conditions which allow to do the work well.
Which of the following sentences is NOT true?

a) The employer is obliged to provide drinking water to employees if they work in particularly difficult conditions - it follows occupational
health and safety regulations.

b) At the current rate of progress, 1.6 billion people will not have access to properly distributed drinking water in 2030.

¢) In Europe, the largest annual consumption of water is in energy production, water is used mainly for cooling in nuclear power stations and
fossil fuel power plants.
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7.The seventh goal concerns common access to renewable energy sources. Which of the following sentences is NOT true?
a) No EU country has noticed the situation in which renewable energy sources is above 50% of final gross energy usage yet

b) The share of renewable energy sources in global total final energy consumption is only 17.7%.
¢) Charging the phone battery to 100% regularly reduces its lifetime, just charge the battery to 80-95%. You can use photovoltaic panel to do
it. There are mini panels that can be used in any sunny place.

8.The eighth goal is about economic growth and good working conditions. Which of the following sentences is NOT true?
a) Globally, we have already managed to return to the level of unemployment from the time just before the COVID-19 pandemic.

b) Globally, 160 million children (63 million girls and 97 million boys) were working before the COVID-19 pandemic. Today, it is estimated that
about 9 million more children will have to work because of poverty.

¢) Global economic recovery is delayed due to the war in Ukraine.

9. The ninth goal deals with innovation, industry and infrastructure. Which of the following sentences is NOT true?
a) In the years between 2015 and 2021, 4G network coverage doubled, reaching 88% of the world's population.
b) Only about one in three small manufacturers uses a loan or credit.

¢) Global industrial production has not managed to reach pre-pandemic levels yet.
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10. The tenth goal is to eliminate inequality among people. Which of the following sentences is NOT true?
a) One-third of people with disabilities experience discrimination. It is also noticeable in the area of working life.

b) One of the measures used to assess the well-being of a society is the HDI. This index evaluates countries on three dimensions: 1.long and
healthy life, 2. knowledge 3. descent standard of living. According to it, currently the best place to live is Switzerland.

¢) The migration is due to unequal opportunities. The area with the largest refugee movements is currently sub-Saharan Africa, Latin America
and the Caribbean.

11.The eleventh goal is about sustainable development of cities and communities. Which of the following sentences is NOT true?
a) There is public transport in most towns and cities.

b) Belgian trade unions and other organizations representing employers have reached an agreement in which employees of private
companies will be able to claim so-called "bicycle allowance” which means compensation of 27 cents, for every kilometer of commuting by
bicycle since May 2023. The amount of compensation is to be limited to 40 kilometers per day.

¢) More than 6,000 cities in 117 countries are now monitoring air quality. This is twice as many as in 2015.
12.The twelfth goal is about responsible consumption and production. Which of the following sentences is NOT true?

a) One in six orders online is returned. In Europe, millions of returned goods are thrown away every year because it's cheaper than repackaging
and reshipping them.

b) Regular collections of electro-wastes result in about half of it being safely collected.

¢) Food that ends up in landfills generates 8 to 10% of global greenhouse gas emissions.
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13.The thirteenth goal is about climate activities. Which of the following sentences is NOT true?

a) If the global temperature rises by 2.6 Celsius degrees, the world's leading economies (the group of 7) will lose a total of 8.5% of GDP, or
about $5 trillion a year, over next three decades. It is estimated that France and Italy would suffer the most (loss of about 10% of GDP). Source:
Swiss Re Institute insurence group report "The economic of climate change. No action not an option".

b) Itis estimated that by 2030 about 700 million people will relocate because of draught.
¢) Poland, in comparison to other European countries, does not have a large share of CO2 and greenhouse gas emissions.

14. The fourteenth goal is about living underwater. Not only the factories located directly at the seaside or at the ocean’s edge affect it. Which
of the following sentences is NOT true?

a) Soil overfertilization negatively affects seas and oceans.

(b) Most ocean and sea pollutions come from large transport ships.

c) Protecting life in seas and oceans is important for climate reasons, as they absorb about % of global CO2 emissions.
15. The fifteenth goal is about living on land. Which of the following sentences is NOT true?

a) Providing compensatory plantings, after the construction of a facility, balances environmental losses.

b) 10 million hectares of forests are destroyed every year.

¢) The construction of logistics parks, online store warehouses, windmill farms, severely impowerishes the biodiversity of the areas where they
are built.
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16.The sixteenth goal concerns world peace. Safety in the world has a significant impact on the global economy. Which of the following
sentences is NOT true?

a) Only in 2021, there were 320 fatal attacks on human rights defenders, journalists and trade unionists in 35 countries.
b) Globally, 1/5 of people, mostly women, are afraid to go out at night in their neighborhood.

¢) Globally, nearly 1 in 6 companies face demands for bribes from public officials.

17. The seventeenth goal is about partnership. Which of the following sentences is NOT true?
a) Individual Internet users are more than half of the world's population.
b) Military conflict in Ukraine caused goal 17 to be deleted from Agenda 2030 for strategic reasons.

¢) International investments in SDGs-related sectors in developing countries increased by 70% in 2021. Most of the growth came from
renewable energy and energy efficiency projects.
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SOLUTIONS TO EXERCISES

Extra information to sentences containing false information:

1.In Poland, the lowest age at which you can legally start working is 13 years old. A minor employee aged 13-15 can earn money only in the following
branches: artistic, cultural, sports or advertising. After the age of 18, this law restriction disappears.

2. The war in Ukraine significantly disturbed wheat,corn and sunflower distribution chain but unfortunately, even when there is peace in Europe, it
would not have been possible to eliminate world hunger so far.

4. Only 20% of countries have taken such measures.

5. The share of women in leadership positions in the world increased from 27.2 to 28.3% in the years 2015-2019, but remained unchanged in 2019-
2020, which is the first year without an increase since 2013.

6. Agriculture consumes the most water in Europe (40%). Energy production consumes 28%. (Source: European Environment Agency report "Water is
life" 2018, https://www.eea.europa.eu/pl/sygnal42y/sygnaly-2018/artykuly/zuzycie-wody-w-europie-2014 Last modified 2021)

7. Sweden has already reached it in 2018 (Source: https://europapnews.pap.pl/analiza-energia-odnawialna-w-ue-stan-obecny-i-perspektywy-
Rozwoju)

9. Global industrial production increased by 7.2% in 2021, exceeding pre-pandemic levels.

10. Ukraine has become a place with the most intensive refugee movements because of the war. As of May 23, 2022, more than 6 million Ukrainians
have moved to other countries to escape the conflict, and at least 8 million people have been internally dislocated. Until the escalation of the conflict
between Russia and Ukraine, the countries of North Africa and West Asia were the largest regional source of refugees (8.4 million), followed by the
countries of Sub-Saharan Africa (6.7 million) and Latin America and the Caribbean (4.5 million).

11. According to 2020 data from 1,510 cities around the world, there is a public transport only in about 37% of urban areas In Sub-Saharan Africa, less
than a third of city citizens have convenient access to public transport.

12. It only happens in North America and Europe, in the countries of the Global South only a few percent of e-waste is still collected. On average, in
relation to the entire globe, it gives the impression of e-waste at the level of approx. 23%.

13. Poland is the third largest emitter of CO2 from fossil fuels in the EU, behind Germany and Italy. It is the same in terms of methane and nitrous
oxide emissions: only the French and the Germans emitted more according to European Commission research. (Source:
https://www.parkiet.com/gospodarka-swiatowa/art19369181-ktore-gospodarki-najbardziej-przyczyniaja-sie-do-ocieplenia-klimatu)

14. Most of the water pollution comes from land, mostly plastic. In 2021, more than 17 million metric tons entered the world's ocean, which makes
85% of marine debiris.

15. New plantings will never compensate completely the actions of natural ecosystems operating for years.

16. This anxiety affects 1/3 of world population.

17. 0On the contrary, thanks to the partnership, it was possible to bring help internationally to the victims of the conflict. e




https://www.un.org/sustainabledevelopment, https://www.un.org/sustainabledevelopment/poverty/ etc.
https://www.eea.europa.eu/pl/sygnal42y/sygnaly-2018/artykuly/zuzycie-wody-w-europie-2014
https://europapnews.pap.pl/analiza-energia-odnawialna-w-ue-stan-obecny-i-perspektywy-rozwoju
https://www.parkiet.com/gospodarka-swiatowa/art19369181-ktore-gospodarki-najbardziej-przyczyniaja-sie-do-ocieplenia-klimatu g
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https://www.eea.europa.eu/pl/sygna142y/sygnaly-2018/artykuly/zuzycie-wody-w-europie-2014
https://europapnews.pap.pl/analiza-energia-odnawialna-w-ue-stan-obecny-i-perspektywy-rozwoju
https://www.parkiet.com/gospodarka-swiatowa/art19369181-ktore-gospodarki-najbardziej-przyczyniaja-sie-do-ocieplenia-klimatu
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OVERVIEW

1.2 TOPIC: Following sustainable development goals
while creating backyard gardens.

OBJECTIVES

RESPONSIBLE 13 CLIMATE

ACTION

After the class the
student knows

Step by step Time

After the class the student is
able to

After the class the student
understands

Step 1. Introduction and presentation of game rules 7 mins

V  how the goals of
sustainability can
be achieved when
creating and
maintaining a
backyard garden

Step 2. The game 30 mins

Step 3. Summary 8 mins

V listareas in which the
goals of sustainable
development should be
implemented concerning
backyard gardens

V list ways to implement
SDGs in backyard
gardens

V that backyard gardens
are created not only for
aesthetic and leisure
purposes but they
should also perform
environmental
functions, not only for
humans but the entire
planet

000

Number of students:
preferably up to 12 people

% w Things you need: multimedia

board or a projector, internet
connection, fairly big seeds of
bedding e.g. sweet pea, seed
containers (at least two)

_ o -
7 Time: 45 mins }

emarks: If the students just start working with the topic
of creating and maintaning backyard gardens, you can
let them use different sources (e.g.Internet, gardener’s
manuals) or you can inform the students about the topic
of the game beforehand so that they can prepare for it

A lesson plan for VET students




STEP 1. Introduction and presentation of game rules

If the students are not familiar with the concept of sustainability, the lesson begins with working out a definition of the term together.

The teacher explains that the goal of the lesson is to list backyard garden activities that support sustainable landscape management. A game is to
be used to collect and unscramble ideas.

The students are divided into two groups. (If there are more than 12 students, there may be more groups). Each group gets a container to collect
points, i.e. seeds. The teacher displays a chart which should be fulfilled (Appendix 1) while competing. The teacher spins the wheel of fortune
(sample online tool https://www.streamchange.pl/losowanie/fortune-wheel/) and thus the column to be completed with a new idea is drawn. The
team with the idea gives a settled signal. Each team should have a different signal. If the idea is right, it is filled in the chart in the appropriate
column, and the team receives a seed as a point. The same rule is repeated in all game rounds. Ideas in a particular column cannot repeat. The
game ends after 30 minutes.

If the students want to add any additional column to the chart, it is possible, after discussing the suggestion.

The seeds collected by the group members should be planted in the garden at their earliest convenience J .



STEP 2. The game

The course of the game follows the settled rules. The teacher moderates it and controls the time.
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STEP 3. Summary

The teacher shows icons of the 17 Sustainable Development Goals of Agenda 2030 (see Appendix 2), presents the history of its establishment
and asks questions: Do you think that the ideas we have mentioned regarding creating ecological gardens are part of the obligations made by
UN countries in 20152 Which of the goals do we achieve following the ideas we mentioned in the game? Are they important? Are the goals
difficult to be implemented in effect? What things may help to achieve the goals and which may delay or stop getting them?

~ -
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Sustainable water
management

Sustainable
energy
management

Soil respecting and
strengthening

Supporting
animals,birds,
insects
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SAMPLE IDEAS/ANSWERS

Sustainable water management

Sustainable
energy management

Soil respecting and strengthening

Supporting animals,birds, insects

- permeable driveways and permeable
paths in the garden

- plants between the paving stones, for
example, Mentha requienii, Thymus
serpyllum, Alchemilla, Sagina subulata
- proper water drainage systems

- embankments which hold water in a
garden

- rain garden

- rainwater containers

- making water from air

- avoiding monoculture hedges (they
require more frequent watering than
mixed hedges)

- vegetation adapted to the habitat (in
areas with water deficits plants such as
dryland plants or dryland grass )

- flower meadow instead of lawn

- "spot" watering, e.g. funnels, irrigation
bags

- drip irrigation system (providing water
to each plant directly)

- aeration nozzlea at the end of the
garden hose

- not watering before rainfall (check the
weather forecast)

- generous watering once every few
weeks is more effective than a daily
little water supply

- grey waste water filtering (household
sewage water, with no metabolic
wastes ), plant-based wastewater
treatment systems

- solar energy lightning

- motion sensor lights around the
house

- limiting electric appliances
(Note! petrol lawn mower is not a
good alternative to electric
mowers, it generates pollution
and noise)

- use muscle strenghth (for lawn
mowing, hedge/plant shearing)

- abandon terrace heaters

- no swimming pools with heated
water

- covering pools at night

- inserting a tennis ball into a
pond instead of placing a heater
in it before winter (the method is
effective if you take the ball out
on frosty days, once in a while so
that there is a hole in the ice

- lanterns made of recycled glass
- recycled furniture

- swapping furnishings and
plants in the gardens with other
gardeners in the neighbourhood
- plant reproduction done on
your own

- avoid using plastic plant pots

- reducing impervious areas
(driveways, terraces)

- composting (about 45% of
household waste is suitable for the
composter)

- mulching

- using cardboards and fieldstones
- not too intensive digging

- collecting topsoil surface for
reusing

- strengthening the soil structure
with compost with coarse sand or
gravel

- avoiding peat, replacing it, for
example, with leafy soil (Note! you
do not get it from evergreens)

- using natural fertilizers, e.g., rinses
made of nettle or horsetail

- raising the soil pH by scattering
crushed eggshells

- lowering the soil pH with pine
needles

- shifting cultivation

- intercropping

- permaculture (in the context of the
soil: consider not to overexploit it,
plan crops so as not to create excess
of agricultural products)

- biodiversity aids insects

- avoiding radical tree pruning, (wormy tree
branches become nests for e.g. wood owls

- preservation of decayed tree trunks (deer dwell
nearby them, dragonflies lay eggs at the ponds)
- growing plant species friendly to animals,
birds, insects

- planting mixed hedges, e.g. of hawthorn,
blackthorn, guelder rose, field maple, yew,
beech, wild privet, barberrys, lilac; it has been
noted that such different types of plant
communities are inhabited by 1500 species of
insects, 65 species of birds, 20 species of
mammals

- the use of climbing plants gives shelter to
insects and spiders, and at night - to birds; the
most beneficial are: honeysuckle, ivy, old man’s
beard, wistaria, Parthenocissus

- mixing flowers and plants with vegetable and
fruit crops attracts the larvae of wasps,
hoverflies, neuropterans (mature insects feed on
the nectar of flowers)

- cracks in the wood become homes for insects
- mounds of rubble and stones are houses for
newts, frogs, lizards that fall into winter sleep

- leaving leaves and small tree branches for
hedgehog houses

- passages for small mammals in fences

- feeding birds in winter

- leaving the birds combed pet hairs

- setting up a pond or water feeder for birds and
other animals




v _https://www.streamchange.pl/losowanie/fortune-
wheel/
v Diane Millis , The little green book of gardening”



https://www.streamchange.pl/losowanie/fortune-wheel/
https://www.streamchange.pl/losowanie/fortune-wheel/
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1.3 TOPIC: Landscape architect caring for clean air.

OBJECTIVES

After the class the student is
able to

After the class the
student understands

Step by step Time After the class the
student knows
Step 1. Introduction 10 mins ) .
V thatair pollution is
a huge challenge
. . . . of the present
Step 2. Identifying air quality 15 mins times
Step 3. Desirable plant elements and other solutions to protect ) VvV thatusing
clean air 30 mins appropriate plants,
trees, bushes etc.

reduces the

V name the species of trees
particularly useful in
fighting with air pollution

V list health risks caused by
air pollution

V that greenery, apart
from its aesthetic
feature, has very
important
environmental input

V thatitis necessary to
provide proper air
circulation in the
designed area

amount of
Vﬂ"m}‘ \ greenhouse gases

Things you need: or dust in the air

Number of students: up to 25 multimedia projector,

people Internet connection, hair V  how to check air
dryer, table tennis balls, a quality
scarf, 2-3 cardboard boxes,
a bottle, leaves of indicated

I tree species
7/ Time: 45 mins } k /

A lesson plan for VET students




STEP 1. Introduction

The teacher starts the lesson asking the students what they most often focus on when they start to design a particular area (We assume that the
design inventory and guidelines have already been determined.) If any of the answers include the word functionality, the teacher encourages the
students to concentrate on environmental goals. The teacher shows the board of 17 Sustainable Development Goals (Appendix 1.1).and they go to
the issue of clean air. He shows the goals that most directly oblige to protect clean air (Appendix 1.2). The teacher also gives the students some
facts and recommendations about the issue which come from the obligations made by the government (Appendix 1.3)

The teacher asks the students whether they agree that as future landscape architects they can have a real impact on air quality?

s

STEP 2. Identifying air quality

The teacher asks the students if they know how to check air quality? Answers may include: the government website
https://powietrze.gios.gov.pl/pjp/current, bioindicators, which are, for example, lichens. Observing lichens, we can determine whether or not the air

in the area is polluted with sulfur dioxide and nitrogen compounds. Lichens are divided into seven degrees. Lichensare dividedinto VlIldegrees With
highair pollution, lichensare absent the bestair qualityis evidencedby lichensof Vildegree




STEP 3. Desirable plant elements and other solutions to protect clean air

The teacher with two mini-demonstrations presents the importance of having plants, trees and other in urban areas.
1. experiment on dusts PM10 and PM2.5

The teacher puts table tennis balls on the table, which are to be the image of dust falling on paved surfaces in the particular area. Then the teacher
turns on the hair dryer and directs the air from it at the balls. The balls rise and move. The teacher explains that the same thing happens with dust.
With gusts of wind, pollutants that have fallen to the surface rise back into the air, moving into homes and into the respiratory organs of people
and animals.

The teacher uses the same objects like before but also spreads a scarf (preferably with a floral pattern) on the table which is to be a symbol of the
lawn or the meadow. The balls that fall on the scarf are not so easily blown away by the air coming from the dryer. The same thing happens when
dust falls on flowery or greenery areas.

2 The teacher asks a tricky question: Do trees always improve the air quality in the city? Most answers are YES. The teacher puts 2-3 cardboard
boxes on the table which represnt buildings located opposite each other . First, the teacher lets the ball into the space and blows it out with a
hair dryer. Then the teacher puts a big bottle or other object between the buildings. Despite using the gust of wind from the hairdryer,it is
impossible to blow the ball out. The teacher explains that the way of placing buildings, trees and bushes next to each other as well as the
direction of the wind, has an influence on reduction or not of the dust and pollution.

The teacher puts some plant and tree leaves on the table and asks the students to identify the species. The exercise is to help students learn which
trees are particularly useful in fighting with air pollution. A list of sample species is included in Appendix 2.

The teacher asks the students to write down non-plant, proactive solutions, related to the work of a landscape architect, concerning clean air. -
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APPENDIX 1.3

According to the European Environment Agency (EEA), in 2020, 96% of the urban population in the European Union (EU) was exposed to intensity
of fine dust (PM2.5) in the air - 5 micrograms per cubic meter (ug/m3) above the WHO recommended level. The most common diseases
associated with breathing polluted air are respiratory and circulatory diseases, asthma, heart attack, stroke, cancer, atherosclerosis, and diabetes.
According to the latest EEA research, at least 238,000 people died in the EU in 2020 due to exposure to the fine dust. Nitrogen dioxide pollution
caused 49,000 and ozone 24,000 deaths in the European Union. Air pollution also damages biodiversity and destroys agricultural crops and
forests, causing serious economic losses and reducing food supplies.



APPENDIX 1.3

According to the WHO, 36 Polish cities are among the 100 most polluted cities in the EU.

Poland is one of the EU countries with the highest intensity of fine dust.

The recommendations are:

Comprehensive improvement of air quality following EU law rules and, in the long term, with WHO guidelines.
Effective reduction of CO2 intensity in the atmosphere.

Empower local authorities in the cities and urbanized areas to develop the areas sustainably and improve the quality of lives of their citizens
including in urban development plans the need to increase green and water areas, and air guidance corridors.



APPENDIX 2

The teacher explains that pollutants are best caught by plants covered with tomentose hair. Conifers also catch them brilliantly, but because they
do not lose their needles, they can get sick and die after a while, due to excess of pollution. Yew-tree is the best regarding fighting the pllution.
Among broadleaved trees, you can mention:

black poplar (Populus nigra), magnolia kobus, false acacia- they clean up NO2 (which is 60% of car exhaust )

poplars - they are great at clearing air from heavy metals

Lime trees, birch trees, green ashes, corylus colurna trees, sorbus trees, ginkgo trees, oaks, maples



Step 3 Non-plant, proactive solutions concerning clean air:

- making space for cycling in the urban areas

- waste management infrustructure (avoid rubbish incineration)

- no plastic, rubber waste, old furniture or window frames incineration

- choosing plants from local seedbeds

- avoiding idling when driving - idling means that the car engine is running, but the car is not in motion, causing polluted fumes emissions

- saving paper affects the quality of air we breathe, the production of one tonne of paper means the "production” of 30 kg of air pollution

V  https://kampanial7celow.pl
V  https://www.eea.europa.eu/pl/highlights/liczba-przedwczesnych-zgonow-spowodowanych-
Zanieczyszczeniem -



https://kampania17celow.pl/
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1.4 TOPIC: Alternative, environmentally friendly

g ways to maintain green areas.
OVERVIEW OBJECTIVES
Step by step Time After the class the After the class the student is After the class the student
student knows able to understands
Step 1.Green areas upkeeping challenges 7 mins V' that maintaing V find alternatives to V' that activities in the area
green areas it is not industrial ways of under care affect the
always necessary to protecting and caring for external environment,
Step 2. Alternative ways to solve common garden problems and 30 mins use chemicals plants have far-reaching effects
how to persuade them to garden owners on our planet's
ecosystems and the
Step 3. New technologies searching for answers to long-time 8 mins Earth climate
problems
‘% 000
Number of students: Things you need: Remarks: The set of things in
preferably up to 15 people a trunk or a nice box, the "trunk of alternative
Appendix 2 materials, actions" can be expanded as
SR multimedia board you wish.

7/ Time: 45 mins. }

A lesson plan for VET students




STEP 1. Green areas upkeeping challenges

The teacher announces the topic of the lesson which is: the most common difficulties that usually occur in upkeeping of green areas. During
brainstorming students think of slogans for the standard challenges e.g.: pests, fungal diseases, moss, damage caused by wild animals, drought, etc.
The teacher then explains that many of these problems can be solved in several ways. These can be methods that respect the natural environment
and the ones that may destroy its well-being as a side effect.

STEP 2. Alternative ways to solve common garden problems and how to persuade them to garden owners

The teacher divides the class into 3 groups. Each group is given a list of problems (Appendix 1) which they will have to deal with. The students’ task is
to try to find a solution: 1) first with the help of a traditional Internet search engine 2) using the tips from the "trunk of alternative actions" - the
teacher prepares it before the lesson (In Appendix 2 there are only samples and their use in the garden). Things collected in the trunk suggest which
everyday objects can become helpful in the garden. They should inspire students and help them find ways to solve particular garden problems.
Students are to give specific examples of using the selected items from the trunk, e.g. if they received as a problem the appearance of wild rabbits in
the garden, they can choose a lemon and write down that lemon peels can be scattered among the plants as a solution to the problem.

When each group completes the task, one person chooses one of the problems and tries to persuade the proposed ecological solution to a person
from a different group. The teacher suggests that if the facts do not reach the interlocutor, they can support themselves using management nad
marketing techniques to convince the recipient. Sample techniques are described in Appendix 3.



STEP 3. New technologies searching for answers to long-time problems

The teacher asks the students:

What are their impressions about working with search engine in order to solve given garden problems? Were the answers,at the same time, a
suggestion to buy a particular product? Was it easier to find alternative solutions when they added ,natural” or ,domestic” to the question in the
search engine? Was it much simpler if they asked about particular thing to solve the problem?

Have the students ever tried to solve garden problems using ChatGPT (Generative Pre-trained Transformer)? Has it known eco ways to fight with
garden pests? Is it possible (how?)to teach ChatGPT to find solutions to garden problems using everyday objects?

If the students have access to ChatGPT they try to teach it unconventional, environmental friendly way of thinking when looking for garden
problem solutions. It may be their homework or regular exercise during classes.




APPENDIX 1

Infectious diseases (bacterial, viral, fungal)

There are some brown spots on rhododendron leaves indicating leaf spot disease, there are some small light pink spots with little brown stains
inside indicating rust symptoms; on the bottom of rose leaves there is white tarnish indicating powdery mildew.

Pests: There is plant louse on mooseberry, vole has destroyed flowerbed nearby the garden fence, snails have bitten holes in a plant leaves and
cats are destroying newly made flowerbed (with plants that grow only for one year)

Weeds and non-infectious diseases.

There is some grass and small weeds in the pavement gaps, cornel leaves squirm and become brown - they lack magnesium. The soil is too much
acidic, the top parts of rodgersia become brown - they lack potassium and calcium. Grapevine leaves has become red-brownish and they squirm
— it indicates lack of phosphorus.



K

APPENDIX 2

BAKING SODA Apply as fertilizer: Occasionally spray alkaline-loving plants (clematis, hollyhocks, carnations, lilacs, dogwoods) with a gentle
solution of a tablespoon of baking soda dissolved in 2 litres of water.

The way to fight aphids: dissolve %2 teaspoon of baking soda in 1 litre of warm water with a few drops of dishwashing liquid, then spray the
plants. Protect plants from fungal diseases (e.g., black spot, powdery mildew): In a large spray bottle, mix 1 teaspoon of soda, 1 teaspoon of
dishwashing liquid, 11 of water. Shake vigorously and spray exposed parts of the plant.

Control weeds in the cracks of concrete: Spread a handful of baking soda and rub it into cracks with a broom.

AMMONIA  Use as fertilizer: Prepare a solution from % cup of ammonia and 4 litres of water and spray it on plants such as clematis, lilac,
hydrangea, cucumbers. Add one cup of ammonia water per 40-70l water and strengthen your lawn , watering it with the solution every 3 weeks.
Remove stains from concrete: With a solution of 1 cup of ammonia and 4 litres of water, you can scrub stains on concrete. Finally, rinse the
concrete with water. Guard your dumpsters against animals: Spray the soil around the dumpster or the lid of the container with a 50% ammonia
solution. Chase away voles, moles, mice: Prepare a solution of 1 cup of ammonia and 7 litres of water, pour it into the underground passageways
of these animals and cover it with soil.

BANANAS  Control aphids: Bury dried or cut banana peels around the bushes about 5cm deep. Note: Don't bury whole peels or fruit, as they are
a dainty for animals that, attracted by the treat, will dig them up. Use as fertilizer: Banana peels contain phosphorus and potassium. They are an
excellent fertilizer for solanaceous plants, as well as roses. Chop the peels into small pieces and bury them under the bush, or dry the banana
peels in winter, grind them in spring and add them to the soil.

TEA Fertilize roses: Spread used or fresh tea leaves around rose bushes and cover with soil. While watering, the nutrients will get into soil and
nourish plants:

Occasionally water your ferns with tea instead of water. You can also pour wet tea grounds into the pot. Prepare the pot for planting the plants:
To make your potted plants healthier put a layer of tea sachets on the bottom of the pot. It will retain moisture and gradually release nutrients.



APPENDIX 2

COFFEE

Nourish your plants: do not throw away coffee grounds. They are an excellent fertilizer for roses, azaleas, rhododendrons or evergreen shrubs.

Just remember to bury them so they do not become moldy. Dig into the ground near the roots of the fertilized plant about 3/4 cup of grounds
once a montbh. It will acidify the soil properly. Putin coffee grounds to the soil in a flowerbed will attract earthworms. Protect your garden from

cats: Cats wll not even think of treating your garden as a toilet if you scatter orange peels and coffee grounds around your plants.

SPICES

Powdered cinnamon, garlic, ground cloves, black pepper, chili, curry, crushed bay leaves - any of these spices scattered around plants will repel
insects. Pepper. If ants have appeared on your garden path, sprinkle it with a cup of flour mixed with a tablespoon of ground black pepper.
Note: Do not pour water over the flour, as it will make mud. After ants eradication, put the flour and pepper mixture on the lawn. Dried pepper.
Sprinkle around plants and it will scare off rabbits. Garlic scares off rabbits, mice, voles, squirrels. Plant garlic cloves (spaced about 15cm apart)
or scatter dried garlic on the flowerbeds.

Garlic aphid spray: 10 cloves of garlic, 1 tablespoon of vegetable oil, 3 cups of hot water, 1 teaspoon of dishwashing liquid. Blend garlic together
with the peels, put the mixture into a jar, add oil, water, dishwashing liquid. Put the lead on the jar and shake it to mix the ingredients. Spray the
infected plants once every 3 days for about a week. If new insects appear, repeat the procedure. Garlic for mosquitoes: pour 2 cups of oil over 8-
10 cloves of garlic and simmer it for about an hour. Then drain it and pour into a spray bottle, afterall splash plants with the mixture.

VINEGAR

Get rid of weeds from the gaps in the pavement: Make a salt-and-vinegar solution (combine two cups of vinegar, a quarter of a cup of salt and 2
drops of liquid detergent, shake it and apply to weedy areas). Fight rust, leaf spots, mold: Mix 2 tablespoons of apple vinegar with 2 litres of
water. Spray the mixture over diseased plants in the morning or evening until disease symptoms disappear.



APPENDIX 3

Referring to experts you should mention that a well-known garden blogger or natural environment association use the method, or say that you
read about it in a popular gardening magazine

Social approval: say that your customers have decided to use the solution and you do not get negative opinions about it from them, moreover
other gardeners, who you know, use the solutions for the problems in their gardens.

The principle of reciprocity: give the garden owner the product needed to apply the eco-method, if possible even show how it works in the
garden

Evoking emotions: inflict emotional harm, feeling of sympathy or disgust towards the consequences that will result from using an
environmentally unfriendly methods, e.g., tell a fisherman who likes to fish that chemical overfertilization may cause fish deaths in nearby rivers,
or tell a sensitive client that pesticides kill not only plant pests, but also honeybees, butterflies, ladybugs and other insects.



SOLUTIONS TO EXERCISES

\% ,,N|ezwyk+y poradnik domowy Ponad 1700 zaskakujacy porad dotyczacych domu, ogrodu i zycia” Reader’s Digest, praca zbiorowa
V  ,Niezwykte zastosowania zwyktych rzeczy”. Ponad 2200 sposobdw, jak zaoszczedzi¢ czas i pienigdze” Reader’s Digest, praca zbiorowa
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OBJECTIVES

Step by step Time After the class the After the class the student is After the class the student
student knows able to understands
Step 1. Certificates as an instrument to keep good product quality 15 mins V what are material V recognize the graphic V why the product
and product marks of sustainability certificates are used
certificates are certificates in the wood
Step 2. Good design and its proper implementation 10 mins industry and explain their | V sharing responsibility for
V that sustainability meaning preservation of forest
) . ) . rules must be resources
Step 3. Design and practical exercise 20 mins followed at every V. look critically at the
stage of production various stages of
; production in the wood
il ”; industry
Number of students: any } Things you need:
Projector or multimedia V design (and make) a
board product following
sustainability principles

Time: 45 mins.
(optional extension with
practical workshps.)

A lesson plan for VET students




STEP 1. Certificates as an instrument to keep good product quality.

Using the slides (appendix 1), the teacher introduces the issue of sustainability to students in relation to wood and wood-based materials. As a warm-
up, the teacher starts with the short introduction and the question: the topic of our lesson today will be the sustainable management of wood. Let's
start with the source of its origin. How many hectares of forest do you think there are per person in the world today?"

Answer: In the 19th and 20th centuries there was rapid deforestation. Today, on average, there are about 0.62 hectares of forest per person in the
world, it is about the size of one football field. The largest forest area per human being can be enjoyed by people living in Russia. In Poland, we have
about 0.25 hectares of forest per citizen.

Slide 1: In order to protect forest ecosystems, provide good working conditions for logging workers and take care of quality of timber products,
various types of certificates have been introduced. Here you can take a look at two of them. Has anyone ever encountered any of the graphic marks
shown? Do you know what they indicate? What are their different meanings in different situations?

Answer: EPAL certificates: refer to wooden pallets, it is a product certificate. FSC® (Forest Stewardship Council®) certificate is a material certification,
concerning wood and wood-based products.

Slide 2: In this lesson, we will not discuss product certificates. Have a closer look at it here so that we have an understanding of how the various pieces
of information in it are arranged, and then move on to the next topic.

Slide 3: FSC® certificates are the most widespread and recognizable in the world for wooden and wood-based products. The notation, accompanying
the mark, indicates where the product come from. You can get the certificate for 5 years with an annual audit.

Slide 4: There are still other types of certification. Try to cross out the ones that you think do not apply to wood and wood-based products from the
slide.

Slide 5: Answers.



STEP 1. Certificates as an instrument to keep good product quality.

Slide 6: It is worth to know that some countries have their own internal certification system. In Indonesia, where we get teak from, for example, we
may encounter the three graphic marks shown on the slide.

Slide 7: We devote a sizeble proportion of the lesson to labeling, because it is easy to fall into deceit. Unfortunately, so-called "fake labels" are
appearing. One must be alert. Is anything on the website https://www.ecolabel.net/pl/sertifikasyon/ahsap-mantar-ve-bambu-esasli-zemin-
kaplamalari-icin-eco-label-belgesi/ open to doubt for you?

Answer:

- translator’s multilingualism

- the coincidence of the certificate's name with the European Ecolabel

- emphasizing that the customer can increase demand for its products by "certifying" them with the offered stamp

- assuring on the site that "the organization has a strong staff"


https://www.ecolabel.net/pl/sertifikasyon/ahsap-mantar-ve-bambu-esasli-zemin-kaplamalari-icin-eco-label-belgesi/
https://www.ecolabel.net/pl/sertifikasyon/ahsap-mantar-ve-bambu-esasli-zemin-kaplamalari-icin-eco-label-belgesi/

STEP 2. Good design and its proper implementation.

Concern of sustainability includes not only checking the source of the feedstock but it also includes its transit, good design and production process
of the desired product or the possibility of recycling or upcycling it. The slides in Appendix 2 cover the aspects that need to be concerned to follow
sustainable production principles.

s

STEP 3. Design and practical exercise

Students get a project assignment. (If possible, the best project is done during practical classes.)

Now, when sustainable production rules are known, they should design a wooden bird feeder that would be competitive in terms of sustainabilty
for the product shown in the photo (appendix 3). Students should remember about the supplies of their school workshop room and in the nearest
area.
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ESC

www.fsc.org

100%

Opakowanie
z prawidiowo
zarzgdzanych laséw

FSC® C140505

FSC

www.fsc.org

MIESZANY

Opakowanie z
odpowiedzialnych
zrodet

FSC® C140505

EFESC

www.fsc.org

RECYKLING

Opakowanie
Z surowca
Z recyklingu

FSC® C140505
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APPENDIX 1

Certyfikat ECO LABEL dla podiog z drewna, korka i bambusa

Etykiety ekologiczne sa bardzo waznymi czynnikami wptywajacymi na decyzje konsumentow o zakupie produktéw z oznakowaniem
ekologicznym, w tym zwiekszaja Swiadomos¢ konsumentow, generuja popyt i kieruja zachowaniami zakupowymi.

& ecolabel.net

https://www.ecolabel.net/pl/sertifikasyon/ahsap-mantar-ve-bambu-esasli-zemin-kaplamalari-icin-eco-label-belgesi/
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https://www.ecolabel.net/pl/sertifikasyon/ahsap-mantar-ve-bambu-esasli-zemin-kaplamalari-icin-eco-label-belgesi/

APPENDIX 2

- use of native material

- regard to recycling and reprocessing

- upcycling

- the possibility of using the wastes from the material, e.g. for small ornaments, jewellery
- donation of unused materials to educational institutions

- use of biodegradable materials

- exclusion of using carcinogenic or environmentally damaging substances (including formaldehydes and formaldehyde-releasing substances,
biocides (diuron, 5-chloro-2-methyl-4-isothiazolin-3-one); as an alternative, you can, for example, impregnate surfaces with beeswax with oils
instead of chemicals; connect wooden parts without glue, if possible)

- utility object, easy to use

- safe object also for animals, e.g. fences without sharp ends, cleaning ease, e.g. a nesting box or feeder

- multifunctional object

- long-lasting object

- working time optimization

- ergonomic workstation

- adaptation of the workplace for the needs of women and the elderly (e.g., larger letters of instructions placed in the workshop)
- use of energy from renewable sources

- economy, accuracy, diligence
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upcycling, Frilland settlement in Denmark
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"Upcycling Wood, creative reuse of wood". Bruno Séve ]
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https://ekonsument.pl/a66527_certyfikaty w_przemysle drzewno_papierniczym.html
https://rotom.pl/certyfikaty?ads=wykup&gclid=CjoOKCQjwn9CgBhDjARIsAD15h0DXSaRskC73sL chulcQ8GKj-
T3kjxTRNCmHuUQgWSUED_zgc1gxFk2YaAlTnEALw_wcB
https://preston.pl/news-blog/czym-jest-certyfikat-fsc-i-dlaczego-jest-istotny-w-branzy-opakowaniowej/
https://www.archdaily.com/916482/upcycling-wood-disused-materials-transformed-into-valuable-and-useful-objects
https://lucirmas.com/en/difference-between-upcycling-and-recycling/
https://www.rotomshop.pl/blogs/blog-rotomshop/co-powinienes-wiedziec-o-paletach-euro-epal/
https://skrzynkizdrewna.pl/pl/karmnik-dla-ptakow-domek-budka--107457-z.html

graphics Canva, personal photographs from Denmark



https://ekonsument.pl/a66527_certyfikaty_w_przemysle_drzewno_papierniczym.html
https://rotom.pl/certyfikaty?ads=wykup&gclid=Cj0KCQjwn9CgBhDjARIsAD15h0DXSaRskC73sLchuIcQ8GKj-T3kjxTRNCmHuQqWSuED_zgc1gxFk2YaAl1nEALw_wcB
https://rotom.pl/certyfikaty?ads=wykup&gclid=Cj0KCQjwn9CgBhDjARIsAD15h0DXSaRskC73sLchuIcQ8GKj-T3kjxTRNCmHuQqWSuED_zgc1gxFk2YaAl1nEALw_wcB
https://preston.pl/news-blog/czym-jest-certyfikat-fsc-i-dlaczego-jest-istotny-w-branzy-opakowaniowej/
https://www.archdaily.com/916482/upcycling-wood-disused-materials-transformed-into-valuable-and-useful-objects
https://lucirmas.com/en/difference-between-upcycling-and-recycling/
https://www.rotomshop.pl/blogs/blog-rotomshop/co-powinienes-wiedziec-o-paletach-euro-epal/
https://skrzynkizdrewna.pl/pl/karmnik-dla-ptakow-domek-budka--107457-z.html
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1.6 TOPIC: Types of plants you need to create a

S beautiful bouquet in the context of sustainability.
Step by step Time After the class the student | After the class the student | After the class the student
knows is able to understands
Step 1 Meaning of plants in the bouquet in the context of 15 mins : : : —
sustainable development V what different plants, | V find substitutes for V thatasa floristis
due to their floral composition responsible for
Step 2. Evaluating sustainability in flower arrangements - an 10 mins importance, are used elements that do not sustainability
exercise in floral compositions comply with
sustainability principles | V that solutions balancing
Step 3. Flower arrangements designing exercise according to 15 mins V that a similar visual economic, aesthetic,
sustainability rules. effect can be achieved social and environmental
with different aspects should be found
Step 4. Summary of classes, ideas for giving plants wider meaning 5 mins materials
"M” (o)
Number of students: any ] Things you need: Remarks: It is

A whiteboard for electronic or recommended to continue

traditional writing, an overhead the topic during a practical

projector, appendix handouts, workshop, (making the

Time: 45 mins chairs and tables, paper and composition designed in
thlonal extgnsmn may crayons to make sketches step 3). LT
include practical classes. -

A lesson plan for VET students




STEP 1. Meaning of plants in the bouquet in the context of sustainable development

The teacher gives a classification of the plants in the bouquet, taking into account the division into meaning of the plants in the flower
arrangement.

1. group - first-class plants - they immediately attract your eye due to their size, colour, or other presentable attributes. These plants are the main
parts of the bouquet, they typically consist of a large bloom on a single stem. One to four plants of this type in a bouquet is enough. Usually they
are exotic and expensive plant species

2. group - usually have multiple clusters of blooms, they are decorative and add shape to the bunch of flowers. If the flowers grow along a tall stem,
they are called "line flowers” and create additionaly the “setting” or framework and stretch the arrangement into its surrounding space in the
bouquet. In contrast to first-class flowers, which are an eyecatcher, line flowers create rhythmic and flowing movement in the bouquet, and
become a consistent, beautiful flower arrangement.

3. group, "flller plants” - fill in the gaps and make arrangements look full, lush, and complete. Normally, “filler plants” are smaller than first-class
plants, with small clusters of blooms that provide volume, texture, variety, and different colours to the overall floral design, often playing the role of
“supporting " to the larger, first-class flowers.

greenth - plants with a dominant green colour, they form the ground of the floral arrangement.

The teacher displays the pictures (example appendix 1) and asks the students to try to name the illustrated plants and match them with the
categories they have learned.

The teacher encourages to pay attention to where the plants offered to customers are grown. The most popular plants from the 1st and 2nd
meaning group are mostly imported from the countries which are on the leading edge in their flower and plant crops: most often the Netherlands
(52% of global production, mainly cormous plants), Colombia (15% of global production, mainly pinks ), Ecuador (9% of global production, mainly
roses), Kenya (mainly pinks), Ethiopia (mainly roses). 2018 statistics."

Flower plantations in the Global South countries, while offering jobs to locals and economic migrants, are often the places where the rules of
sustainability are not played. You can observe many faults whie emplying and worker housing. There are abuses of environmental resources, e.g.,
causing the drying up of Lake Naivasha in Kenya. Threats are reinforced by the occasional nature of business (e.g., the Valentine's Day boom), when

some of the producers break the rules, e.g., regarding the use of chemicals. Although the situation has improved somewhat in recent years thanks .~~~

-

to the certification system, the COVID 19 pandemic time has highlighted problems that still need to be solved, e.g. in Kenya, tens of thousands off
plant growing workers have been left without employment and other sources of income n times of lockdowns. /



STEP 2. Evaluating sustainability in flower arrangements — an exercise

The teacher shows pictures of several selected bouquets (example Appendix 2) and starts a group discussion on whether they are according to
the principles of sustainability. Students list examples of good and bad practices. They can add their own observations, eg. they have
experienced during their internships

STEP 3. Flower arrangements designing exercise according to sustainability rules

The teacher shows an example of a late-summer plant composition, arranged on a grid, using plant material from the home garden (example
Appendix 3). The students' task is to sketch a composition with a similar arrangement, but using native plant material available a) in winter or

b) in spring. Before the students start doing the task, the teacher calls their attention to the law rules for obtaining plant material from the
wilds.

STEP 4. Summary of classes, ideas for giving plants wider meaning

The teacher gives the example of a socially engaged florist who recommends newlyweds to share their happiness after the ceremony by
donating flowers to a care facility. The teacher asks the students if they know any other possibilities of reusing floral arrangements. They can
do it as their homework.

. Author: Agnieszka Zabrzewska
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APPENDIX 3

Photography and flower arrangement by Sonia Twardon ] /’




Exercise 1

Sedum (3.)



Exercise 1

Dianthus (2.)

‘‘‘‘‘



Exercise
1

Antirrhinum majus (2.)



SOLUTIONS TO EXERCISES

Exercise 1

Strelitzia (1.)




SOLUTIONS TO EXERCISES

Exercise 1

Banksia (1.)
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SOLUTIONS TO EXERCISES

Exercise 1

Solidago canadensis L. (3.)

N -



Exercise 2

The compositions were arranged in pairs, according to the occasion or season. Sample remarks: A-B

- bouquet A is composed of flowers with different blooming dates in natural environment, in cold temperature climate (the production of some of
them therefore required a greenhouse), bouquet B is species naturally occurring in the "same season"

- in bouquet A Ruscus ruscus was used as complementary greenery, bouquet (probably imported from Israel, as it has large leaves) B uses native
garden or wildflower plants as filler and greenery -

in bouquet A, pinks (probably imported from Colombia) were chosen as plants of the second meaning group -in
bouquet A, the tulips are probably boned with floral wire C-D
- bouquet C is wrapped with artificial material - cellophane (non-biodegradable material), bouquet D is covered with newspaper

- fern ( Rumohra adiantiformis) in bouquet C is tinted E-F

- the E bouquet is dominated by the imported Heliconia heliconia (in summer bouquet it could be replaced, for example, by the Canna streptocarpus,
which grows in our latitudes) G-H

- arrangement G is made from artificial materials, a ceramic vessel seems to be the only sustainablility element (if it is not a plastic mock-up) - spring
bouquet H would look just as good without roses (in the spring season probably imported from Kenya or Ethiopia, we are not sure if from certified
plantations) - bouquet
H should not become a reason for mass destruction of Vaccinium myrtillus blueberry bushes
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Thttps://flowerstories.pl/6-pomyslow-na-florystyke-zero-waste/https://www.petalrepublic.com/floristry-and-floriculture-statistics/ - Global
https://www.cascadefloralwholesale.com/types-of-flowers-used-in-floral-arrangements-focals-fillers-line-flowers-and-greenery/

Photos appx.1https://www.canva.com/pl_pl/

Photos appx.2 https://www.canva.com/pl_pl/ P

Photo appx.3 https://flowerstories.pl/6-pomyslow-na-florystyke-zero-waste/ ’



https://flowerstories.pl/6-pomyslow-na-florystyke-zero-waste/
https://www.petalrepublic.com/floristry-and-floriculture-statistics/#Global
https://www.cascadefloralwholesale.com/types-of-flowers-used-in-floral-arrangements-focals-fillers-line-flowers-and-greenery/
https://www.canva.com/pl_pl/
https://www.canva.com/pl_pl/
https://flowerstories.pl/6-pomyslow-na-florystyke-zero-waste/
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2.1 TOPIC: Little deeds to achieve large balancein a
hair salon

OBJECTIVES

e

OVERVIEW

Step by step Time After class the student knows After class the student is After the class the
able to student understands
Step 1. Warming up - labels on environmentally friendly products 15 mins V that the packaging contains | V explain how labels V that big changes for
information about the describe the impact of the environment
Step 2.Sustainable hair salon - the principle of little deeds (an . impact of the product on the product on the and people depend
exercise) 20 mins the environment, humans environment, people on little deeds
and animals and animals including the
. workplace
Step 3.Summary 10 mins V that a hairdressing salon V consider the principles
has many areas where you of sustainable
should consider the development planning
principles of sustainable the functioning of a
% development hair salon
Number of students:10-30 ] Things you need:
A computer and projector to 000
display slides, flip-chart Notes: it would be a good idea for students to take
/ ;, A sheets of paper, markers part in general activities on the principles of
./ Time: 45 mins ] sustainable development beforehand

Lesson plan for VET students




STEP 1. Warming up - labels on environmentally friendly products

1. The teacher shows a slide with indications that can be found on hairdressing products (Appendix 1). The task of the students is to describe in
their notebooks or on pieces of paper the meanings of the indications (if they are able to recognize them). It can be done in a form of a quiz -
who will identify correctly the most indications. The answer is shown in Appendix 2.

2. The teacher explains that for the future it is important to achieve sustainable development in the following areas: economic, social and
environmental. Every person can work for sustainable development, and every hairdresser or owner of a hairdressing salon can do even more.
Taking small steps every day can make a big difference. You can start from buying proper products and consider packaging to be
environmentally friendly and also choose producers which follow fair trade principles. In the next steps you may consider the impact on the
environment when performing each activity in the hairdressing salon.

STEP 2. Sustainable hair salon - the principle of little deeds (an exercise)

The teacher shows the students a slide (Appendix 3) showing the different areas where the hairdressing salon can reduce its carbon footprint.
Students in groups discuss the issue and try to work out solutions They write down or draw their ideas on large flip-charts and finally present
them to the other groups. The teacher can divide students regarding one particular area (e.g. water, electricity, etc.), or each group develops
ideas for all the areas.

STEP 3. Summary.

The teacher summarizes the students’ presentations and then displays a slide summarizing the classes (Appendix 4 A-C) and shows examples of
solutions suggested for each area, if the students have not mentioned them earlier talking about their ideas.
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APPENDIX 2

" Mobius loop - packaging is recyclable
one of the most commonly used container 9

symbol in the world, which indicates that =
container recovery charge has already been
paid

to be reused for the
same purpose (e.g. glass
containers)

there are no ingredients of
animal origin in the product

I "g .\ certificate for eco-friendly cane
® yi ) green_ polythylene
f— § cruelty free - not tested on animals, ok e

\
Y

\‘ can be composted

with biological

wastes
fair trade - Wlthout.explomng £ @
people and respecting the bostow® -t
environment ’

FAIRTRADE 4




APPENDIX 3

ELECTRICITY/POWER
WATER PRODUCTS AND TOOLS
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APPENDIX 4 A

WATER

. offer your customers filtered water, not from plastic bottles;

. lower the temperature of the tap water so that it is still pleasant for customers, but heating it does not need too much energy
. use tap areators to reduce water consumption

. always turn off the tap when not in use

. install a water saving flushing device in toilets

. use a dishwasher in a larger salon, so as not to use running water to do the washing up

ELECTRICITY/POWER

. use energy saving light bulbs

. give up using unnecessary light bulbs used only for decoration - LEDs, backlit shelves, etc.

. use the air conditioning and heating in the salon only when necessary

. turn off the computer if you stop using it for more than 30 minutes (or put it into sleep mode), because the automatic screensaver does
not reduce energy consumption

. a lithium-ion battery in smartphones, laptops and other devices should be charged up to 80% because it extends battery life.
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APPENDIX 4 B

HAIR

. encourage customers to donate their hair to make wigs, e.g. for people after chemotherapy
. hair can be composted - it is a valuable source of nitrogen (6-7 kg of hair contains approx. 1 kg of nitrogen which equals 200 kg of
manure)

PRODUCTS AND TOOLS

. use as many natural hair care and hair styling products as possible

. reduce using of diposables

. try to find suppliers that provide hair care and hair styling products in refillable containers (it is one of the reasons for the customers to
become a regular client in the salon)

. use shampoo and conditioner bars — they are smaller but more efficient and their packaging is fully degradable

. squeeze the product out of the tubes or bottles completely (you can use special devices to do it)

. use the amount of a product recommended by the manufacturer, not more, because some of them are concentrated and a small amount

is enough
. use non-aerosol hairsprays (they are refillable and do not contain environmentally harmful gases)
. it is better to buy more expensive but more durable tools than cheaper ones that need to be replaced more often and then we produce

unnecessary wastes
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ATTACHMENT 4 C

OTHER ACTIVITIES IN THE SALON

A talkto your customers about pro-environmental behaviour, e.g. promote natural products, reusable packaging

. put green plants in the salon - they neutralize harmful substances in the air, e.g. ammonia fumes

. use paper towels made of recycled material

. use waste segregation in the salon

. use biodegradable cleaning agents

. Wash laundry at 60 degrees (in comparison with 95 degrees, it means 40% energy saving)

. supply employees with protective clothing made of eco-cotton

. save paper: use printer only when you really need it and preferably double-sided printing option, collect used paper as waste paper

. use inkjet printers instead of laser ones, which emit a lot of heavy metals harmful to humans and the environment during printing

. Electronic wastes (e-wastes) should be taken to a e-waste recycling company or special collection point, do not put it in mixed-
wastes containers

. Provide special training for the staff in a salon



SOURCES
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2.2 TOPIC: Principle of “Zero Waste” in a hair salon - scalp and
hair care treatments using natural products.

-

Step by step Time After the class the After the class the studentis | After class the student
student knows ablr to understands
Step 1."Zero Waste” principle 3 mins V what the concept V advise the client proper V that a hairdresser is
of ,Zero Waste" hair and scalp care responsible for SD
Step 2. Is it possible to follow the "Zero Waste" principle in a 15 mins means treatments using natural
hairdressing salon? ingredients V that they should balance
V various alternatives the economic and social
Step 3 F)iﬁerent ways‘ of purchasing and using sustainable 15 mins to chemical hair V list a few ways of aspects as well as
cosmetics —an exercise. and scalp care following the ,Zero Waste" consider the protection
Step 4. Summary. Ideas for minimizing and segregating cosmetic . treatments principle in a hairdressing of the natural
wastes - presentation, 10 mins salon environment and human
health while choosing
the treatments
) (C22)
Number of students: any } Things you need: ( Notes: Itis recommended to continue the
a computer and projector, a classes in a hairdressing salon or in the
multimedia or traditional board, school hairdressing workshop room
/ ;/ ) appendix materials, chairs and
7 Time: 45 mins } tables, a notebook Pl

Lesson plan for VET students



STEP 1. Zero Waste principle

Introducing the topic to the class, the teacher explains the meaning
of the term "Zero Waste" and writes the question on the board:

Is it possible to follow the "Zero Waste" principlein a
hairdressing salon?

Description of the “Zero Waste" principle and the definition of what
scalp and hair treatments are - Appendix 1



STEP 3. Different ways of purchasing and using sustainable cosmetics — an exercise.

The teacher asks the students to write down in their notebooks the key facts from the client's letter - negative aspects (use red), positive aspects
(use green). Then they should plan actions that will help solve the client's problem (Appendix 3)

The teacher writes on the board possible pieces of advice to solve the client's problem and then gives their own solution to the problem
(Appendix 4), using, for example, the solutions from Appendix 3.

Saying goodbye to the students, the teacher again asks the question "Is it possible to follow "Zero Waste" principle in a hairdressing salon?"
(Appendix with the answers) and says the apothegem:

"Live so others don't have to clean up after you"

Author: lwona Leczowska,
Magdalena Mazik-Gorzelanczyk




APPENDIX 1

Zero Waste is the protection of all resources through the appropriate production, consumption, reuse and recovery of all products, packaging
and materials, without burning or discharging them into the ground, water and air that threaten natural environment or human health.
Scalp and hair care treatment is a process consisting of keeping hair and scalp clean and then proper hydration and lubrication, supplementing
hair loss and protecting against further hair damage. You can do it performing hygienic and care activities using appropriate cosmetics and
devices. Cosmetics can be of synthetic or plant origin.




ATTACHMENT 2

Dear Miss Anna,

| was thinking for a long time before | have decided to write this letter. We have known each other for some time and | would like to
tell you about my desire to change my lifestyle, and more specifically - my appearance.

| do not feel comfortable to talk about it during my visit in your salon, because of time limits. After being ill for a long time and having a
stressful work, | decided to move with my family to a quiet area where | could follow the new "Zero Waste" principle. Changing almost
everything in my life, | started with minimalism in rooms in my house, | have also created a garden where | grow my own vegetables
and fruits. | buy goods only in paper or glass packages. Simply, I try to live slower and not keep too many things or food "in stock". It
is quite easy with housekeeping and in the kitchen, but | have a huge problem with buying and storing cosmetics for the scalp, hair
and body. The cosmetics that | buy at the drugstore are often ill-matched and | suffer from skin problems (e.g. my skin itches). | must
admit, | often used to buy cosmetics with packaging matching the interior design of my bathroom. Consequently, the wrong goods
ended up in the bin, and this is damaging for the environment. | test different shampoos, body scrubs, conditioners, and | rarely use all
of the product so they end up in the bin. Thinking of all the household members, it turns out that we produce a mountain of rubbish
(with plastic wastes)and | still have skin problems. | really want to take care of myself and my family in a sustainable way. Do you
know how to care for the scalp, hair and body using products without irritating ingredients which have environmet- friendly packaging?
| amy seem cranky and old-fashioned to you, but | care for a healthy approach to my own health and the environment. | will be
grateful for your help and | hope that my next visit in your salon will meet all my needs.

Best regards, Iza
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ATTACHMENT 3

Negative aspects - customer problems Positive aspects of changing customer’s lifestyle

long illness living in the countryside, minimalism in the surroundings, setting

up a garden
skin problems - allergy

purchasing food packaged in natural paper or glass
inappropriate cosmetics from the drugstore

following the Zero Waste principle, not making food stocks
plastic waste generation

high costs of inappropriate cosmetics

o

"
5
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ATTACHMENT 4

An example of a hairdresser's response to. Iza's letter.
Hello. Iza,

Thank you for your letter. | am sorry that you are struggling with the skin problems, and on the other hand | admire you for deciding to change your lifestyle. The
principle of "Zero Waste" adopted by you is close to me (in my private and professional live), so your letter was even more interesting form me. It's great that you set
up a garden, you follow the rule "the less, the better". To answer your specific questions:

You can care for your scalp and hair with plant-based rinses. There are many different remedies, here are the ones | use:

camomile rinse - makes the scalp and hair normal, it feel less greasy without stripping off your natural scalp oil.

nettle rinse - strengthens hair bulbs, stimulates hair growth

mint rinse - refreshes and nourishes the scalp and hair (especially recommended for oily scalp, the rinse can be used in the form of a mist)
For removing makeup, | recommend plain yoghurt. Its advantage is that we usually have it in the fridge.

For washing your body, you can use a self-made scrub — based on sugar or coffee grounds. Preparation takes a few moments, and the ingredients are in your kitchen.
Add oil olive, grape oil or other oil of your own choice to the sugar or coffee grounds and that’s all. Please use this mixture once every two weeks. When you add
some shampoo, it also cleans the scalp well.

Egg yolks are very good for washing the scalp and hair as well as nourishing them (apply directly to the scalp and hair, the yolks do not foam, but they perfectly
remove dirt from the hair).

Cream can hair mask (the best one with 12% or 18% fat content), you can add spices such as turmeric, cinnamon, black pepper to the cream mask (they improve
blood supply in the scalp).

| also recommend hair rinses made of tea brews - they regulate sebum, refresh the scalp and have a slight colouring effect. For your dark hair, oak bark will be perfect
(a few tea bags should be brewed).

As a strengthening hair rinse, you can also use rice water, i.e. the water that is left after cooking rice. It is enough to dilute it with clean water and rinse your hair with it
after washing. You can also pour hot water over the rice and strain it after it cools down (do not dilute it). Hair after such a rinse will be better moisturized and
nourished.

And finally, to moisturize the skin, | recommend fresh cucumber - you can slices it and put it on face directly or make a tonic from the cucumber juice. Shampoo bars
are a good solution. They are packed in a cardboard box, they generate little waste.

Iza, when you come to our salon next time please bring your cometic containers with you. We have cosmetics that we can dispense and sell to customers using them.
At your next visit, | will spend more time to talk with you about using natural products that we have in the kitchen as cosmetics. You will reduce your expenses on
products that turn out to be useless.

Greetings Ania



ANSWERS

Suggested answers :

visit to a Trichologist (expert in the treatment of scalp and hair)

purchase of cosmetics that match the particular needs of the scalp and hair (testing on product samples)

using fresh or dried herbs to make hair rinses

change of diet including vegan dishes

Answer to the question: Is it possible to follow "Zero Waste” principle in a hairdressing salon?

Yes, for example:

by replacing artificial and synthetic hairdressing accessories and tools with glass, wooden ones, e.g. wild boar hair,
replacing disposable hairdressing clothes and accessories (aluminum foil, transparent foil) with reusable ones (terry, cotton)
using glass or other reusable dishes instead of disposable ones

start cooperation with waste disposal plants in order to mindfully transfer wastes such as chemicals and electronic equipment
Composting hair

SOURCES

V  A.Radej, "Straight from plants", Bielsko Biata 2018.
V  Z.Sumirska, "Modern hairdressing”, Warsaw 2019
V  Photo: pixabay.com
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2.3 TOPIC: Natural plant-based hair dyes and the choice of plants
considering the principles of sustainable development.

OBJECTIVES

e

OVERVIEW

Step by step Time After the class the After the class the studentis | After the class the student
student knows able to understands

Step 1. The history of hair dyeing 10 mins V which plants are V choose the appropriate | V that hairdresser should
used in herbal groups of plants to be responsible for SD
mixtures due to obtain the desired hair

Step 2. Colouring plants 15 mins their colouring colour V that they should find
values solutions which

Step 3. Exercises in choosing compositions of colouring plants 15 mins balance the economic

following the principles of SD aspects and protection

of the natural
Step 4. Summary, ideas for plants/herbs, to make different 5 mins environment
colouring mixtures

i
Number of students: any } ’ m

Things you need: Comments:
a traditional or electronic board, a it is recommended to continue the topic
/ o/ A projector, appendix materials, chairs and in the form of an educational trip to
7 Time: 45 mins } tables, a notebook and crayons for explore different plants found in nature -
drawing sketches e

Lesson plan for VET students
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STEP 1. The history of hair dyeing

The teacher presents the history of hair dyeing over the years.

Hair colour has always been an important part of expressing one's personality. More than today, hair colour was an expression of belonging to a
particular status. The ancient Egyptians (3000-300 BC) used dark colours for hair dyeing. To get it they used henna and indigo.

For the Romans, a woman with fair hair was the ideal and because of this plant mixtures were used and hair was exposed to the sunlight. Blond hair
was also fashionable among the ancient Greeks (1500-150 BC), It was really common for gods and heroes.

The Greeks used saffron (giant crocus flower dust). During the Baroque period (1600-1720), brown hair was desired and green walnut shells and oak
bark were used to get it.

The Medieval period, and later the Renaissance, popular were natural hair colours in shades of red to dark brown .
The shade of brown and red hair is the domain of the Biederman era (1820-1848).

Our great-grandmothers used herbal teas to give their natural hair the desired reflection. Currently, plant dyes and hair rinses have healing effect on
scalp and hair as well as colouring capability.

Many cosmetic manufacturers offer ready-made mixtures of herbal paints. These are: Khadi, Orientana, CulumNatura and single colouring herbs
named: Amla, Casja, Henna, Indigo



STEP 3. Exercises in choosing compositions of colouring plants following the principles of SD

The teacher gives students examples of hair colours and asks them to match the plants they know to the given examples and write down the answers in

their notebooks. Then the students work in four groups and using brainstorming. Students can use the notes they have taken during the lecture (Appendix
2).

The teacher, after listening to the students' suggestions for changing the colour of clients’ hair, emphasizes that using plants you can get very interesting
colour effects, intensify the natural colour of the hair, nourish the hair, give it an intensive colour. The only limitation of plant-based dyes is obtaining
platinum blonde shades of hair. Talking about plant-based dyes the teacher should also show students how important they are when you consider the
protection of the natural environment, they are fumeless and the cost of obtaining natural hair mixtures or rinses is low.

STEP 4. Summary, ideas for plants/herbs, to make different colouring mixtures

The teacher discusses with the students selected mixtures of plants which are used for hair colouring, emphasizes the importance of using herbal

dyes in hairdressing salons and their neutral impact on health, and the teacher also emphasizes their positive aspects for the natural environment
(Appendix 4, answers to task 1).




APPENDIX 1

Colouring plants are found in America, Asia and Europe. Powdered parts of plants are used for dyeing: roots, stems, leaves, flowers, fruits. Indigo -
colour effect: cold blue - used for dark, natural mixtures. Henna - colour effect: warm red, orange - used for intensive red mixtures. camomile,
calendula/, rhubarb root, turmeric/curcuma - colour effect: warm golden, yellow - used to dye fair hair. Walnut, oak bark, black tea (brew) - colour
effect: shades of brown, and after adding indigo - dark blond, cool brown. Hibiscus - colour effect: subtle pink, strawberry glow on gray or naturally
fair hair.

Colour effects depend on the base colour of the client's hair and the desired effect, proportions of powder paints, water temperature (we mix the
paint with distilled water at different temperatures). In order to get visible effects, you should use herbs regularly. It is 100% safe for the scalp and hair
and neutral for water and soil protection.

During the class, the teacher checks whether the students have noted down all the necessary information in their notebooks. Examples of plants with
colouring effects)
COFFEE '

' s Al
NETTLE/URTICA
-~

CALENDULA '

BLACK
WALNUT/JUGLANS
NIGRA

HIBISCUS
SABDARIFFA
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APPENDIX 2

Example 1: The client is a young girl with long fair hair with highlights in the bangs.The client's wish is to get warm yellow reflections at full length
of the hair. Offer the client plants that will fullfill her wish.

Example 2: The client has dark blonde natural hair. Her wish is to get a chestnut glow at full length of her hair. Offer the client plants that will fullfill
her wish.

Example 3: The client has been dyeing her hair in shades of red for years, but she notices that the colour washes out very quickly. The client's wish
is to choose a mixture that will allow her to enjoy the intensive red colour for longer. Offer the client plants that will fulfill her wish.

Example 4: The client has 100% gray hair and does not want to dye it permanently. Her wish is to get a strawberry-pink glow. Offer the client
plants that will fulfill her wish.



APPENDIX 3

U Advantages of using herbal paints:

U Herbal cosmetics have been used to dye hair since ancient times. Natural colouring products nourish and moisturize the hair, moreover they restore
the harmony of body, mind and soul.

U Natural herbal dyes smell like "fresh green”, they regenerate damaged hair and cover up gray hair more effectively than their chemical
counterparts.

U Natural herbal pigments are not toxic, so we can use them frequently. Plant based dyes give the hair a long-lasting, desired shade, without
damaging or drying it.

U Herbal hair products for natural colouring perfectly nourish and care for hair, and also have a relaxing and soothing effect on most of us.
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Plant mixture suggestions to fulfill the wishes of the customers

Ad.1 Herbal paint - Casja or a hairdresser can use a camomile hair rinse (brew several bags) with the addition of turmeric. A single application will not
bring the desired effect, the client should be instructed to repeat the application of the rinse at home.

Ad.2 The hairdresser can use a ready-made plant mixture in the shade (hazelnut, chestnut brown, light brown) or use oak bark and walnut shells
brew. Several bags should be brewed.

Ad.3 The hairdresser can use the herbal paint "Henna" (juicy shades of copper, titian) or black tea brew (a few bags of dried leaves should be used)

Ad.4 A hairdresser can use dried hibiscus flowers brew. Pour hot water over a few dried flowers and leave it until the water gets the colour. For the
visible effect the application should be done after each hair wash)

SOURCES

V  Z.Sumirska, ,Nowoczesne fryzjerstwo — podrecznik do nauki zawodu w zawodzie fryzjer”, Warszawa 2019
V Dzikie barwy Aleksandra Bystry todz 2019
V  Zdjacia rodlin Dzikie barwy Alleksandra Bystry, Dawid Bystry +6dz 2019 s
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2.4 TOPIC: Health and safety rules while
working with plant- based hair dyes

OBJECTIVES

OVERVIEW

After the class the student After the class the After the class the student
Step by step Time knows student is able to understands
Step 1. Health and safety rules during hair colouring and 10 miins V health and safety as well V choose substitutes | V that hairdressers
environmental protection concept as environmental for protective should be responsible
protection rules clothes, tools and for SD
Step 2. An exercise in evaluating hairdressers' accessories, tools 15 mins other accessories
and clothes used while hair colouring treatment. V' which hairdressing for hair colouring V that you should look for
Step 3. Exercise in choosing alternative accessories, tools and accessories, tools and th?t follow the solutions which
protective clothes for the hair colouring treatment following the 12 mins clothes are necessary prlnC|.pIes of balance economic,
principles of sustainability during the hair colouring sustainable aesthetic, social and
treatment development environmental aspects
Step 4. Summary, getting ideas for the "second life" of household 8 mins
tools V that you can colour hair
using household tools
~
Number of students: any } Things you need:
Board electronic or traditional, coo
projector, appendix materials, Comments: It is recommended to
chairs and tables, hairdressing conduct classes in a hairdressing
Ttime: 45 mins } tools and protective clothes, studio .S
paper and crayons for drawing /,"

letches / /,‘

Lesson plan for VET students
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STEP 1. Occupational health and safety when using vegetable paints

The teacher gives a definition of occupational health and safety (OSH) and environmental protection (Appendix 1)
The teacher asks the students the following questions and they hold a short discussion after each question:

1. How do you understand and implement health and safety regulations in your daily work?

2. Is it possible to protect the environment during hair colour treatments?

The teacher presents the main advantages of plant based hair dyes (Appendix 1)



STEP 2. An exercise in evaluating hairdressers' accessories, tools and clothes used while hair colouring treatment.

The teacher asks the students to name the hairdressing tools they use during hair colouring treatment.

On the board, the teacher writes down suggestions for tools, accessories, hairdressing clothes that students usually use in their work
(Appendix 2)

X

STEP 3. Exercise in the selection of accessories, tools and hairdresser's underwear for the procedure

The teacher asks students to write down on pieces of paper the names of utensils, tools, hairdresser's underwear, which, in their opinion, can be
replaced in terms of SD (Appendix 3)

7
7.
"W STEP 4 Exercise in choosing alternative accessories, tools and protective clothes for the hair colouring treatment following the principles of
sustainability

The teacher, after listening to the students' suggestions regarding alternative solutions for hairdressing accessories, presents their advantages
that explains in what way they follow SD rules (Appendix 4)

Homework: the teacher asks students to check in their houses whether there are any tools, accessories or clothes that could be used to make
plant based colouring at home



|A

APPENDIX 1

Occupational health and safety (OSH) is a set of legal standards and research, organizational and technical measures aimed at creating
such working conditions for the employees so that they can perform work in a productive manner, without exposing themselves to risks
of an accident or other occupational diseases and excessive physical or mental effort.

Environmental protection is an activity to preserve the natural character of the natural environment as much as possible,
guaranteeing the continuity of the most important processes taking place in the biosphere and maintaining the environmentin a
condition that ensures optimal living conditions for humans.

Plant based hair dyes are safe for the scalp and hair, they can be used even by children, they are an alternative for hairdressers suffering
from occupational diseases, including: eczema, skin allergies, it is not necessary to use protective gloves (paints do not contain
ammonia, hydrogen peroxide or artificial fragrances. Plant paints are washed off with clean water without need to use detergents, plant
based dyes stay on the surface of the hair cuticles for a very long time). They are recommended for pregnant women or people who are
allergic to chemical components of permanent paints.




APPENDIX 2

Suggestion of hairdressing accessories used during conventional hair colouring treatment:
plastic combs

plastic bowls

brushes with unnatural bristles,
electronic scales

hairdryers

aluminium foil

silicone caps

viscose towels

plastic capes

technical shampoos

Too T Too To Too To Too To T Do




APPENDIX 3

Hairdressing accessories suggestions following SD principles:

100% biodegradable wooden combs
reusable glassware

wooden brushes with natural bristles
wooden pads for strands

recycled paper towels

cloth capes (reusable)

hair cosmetics without silicone and PPD

Too To Joo To Too To I




ANSWERS

Suggested answers:

A working with products that come from nature, which help to protect the health of the hairdresser and clients
A avoiding the use of protective clothes made of plastic

A work with hairdressing tools that are made of natural materials and are environmentally friendly

A protection of the respiratory tract by working in rooms with neutral air, not harmful to health
A

using household utensils in a hairdressing salon, e.g.: glass bowls, tablespoons, metal rods for mixing hairdressing products

U Z. Sumirska, ,Nowoczesne zabiegi fryzjerskie”, Warszawa 2019.

U Zdjecia: pixabay.com
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OVERVIEW

Step by step Time
Step 1. Hairdressing products containers, their role and uses - .

. . 10 mins
introduction

Step 2. What kinds of hairdressing products containers and

packaging are the best for the environment? - exercise and 15 mins
presentation

Step 3. Good hairdressing products containers and packaging - 15 mins
discussion and examples

Step 4. Summary 5 mins

Number of students: any ]

. & -
7 Time: 45 mins ] pens

: Things you need:
a computer and a projector, A4-
size sheets of paper, pencils or

2.5 TOPIC: Beauty product containers and packaging and

RESPONSIBLE CLIMATE
CONSUMPTION ACTION
ANDPRODUCTION

impact of the hairdressing industry on the environment

OBJECTIVES

After the class the
student knows:

After the class the student is
able to

After the class the student
understands:

V what types of
packaging destroys
the environment
the most and what
are biodegradable
packaging

V How the issue of
packaging is
connected with
running a
hairdressing salon

V list solutions that reduce
the consumption of
packaging in a
hairdressing salon

V list alternative solutions
for the most polluting
packaging

V  why the hairdressing
profession should deal
with the issue of product
packaging

V how the work of a
hairdresser affects
sustainable development
in a broad context

Remarks: the topic is continued in the lesson

: "Little deeds to achieve large balance in a hair

salon"”

Lesson plan for VET students




STEP 1. Hairdressing products containers, their role and uses - introduction

The teacher introduces the topic to the students asking following questions:
A What hairdressing beauty products are packaged?
A Whatis the role of a product container and packaging?

Sample answers for question one: paints, haircare cosmetics, styling products, but also hairbrushes, colouring brushes, cleaning products. The teacher
writes the answers on the board. All the answers are correct here.

While students answer the second question, the teacher moderates the discussion and, if necessary, guides the students to list following packaging and
containers functions:

product protection (e.g. protect from damage during transport or against external factors such as light, temperature) but also product-related
environmental protection (e.g. obstructing children’s access to harmful substances);

enabling transport of the product from the producer to the customer;
informative function (information about ingredients, purpose, expiry date, etc.);
marketing function - attracting the customer's attention.

Finally, the teacher emphasizes that it is important for the container and the packaging to be safe - it cannot be harmful to the user, it must not intereact
with the product or with other external factors. It is significant not to use the product on your own (only for dedicated purposes), even if you are
concerned about the environment. You should be specially careful when using chemicals.

The best idea is to buy products in original, environmentally friendly containers, and if you want to use them on your own (e.g. put some of the product
into smaller containers to give samples to customers) you should check whether the containers meet safety standards and whether it is possible to

include information about the product and its expiry date on them. 7



STEP 2. What kind of hairdressing products containers and packaging is the best for the environment? - exercise and presentation

1. The teacher gives the students the following pieces of information:

In the European Union, the production of packaging and containers for beauty products constitutes about 40% of the total production of plastics
and uses more of packaging than, for example, construction sector or the production of household products.

Biodegradable packaging and containers are the best for the environment, i.e. packaging that is able to get completely decomposed under
appropriate environmental conditions and within a specified period of time. Different period of time needed for particular biodegradable
packaging and containers to decompose may depend on e.g. fungi, bacteria, water. Due to these factors, chemical and physical changes occur
and the material is decomposed into simple substances that do not damage the environment. Biodegradable plastics can be made of both natural
and synthetic materials.

When choosing a product, customers pay more and more attention to how much the product packaging is environmetally neutral. In a survey
conducted in Poland in 2019, 61% of customers answered that environmentally friendly packaging is a very important criterion for them to buy a
particular product. The essential features of the cosmetic packaging for customers of beauty products, according to the survey, are as follows: 68%
of the respondents have indicated the ecological/biodegradability of the packaging, and 65% of them indicated the oportunity of reusing it. Price
(42%) and the design of the packaging (20%) were less important for them to consider while buying the product. A suggestion for hairdressers
who want to invite customers to their salons - it is important for the customers what beauty cosmetics and packaging the salon uses.

2. The teacher asks the students to do an exercise: They should put the particular packaging and container’s materials in order: starting from the
ones which need the most time to decompose and they finish with the materials that decompose the fastest.

Materials to put in order: glass, plastic, paper, metal, wood.

The teacher shows the answer to the exercise in a presentation (Appendix 1), (The students can read some additional information there).




STEP 3. What kinds of hairdressing products containers and packaging are the best for the environment? - exercise and presentation

The teacher asks the students to brainstorm the pro-environmental solutions for packaging and containers for hairdressing products.

Issues that may back up the discussion:

* using cosmetic products in bars instead of liquid ones - less packaging, the possibility of abandoning plastic packaging, lower water
consumption

* using packaging made of biodegradable or reusable materials, e.g. glass (moreover, glass, as the purest material, does not change the quality
of the cosmetic product inside, it is a completely neutral packaging, not like PVC);

* the use of so-called re-fill containers - (e.g. re-fill weighs 8 grams, and the whole jar 40 g) (Appendix 2)

* reusable containers (e.g. glass bottle with a pump), can be refilled many times and used for a long time,

* weight and size of the packaging limitations (it reduces production costs and amount of energy used for transport), using cost-effective
graphic design;

* encouraging customers to bring their own containers for cosmetic products or give them the possibility to send back empty containers, and
then the container, after cleaning, returns to customers with another product;

* stop using cellophane - (foil for cardboard packaging boxes with cosmetic products, as well as the cardboard when the product is in a jar or a
bottle;

* using ecological and biodegradable parcel fillers (e.g. cornflour instead of bubble wrap) to pack the parcel for delivery

* encouraging customers to segregate used packaging properly - giving them the information on the packaging, e.g. "put a glass jar in a glass
container, place a plastic cap in a container for metal and mixed waste"



STEP 4.Summary

The teacher asks students how they can use the information from the classes in their work?

Tips:

before buying a product, check what the packaging and containers are made of and what impact it will have on the environment

use products in environmentally friendly packaging and containers and thus promote their hairdressing salon as environmatelly neutral

reduce the costs of running their hairdressing salon by limiting the number of product packaging,

and thus the costs of transport, storage, waste disposal, etc.

follow eco-social sustainability trends and understand the needs of a modern customer



APPENDIX 1

Material Approximate decomposition time Additional information
glass 4000 years + glass can be reused and recycled an infinite number of times
- is a very safe material - it does not release any harmful substances, neither to the product it protects, nor
to the landfill
« the production of new glass from sand requires more energy than its processing
- high weight of the glass leads to a much higher impact on the environment (transport carbon footprint)
- itis fragile so it can break easily and it requires additional protection during transport (large amounts of
cardboard, additional space)
plastic depending on the type of plastic « recycled and properly processed it can become e.g. a part of a wardrobe

from 100 to 1000 years . islight - less fuel is used during transport, and it is usually transported on short distances (there are many

(plastic bags or candy wrappers - producers of plastics and plastic packaging or containers), so it leaves a small carbon footprint

about 450 years) « can be easily processed, its formation requires relatively low temperatures, so energy consumption is
lower than when processing metals and glass

« plastic dusts can be released into the environment, the so-called microplastic is dangerous for human
and animal health
metal from 10 to 200 years - metal food cans need less time to get decomposed, while metal empty beverage containers, due to their

(tin cans - 10 years, alluminum cans resistance to corrosion, may take up to 200 years to decompose;

- 50-200 years) + alluminum (the most frequently processed material in the world) is light and resistant to damage, you can
make small packages in relation to the weight or capacity of the product - it leaves the lowest carbon
footprint

+ alluminum packaging can be recycled indefinitely, but remelting requires huge amounts of water and
energy and generates pollution
wood from a few to 100 years - wood of some species decomposes faster (e.g. spruce or poplar wood), others (e.g. oak wood) get
decompsed more slowly
- avariety of other factors affect the time of wood decomposition, e.g. humidity, the presence of organisms
hastenning its decomposition - fungi, algae or insects, the fact whether the wood was previously covered
with something e.g. paint
paper an average of 6 months . itis possible to process and reuse, but after 3-4 times its quality is worse L=

(newspaper - 6 weeks, paper
tissues - 3 months)

- itis lightweight, less energy is needed to transport it .
. itis not suitable for the packaging of products containing water, i.e. most beauty products




APPENDIX 2 Examples of re -fill packaging
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SOURCES

V A. M. Diaczek, W. Garduta, Ekologiczne opakowania w przemysle kosmetycznym - trend czy realny wzrost swiadomosci konsumentéw?
(Ecological packaging in the cosmetics industry - fashion or real increase in consumer awareness?), Ekonomika i Organizacja Logistyki, 4 (1), 2019.
»Strategia plastikowa i kosmetyki”, Raport Polskiego Zwigzku Przemystu Kosmetycznego 2019.
https://esbud.pl/zycie-smieci-jak-dlugo-rozkladaja-sie-odpady - blog

https://puszcza.tv/edukacja/77/ile-czasu-rozklada-sie-drewno
https://www.kosmopedia.org/srodowisko/opakowania-kosmetykow-i-srodowisko/czy-istnieja-opakowania-ekologiczne/szklo-plastik-karton-czy-

<<<<

metal/



https://esbud.pl/zycie-smieci-jak-dlugo-rozkladaja-sie-odpady
https://puszcza.tv/edukacja/77/ile-czasu-rozklada-sie-drewno
https://www.kosmopedia.org/srodowisko/opakowania-kosmetykow-i-srodowisko/czy-istnieja-opakowania-ekologiczne/szklo-plastik-karton-czy-metal/
https://www.kosmopedia.org/srodowisko/opakowania-kosmetykow-i-srodowisko/czy-istnieja-opakowania-ekologiczne/szklo-plastik-karton-czy-metal/
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2.6 TOPIC: Designing a hair salon concerning
/! sustainable development

D

e

OVERVIEW OBJECTIVES

After class the student | After the class the After the class the student

Step by step Time knows student is able to understands
Step 1. How to follow the goals of Agenda 2030 in a hair salon? 10 mins V' how the goals of V designa V' that there are no activities or areas
Agenda 2030 hairdressing in a hairdressing salon which do
influence running a salon concerning not have any input on the
Step 2. Different areas in a hairdressing salon 5 mins hair salon sustainable environment and people (it may
development be only smaller or bigger)

Step 3. Designing a hair salon concerning sustainable V' how to concern the

20 mins SD rules in each V that owners, butalso employees,
development ) .
area of a hair salon they are responsible for the
sustainablility in hairdressing
Step 4. Presentation of students' projects 10 mins
salons
oo0coC

‘ Things you need:
a computer and a projector, a
flip-chart, pencils or crayons

Number of students: up to
15

_ -
/" Time: 45 mins ]

Notes: It is assumed that students are already familiar with the
basics of running a hair salon

Lesson plan for VET students




STEP 1 How to follow the goals of Agenda 2030 in a hair salon?

The students are reminded that the 2030 Agenda is a world development strategy developed by the United Nations which is to be implemented
by 2030. The students are shown the 17 Sustainable Development Goals (Appendix 1).

The teacher explains that the goals of the Agenda cover 5 areas: people, planet, prosperity, peace and partnership, so sustainable development is
not only about the environment but also about people and fair economy.

Running a hair salon and working as a hairdresser can also contribute to the achievement of the goals of the 2030 Agenda, particularly in the area
of protecting the planet and people. A hairdressing salon can be more or less friendly to customers, employees and natural environment. Thinking
about the goals must begin at the stage of designing, and they should be implemented at all stages of work.

The students are shown the examples of how the principles of sustainable development can be taken into account while arranging a hairdressing
salon (Appendix 2) and the examples of the hairdressing salons arrangemts that “call” themselves as "eco" salons (Appendix 3 A-C).

7
v

Za\

STEP 2. Different areas in a hairdressing salon

The teacher reminds the students which areas should be included in a hairdressing salon (Appendix 4)



STEP 3. Designing a hair salon concerning the sustainable development

The teacher divides the students into groups of 4-5 people and explains the task: on large sheets of paper, the members of each group are to
design a hairdressing salon divided into areas and suggest at least 2 solutions for each of the area that will follow sustainable development rules.
The task is not about a "nice", artistic drawing of a hairsalon. It can be just a simple outline, drawing or pictographs. The students should focus on
descriptions of each area and the suggestions for following the rules.

7
%
9

X

STEP 4. Presentation of students' projects

Each group shows and discusses their projects. If any of the solutions have been mentioned, they are omitted and only new ideas are
presented. Students can discuss the solutions for a while - for example: Is it better to use disposable paper towels or reusable ones that
require washing but do not generate wastes?

[ Autor : Magdalena Mazik-Gor z el a rﬁ]c zyk
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APPENDIX 2

put a lot of green plants (autotrophs)

that absorb harmful and toxic volatile

chemicals (e.g. caustic ammonia) and
clean the air
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APPENDIX 3 A

"Atelier” by
Krystin Mieczkowski in
todzi (Poland))

,Loft 647"
in Los Angeles
(the USA)
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ATTACHMENT 3 B



https://www.happycow.net/reviews/ecovita-belleza-ecologica-madrid-267341

,Pelo Verde Salén Botanico”in
Madrid (Spain)

sen
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+Peluqueria
Organica Gema
Casas” in
Madrid (Spain))



APPENDIX 4

AREAS IN A HAIR SALON

Hairdressing stations
with mirrors and
armchairs

consultation@ @Washmg station

- Qiting aD
: reception
@alon entrance < P >

utility room with
a washing machine
and a dryer

hair dyes
prepartion area




SOURCES

V' Appendix 3 - photos from the websites of the presented hairdressing salons
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V. Sustainability in the career - lesson plans for students

3. Food Service
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3.1 TOPIC: Sustainability in agriculture on the
K example of milk farming

e

OVERVIEW OBIECTIVES

Step by step Time After the class the After the class the studentis After the class the student
student knows able to understands
Step 1. Introduction and group discussion 15 mins V' why and how V' conduct discussions about | V that global issues
important it is to the topic concerning sustainability
introduce are all linked within
Step 2. Discussion and knowledge on sustainability and 20 mins sustainability rules certain areas.
agriculture in agriculture and
while producing
Step 3. Summary 10 mins. food
il |
Number of students: 10-20 } Things you need:
Internet, computer, pencil,
paper etc.
s
7 Time: 45 mins }

A lesson plan for VET students




STEP 1. Introduction and group discussion

A The aims and goals of the lesson is to teach the students about the importince of buying sustainable groceries (food and beverages). First
elements from the production and ideas of sustainable milk production the students are presented with. In effect, the students should
become more interested and feel more motivated to use sustainable ideas and processes in the kitchen

Sustainability:

A The students work in groups, and the teacher makes the introduction to the definition of sustainability (Appendix 1) using the questions
(Appendix 2)

A Sustainability and food production

A Make the introduction to sustainable milk production showing the class the following video https://mejeri.dk/arbejdet-med-
baeredygtighed/baeredygtighed-biodiversitet-pa-garden/graes-gor-maelken-gronnere/ in Danish or in English
https://www.youtube.com/watch?v=SRzD-F4EI0o

A The teacher uses the questions (Appendix 2) to continue the discussion with the class


https://mejeri.dk/arbejdet-med-baeredygtighed/baeredygtighed-biodiversitet-pa-garden/graes-gor-maelken-gronnere/
https://mejeri.dk/arbejdet-med-baeredygtighed/baeredygtighed-biodiversitet-pa-garden/graes-gor-maelken-gronnere/
https://www.youtube.com/watch?v=SRzD-F4El0o

STEP 2. Discussion and knowledge on sustainability and agriculture

The teacher shows the picture from Appendix 3. and leads a group discussion: The purpose of the activity is to activate the students'
preconceptions about sustainability. The image are intended as opposites under the theme:

Renewable energy vs fossil fuels

STEP 3. Summary

The teacher makes a brief summary with the groups, then the members of each group decide on one issue from the lesson that is of great
importance for them, and finally they present that topic to the class.




APPENDIX 1 DEFINITION OF SUSTAINABILITY

The concept of sustainability includes many parameters, for example climate, environment, biodiversity, wastewater, land use, resource
utilization, food waste and many more. A sustainable way of producing and consuming food means, for example, that we use nature's
resources in such a way that current generations' needs for food do not deprive future genarations to meet their needs.

3-Overlapping-Circles Model

Sustainability
lives here

This model shows what we should consider to follow sustainability



K

APPENDIX 2 QUESTIONS FOR GROUP DISCUSSION

Leading questions for the teacher

Questions of sustainability

A
A

Can you give examples of the human need for sustainability?

What could prevent people from having their needs met?

Sustainability and food production

* How is food produced, give examples?

A
A

What could be blamed for emitting greenhouse gases?

Do you think there are any foods that contribute more than others
to toxic gas emissions?

Why is a larger area of land used in the production of vegetables
and grains than in meat production?

What are the consequences of the rapidly increasing food
production in the world?

Do you believe that if we know the ways we produce our food, we
will follow sustainablility?

What is the difference between organic and conventional
production?

When organic food production requires more space, is it still
sustainable?

Do you think it is possible to change eating habits so that more
vegetables are eaten than meat?




APPENDIX 3

Foto: FIA



V  All pictures are open source on the Internet, and not protected by copyright.
V  All videos are either from YouTube, or, similarly to pictures, open source.
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OVERVIEW

Step by step Time

Step 1. Introduction to the topic 20mins
Step 2. Preparing your own menu using alternative food groups 15 mins
Step 3. Summary 10 mins

{
Number of students: max.15 } % Things you need:

Internet connection, a
computer, a pencil, sheets of

e } paper etc.

7 Time: 45 mins
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3.2 TOPIC: Alternative food groups - proteins
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OBJECTIVES

After the class the
student knows

After the class the student is
able to

After the class the student
understands

V the concept of
alternative food
groups, and why It
is appropriate in
terms of
sustainability

V create and renew existing
menus, so that alternative
food groups will follow
the princeples of
sustainability

V the need for alternative
foods to follow
sustainability.

A lesson plan for VET students




STEP 1. Introduction to the topic

Alternative food groups.

The teacher divides the class into groups (4 max), and the groups are either shown, or they get printed version of the text about insects as an
alternative food source (Appendix 1). First, the groups are to read the text and then they have a discussion answering the questions (Appendix 2).

The teacher shows the class different pictures (Appendix 2) and thereby presents different options of alternative foods, and uses this as a “appetizer”
for the next group task, where the students make a menu with at least one course where alternative food groups are included.



STEP 2. Preparing your own menu using alternative food groups

Preparing a menu with alternative foods.

The groups make a menu where they ada at least one alternative food group. The groups should consider how and why their menu are sustainable

It is also woth thinking outside the food with insects, suggestions could be micro greens etc.

!"(
<7
1%

L

STEP 3. Summary

The teacher leads the discussion between the members of the groups. The groups present their menus. They use the menus for discussion:

Questions from the teacher:
A Why did you choose the menu?

A What is special, and what do you want to emphasize in the menu?




APPENDIX 1

Insects as an alternative food source.
Breeding of insects as an alternative to meat is an example of how to find new solutions to the problem of food lack for the world's ever-growing
population, new ways are needed to provide enough food for everyone.

At the same time, the production of meat, as we know, affects the environment a lot. It leads to massive emissions of CO2 and reduces natural land
areas, it requires a lot of water and also creates pollution in the form of spraying. Overall, it is estimated that livestock farms make up 15% of the
world's total CO2 emissions. Therefore, researchers in several places have begun to research the possibilities of breeding insects as alternative food.

It is much less harmful to the environment. For example, research shows that there are 75% less CO2 emissions from rearing crickets and one
hundred times less than during cattle meat production than when farming chickens.

At the same time, insects are rich in proteins and contain all the nutrients found in meat. "Insects as a source of food are much more sustainable
than all other forms of livestock farming. This is partly because insects are extremely good at converting the food they eat into body weight that we
can eat. In addition, they eat almost everything, so their food requirements are not very sophisticated.



APPENDIX 2

Discussion leading questions:

1.

2.

3.

Main obstacles of eating insects
Main obstacles of not eating insects

Would you eat them, why/why not?



Proteins from insects

Photos by: Dansk Supermarked

Proteins and minerals from vitamines

Horsebeans

Seaweed salad



V  All the pictures are from open source on internet, and not protected by copyright.
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3.3 TOPIC: Composting

OVERVIEW OBJECTIVES

Step by step Time After the class the After the class the studentis After the class the student
student knows able to understands

Step 1. Introduction 15 mins V' general infotmation | V take a decision to V that the amount of waste
about the segragate waste in and how we sort it, and
decomposition gastronomy process it afterwards, has

Step 2. A discussion and an exercise using “odd information” 20 mins time of particular a great impact on natural
types of waste environment

Step 3. Summary 10 mins

il |
Number of students: 10-15 } Things you need:
A device with internet

connection

Time: 45 mins }

A lesson plan for VET students




STEP 1. Introduction

The lesson is based on discussions, and the student's general knowledge on the issue of “composting”
The term is clarified in Appendix 5

The teacher shows pictures of different waste types (Appendix 1) and the class discusses which of them are particularly polluting for the
environment, which means how much time each of the types of waste takes the longest to decompose in natural environment?

The teacher presents the right answers for the pictures in appendix 1
Apple takes 2-8 weeks to decompose

Glass takes 100 000 000 + years to decompose

Metal 100 + years to decompose

Cigarette buds 1-5 years to decompose

Dog pooh 2 weeks to decompose

(Source https://dengronne.dk/blogs/news/hvor-lang-tid-tager-det-at-nedbyrde-plastik-i-naturen)



[

APPENDIX 1 Topics for discussion, a variety of wastes to decompse

Foto: FIA

‘‘‘‘‘



STEP 2. A discussion and an exercise using “odd information”

A The students do not need to get any information about the topic before the lesson. The teacher moderates the discussion, using the drawing
of odd information (Appendices 2 and 3), and then the students answer the questions included in Appendix 4

STEP 3. Summary

The teacher discusses with the class the importance of waste management and how to do it properly both in our homes and at work.

The discussion is based on students’ opinions, and there aren't any only right or only wrong answers. The students’ awareness of the issue is
crucial here.
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APPENDIX 2 drawings for wondering

The best conditions for apples to rot

( >
It will rot faster if the
soil is wet

What do YOU think?

|

It rots faster whit
micro-organisms

\

An apple rots faster ;
in dry weather

\

An apple rots faster
in cold weather

Foto: Open School source Denmark ~ e

‘‘‘‘‘
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APPENDIX 3 drawings for wondering

The compost pile

Plants in the pile )
rots, and turns to worms eat it and
compost turn it into compost
. plant residues
become compost
without the help of
worms

plant residues
disappear if left long
enough

What do YOU think?

Foto: Open School source Denmark N .



APPENDIX 4 Topics for discussion

Discussion about apple rotting

Have you discussed your opinions?

Do you agree with any of the statements or maybe you think something completely different?
Find at least 5 things, other than food, that can be composted?

Are there any other uses of fermented fruits in the kitchen?

Discission about the compost pile

Have you discussed your thoughts/opinions?

Do you agree with any of the statements or do you think something completely different?



APPENDIX 6 The composting process

The composting process

The composting process. The composting process involves four main components: organic matter, moisture, oxygen, and bacteria. Organic
matter includes plant materials and some animal faeces

The composting process explained in short steps

o vk wN =

Collecting materials. You can collect your food wastes in any container with a lid, from a yogurt tub to a child's beach pail. ...
Choose a container. A backyard composting bin doesn't need to be complicated. ...

Choose a location. ...

Build the pile. ...

Letit work. ...

Harvest the compost.



V  All pictures are from open source on the Internet, and not protected by copyright.
V  All videos are either from YouTube, or similarly to pictures, open-source
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OVERVIEW OBJECTIVES

Step by step Time After the class the After the class the student is After the class the student
student knows able to understands
Step 1. Alternative growing methods of mushrooms - introduction | 15 mins V' thatfields with Vv find possibilities in their V' that food quality
typical soil can be own kitchens to use an depends on of the
only used when innovative and sustainable methods of growing it,
Step 2. Group exercise, presentation and discussion 20 mins growing particular ways of growing and therefore gaining
food groups vegetables knowledge and skills
regarding sustainability
Step 3. Summary 10 mins in their jobs is essential
Number of students: iu ’! Things you need:
depends on teacher’s Internet connection, a
decision (gropus of a few computer, pencils, sheets of
students each) paper etc.
g -
¢ Time: 45 mins }

A lesson plan for VET students




STEP 1. Alternative growing methods of mushrooms - introduction

The class presents different alternative methods for growing foods while brainstorming. The teacher, using pictures with different and alternative
food growing methods, describes more other possibilities (Appendix 1)

The teacher shows the class the video (link 1) https://www.youtube.com/watch?v=0AyLRV8SAIQ (the video has German and English subtext
available)

After showing the video, the teacher discusses with the class with one leading question. when the farmers needs to look into alternative growing
method, could we also be supplying those initiativs with some of the plant based ingredients in our kithens?

When the introduction is finished, the teacher divides the class into groups. Before the group exercise the teacher should ensure that the students will
be able to present the results of their work.

STEP 2. Group exercise, presentation and discussion
The students working in groups search the internet and they must find at least one alternative way of cultivating food products from the menu.

They present their ideas for the others, and the teacher moderates a group discussion.

STEP 3. Summary

The teacher discusses with the class whether these alternative cultivating methods are sustainable and affordable. Is any of them rather a gimmick
or should it be implemented? What are the benefits for a kitchen to grow their own mushrooms, for example?

The class discuses these topics, and the teacher takes notes and presents them on the board -



https://www.youtube.com/watch?v=0AyLRV8SAIQ




V  All the pictures are from open source on the Internet, and not protected by copyright.
V  All the videos are either from YouTube or, similarly to pictures, open source.
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OVERVIEW OBJECTIVES

Step by step Time After the class the After the class the student s After the class the student
student knows able to understands
Step 1. In.troduction - why and how to reuse food waste. 20 mins V various possibilities | V' skillfully plan and conduct | V the important and visible
Explanation — how food waste can become a new dish of reusing food the food waste reuse in benefits from reusing
waste. daily food production food waste
Step 2. Planning the new menu or dishes from the food waste 15 mins
Step 3. Summary and evaluation 5 mins
000

4
Number of students: any } Things you need: Remarks: It is recommended

Internet connection, to continue the topic during
computer, classroom ore a practical workshop

group room, pencil, paper

etc.

Time: 45 mins. It may be
expnded to include practical
workshop

A lesson plan for VET students




STEP 1. Introduction - why and how to reuse food waste. Explanation - how food waste can become a new dish.

The students watch the video (source 1)

First the students learn that while preparing dish/food from a menu in the kitchen, they produce food waste and leftovers which may be used again,
for example as a new dish. This concept has its roots in refood way of thinking.

A The class starts with vegetables and the various ways of preparing them. The teacher shows the pictures (Appendix 1) to the class and, together with
the students, they write down on the board samples of waste which the vegetables generate.

A Group tasks for understanding better and increasing their knowledge on the issue:
A 1:The students work in groups (maximum 3) and they make suggestions about food waste being served again

A examples : you can make chips from carrots, or pickle citrus fruits peels, or cook soup using leek leftovers

2: The class works in same groups and determine what the new elements can be served as, side dishes etc.

f
A

STEP 2 Planning the new menu or dishes from the food waste

The students work in groups with the menu (Appendix 2) and they use the form to determine the food waste and make plans how to reuse it..



STEP 3. Summary and evaluation

The groups members present the results of their work in step 2. Then, the whole class discusses pro’s and cons of the ideas. The teacher sums up

the discussion and writes the students’ ideas on the board




APPENDIX 1 The vegetables

Vaner Following the rows sequentially illustrated are:

"GRONTSAGER,

56

RODKAL ROSENKAL ARTER TOMATER

red cabbage, brussels sprouts, peas, tomato, cucumber,

dill, parsley root, radish, garlic, white conical cabbage,

FENNIKEL RADISIR

celery root, carrot, onion, asparagus, cauliflower,

KNOLDSELLERI

beet, celery, potatoes, ginger, broccoli,

RODBEDE BIADSHLLERT KARTOIMER INGIFAR BROCCOLE

p k w zucchini, bell bell pepper, eggplant, rhubarb, chickpeas,

SQUASH PEBERFRUGT AUBERGINE RABARBER BONNIR

leek, artichoke, pumpkin, corn, savoy cabbage S/

"

PORRER ARTISKOK GRASKAR MAJS SAVOYKAL 7

e Foto: Dansk Supermarked S



APPENDIX 2 The form for planning a menu

Plan a menu with at least 2
vegetables

Describe expected waste

Plans for reusing food waste
from your menu




V  Source 1. https://www.youtube.com/watch?v=7W3VuJphTQQ

V  All pictures are open source on the Internet, and not protected by copyright.
V  All videos are either from YouTube or, similarly to pictures, open source.
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.6 TOPIC: Menu planning

e

OVERVIEW

OBJECTIVES

Step by step Time After the class the After the class the student s After the class the student
student knows able to understands
Step 1. Planning the menu for different situations 10 mins V  what to consider V evaluate and prepare V how different are the
while planning menus regarding menus regarding
substantiable sustainable goals substantiable goals from

Step 2. Preparing 2 types of menus, (one should have no

: . 20 mins menus ordinary menus and
sustainable choices) what impact it has on
their costs
Step 3. Evaluation and summary discussion 15 mins
|
i ‘/“ 000
Number of students: any } Things you need: Remarks:
Internet connection, a It is recommended to
computer, pencils, paper continue the topic during a
sheets practical workshop

Time: 45 mins
It may be extended to include
practical workshops.

A lesson plan for VET students




STEP 1. Planning the menu for different situations

The task is to prepare different samples of menus, where the students plan identical menus, but one is planned within substantiable goals: the
teacher presents a situation to the students, then they work in groups (Appendix 1)

The teacher shows the short video using the link to YouTube (Source 1 - in English).The video is to show the students why considering
sustainability in planning menus, not only locally or for a specific kitchen/restaurant but seen globally is so important.

In the video the students also learn about sustainable planning in food production.

As an alternative to the video, the teacher can show the students the Appendix 3 illustrating reasons to follow sustainabilty principles in kitchen.
Then there is a discussion.

You can use the questions from Appendix 3 in order to build students’ awareness of considering sustainability principle in planning menus is
important for the environment.

The teacher presents the score board for evaluation (Appendix 3)

STEP 2. Prepare 2 types of menus, where one is with out sustainable choices.

Groups are working from the case, and produce menu from guidance and teacher support.

STEP 3. Evaluate and score sustainable goals for the menus. Summary from the class

The teacher presents the score board for evaluation (Appendix 3) e
In a discussion, the groups present which menu items are sustainable and explain why. /




APPENDIX 1 Planning the menu

Menu -

Situation:
The group makes a menu planned for a minimum of 15 guests. The students decide about the venue and the menu
which should include at least 2 courses.

Step 2
Plan the menu according to the situation

Step 3

A Give ingredients and consider their origin.

A Determine where to shop for groceries, and, if necessary, describe the way of their delivery
A Think of amounts of food you need in the courses to minimize food leftovers.

A Think of the time needed for food preparation used in the kitchen

Step 3

Using the data from step 3, try to plan the menu to minimize all the factors that can have a negative impact on the
environment:

Minimise the need of transport

Find local course ingredients

Lower the amount of food waste

Try to shorten the preparation time



APPENDIX 2 Topics for discussion

Content/ingredients

Sustainable - and why

Not sustainable — and why

Remarks




Foto: Dansk Supermarked

Foto: Dansk Supermarked

What in the pictures tells you about being sustainable?

Why is it important think differently and consider the natural enivironment in the kitchen, and in planning a menu?
Does the choice of menu or the methods the chef works with make a difference, with respect to the environment?



Source 1: What is the future of food https://www.youtube.com/watch?v=U7qdDJt-164
V  All pictures are open source on the Internet, and not protected by copyright.
V Al videos are either from YouTube or, similarly to pictures, open source. -



https://www.youtube.com/watch?v=U7qdDJt-I64
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e

OVERVIEW OBJECTIVES

Step by step Time After the class the After the class the student s After the class the student
student knows able to understands
Step 1. Introduction and background of the issue 10 mins V' the concept of V determine, and V the differences between
microgreens, how implement microgreens using ordinary
they are used, conceptin a professional supplements, and
Step 2. Determining needs in the kitchen - an exercise 20 mins benefits they bring kitchen or for individual reasons for using
and prospects they use. microgreens as a part of
have for the future sustainability
Step 3. Summary considering cost benefits for a professional .
) 15 mins
kitchen
il |
Number of students: 15 Things you need:
Internet connection, a
computer, pencils, sheets
/ c/ \ of paper
¢ Time: 45 mins }

A lesson plan for VET students




STEP 1. Introduction and background of the issue

The teacher presents general concept of microgreens as well as in the context of sustainability.
The teacher may present the concept using Appendix 1. The students try to mention the microgreens which are familiar for them.
After the presentation the teacher discusses with the students the arguments which are in favour of microgreens - all “the whys”

All the Why's:

The nutrients in microgreens are more concentrated than in their completely ripe counterparts: A cup of red cabbage microgreens has three
times more folacin than ripe red cabbage. A cup of rocket microgreens has 100% more vitamin A than ripe arugula.

Microgreens contain more significant amounts of nutrients and health-oriented micronutrients than their ripe counterparts. Because they are rich
in nutrients, smaller amounts may provide similar nutritional effects than larger quantities of ripe vegetables

Microgreens are one of the most profitable crops you can grow. They need little space to be grown and they cost $50 or even more per |b
(pound), which makes them an ideal crop for small farms.



s

STEP 2. Determining needs in the kitchen - an exercise

Students work in groups and they have a task to find possibilities of implementation of microgreens. One group chooses one microgreen for the

kitchen.
They can find inspiration looking at the pictures in Appendix 2 and the following questions:
A What type of microgreen have you chosen and why? What benefits does the microgreen have?

A Which benefits does the green have, nutrition e.g.

STEP 3 Summary considering cost benefits for a professional kitchen

Why is it worth to grow and use microgreens? You can also use the questions below:
A In what way is microgreen sustainable?

A What impact could it have on nature, agriculture, environment etc.




APPENDIX 1 Microgreens

Microgreens are young seedlings of edible vegetables and herbs. Unlike larger
herbs and vegetables that take weeks or months to grow, microgreens can be
harvested and eaten a week or two weeks after the cotyledon - a part of the
embryo within the seed - leaves have developed

Foto: Scanpix



APPENDIX 2 Pictures for inspiration

Foto: Scanpix K



V All the pictures are open source on the Internet, and not protected by copyright.

V All the videos are either from YouTube or, similarly to pictures, open source.
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OVERVIEW

Step by step Time

Step 1. Introduction 10 mins
Step 2. Discussion in groups 24 mins
Step 3. Summary 10 mins

Number of students: any

Time: 45 mins

} iu m Things you need:

Internet connection, a
computer, pencils, sheets of
paper

CLEANWATER
AND SANITATION

12 Sosoenn i 13 forov
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OBJECTIVES

After the class the
student knows

After the class the student is
able to

After the class the student
understands

V the norms for
greenhouse gas
emissions and the
reasons for
establishing them

V have regard to the areas
and the reasons for
greenhouse gas emissions

V thatinindustry,
households as well as
and in society around us,
there are greenhouse
gas emissions, and
therefore the needs for
reducing them in the
atmopsphere concerns
us all

A lesson plan for VET students




STEP 1. Introduction

The teacher explains to the students the scopes of greenhouse gas emissions - 1,2,3 (Appendix 1). The lesson focuses mostly on scope 1 but the
students should be informed about all the scopes.

Next, the teacher shows the students the image of Appendix 2 with scopes of direct and indirect emissions. In this part of the lesson, the teacher
explains the idea of greenhouse gas emitter, if it is something new for them.

STEP 2. Discussion in groups

The teacher moderates the discussion, cocludes it and writes it down on the board

For moderating the discussion, the teacher should use the questions from Appendix 3

STEP 3. Summary

The teacher discusses with the students the importance of reducing greenhouse gas emissions and builds their awareness of the impact of these
emissions on our lives.




APPENDIX 1 - The meaning of the greenhouse gas emissions scopes 1, 2,3

Scopes 1, 2 and 3 greenhouse gas emissions
Scope 1 emissions are those direct emissions that are emitted by companies and the companies control them whereas scopes 2 and 3 relate to
indirect emissions and they result from an organization's activities, but are actually emitted from sources owned by other entities.

What are emission scopes 1, 2 and 3 guidelines?
Scopes 1, 2 and 3 categorize different kinds of greenhouse gas emissions produced by a company .The term first appeared in the Greenhouse
Gas Protocol in 2001 and today, the scopes provide the basis for mandatory GHG reporting in the UK.

The scope emissions explaination

Scope 1 emissions

Scope 1 covers emissions from sources that an organization owns or controls directly — for example from fuel consumption in their vehicle fleet
(if they are not electrically-powered).

Scope 2 emissions

Scope 2 emissions are associated with the purchase of electricity, steam, heat, or cooling. Although scope 2 emissions physically occur at the
facility where they are generated, they are accounted for in an organization's GHG inventory because they are a result of the organization's
energy use.

Scope 3 emissions

Scope 3 emissions are the result of activities from assets not owned or controlled by the reporting organization, but that the organization
indirectly affects in its value chain. Scope 3 includes all other indirect emissions that occur in the upstream and downstream activities of an
organisation. Scope 3 emissions include all sources not within an organization's scope 1 and 2 boundary.An example of this is when we buy, use
and dispose of products from suppliers.




SCOPE 2 SCOPE 1 SCOPE 3

INDIRECT DIRECT INDIRECT
EMISSIONS FROM EMISSIONS FROM EMISSIONS OF THE
ENERGY / UTILITIES SOURCES (ON SITE) CHAIN SUPPLY OR SERVICE

Foto: FIA

\\\\




APPENDIX 3 Questions to discuss

Questions for the students:

A Determine where in the school, the classroom, and the kitchen we have scope of emissions 1, 2 or 3 - students can use Internet
A The teacher writes the results on the board

A Asobserved, is it possible to have zero emissions?

A As observed, are there any possibilities to reduce the emission?

A What solutions are available for reducing emissions?



V  All the pictures are open source on the Internet, and not protected by copyright.
V  All the videos are either from YouTube or, similarly to pictures, open source.
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3.9 TOPIC: Lesson on sustainability

e

OVERVIEW

OBJECTIVES

Step by step Time After the class the After the class the student s After the class the student
student knows able to understands
Step 1. Introduction 5 mins V' The definition of V notice and find need for V global and local
sustainability sustainable solutions at demands for sustainable
school or workplace thinking and actions
Step 2. Working in groups 20 mins
Step 3. Summary and evaluation 20 mins
‘h
i W{
Number of students: 15 } Things you need:

Internet connection, a
- computer, pencils, sheets of

- o - } paper

7 Time: 45 mins

A lesson plan for VET students




STEP 1. introduction.

In this lesson the teacher and the class build up their knowledge together. It is important that all the knowledge gained during the lesson is recorded
on the board. Feel free to use any common digital platforms or online learning management systems.

The lesson is designed as coteaching (teachers and students), and it is not necessary for the teacher to have broader knowledge (before the lesson)
than the concept stated in this handbook.

At the beginning of the lesson the class is divided into four groups, (make sure all the students have access to internet either by phone or
computers). Then the students either get the handouts with the model of sustainability (Appendix 1) or it is displayed on the board in the classroom.

Next, the teacher presents the examples from Appendix 2.

Itis important to show the different types of sustainability, so the students know how to work with the model during the lesson. It is not important
which parts of the model the students will indicate as important, but all the parts of the model should be presented in the summary and evaluation.

The task for the students is to search the internet to find the information concerning the issues of the sustainability model (Appendix 1). They can use
the template (Appendix 3).



STEP 2. groups working

Before group exercise, the teacher shows the below examples of doing the exercise

1 —in co teaching, divide the class in groups of 4. each group presents their findings from the task. The groups take turns in giving response to the
presenting groups. The use the presentations as notes, and the teacher ensures all groups presents, and all groups is responding.

2- the teacher divides the class in to 3 groups according to the parts of the model, and the groups presents their finding in the end of the class before
summary and evaluation

3- every group presents findings from all parts of the model, but has to make one false answer. The teachers assigns one group pr. presentation to

detect the false or correct answers

The groups works, and the teacher assist in the assignment.

s
’(STEP 3summary and evaluation

The groups presents their findings and the teacher assist by writing all findings and points on the board




APPENDIX 1 The pillars of sustainability




APPENDIX 2 - Definitions of sustainability

ENVIRONMENT

SOCIAL

ECONOMIC

Social sustainability is a process for creating sustainable
successful places that promote wellbeing, by understanding
what people need from the places they live and work.

Economic sustainability refers to practices that support long-
term economic growth without negatively impacting social,
environmental, and cultural aspects of the community

Environmental sustainability is the ability to maintain an
ecological balance in our planet's natural environment and
conserve natural resources to support the wellbeing of current
and future generations



APPENDIX 3 Summary and discussion template

The Pillars of sustainability

Find examples of social sustainability

Find examples of

economical sustainability

Find examples of

environmental sustainability




V  All the pictures are open source on the Internet, and not protected by copyright.
V  All the videos are either from YouTube or, similarly to pictures, open source.
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; 3.10 TOPIC: Everlasting life of some vegetables

e

OVERVIEW OBJECTIVES

Step by step Time After the class the After the class the student is After the class the student
student knows able to understands
Step 1. Introduction to the issue of vegetable cultivation 10 mins V' the unlimited V' choose the vegetablesto | V the process of growing
possibilities of produce on their own vegetables on their own
using vegetables. and ideas for growing
Step 2. DIY tips for growing vegetables on your own 20 mins their own vegetables.
Step 3. Summary and further activities 15 mins

Number of students: 15-20 } gulm Things you need:
Internet connection, pencils,
sheets of paper

. & -
7 Time: 45 mins }

A lesson plan for VET students




STEP 1. Introduction to the issue of vegetable cultivation

The teacher introduces the concept of replanting vegetables using the leftovers (Appendix 1) to the students and shows benefits of such
cultivations.

Then the students watch the video about creating small and easy to maintain kitchen gardens using “old” vegetables

Link 1: https://delivery.youplay.se/r/B34BE

STEP 2. DIY tips for growing vegetables on your own

The teacher shows the students the pictures (Appendix 2).

Then the teacher asks the following questions to moderate the discussion:
-Guess what vegetables are there in the pictures?
-What is the purpose of vegetable cultivation in such a way?

The teacher explains that vegetables students can see in the photos (leek, fennel,carrot, beetroot) are the vegetales which may be replanted and
grown forever.


https://delivery.youplay.se/r/B34BE

STEP 3. Summary and further activities

The teacher discusses with the students the ways they are able to implement small kitchen gardens in school kitchens/canteens, in their
workplace and in their flats or houses.




APPENDIX 1 The concept of replanting vegetables

When we peel carrots or chop spring onions and lettuce, the stems or roots usually end up in the bin.

But I n fact, much of your ‘green waste’ in your kitchen can be given a new life, and there are almost no limits to what vegetables you can
re-grow. Lettuce, carrots, celery, onions, even ginger can actually be used again and become new, fresh vegetables.

When you give your vegetables new life, you not only minimize your food waste but you also save money and the environment, and at the
same time become your own organic greengrocer.

Regrowing your green "leftovers" from preparing food is very simple. It requires neither a kitchen garden nor a greenhouse. All you need is
a flowerpot, soil, water - and a little patience.



Foto: Scanpix



V  All the pictures are open source on the Internet, and not protected by copyright.
V  All the videos are either from YouTube or, similarly to pictures, open source
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3.11 TOPIC: The idea of WeFood

e

OVERVIEW OBJECTIVES

Step by step Time After the lesson the After the lesson the studentis | After the lesson the student
student knows able to understands
Step 1. Getting familiar with the concept of WeFood 15 mins V theterm andthe V. discuss the issue of V' why the WeFood
meaning of WeFood and promote the concept becomes more
'WeFood' idea benefits of it. and more popular and
Step 2. Planning an event to promote WeFood 20 mins YVhy the idea is
V organise a WeFood important locally and
promotion event globally.
Step 3. Preparing an event and summary 10 mins

‘ o000
Number of students: Things you need: Remarks: it is recommended
depends on teacher’s Internet connection, a to continue the topic during a
decission computer, pencils, sheets of practical workshop
paper
Time: 45 mins }

A lesson plan for VET students




STEP 1. Getting familiar with the concept of WeFood

The class watches the short film explaining the concept of WeFood (source 1)
Further deifinition is in appendix 4

After watching the film the students discuss in groups the issue of WeFood. : Alternatively, you can use Appendix 3 and the short text to discuss
the concept.

Questions for discussion:
what do you find important in the idea of WeFood?
Why is it important to preserve and recycle food?

After the discussion the students work in three groups and their task is in Appendix 1.

When the students work on the task, it is important that the teacher controls it and reminds the students of the time frames.

S

>

STEP 2. Planning an event to promote WeFood

The teacher gives the students the tips how to work with the task (Appendix 1)

—
a
(
e

e

)

STEP 3. Prepare an event and summary

Students from two groups present the results of their work with Appendix 1. The rest of them evaluates their performance using the assessment -
form (Appendix 2) .




APPENDIX 1 Task worksheet

Event planning Notes made for group discussion

Why do we want to organise this event:

What is the message?
Who is our target group?

Find 3 ingredients or food products from
the school kitchen that can be sold as
WeFood

Find 3 ingredients or food products from
the school kitchen that can be delivered as
WeFood

Prepare marketing activities




APPENDIX 2 Assessment form

Event planning

Notes made for group discussion

Why do we want this event:

What is the message
Who is our target group

Find 3 ingredients or food products from the
school kitchen that can be sold as WeFood

Find 3 ingredients or food products from the
school kitchen that can be delivered as
WeFood

Prepare marketing activities




APPENDIX 3 Images of supermarkets selling WeFood

The images illustrate types of supermarkets where WeFood is available.
WeFood is avaialble because of changes in the law rules which allow to
sell of out-of-date food.

Foto: Dansk Supermarked s



APPENDIX 4 Weefood definition

A Wefood is a grocery store that resells surplus food donations and sends the profits to the Norwegian Church's Aid work for the world's most
vulnerable. Wefood is based 100% on collaborations on surplus goods and 100% on operation by volunteers. Food waste has in a short time
become a subject that concerns the general population

A The profit goes to Folkekirkens Nadhjzelp's international development and relief work. There are six stores in Denmark.

A The surplus products can be fruit and vegetables that have been given labels and therefore cannot be sold, and bread, which is often in surplus
due to Degn-Netto's quality requirements. The surplus goods can be all food within the expiry date, but not frozen goods



V 1. https://www.youtube.com/watch?v=JSiYIMqfM18

V  All the pictures are open source on the Internet, and not protected by copyright.
V  All the videos are either from YouTube or, similarly to pictures, open source



https://www.youtube.com/watch?v=JSiYlMqfM18
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OVERVIEW OBJECTIVES

Steps Time -
After the lesson the After the lesson the studentis | After the lesson the student
student knows able to understands
Step 1. Introduction and discussion in groups 15 mins
V the impact of V find local (domestic) and V the importance of global
transporting food seasonal foods to improve sustainable thinking in
Step 2. Sustainable or standard purchasing -learning aboutthe | . wheniitis not and upgrade orders for planning food .
differences — a group exercise purchased locally food production production when buying
groceries
Step 3. Summary 10 mins
‘wmm 000
Number of students: any } Things you need: Remarks:It is recommended
Internet connection, a to continue the topic during a
computer, classroom ore practical workshop
roup room, pencils, sheets
e Time: 45 mins. It may be group pend

expanded to include of paper
practical workshop

A lesson plan for VET students




In this exercise, the class gets the opportunity to gain knowledge from the kitchen they work in.

During the exercise, the class learns about the environmental impact of the food that is brought into the kitchen from shopping. The lesson is
designed to provide students with expanded knowledge about the impacts of purchasing locally produced foods.

Exercise 1:

First, the teacher shows the class the picture in appendix 4. The teacher asks the students questions about what they notice, what they imagine the
picture should illustrate. Finally, the teacher asks the students if there can be parallels to the kitchen they work in, i.e. there are also environmental
influences in the cooking there.

Use the picture with transport from appendix 4 to discuss the following, which should sharpen students' attention to the fact that food production
also affects the environment, both during production, but also about all the raw materials that we bring into the kitchen. It is therefore important to
consider how and where the food is produced.

Exercise 2:

After the video, the teacher conducts a group discussion on the following topics:

What locally produced foods did we serve yesterday

What food is produced outside of Denmark we served yesterday

Find at least one food item from the kitchen that is produced locally and outside of Denmark

Exercise 3: the class watches the video (source 1).

The teacher makes a discussion in the class, where the students come up with examples of where they see the most food waste during production ;

and thus discover details about food waste in the kitchen. The teacher talks to the students' examples about how food waste can be reduced /I



s
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STEP 2.. learn the differences from group exercises

Praesenter skabelonerne der omhandler gruppearbejde (bilag 1 og 2). herefter arbejder grupperne. Serg for, at tiden er tilstraekkelig, sa
grupperne arbejder med begge skabeloner.

Efter gruppeopgaven gennemfares en gruppediskussion, hvor gruppernes viden praesenteres.

STEP 3. Summarizing with the class

Use the evaluation form and present it on a smart board, or blackboard by this powerpoint. The exercise is carried out as a class summary, and
the teacher can write in the form when it is presented on the smartboard,

Use appendixx 3




In this exercise, the class gets the opportunity to gain knowledge from the kitchen they work in.

During the exercise, the class learns about the environmental impact of the food that is brought into the kitchen from shopping. The lesson is
designed to provide students with expanded knowledge about the impacts of purchasing locally produced foods.

Exercise 1:

First, the teacher shows the class the picture in appendix 4. The teacher asks the students questions about what they notice, what they imagine the
picture should illustrate. Finally, the teacher asks the students if there can be parallels to the kitchen they work in, i.e. there are also environmental
influences in the cooking there.

Use the picture with transport from appendix 4 to discuss the following, which should sharpen students' attention to the fact that food production
also affects the environment, both during production, but also about all the raw materials that we bring into the kitchen. It is therefore important to
consider how and where the food is produced.

Exercise 2:

After the video, the teacher conducts a group discussion on the following topics:

What locally produced foods did we serve yesterday

What food is produced outside of Denmark we served yesterday

Find at least one food item from the kitchen that is produced locally and outside of Denmark

Exercise 3: the class watches the video (source 2).

The teacher makes a discussion in the class, where the students come up with examples of where they see the most food waste during production”
and thus discover details about food waste in the kitchen. The teacher talks to the students' examples about how food waste can be reduced ,/



STEP 2. . learn the differences from group exercises

Present the templates dealing with group work (appendices 1 and 2). then the groups work. Make sure there is enough time for the groups
to work with both templates.

After the group task, a group discussion is carried out, where the groups' knowledge is presented.

STEP 3. Summarizing with the class

Use the evaluation form and present it on a smart board, or blackboard by this powerpoint. The exercise is carried out as a class summary, and
the teacher can write in the form when it is presented on the smartboard,

Use appendixx 3




APPENDIX 1 Template for group exercise

Find minimum 5 food products or
ingredients in the kitchen that are bought
and produced locally

Is it possible to buy the same foods or
ingredients from abroad?

Find the difference in cost of purchasing
foods or ingredients that are produced
locally and abroad.




APPENDIX 2 Template for group exercise

Find minimum 5 foods or ingredients in
the kitchen that are not produced locally

Are there any possibilities of buying the
foods or ingredints locally?

What is the cost difference?




APPENDIX 3 Assessment form

Evaluation

Notes for discussion

Main reasons to buy food
products locally

Main barriers to
purchasing local food

Using in the kitchen only
food which

is not produced locally
and its impact on the
environment




(Foto: Shutterstock)

(Foto: Shutterstock)

1”
'
4
’
14
7’
,/
@FGU Sydestjylland, Denmark } /
/
~ ’
\‘-. . ; ’z’



V AA Videol https://www.youtube.com/watch?vrixwfp8rs34

V  Allthe pictures are open source on the Internet, and not protected by copyright.
V  All the videos are either from YouTube or, similarly to pictures, open source.



https://www.youtube.com/watch?v=rjxwfp8rs34
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V. Sustainability in the career - lesson plans for students

4. Electrical industry
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4.1 TOPIC: Materials used in electrical engineering

OVERVIEW OBJECTIVES

Step by step Time After the class student | After the class student is able | After the class the student
knows to understands
V the materials used | V lookfor and find V possibilities of various
Step 1. Sustainability - revision 5 mins in electrical information about the materials recyclability
engineering materials on their own and their impact on the
) ] ) ) ) ) ) envioronment
Step 2. Variety of materials used in electrical engineering 15 mins V the possibilities of V independently summarise
recycling the and structure retrieved
Step 3. Roundabout - dialogues in pairs 20 mins materials information
V theimpact of their
Step 4. Summary and evaluation 5 mins extraction on the
environment V present the information

S Things you need: a projector,
internet connection

Number of students:

. O 00
min. 6

Remarks: you should work on the topic at the end of the
school year, when all linear and non-linear components have
} been covered.

Time: 45 mins

A lesson plan for VET students
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STEP 1. Sustainability - revision

A This lesson is particularly suitable as a revision at the end of the Basics of Electrical Engineering. The students revise the linear and non-linear
switching elements, components and assemblies about which they learned and the materials used in electrical engineering are tested in
terms of sustainability.

A Question: How would you describe the term "sustainability" in your own words?
A Meaning: production, material usage and resource management must be environmentally friendly and energy-saving.
A Question: What characteristics must a sustainable assembly/device have?

A Meaning: durability, repair option and recyclability.
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STEP 2. Research materials (individual work)

A Each student must have an access to independent device with internet connection to complete the following task.
A Wifi access and possibility of using their own smartphones is a very good option here.

A The students draw the materials they are going to work with. Sustainable paperless option: the teacher has e.g. 10 names of the materials as a
numbered list (from 1 to 10) on their tablet and the students give a number from 1 to 10, then their material is named. Numbers that have
already been selected cannot be mentioned again.

A Asample list of e materials can be found in Appendix 1 and can be selected by the teacher depending on the level of the students.
Task: Search for the following facts about the particular materials on the Internet

A use of the material (if not mentioned)

A frequency of use and availability (some are very rare and are used only for specific purposes)

environmental impact of the material itself

environmental impact of the supply and the publicity of the material

its recyclability

The students must be able to look for and give the sources for the facts they find while doing the task. If possible, the students can find graphs
or pictures and use them later to present the results of their work. Anectodal evidence is not allowed. The students are given only a short time
to do the research. The students can find different amounts of information depending on the material. The students can have a short break
here, depending on the performance of their work. During the break the fast-finishers (because of their better self-organisation skills or better
knowledge of using the internet sources) can present the results of their work.



s

STEP 3. Roundabout - dialogues in pairs

A For this step of the lesson, the tables and chairs in the classroom may need to be rearranged.

A The chairs are arranged in two rows facing each other. You need a chair for each student (if there is an odd number of students, the teacher
must also participate in the conversation and possibly use it for learning assessment).

A All the students sit on the chairs so that they can work in pairs facing each other. Afterwards, each student gets maximum 2 minutes to
explain the facts they found in the task to the person facing them. The students must keep to the time, and they change every two minutes.
Afterwards the conversation partners change.

A While listening to their interlocutors, the students should not take notes, but they can only ask questions.
A When the students give their presentations, over and over again, they should think about time (they have only two minutes), and clarity of
the information. The collected data can be used for another task, e.g. a digital presentation to be prapared as homework or further project.

(then the students need to do more detailed research).

A Depending on the number of students, this step may take varying amounts of time. You may need another lesson to do the next step from

the overview It is very important to carry out the next step of the lesson in order to show the values of sustainable use of the resources.



s

STEP 4. Summmary/Evaluation

A Task: Have you heard any ofrecurring statements during your classmates' short dialogue presentations.

A Possible answers:

A Materials have different levels of hazard; some must be classified as hazardous waste; use of some materials is now banned
A The recyclability varies

A The extraction of raw materials is almost always associated with massive environmental pollution

A There are hardly any recycling possibilities for some rare materials



APPENDIX 1

A List of materials (elements, plastics, composite materials, alloys) - the list can be extended

Copper Plastic cable insulation and housing Aluminium

Iron NiCr recision resistance alloys Fiberglass composites
Cobalt Nappy Phosphor

Nickel Cadmium Wolfram

Gold Palladium Silver

Graphite Tin Lithium

Tin(IV)-oxide Niobium Rhenium

Silicium Epoxy resin Tantalus

Rhodium Silcone mercury

‘‘‘‘‘
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4.2 TOPIC: Sustainability in the electricity sector -
an introduction

Step by step Time After the class the After the class the student is After the class the student
student knows able to understands
Step 1. Electrical waste recycling — an introduction to the subject 5 mins
matter V the sustainability V find the necessary V how to deal sustainably
definition regarding information working on with copper which is a
Step 2. Following the concept of sustainability 25 mins electricity sector their own and in a team developing material in
modern society
V therecycling evaluate their own
Step 3. Sustainability in the electricity sector 10 mins methods for electrical actions from the
waste perspective of
sustainability
Step 4. Summary 5 mins

Things you need:

000

Remarks: it is material to be covered with students from

Number of students:
min. 6 Projector, free wifi access first years of their education in vocational schools
Time: 45 mins ]

A lesson plan for VET students
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STEP 1. Electrical waste recycling - an introduction to the subject matter

A The students are shown the images from Appendices 1 to 5. They are asked to rate them using a scale from 1 (very bad) to 5 (very good). They
can do it impulsively and spontaneously.The students write down their ratings individually. The quality of the images themselves is not
evaluated. Students should keep their ratings as the evaluation does not take place immediately. Then, the evaluation ratings are added up
and an average value is calculated. In the next part an oral evaluation takes place to find out how familiar the students are with the topic of
environmental protection and sustainability. At the same time an emotional approach to the topic is being developed.

Question: What types of waste disposal do you know?
Possible answers:

disposal in the natural environment (illegal)

A
A
A
A disposal in the city landfill as hazardous waste
A waste incineration with energy recovery

A Waste recycling

A

All the students should understand what these ways of recycling waste mean. It is important to emphasise that we have a choice in how we
recycle waste.

A Question: What is your attitude to these different ways of waste recycling?

A Students should also make an emotional judgement here.




Question: What do you think the term sustainability mean in forestry?

The question is rhetorical. However, the teacher should wait for and listen to students’ answers.

Historical fact: In the 14th century in Italy, people thought that if you take more wood from the forest than can grow back, at some point you
will no longer have a forest. At that time a set of laws was enacted.

Question: Why was it so important in the case of forests?

Wood is raw material that had a key value in the Middle Ages. It was important to have wood available in sufficient quantities. The term
resource must be clearly mentioned.

Question: Why do you think copper was chosen for the first part of the lesson?

Answer: in electrical engineering copper is the best conductor of electricity, it is also quite cheap. Silver conducts electricity better, but is
much more expensive. Copper is as important in modern times as wood was in the Middle Ages. That means its availability must
be guaranteed.

The teacher may use more additional questions to help students understand the issue better.
The students work in groups and each group of students do research on the three following topics

copper production - extraction of copper (i.e. from mines), find examples of other existing opportunities of getting copper. environmental
impact of mining

use of copper as a raw material - the worldwide demand for copper should be researched in figures. (the amount and in which sectors), the
trends in copper use

copper resource management - what are the possibilities to reuse copper? Which possibilities are used in the companies which the students
know. What possibilities are offered in their own country Is there a need for improvement?



L

STEP 3. Sustainability in the electricity sector

A Before presenting the results of the research:

A Question: Why was it so important for the forester in the Middle Ages that there was enough wood in the forest, when the avarege life
expectancy of a man was shorter than time which a tree needs to grow?

A Answer: They thought about the future e.g. future generations.

A Note: Sustainability or sustainable development means meeting the needs of modern times in a way that does not limit the opportunities of
future generations.

A Now the students present the results of their research.

A Task: The teacher asks the students to listen carefully to the others presenting their results. As they listen, they should try to form a picture of
what they think would be a good result of the sustainable use of copper. (Remember: in the 21st century most of the land in Europe is
deforested, which raises the question whether the good approach from the 14th century has been followed consistently). And now, when we
talk about copper, we should remember that our own environment and future are at stake.



L

STEP 4. Summary

A Atthe end of the lesson to sum up the covered material, the teacher may ask the following question:
A How do I imagine a sustainable use of copper?

A Alternatively, it can be assigned as homework and the students may write down their opinions and ideas.



APPENDIX 1 Grasberg- copper mine in Indonesia




APPENDIX 2 copper cable







APPENDIX 4 lllegal electronic devices dumping in the forest




I
APPENDIX 5 Recycling symbol




APPENDIX 6 Sources

Images sources references:

Appendix 1: Von Alfindra Primaldhi, CC BY 2.0, https://commons.wikimedia.org/w/index.php?curid=2194076

Appendix 2: Von Averse 19:36, 28. Feb. 2007 (CET) - selbst abisoliert und fotografiert, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=4931750

Appendix 3:https://www.faz.net/aktuell/finanzen/meine-finanzen/sparen-und-geld-anlegen/nachrichten/seltene-metalle-mit-alten-handys-geld-
verdienen-12606263.html

Appendix 4: https://heiligengrabe.de/illegale-muellentsorgung-in-blumenthal.html

Appendix 5: https://www.recycling.com/downloads/recycling-symbol/



https://commons.wikimedia.org/w/index.php?curid=2194076
https://commons.wikimedia.org/w/index.php?curid=4931750
https://www.faz.net/aktuell/finanzen/meine-finanzen/sparen-und-geld-anlegen/nachrichten/seltene-metalle-mit-alten-handys-geld-verdienen-12606263.html
https://www.faz.net/aktuell/finanzen/meine-finanzen/sparen-und-geld-anlegen/nachrichten/seltene-metalle-mit-alten-handys-geld-verdienen-12606263.html
https://heiligengrabe.de/illegale-muellentsorgung-in-blumenthal.html
https://www.recycling.com/downloads/recycling-symbol/
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4.3 TOPIC: Energy- explanation of terms

13 Joov 16 tineo

OBJECTIVES

After the class the
student knows

After the class the student is
able to

After the class the student
understands

Step by step Czas

Step 1.Definitions of energy 10 mins
Step 2. Energy conversion processes (quiz) 15 mins
Step 3. Energy losses during conversion - discussion 15 mins
Step 4. Summary 5 mins

V' what energy is from
a physical point of
view

V some forms of
energy which are
created during its
transformation can
no longer be used

V distinguish between
useful and non-useful
forms of energy

V recognise unsustainable
use of energy resources
and find alternatives

V humanity will always
need energy

Number of students:
min. 6

.
7 Time: 45 mins }

: Things you need:

Projector, blackboard,
internet connection

A lesson plan for VET students
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STEP 1. Introduction to energetics, energy forms

A

o Do o o o o Do o I

The students answer the question: What is energy? and the teacher sorts and writes down the answers. To move on to the next step of the
lesson, the following terms and definitions must be mentioned (completed by the teacher if necessary):

physical quantity (the Sl unit of work or energy - joule).

protection quantity - energy can neither be created nor destroyed - only converted from one form of energy to another. This means that a
system always has the same amount of energy, unless it's added from the outside.

There are different forms of energy: potential energy, kinetic energy, chemical energy, thermal energy, electrical energy, nuclear energy,
radiant energy.

Task: Please give at least one example of each of the above forms of energy and describe what constitutes that form of energy.
Possible examples:

potential energy- e.g. due to different altitudes, bodies can potentially start moving if they are not prevented from doing so.

Kinetic energy - a body (e.g. vehicle) in motion.

Chemical energy- food, fuel, batteries

Thermal energy- heat

Electrical energy- is stored in the electric or magnetic field (power outlet)

Nuclear energy- energy stored in atomic nuclei, it can be used in the situation when theatomic nuclei disintegrate or merge.

Radiant energy- e.g. X-rays is an example of high energy radiation
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STEP 2. Energy conversion processes (quiz) - rules

A In the next part of the lesson, the students, in turns, read the questions and their answer choices aloud.

A The person who reads the question aloud is the first to choose an answer. All the students discuss if it is correct. They also try to decide why
the other answers are incorrect.

A Only one answer is correct at a time, unless the question states otherwise.
A You can find correct answers and explanations in Appendix 1.

A Ifthere is enough time, after the first answer, the students may be asked to answer following questions to feel more encouraged to takepart
in the discussion.

A Who agrees/does not agree with the opinion?
A Can you give any reasons for your answer?

A Ask the students to put their hands up: Who is in favour of 1.7... 2.2 .. 3.2 ... 4.2

A After discussing the last question you move to the third part of the lesson.
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STEP 2. Energy conversion processes (quiz) - questions 1 and 2

A
A
A
A
A
A
A
A
A
A

1. What does energy conversion mean? Which example is correct?
In this process, one form of energy is converted into another. e.g. nuclear energy into radiant energy in an internal combustion engine.
In this process energy is generated from the vacuum
One form of energy is transformed into another. e.g. chemical energy into kinetic energy in an internal combustion engine.
In the process the energy dissolves into nothingness

2. In which of the following examples is potential energy converted into kinetic energy?
In a waterfall

In a car battery
In a wind turbine
In a photovoltaic system
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STEP 2. Energy conversion processes (quiz) - questions 3 to 5

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

3. Which energy source and form is named correctly?
Teacher-mediation energy
Student-avoidance energy
Firewood- thermonuclear energy
Food-chemical energy
4. What is the role of energy and energy conversion in life?
Life cannot use radiation energy itself
Life is not possible without energy and energy transformation.
Life cannot be defined physically, therefore it does not need energy.
Life is a purely philosophical phenomenon and it does not need energy
5 Which statement is correct? Several correct answers possible
Energy cannot be created out of nothing and cannot be destroyed.
In the internal combustion engine, the chemical energy of the fuel is completely converted into kinetic energy.
In the internal combustion engine, only a part of the chemical energy of the fuel is converted into kinetic energy, a large part becomes thermal
energy/heat, which can only be used to a limited extent or not at all
With every energy conversion, a part of the original form of energy is converted into forms of energy that can no longer be used




STEP 3. Energy losses during conversion - discussion

A
A
A
A
A
A

Question: When a soccer player kicks a soccer ball, will the ball fly or roll forever? (not in vacuum, in normal conditions)

Of course not.

Question: Why?

Give the students time and chance to give an explanation in their own words.

Correct answer: Due to frictions in air and ground surface, the kinetic energy of the ball is transformed into useless energy - frictional heat.

Question: Who would like to try to describe which energy conversions take place during the conversion of the chemical energy of fuel
into kinetic energy of the vehicle while driving? First of all leave out the "losses".

A Explanation: through oxidation/combustion, chemical energy is converted into thermal energy/heat; this in turn is converted into kinetic
energy of the pistons; then kinetic energy of the pistons is converted into rotational motion; this is transferred to the wheels, which convert a
rolling motion into forward motion.

A The description of the individual conversions can be more or less detailed.
A Question: Who would like to try to present all the 'losses’ discussing useless energy forms?

A In other words, the heat generated with burning of fuel in the engine is simply given off to the environment; there is friction with all
transformations of all movement forms within the engine and the vehicle mechanics and it results in a loss of energy.

A Task: Searching the Internet, try to set up the conversion chain of the forms of energy in the generation of electrical energy in a
nuclear power plant. Consider the’energy losses’.
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STEP 3. Energy losses during conversion

A The nuclear energy is converted into radiation energy (simplification), then it is converted into thermal energy of the water, this is converted
into kinetic energy (rotation) of a turbine, this drives a generator which converts kinetic energy into electrical energy.

A You can use images in appendices 2 and 3.
A Optionally: you can form 2 groups, one group works on the nuclear power plant, the other on a coal-fired power plant.

A Coal-fired power plant: the chemical energy of the coal is converted into thermal energy of the water (burning+heating), this is converted into
kinetic energy (rotation) of a turbine, this drives a generator, which converts kinetic energy into electrical energy. At this point, you can notice
that the chemical energy of coal was obtained by photosynthesis many millions of years ago from the radiation energy of the sun.

STEP 4. Summary

Question: Who would like to summarize what was discussed during the lesson? Are there any questions or is anything still unclear?



APPENDIX 1 Answers and explanations to questions 1, 2

1. What does energy conversion mean? Which example is correct?

In this process, one form of energy is converted into another. e.g. nuclear energy into radiant energy in an internal combustion engine [this
actually happens in a nuclear decay and is used in a nuclear power plant, but not in an internal combustion engine].

In this process energy is generated from a vacuum [It is against of the conservation-of-energy principle]
In the process, one form of energy is converted into another. e.g., chemical energy into kinetic energy in an internal combustion engine [the
chemical energy of the fuel is converted into thermal energy during oxidation/burning process, which in turn sets the pistons in motion and
thus it is converted into kinetic energy]
In the process the energy dissolves into nothingness [It is against the conservation-of-energy principle].
2) In which of the following examples is potential energy converted into kinetic energy?
In a waterfall [due to the height difference (potential energy) water starts to move (kinetic energy)
In a car battery [chemical energy in the battery is converted into electrical energy (voltage)].

In a wind turbine [kinetic energy of the wind is converted into kinetic energy of the wind turbine (rotation)].

In a photovoltaic system [radiant energy of lighting is converted into electrical energy].



APPENDIX 1 Answers and explanations to questions 3, 4

A
A
A
A
A
A
A

3. Which energy source and form is correctly named?

Teacher- mediation energy [is meant as a joke - for a short relaxation, such a term does not exist in physics].

Student- avoidance energy [is meant as a joke, for a short relaxation, such a term does not exist in physics]

Firewood- thermonuclear energy [with firewood the chemical energy is converted into warmth during oxidation/burning process ]
Food- chemical energy [the chemical energy in food is absorbed by the body, stored, and converted to heat and kinetic energy/motion]
4. What is the role of energy and energy conversion in life?

Life cannot use radiant energy itself [in photosynthesis, living beings have been using a process in which radiant energy is converted into
chemical energy for about 3.2 billion years]

Life is not possible without energy and energy transformation, [life is a term for a variety of material phenomena (systems) in nature that are
in a constant, regulated exchange of energy.- definition of life].

Life cannot be defined physically, therefore does not need energy [see abovel].

Life is a purely philosophical phenomenon and needs no energy [see above, life can also be described physically].



APPENDIX 1 Answers and explanations to question 5

A 5.which statement is correct? Several correct answers possible
A Energy cannot be created out of nothing and cannot be destroyed [the conservation-of-energy principle].

A Inthe internal combustion engine, the chemical energy of the fuel is completely converted into kinetic energy [incorrect, see the answer
below].

A In the internal combustion engine only a part of the chemical energy of the fuel is converted into kinetic energy, a large part becomes the
thermal energy/heat, which can only be used to a limited extent or not at all [even if the generated heat is partly useful, e.g. heating in winter,
the largest part of it will be given off over the radiator, this energy is no longer usable and is thus "lost"; ATTENTION: Colloquialism, according
to the conservation-of-energy principle the energy cannot be destroyed].

A With every energy conversion, a part of the original energy form is converted into forms of energy that can no longer be used [this is one of
the laws of nature that cannot be evaded; so far all the reports to the contrary have never been confirmed; see the laws of thermodynamics
and perpetual motion].



APPENDIX 2 Nuclear power plant diagram
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APPENDIX 4 Sources

A Appendix 2: https://www.dreamstime.com/nuclear-power-station-reactor-principle-detailed-explanation-outline-diagram-nuclear-power-
station-reactor-principle-detailed-image228956953

A Appendix 3: Von Wilfried Wittkowsky (Wittkowsky in der Wikipedia auf Deutsch) - Eigenes Werk (Ubertragen aus de.wikipedia nach
Commons.), CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=2490682


https://www.dreamstime.com/nuclear-power-station-reactor-principle-detailed-explanation-outline-diagram-nuclear-power-station-reactor-principle-detailed-image228956953
https://www.dreamstime.com/nuclear-power-station-reactor-principle-detailed-explanation-outline-diagram-nuclear-power-station-reactor-principle-detailed-image228956953
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4.4 TOPIC: Energy requirements

R

OVERVIEW OBJECTIVES

Step by step Time After the class the After the class the student | After the class the student
student knows is able to understands

Step 1. What is energy — a revision 5 mins Vthe application areas | Vtake actions to reduce V which application areas
in which the energy is electricity consumption have energy needs, how
consumed (e.g. in their own high these needs are in

Step 2 Energy consumption and areas of energy use — an exercise 25 mins households) comparison and to what
V the energy extent these needs can be

Step 3. Electric energy consumption in households - an exercise 10 mins consumption of Vassess the level of covered by electricity
household devices energy consumption of

their household devices
Step 4. Electricity savings - discussion 5 mins

: Things you need:
A projector, a board, an
Internet connection

Number of students:
min. 5

Time: 45 mins }

A lesson plan for VET students
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STEP 1. What is energy - a revision

A Question: What is energy?

A Some tips for the teacher for the answer:

A Scientists define energy as the ability to do work. Modern civilization is possible because people have learned how to change energy from
one form to another and then use it to do work.

Basic unit of energy is Joule (J) - the basic energy unit of the metric system, or in a later more comprehensive formulation, the International

System of Units (SI).
The principle of energy conservation states that energy is neither created nor destroyed. It may transform from one type to another.

There are different forms of energy: potential energy, kinetic energy, chemical energy, thermal energy, electrical energy, nuclear energy,

radiant energy.

Energy losses occur during its conversion in the sense of energy devaluation, for example in the form of friction or heat energy. There is no

technology that can process energy without devaluing it.




STEP 2. Energy consumption and areas of energy use — an exercise

A
A
A
A
A
A
A
A
A
A
A
A

A task for the students. They need to search the internet and find some information in which application areas the energy is consumed.
They have a maximum of 5 minutes for the research.
Then they talk about the facts they have learned during the research and the teacher tries to categorise them
You can list 5 different areas of energy use:

Mechanical energy

Mobility

Lighting

Information technology

Heat / cold
The image in Appendix 1 can be used for evaluation.
Then, the students search on the Internet for specific examples for the areas of energy use

The students should consider which of the examples can be operated thanks to electrical energy. They also find information about the ways of
meeting the energy needs. (It is possible to combine lighting, information technology, mechanical energy and mobility into one group).The
students can work in groups and afterwards they present the results of their research.



STEP 3. Electric energy consumption in households -Exercise 1

A InStep 2, it was shown that the energy demand for many areas of application can be solved using electrical energy. The area of
lighting/power supply was summarised. Now the students take a look at the average daily demand for electrical energy in households.

A Task: Please estimate the following devices and groups of devices according to their energy consumption, in watts. Put them in the
right order from the highest to the lowest consumption.

Smartphone

A LED lighting

4 No LED lighting (incandescent bulbs, halogen lamps, fluorescent lamps etc.)

A Fridge

A Washing machine

» PC

A

A

A

A

Electric cooker - ceramic cooktop
Electric cooker - induction cooktop
Electric kettle

You can find the answers in Appendix 2.
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STEP 3. Electric Energy - Exercise 2

A Task: Calculate the annual consumption in kWh of the energy from the 1st task, according to the given usage/switch-on time.
A Seethe answers in Apendix 3

Device Wattage Work per day in hours Total ene;zg:;:‘n;:llv?ption per
Electric cooker — induction cooktop 2500 0,1
Electric kettle 2000 0.3
Electric cooker — ceramic cooktop 1500 0,3
Washing machine 600 0,5
Fridge 175 4
PC 150 5
No LED lighting 80 5
LED lighting 7,5 5
Smartphone 5 24 /,’/
N ,’/i’



STEP 4. Electricity savings - discussion

A Question: What energy-saving measures can be taken in your own household??

A Possible answers:

A Convert light sources to LED

A Use daylight as much as possible

A Use more efficient household appliances and replace them if energy consumption is too high
A Switch off PC instead of snooze mode

A If possible, use natural air drying instead of hair dryers and tumble dryers.

A Iron only those garments that require it

A Use pot lids when cooking

A Always load washing machines and dishwashers full to save on washing cycles.



APPENDIX 1 Energy consumption in Germany (2019)

Energy consumption in 2019 (in Petajoule)

Energieverbrauch 2019 (in Petajoule) = Raumwarme according to application areas

nach Anwendungsbereichen

m Warmwasser

-household heating

215,88 . 250,84

-warm water

m sonstige

. -oth heat
Prozesswirme erprocesshea

» Klimakalte
-other cold process

: . -mechanical
m Sonstige Prozesskalte mechanical energy

-information and communication technology
(ICT)

m Mechanische Energie
-- lighting (electricity)

m Informations- und
Kommunikationstechn
ik

m Beleuchtung (Strom)

1922 *refers to Germany .
" 40,00

‘‘‘‘‘



K

APPENDIX 2 Answers to task from Step 3 task 2

A
A
A
A
A
A
A
A
A

Electric cooker - induction cooktop - 2500Watt
Electric kettle - 2000Watt

Electric cooker - ceramic cooktop - 1500Watt
Washing machine - 600Watt (average standard)
Fridge - 175Watt (average standard with freezer)
PC - approx. 150 Watt

No LED lighting - approx. 80Watt

LED lighting - 6 to 9Watt, depending on the type

Smartphone - 3 to 7Watt depending on the type



APPENDIX 3 Correct calculations exercise from STEP 3

. . Total energy consumption
Device Wattage Work per day in hours per year in kWh

Electric cooker — induction cootop 2500 0,1 136,9

Electric kettle 2000 0,3 109,5

Electric cooker - ceramic cootop 1500 0,3 164,25

Washing machine 600 0,5 109,5

Fridge 175 4 255,5

PC 150 5 273,75

No LED lighting 80 5 146

LED lighting 7,5 5 13,77

Smartphone 5 24 43,8

A Tips for calculation: Power in watts = P; work cycle = t; Number of days per year = 365; Conversion factor kW to W: 1000

A Formula for total energy consumption: W = P x t x 365 i



APPENDIX 4 Source

A Image Appendix 1: By Arianndi - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=109823342



https://commons.wikimedia.org/w/index.php?curid=109823342
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OVERVIEW

INDUSTRY, INNOVATION 11 SUSTAINABLE GITIES
ANDINFRASTRUCTURE ANDCOMMUNITIES

4.5 TOPIC: Electricity - production, transmission and
storage

OBJECTIVES

Step by step Czas After the class the student After the class the student | After the class the student
knows is able to understands:
V how electric energy is V judge which of the V' how the power supply is
Step 1. Electric energy - revision 5 mins. transported through nrtwork structures are structured these days
supply network more sustainable
. ) . . V how a decentralised
Step 2. Central power grid - a task and discussion 20 mins V that many smaller V assess the challenges power network can
energy generstors are facing society when operate
Step 3. Decentralized power grid - a task and discussion 10 mins more sustainable restructuring the
network structure
V the options of
Step 4. Electricity storage options — a discussion 10 mins electricity storage

Number of students:
min. 5

- o -

: Things you need:
Projector, blackboard,
internet connection

7 Time: 45 mins

A lesson plan for VET students




Question 1: What can you tell us about energy consumption in various electric applications?

Possible answers:
cooling/heating
mobility/mechanical energy
information technology
light/electric power supply
Question 2: What can be done in individual households to save energy?
converting your home to LED lights
use daylight as much as possible
use more efficient household appliances and replace them if energy consumption is too high
switch off the computer instead of putting it in sleep mode
if possible, stop or limit using hair dryers and tumble dryers, use natural air drying method
iron only the clothes that require it
use lids for the pots when cooking

Always load washing machines and dishwashers fully to reduce the number of washing cycles
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STEP 2. Central power grid - a task

A Task: Look at the components of the power grid below. Draw a sketch of the power supply from the energy sources to the power outlet. You can use the
Internet. The sketch should be only as detailed as the offered components allow it.

A local electrical grid
A low voltage
A upto1kv

A household fuse box

A transformer station in a

town/city

A Municipal
A Transformer Station

A

transregional electrical
distribution grid

A High voltage
A 110kv

A energy source

A power plant

A local

A transformer station

A

regional transmission network
A Medium voltage
A 1to50kv

A

socket

A household electric meter

A electrical grid
A Extra high voltage
A 2200r380kV

A

transformer station
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STEP 3. A task - Decentralized power grid

A Task: Give the normal voltage level at which the power plants listed below supply the central power grid with electricity. Internet
research possible.

A Nuclear power plant

A Coal-fired power plant

A Hydroelectric power plant

A Waste-to-energy plant

A Gas-fired power plant

A Of course, in the particular example it depends a lot on the type of construction, the size etc.. Nevertheless, it can be stated that, except for
the waste-toenergy plant, most of the power plants mentioned above require a long chain of distributions and transformations of voltage.

A Great environmental impact, which is indispensable to operate the power plants mentioned above, can be presented at this point of the
lesson. They will be considered in more detail in the following teaching concept on renewable energies.
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STEP 3. Decentralized power grid - discussion

A
A
A
A
A
A
A
A
A
A
A
A

Question: What did we learn about electric transformation processes when we talked about energy conversion?
In any conversion/transformation, some energy is lost so it cannot be used any longer.

Question: What do you think causes these losses and how massive they are?

We lose up to 15% energy ‘on the way’ from the power plant to the final user. With an efficiency level of 35% for nuclear power plants and in
the best case 45% for modern coal-fired power plants.

Ohm electric resistance in long wires - they get warm

Consider capacitive effects of the long wires running in parallel and reactive power

Eddy currents in transformers and substations - they get warm

See picture in Appendix 3.

Question: What do you think is normal voltage level for solar power plants or wind power plants?

All levels, depending on size and location! Up to the smallest systems for balconies and allotment gardens.

Discuss, possibly use again the linear network from Appendix 1 for illustration.

The integration of the modern power generation methods is of course associated with challenges and problems.



STEP 4. Electricity storage options - discussion

A Question: What problem may the exploitation of the solar and wind power plants bring? What do the two energy plants have in
common?

A Lack of availability of seasonal sunlight or wind when there is a need for electrical power. (Strong winds at night etc.).

A Question: So what is the urgent need?

A Storage methods

A Question: What electricity storage options do we already have and which of them are only being tested and researched? Please
explain shortly how they work. What form of energy is being stored in?

A The topic has only now become topical, therefore all approaches should be researched (Internet) and mentioned:

A batteries - a well known method - chemical energy - not very efficient for large amounts of energy

A Pump storage plant - a well known and used method - potential energy - very efficient for large amounts of energy

A Methane synthesis from CO2 and H20- being looked into to try to find out the facts - chemical energy

A Hydrogen production - well known e.g. electrolysis (Appendix 7), industrial scale application is still under development - chemical energy

A Thermal storage - well known - efficiency of about 50% - thermal energy



APPENDIX 1 Answers Task 1, Step 2

A energy source

A power plant

A electrical grid
A Extra high voltage
A 2200r380kV

> A

transformer station

{

A Municipal
A Transformer Station

A transregional distribution grid
A High voltage

A 110kv

A Regional transmission

D S B

transformer station

A local electrical grid network
A low voltage A Medium voltage
A upto1kv A 1to50kv

A local A household electric

A transformer station

meter

A household fuse box

A socket




APPENDIX 2 Answers: Task 1, Step 3

A Nuclear power plant - transmission network; maximum voltage 220 or 380kV

A Coal-fired power plant - transmission network; maximum voltage 220 or 380kV

A Hydroelectric power plant - transmission network; maximum voltage 220 or 380kV

A Waste-to-energy power plant - regional distribution network; medium voltage 1 to 50kV

A Gas-fired power plant - depending on size: transregional distribution network; high voltage 110kV / regional distribution network
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APPENDIX 5 Sample of pumped storage power plant

Pumped-Storage Plant

Elevator

Main Access Tunnel

Discharge

Powerplant Chamber
Breakers

Transformer Vault

Intake

Reservoir

Generator/pump
operation
storage tank
Pump

(Open) clutch

Generator / motor
Turbine

Deep tank

‘‘‘‘‘



APPENDIX 6 Daily cycle of a pumped-storage power plant
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APPENDIX 7 Sample water electrolysis diagram

Electrolysis of Water

hydrogen gas H,(g)
2 volumes of gas

oxygen gas O,(g)
1 volume of gas

acidified water . (;;...-

(dilute sulfuric acid) & -
anode ! : cathode
(graphite) (graphite)

Atthe cathode: 4e” + 4H*(agq)—> 2H,(g)
Attheanode: 20%(aq) - 4¢ —> 0,(aq)

Overall: 20%(aq) + 4H*(aq)—> 2H,(g) + O,(9)

ID 61461102 © Doethion

®
dreamstime.com

‘‘‘‘‘



APPENDIX 4 Sources

A
A
A
A
A

Appendix 3: Von lkar.us - Eigenes Werk, CC BY 3.0 de, https://commons.wikimedia.org/w/index.php?curid=53413684

Appendix 4: Von Jochen Schneider, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=161391

Appendix 5: https://en.wikipedia.org/wiki/Pumped-storage hydroelectricity#/media/File:Raccoon Mountain Pumped-Storage Plant.svg

Appendix 6: https://savree.com/en/encyclopedia/pumped-storage-power-station-francis-turbine

Appendix 7: https://www.dreamstime.com/stock-illustration-fully-labeled-diagram-electrolysis-water-to-show-acidified-forming-hydrogen-
oxygen-gases-image61461102



https://commons.wikimedia.org/w/index.php?curid=53413684
https://commons.wikimedia.org/w/index.php?curid=161391
https://en.wikipedia.org/wiki/Pumped-storage_hydroelectricity#/media/File:Raccoon_Mountain_Pumped-Storage_Plant.svg
https://savree.com/en/encyclopedia/pumped-storage-power-station-francis-turbine
https://www.dreamstime.com/stock-illustration-fully-labeled-diagram-electrolysis-water-to-show-acidified-forming-hydrogen-oxygen-gases-image61461102
https://www.dreamstime.com/stock-illustration-fully-labeled-diagram-electrolysis-water-to-show-acidified-forming-hydrogen-oxygen-gases-image61461102
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OVERVIEW

and discussion

Step by step Time
Step 1. Power grid transformation and electricity distribution — 5 mins
revision quiz

Step 2. Power plants 30 mins
Step 3. Sustainability and renewable energy sources - summary 10 mins

S Things you need:

Number of students:
min. 5

Projector, blackboard, internet connection

L g -
/" Time: 45 mins }

energy

4.6 TOPIC: Sustainable generation of electrical

13 oo 16 tino

OBJECTIVES

After the class the
student knows

After the class the student
is able to

After the class the student
understands

V different types of
power plants

V the resources which
are used in various
power plants

V distinguish between
renewable and non-
renewable energy sources

V environmental impact of
energy supply

V the challenges of power
grid conversion

A lesson plan for VET students




STEP 1. Power grid transformation and electricity distribution - revision quiz

b

To o o o Do o o Do

The students should be informed that always only one answer is correct.and they must always read the answer options very carefully! Wrong
and correct answers should be discussed at the end.

The teacher may ask the following questions in order to provoke a discussion: Who agrees with answer 1., 2., .... ? Who shares the opinion?
Why do you think answer 1., 2,, ... is correct?

Answers to quiz are in Appendix 1.
Question 1: How many different power network levels with different voltage ranges are there?

Total 4: import/export voltage (220kV or 380kV), country distribution voltage (110kV), regional distribution voltage (1kV to 50kV), city grid
(below 1kV)

Total 3: extra high voltage (220kV or 380kV), medium voltage (1kV to 50kV), low voltage (below 1kV)
Total 5: extra high voltage (220kV or 380kV), high voltage (110kV), medium voltage (1kV to 50kV), low voltage (below 1kV), low voltage (200V)
Total 4: extra high voltage (220kV or 380kV), high voltage (110kV), medium voltage (1kV to 50kV), low voltage (below 1kV)
Question 2: How big can transmission losses be during energy transport through the supply network?
up to 90%
up to 15%
up to 45%

Transmission losses do not occur as long as the electrons do not leave the cables, such as the earth wires.




STEP 1. Power grid transformation and electricity distribution - revision quiz

A Question 3: What types of power plants and electrical installations can be used with all levels of the energy supply network from
extra-high voltage to household voltage according to their design?

A nuclear power plants

A waste incineration plants

A wind power and solar power plants

A coal-fired power plants

A Question 4: What problems and challenges occur during the integration of wind turbines and solar power plants with new
decentralised supply networks?

A none, because the efficiency of the plants pays for itself through sustainability

A itis not possible, because power generation depends on environmental impact

A adecentralised supply network can work without other energy conversions if the existing power plants are connected in a modern way

A power generation depending on weather conditions demands creating new storage facilities, and the existing power grid has to be

reconstructed following the energy supply decentralisation
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STEP 2. Power plants

Question: Do you remember the power plants we have already mentioned and do you know any more?
Possible answers:

nuclear power plant

coal-fired power plant

hydroelectric power plant

waste incineration power plant

gas power plant

geothermal power plant

biomass power plant

solar thermal power plant

tidal power plant

wind power plant

oil power plant

fusion power plant (at the experimental stage)

flow power plant (at the experimental stage)

To Io o o o o o o Io o Do Io I o I»



STEP 2. Power plants

A
A
A
A
A
A
A
A
A
A
A
A

Question: How do the power plants in which energy sources are burned or consumed operate ?
first the students have time to explain and answer the question themselves, then the teacher completes the information and explains the
details using the images from Appendices 2 and 3.
Question: Which of the power plants follow the principle?
Nuclear, fusion, gas, oil, coal, biomass. waste incineration power plants
Question: Do you know any power plants which operate sustainably following the principle of generating steam and then driving
turbines?
Geothermal and solar thermal power plants.
See images in Appendices 4, 5 and 6.
Question: What are the advantages and disadvantages of these types of power plants?
almost unlimited energy supply
No CO2 emissions
energy supply is not possible everywhere, because of volcanic activity or unrestricted sunlight necessity
the energy generated in the power plants must be transported or stored
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STEP 2. Power plants

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

Question: Do you know any types of power plants that produce rotational energy for the energy generator without steam turbines?
wind power plants
hydroelectric power plants
tidal power plants
ocean current power plants (at the experimental stage)
See images in Appendices 7,8 and 9.
Question: What are the advantages and disadvantages of these types of power plants?
almost unlimited energy supply
no CO2 emissions
it is not possible (geograffically) in every location
Question: Which type of power plant converts the natural energy source directly into electrical energy?
Photovoltaic systems; See image in Appendices 10 and 11
Question: What are the advantages and disadvantages of these types of power plants?
almost unlimited energy supply
no CO2 emissions
large areas are sealed without additional resources
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STEP 3. Sustainability and renewable energy sources - summary and discussion.

A
A
A
A
A
A
A
A
A
A
A
A
A
A

Question: What are the general environmental impacts of power plants?

large-scale interference with nature (hydroelectric power plants, tidal power plants, large wind farms, large photovoltaic plants)

CO2 emissions, which cause severe global climate change

radioactive waste, part of which take more than 100,000 years to dispose (approximate time of existence of the species homo sapiens).
Question: Which energy sources can be used in power plants without producing waste?

geothermal energy (geothermal power plant)

wind and water current

solar radiation
Question: Have you heard of renewable energy? What energy sources are they?

energy sources that are virtually inexhaustible

energy sources that are rapidly renewable

energy sources that are not fossil fuels
A question for discussion: Biomass (biogas, wood, etc.) is also considered to be renewable. It is incinerated in power plants, which in turn
produce CO2 emissions.
What do you think, is this a sustainable form of power generation or not?



APPENDIX 1 Answers to the revision quiz from step 1

A Question 1: How many different power network levels with different voltage ranges are there?

A Total 4: import/export voltage (220kV or 380kV), country distribution voltage (110kV), regional distribution voltage (1kV to 50kV), city grid
(below 1kV) - the voltage information is correct; the markings only roughly demonstrate the usage level, but they are technically incorrect

A Total 3: extra high voltage (220kV or 380kV), medium voltage (1kV to 50kV), low voltage (below 1kV) - the high voltage (110kV) is missing; it is
important because e.g. this is the voltage which is delivered to the railroad in most cases, it is transformed into 15kV overhead line voltage by

means of converters and inverters

A Total 5: extra high voltage (220kV or 380kV), high voltage (110kV), medium voltage (1kV to 50kV), low voltage (below 1kV), extra low voltage
(200V) - terms correct, but extra low voltage is not part of the power grid

A Total 4: extra high voltage (220kV or 380kV), high voltage (110kV), medium voltage (1kV to 50kV), low voltage (below 1kV)

A Question 2: How big can transmission losses be during energy transport through the supply network?

A Upto 90% - that would be a disaster,

A up to 15% - unfortunately it is the right answer, long transport routes of centralised power grids can cause such big losses
A up to 45% - wrong answer - 45% it is the example of the efficiency of modern coal-fired power plants

A transmission losses do not occur as long as the electrons do not leave the cables, such as the the earth wires - total nonsense, only the ochmic

resistance of the lines causes losses
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APPENDIX 1 Solutions Quiz Review

A Question 3: What types of power plants and electrical installation can be used with all ranges of the energy supply network from
extra-high voltage to household voltage according to their design?

A nuclear power plants - very large plants that usually provide only extra-high voltage
A waste incineration plants - usually supply energy to cities,town and municipalities

A wind power and solar power plants - can be implemented in all sizes, from large offshore wind farms to small solar panel plants installed in
balconies

A coal-fired power plants - can vary in size, but never directly supply the households with energy

A Question 4: What problems and challenges occur during the integration of wind turbines and solar power plants with new
decentralised supply networks?

A none, because the efficiency of the plants pays for itself through sustainability - unfortunately nonsense, even if you hear similar statements in
unserious reports; just building new plants brings challenges

A itis not POSSIBLE, because power generation depend on environmental impact — it is a huge challenge, but it does not make it impossible

A adecentralised supply network can work without other energy conversions if the existing power plants are connected in a modern way -
nonsense, reconnecting power plants with each other would not fulfil the purpose of reconfiguration of power supply

A power generation depending on weather conditions demands creating new storage facilities and the existing power grid has to be
reconstructed following the energy supply decentralisation - the decentralised grid should be built in different countries which involves a
major effort in planning and coordination, in addition to the points already mentioned



APPENDIX 2 Conversion of various energies from diverse energy sources into electrical energy.

elektrische Energie

L

Generator

->

Rotationsenergie

-

Turbine
_4

=>

Dampferzeugung

ﬁ Warmeenergie ﬁ

i Kernreaktor {
S — 4

L)

Fusion
Spaltung

L

Atomenergie

=

Dampfikessei

L)

Verbrennung

L

fossile Brennstoffe

electricpower
generator
rotational energy
turbine
steamgeneration
thermalenergy
nuclearreactor steamboiler

fusionenergy
division combustion

atomic energy fossilfuels

‘‘‘‘‘



|A

APPENDIX 3 Assembly of a steam turbine
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APPENDIX 7 Wandlung mechanischer Energie natiirlicher Ressourcen in elektrische Energie.
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APPENDIX 8 Working principle of tidal power plants
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APPENDIX 9 Tidal Power Plant in Canada
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OVERVIEW

- group work

Step by step Time

Step 1. Power plants and energy conversion - revision task 10 mins
Step 2. Solar energy exploitation 15 mins
Step 3. Photoelectric effect and efficiency of photovoltaic systems 20 mins

Number of students:
min. 5

connection

: Things you need:
A projector, a board, an internet

.
7 Time: 45 mins }

13 oo

OBJECTIVES

After the class the
student knows

After the class the student
is able to

After the class the
student understands

V what the photoelectric
effect is

V how much energy is
derived from the sun

V evaluate the
performance of different
types of photovoltaic
systems.

V why great efforts still
need to be made to meet
the energy needs of the
entire world only with
solar energy

A lesson plan for VET students




STEP 1. Power plants and energy conversion - revision task

A Question/Task: What various types of energy conversion can take place in different power plants? Name and briefly describe the energy
conversions.

A Coal-fired power plant/oil-fired power plant/gas-fired power plant/biomass power plant/waste-to-energy power plant: chemical energy of the
energy sources is converted into heat energy by burning/oxidation; then heat energy is converted into rotational (mechanical) energy in a
turbine; rotational energy is converted into electrical energy in a generator

A Nuclear power plant: nuclear energy (nuclear) is converted into thermal energy; for the rest of the process description: see above.

A Geothermal power plant: thermal energy is extracted directly from the earth's heat; for the rest of the process description: see above.

A Solar thermal power plant: radiant energy from the sun is converted into thermal energy; for the rest of the process description: see above.

A Wind power plant, flow power plant: mechanical energy of air flow (wind)/water flow is directly converted into rotational energy; for the rest of
the process description: see above.

A Tidal power plant, hydroelectric power plant: potential energy due to the difference in height of the water levels is converted into kinetic energy;
for the rest of the process description: see above.




STEP 2. Solar energy exploitation — part 1 - conventional combustion process

A
A
A
A
A

Question: How do you understand the following statement? What does it mean in your opinion?

Mankind has used the radiant energy of the sun for its energy supply for the longest time of its existence, since the Stone Age.

Give students some time to think. Every student should have the chance to come up with their answer independently

Possible answer:

Mankind has covered its energy needs by burning biomass (e.g. wood), as the first source of energy. The biomass contains chemical energy,
which is converted in a combustion process (oxidation) into heat energy. The chemical energy of biomass cannot be created from nothing (law
of conservation of energy). It is created by the conversion of radiant energy from the sun in the process of photosynthesis.

What is more:

Such energy sources as coal, natural gas and petroleum have also obtained their chemical energy from the processes mentioned above.

Question: What problems are associated with the generation of energy in the combustion process?

(using the Internet sources may be necessary here)

CO2 emissions
Many toxic substances in the smoke and ashes
Fine dust pollution

A
A
A
A
A Possible answers:
A
A
A
A

Extraction of fossil fuels sometimes has huge impact on nature - see the image in Appendix 1
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STEP 2. Solar energy exploitation - part 2 - global amounts of energy.

A
A
A
A
A
A
A
A
A
A

Question: Who knows how the solar energy is generated?
Answer: nuclear fusion of hydrogen
Question: Who knows how much energy the whole Earth gets from the Sun? Do the research in the Internet.
First of all, the information students find appears to be contradictory. What is the reason for this?
The Earth is spherical, has this fact been taken into account in the calculation?
A very large part of the radiation energy of the sun is absorbed in the atmosphere and does not reach the surface of the Earth. (reflection,
dispresal, absorption processes).
Has the cloud obscuring effect been included? If yes, how?
Have the values measured at specific locations been averaged over several years ?
Are the values based only on theoretical models?
Are the averaged figures for the whole Earth or only for a particular area e.g a country?



STEP 2. Solar energy exploitation - part 2 - global amounts of energy.

A
A
A
A
A
A
A
A
A
A
A
A
A

We do not want to get into more details at this point, because that would simply take us too far. First we will have a look at the map in
Appendix 2.
Question: What can be generally deduced from this map? (the black dots and the information about them should be ignored).
Possible answers:
the distribution of solar energy varies a lot
some areas have more solar energy than the others, etc.
Question: What solutions would be possible if we now thought beyond countries but as a global society? What challenges would that
involve?
Possible answers (discussion welcome!):
it is easier to generate solar energy in the areas closer to the equator, so it is better to build appropriate power plants there and then distribute
energy all around the world.
energy is transported over very long distancesStorage possibilities of the energy must be there
widespread availability of energy storage
global restructuring of infrastructure
it must be a global project, and a huge political challenge at the same time.
During discussion, refer to the image in Appendix 4. If necessary, explain how the solar power plants operate. (use the image in Appendix 5).



STEP 2. Solar energy exploitation - part 2 - local amounts of energy.

A
A
A
A
A
A
A
A
A
A
A
A
A

These are interesting visions of the future, but the current situation is still different.

We take a look at Europe as a whole in the image in Appendix 2.

Question: What can we say about the distribution of solar energy in Europe?

You can see an increase of intensity from the north to the south.

Task: Look at the image in Appendix 3. Compare the information included there with what we have just discussed.

The same increase in energy distribution from the north to the south.

The image uses a different unit of measure! (W/m? - power per area = energy density; kWh/m? = amount of energy)

Question: Do the figures contradict each other?

No! You can read in Appendix 2 approx. 125W/m? (averaged annual value), multiplied by 24 hours per day and 365 days per year results in
1.095kW/m?. So the statement is similar.

Question: Does anyone know what the annual energy consumption of an average household in Denmark/Germany/Poland is?
Germany: Depending on the basis of calculation and the size of the household, on average about 3,000kWh per year, not including heating
requirements (hot water and heating) For other countries, find out the current figures when preparing your lessons.

Question: Could we get enough energy by only equipping the roofs and facades with photovoltaic systems?

Unfortunately not, they cover only a part of the energy demand in a very sustainable way, but unfortunately they have a much too small
efficiency to fully cover the demand.



STEP 3. Photoelectric effect and efficiency of photovoltaic systems - group work

The students work in groups. Each group must collect information on the given task and then briefly present the results. They use the Internet
to search for information. There are already videos which exlplain some of the issues in a good and clear way, (the students should use
headphones!)
The presentation must be a demonstration of already existing educational videos. It has to be done with students’ own words and self-created
visual material (for example: the photos, pictures or even a PowerPoint presentation, if there is a required equipment and enough time .
Attention, the issues to be covered are very broad, the students should prepare only a rough outline.
The issues to be assigned to groups are as follows:
Photoelectric effect- explain the basics (release of electrons by shortwave radiation)
Photoelectric effect - chronological outline of scientific research and use (discovery: Einstein and Nobel Prize in physics in 1921)
Explain efficiency as a concept and show examples of the efficiency of photovoltaic systems (efficiency of a technical device, 8% to approx. 25%
depending on the construction of common systems)
Types of construction of common modern solar systems, materials that are needed, recyclability (silicon in different forms+frames and electrical
brackets made of metal+copper wires; up to 95% recyclable)
As a conclusion, the students may discuss the old and the latest innovations, use of a folt-voltaic cells. Images in Appendices 6 7 and 8.






APPENDIX 2 Solar energy available worldwide
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APPENDIX 3: Solar radiation map - Germany
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APPENDIX 6: Solar cell calculator (1987)
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APPENDIX 8: Modern photovoltaic component




A
A
A
A

Appendix 1: Von Stephen Codrington, CC BY 2.5, https://commons.wikimedia.org/w/index.php?curid=221253

Appendix 2: Von Mlino76 - http://www.ez2c.de/ml/solar_land_area/, CC BY 2.5, https://commons.wikimedia.org/w/index.php?curid=652995

Appendix 3: Von SolarGIS © 2011 GeoModel Solar s.r.o., CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=15360601

Appendix 4: Von Nadine May - Diploma Thesis of Nadine May: www.dIr.de/.../Ecobalance_of_a_Solar_Electricity_Transmission.pdf, page 26

(figure 12, page 12)Technical University of Braunschweig, Faculty for Physics and Geological Sciences, in collaboration with the Institute of
Technical Thermodynamics at the DLR, Stuttgart, Germany, CC BY-SA 2.5, https://commons.wikimedia.org/w/index.php?curid=609570

Appendix 5: Von Koza1983 - Eigenes Werk des urspriinglichen Hochladers, CC BY 3.0,
https://commons.wikimedia.org/w/index.php?curid=7008971

Appendix 6: Von Phrontis - Eigenes Werk, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=19685741

Appendix 7: Von NASA (Crew of Skylab 4) - grin.hqg.nasa.gov at the Wayback Machine (archived 2001-02-22), Gemeinfrei,
https://commons.wikimedia.org/w/index.php?curid=12043872

Appendix 8: Von Kuebi = Armin Kiibelbeck - Eigenes Werk, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=11580973
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4.8 TOPIC: Electricityfrom currents- generators

R

OVERVIEW

OBJECTIVES

Step by step Time After the class the student After the class the | After the class the student
knows student is able to understands

Step 1. Convectional power plants - revision > mins V general importance of V explain the V how rotational energy is
historical discoveries and operation of an converted into electricity

Step 2. Generator - electromagnetic interaction 15 mins inventions regarding electric generator using generators.
electricity

Step 3. Power sources - a journey through time - a quiz 5 mins Vthat technology isina
Vadvantages and constant state of change,

Step 4. Old meets new - wind and hydro power 20 mins disadvantages of wind and change and innovation are
hydro power necessary

S Things you need:

Number of students:
min. 5 a projector, a blackboard,
: internet connection
L g -
7 Time: 45 mins }

A lesson plan for VET students
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STEP 1. Convectional power plants - revision

Question: Who would like to explain how electric power is generated in conventional power plants?
Energy sources are burned / atoms in the fuel rods decay

A
A
A Water is heated
A A steam turbine is set in rotation
A

a steam turbine is powered by steam. As hot, gaseous steam flows past the turbine' spinning blades, steam expands and cools, giving off most
of the energy it contains. This steam spins the blades continuously.

A The steam turbine generator is the primary power conversion component of the power plant. The function of the steam turbine generator is to
convert the thermal energy of the steam from the steam generator to electrical energy.

A The steam turbine is coupled to a generator, which is also set in rotation.

A Electricity is generated in the generator




STEP 2. Generator - electromagnetic interaction

)

To Do o P Do e

The students in the electrical professions should already be familiar with the content of this part of the lesson. The aim is to recall the basics of
electromagnetic induction and the technical devices that use the process of using magnetic fields to produce voltage.

Question: What do transformers, electric motors and generators have in common? Please explain it in more detail.
all of them use electromagnetic induction for their essential functions.

Electromagnetic or magnetic induction is the production of an electromotive force (emf) across an electrical conductor in a changing magnetic
field.. (See the images in Appendices 1 to 3).

In simple terms, this means that the electric field and the magnetic field are coupled to each other
Current-carrying conductors are surrounded by a magnetic field (image in Appendix 1).
To amplify the magnetic field, the conductor is wound into a coil (Figure Appendix 2).
A time-varying magnetic field induces electricity in the electrical conductors (Appendix 3).
Task: Explain the schematic structure and operation of a generator (electric motor) using the image in Appendix 4.

Depending on the knowledge the students have, the time they need for explanations will vary. If it takes little time, you can use the illustrations
in Appendices 5 to 10 for a historical background (development of electromagnetic generators from 1820 to today) before moving to Step 3.



STEP 3 Power sources - a journey through time - a quiz

A Nowadays generators are used to produce most of the electrical energy on our planet. In 1820, when Hans Christian @rsted made his
groundbreaking observation, he could not use this source of electricity. This means that at that time electricity had to be generated in a
different way. For the historical overview of the sources of electricity before 1820, we will do a quiz. The correct answers to the questions
could provide many surprises. So that the quiz does not take too much time, the class should quickly guess and then solve the questions. For
some of the questions there are pictures in the Appendices . Discussing the correct answers and fun facts should be a kind of relax to loosen
up the atmosphere before the next step.

Question 1: What was originally meant by the word "electron”? And why?

It means "invisible" in Latin. The first scientists of the 10th century used Latin as the language of science.

It means "amber" in Greek. The ancient Greeks already knew that when friction is applied, amber becomes negatively charged and attracts

lightweight particles such as pieces of straw, fluff, or dried leaves.

It means "antiproton”. Electrons are negatively charged particles in contrast to protons, which are the positively charged particles

This is the name of a Celtic deity who, according to legends, was responsible for lightning.

Question 2: Who, as an experiment, invented the first machine which used to generate electrical voltage by friction?

Lord Kelvin 1867 - charged water by friction.

Jean Picard 1675 - rubbed mercury in vacuum tubes to generate electricity.

Francis Hauksbee 1706 — invented generators with rotating glass balls

Otto von Guericke 1663 - built a rotating sulphur ball on which an electrostatic charge was created by friction.
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STEP 3. Power sources - a journey through time - quiz

A
A
A
A
A
A
A
A
A
A
A

Question 3: What further scientific discoveries were made in order to be able to store the electric voltage generated by friction?
Several correct answers possible
Alessandro Volta 1799 - the Voltaic Cell - the first electric battery
During experiments the scholar’s hair was used as a storage device since the invention of the rotating sulphur ball
Stephen Gray 1730 - divided the materials into conductors and insulators
Georg Matthias Bose 1743 — introduced the conductor to derive the electric charge from the rubbed glass ball and rubbing pads that replaced
manual rubbing
Ewald Georg von Kleist 1745 / Pieter van Musschenbroek 1746 - A Leyden jar is an electrical component that stores a high-voltage electric
charge
Johann Heinrich Winkler 1745 - invented a machine for generating electricity from a beer-glass
Question 4: Was the Voltaic pile the first electric battery invented by man?
Yes
No, the first electric batteries were constructed with the use of copper cylinders, iron nails and grape juice as electrolyte as early as 250 B.C.



STEP 3. Power sources - a journey through time - quiz

A
A
A
A
A
A
A
A
A
A

As we could notice in Step 2, the generation of electric energy with the generators started more than 200 years ago. The use of induction in
generators and electric motors took place very quickly, within a few decades, after the discovery
In the previous lesson, we learned that it took over 100 years from the discovery of the photoelectric effect to the first technical use.
We also now know that historically, the observation, exploration, and finally application of scientific knowledge to a specific technology were
very unsteady in the past times.
Question: Thinking of the historical facts above, what do you think might be the reason for implementing innovations in such a
different way?
At this point, there are no right or wrong answers. The students are asked to think about the history of technical development. The goal is to
accept developments, innovations, but also global changes as the natural course of events.
Possible students’ approaches:
There must be a need for implemeting the scientific knowledge into technology (e.g. the industrialisation, which needed propulsion
machinery and power supply).
There is a need for technical developments in other research fields (e.g. material technology, to manufacture the semiconductor boards
(waferboards) for photovoltaic plants systems)
Public fear of change
traditionalism and objections to novelty



STEP 4. Old meets new - wind and hydro power

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

The questions below are no longer a quiz questions.

Question: What power machines that use currents were built by people more than 4000 years ago?

Answer: Windmills, they use air currents - wind.

Question: What kind of energy conversion occur there?

Mechanical energy of the flow is converted into rotational energy.

Question: What other very old power machine uses the potential energy of water being in raised position?
Answer: Watermill

Question: How long do you think this engineering principle exists?

Science assumes that watermills already existed in the 5th century BC.

Question: What are the disadvantages of conventional power plants that use energy sources to drive turbines?
There are limited energy sources

The energy sources must be processed and transported

They cause environmental pollution - CO2 emissions / radioactivity

Question: In which power plants are the generators driven without the use of energy sources and CO2 emissions?
Wind and water power plants
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STEP 4. . Old meets new - wind and hydro power
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The wind and hydroelectric power plants do not emit CO2 or radioactivity during their operation. As we know now, they can drive their
generators without providing energy sources and heating water.
The students work in two groups. One group focuses on wind power and the other on hydroelectric power.
Task: Searching the Internet find out how high the efficiencies of the power plants are. What are their positive and negative impacts on
the environment. Discuss briefly in the group whether, from your point of view, these types of power plants are more sustainable than
conventional ones, despite the negative aspects.
Hydroelectric power plants:

Efficiency up to 90% (very positive)

Resources available indefinitely at some locations (very positive)

Low operating costs (very positive)

A lot of concrete is needed to build large plants, concrete production generates large amounts of CO2 emissions (negative)

Smaller plants may be constructed with less amount of concrete (positive)

Large interference with nature for large power plants - similarly to open pit coal mining (negative)

Smaller plants with small dams can be well integrated into nature (positive)
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STEP 4. Old meets new - wind and hydro power

A Wind power plants:

A Efficiency 20 to 50% depending on design (it is not too much).

A The amount of electricity produced does not increase with wind speed (very positive)

A Windis nota constantly available resource (negative)

A Wind farms mean a strong intervention in nature (negative)

A The space required and the impact on nature are 5 times smaller than, for example, with coal-fired power plants (very positive)
A Notall components of the wind turbines can be recycled well after their operating life (very negative)



APPENDIX 1 Magnetic flux density (B-field) of a straight conductor
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APPENDIX 2 Magnetic field of a cylindrical coil




APPENDIX 3 A moving permanent magnet generates an electrical voltage U(t).
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APPENDIX 4 Schematic structure of a four-pole alternator
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APPENDIX 6 Discovery of the magnetic effect of electric current

’
A In 1820, during a lecture, @rsted observed the deflection of a compass needle by a current-carrying wire and thus discovered the magnetic effect of/t'he
electric current. /
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APPENDIX 8 Steam engine-powered 56-pole generator with six-pole excitation machine (built 1910; 650 kW)




s

APPENDIX 9 Quiz answers

A
A

o

o ToPolo Do

Question 1: What was originally meant by the word "electron"? And why?
It means "invisible" in Latin. The first scientists of the 10th century used Latin as the language of science. - nonsense
It means "amber" in Greek. The ancient Greeks already knew that when friction is applied, amber becomes negatively charged and attracts
lightweight particles such as pieces of straw, fluff, or dried leaves. . - The scholars Helmholtz and Stoney used this name in reference to the
electrostatic observations back in ansient times (550 BC).
It means "antiproton”. Electrons are negatively charged particles in contrast to protons. which are positively charged particles - wrong - in the
meantime the word "negatron" was suggested for the particle, but it was not adopted
This is the name of a Celtic deity who, according to legends, was responsible for lightning. - nonsense

Question 2: Who, as an experiment, invented the first machine which used to generate electrical voltage by friction?
Lord Kelvin 1867 - charged water by friction - wrong - however he invented the water drop generator in which water drops fall through the
electrostatically charged cylinders and their kinetic energy is used to build up electric voltage (up to 20kV)
Jean Picard 1675 - rubbed mercury in vacuum tubes to generate electricity - false - however, he observed that in a mercury barometer,
Whenever the mercury pulls free of the glass, these electrons are released from the glass into the surroundings, where they collide with gas
molecules, causing the gas to glow. An effect that was later used in mercury vapor lamps (a gas-discharge lamp).
Francis Hauksbee 1706 - invented generators with rotating glass balls - correct, but it was not the first generator. The charge of the glass
generator is opposite to the charge of the sulphur (and resin) generators. It was the reason why people said for a long time: the resin and the
glass electricity and not: negative or positive charge.
Otto von Guericke 1663 - he built a rotating sulphur ball on which an electrostatic charge was created by friction. During the experiments with
different materials sulphur occurred to be among the most efficient electrifiers.
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APPENDIX 10 Quiz answers

ToToPe o To  To o ToloTole

Question 3: What further scientific discoveries were made in order to store the electric voltage generated by friction?

Several correct answers possible
Alessandro Volta 1799 - the Voltaic Pile - the first electric battery - wrong the Voltaic Pile was an electric battery
During experiments the scholar’s hair was used as a storage device since the invention of the rotating sulphur ball, - very funny idea,
unfortunately wrong
Stephen Gray 1730 - divided the materials into conductors and insulators - in fact, first, it was necessary to examne the materials where the
“strange” energy can "flow", the concept of invisible "fluids" led to the adoption of the name "electricity”
Georg Matthias Bose 1743 - introduced the conductor to derive the electric charge from the rubbed glass ball and rubbing pads, that replaced
manual rubbing
Ewald Georg von Kleist 1745 / Pieter van Musschenbroek1746 - A Leyden jar is an electrical component that stores a high-voltage electric
charge - the first capacitor for storing electrical energy
Johann Heinrich Winkler 1745 — invented a machine for generating electricity from a beer-glass, it was not for generating electic energy but it
really existed, because manufacturing of glass balls was very expensive but well developed at the time.

Question 4: Was Voltaic Pile the first electric battery invented by man?
Yes
No, the first electric batteries were constructed with the use of copper cylinders, iron nails and grape juice as electrolyte as early as 250 BC -The
Baghdad Battery is the name given to a set of three artifacts which were found together: a ceramic pot, a tube of copper, and a rod of iron,
together with fermented grape juice (acetic solution) this construction could have actually supplied 0.5V and approx. 150mA. However, that it
is a battery which is not considered 100% scientifically proven.



APPENDIX 11 Leiden jar construction




s

APPENDIX 12 Interconnection of many Leiden cylinders, historical representation.

A The possible stored voltage goes up to the high voltage range! /
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APPENDIX 14 "Battery of Baghdad" - construction
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Appendix 1: Von Talos, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=12759533
Appendix 2: Von Geek3 - Eigenes Werk, CC BY 4.0, https://commons.wikimedia.org/w/index.php?curid=55254427

Appendix 3: Von Michael Lenz in der Wikipedia auf Deutsch - selbst gezeichnet, Gemeinfrei,
https://commons.wikimedia.org/w/index.php?curid=16913021

Appendix 4: Von Original: Kuntoff / Vektorisierung: Mrmw - Eigenes Werk, basierend auf: Generator.png:, CCO,
https://commons.wikimedia.org/w/index.php?curid=92382485

Appendix 5: Von Autor/-in unbekannt - digitaltmuseum.se, Gemeinfrei, https://commons.wikimedia.org/w/index.php?curid=11218804

Appendix 6: Agustin Privat-Deschanel 1876 Elementary Treatise on Natural Philosophy, Part 3: Electricity and Magnetism, D. Appleton and
Co., New York, translated by J. D. Everett, p. 656, fig. 456

Appendix 7: Von unbekannt, verstorben - Scan vom Original (Privatbesitz), Gemeinfrei,
https://commons.wikimedia.org/w/index.php?curid=1733633

Appendix 8: Von Tetris L - Eigenes Werk, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=5589263


https://commons.wikimedia.org/w/index.php?curid=1733633
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Appendix 11: By Unknown author - Downloaded August 1, 2013 from William Henry Marchant 1914 Wireless Telegraphy: A handbook for the
use of operators and students, Whittaker and Co., New York, p. 7, fig. 6 on Google Books, Public Domain,
https://commons.wikimedia.org/w/index.php?curid=27583395

Appendix 12: Gemeinfrei, aus: Annalen der Physik, Band 1, Seite 30

Appendix 13 links: Von Luigi Chiesa - Eigenes Werk, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=5081899
Appendix 13 rechts: Von Nick B., CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=10372154

Appendix 14 links: Von Ironie - Eigenes Werk, CC BY-SA 2.5, https://commons.wikimedia.org/w/index.php?curid=2091669

Appendix 14 rechts: Von Tympanus - Eigenes Werk, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=10204808
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, 4.9 TOPIC: Energy-saving lamps- part 1
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OVERVIEW OBJECTIVES

Step by step Time After the class the After the class the student | After the class the
student knows is able to student understands

Step 1. Energy consumption - revision 10 mins Vthe parts of the V choose the proper type | V what causes differences in
electro-magnetic of light for the specific light intensity

) ) . spectrum which are rooms to make the best

Step 2. What the light really is 15 mins . . . )

called visible light possible use of them V why the natural daylight
is the best type of lighting

Step 3. How we "see” light 10 mins V how human eyesight V distinguish light spectra | on envirinmental grounds
works

Step 4. Reasonable use of light spectrum 10 mins

: Things you need:
A projector, a blackboard, an
internet connection

Number of students:
min. 5

.
7 Time: 45 mins }

A lesson plan for VET students




STEP 1. Energy consumption - revision

A Question: Who would like to give examples of areas in which energy is consumed?
A The students should mention 5 areas:

A Mechanical energy

A Mobility

A Lighting

A Information technology

A Heat/ cold

A Question: Look at the areas as individual consumers and match the technical devices with the areas. Then think of the steps we can
take to save costs in the areas? Consider only electrical energy.

A Teacher provides the order of application areas, please follow these.

A Mobility:

A E-scooter, E- car, etc.

A low-cost refuelling of electricity

A purchasing efficient, high-quality vehicles -

T o 4
A avoiding unnecessary journeys/travels )/




Information technology:

PC, laptop, tablet, smartphone.

not using only the standby mode but switching off the devices completely.

saving battery power
Mechanical energy:
drill, battery-powered screwdriver, spin cycle in a washing machine, vacuum cleaner
Efficient use of the devices e.g. do not use the spin cycle on a washing machine half full
Heat / cold:
refrigerator, icebox, freezer, stove, oven, cooker

using pot lids each time when cooking

not heating up the oven completely when preparing small dishes

using energy-saning appliances (ATTENTION! replacing comparable new appliances immediately is not always sustainable and environmentally

friendly!)

Not keeping the fridge door open for too long unnecessarily



STEP 1. Energy consumption - revision

A Lighting:

A using daylight in rooms when it is possible

A" turning off the lights which are not necessary (e.g. using motion detectors)
A Using energy-saving light sources

A Using lighting in a sensible way

A Youmust not talk about lighting in details and afterwards move on to the next step of the lesson.



STEP 2. What the light really is

A Question: Lamps give off light, but what actually is light?

A Task: Search the Internet and find out what light is. At the end of the task the students should be able to explain the following terms:

A Photon

A Electromagnetic wave / radiation

A Electromagnetic wave spectrum

A Wavelength

A Infrared

A Ultraviolet

A Visible light

A Light temperature

A eV- electron volt

A nm-nanometer

A The students get about 10 minutes to find the information. Below there are some tips how the teacher may check the result of their work:

A The teacher may ask each student individually and their answers are, for example, written down.

A One student gives their information about eveything they have found out and the rest of the students takes notes. .

A Correctly completed text can be found in Appendix 1. /,’/
‘ ,/’l



STEP 2. What is light?

A Thelightisan and a particle, called , at the same time.

A What we humans call light is only a small part of the

A Each colour of light depends on a wavelength, usually specified in or energy, usually specified in

A The range of the electromagnetic spectrum visible to humans extends from red to violet ,although the limits of light
perception may vary depending on to person.

A Light of longer wavelengths and lower energies than red is called or , Which is not visible to humans
but can be used in modern heating solutions.

A Light of smaller wavelengths, and higher energies, than violet is called which is not visible for humans, however it may be
harmful for your eyes and skin in case of excessive irradiation.

A If you want to describe the colour impression of a light source, you speak of

A Itis specified in

A The teacher can show the students the images in Appendices from 2 to 4.



To Do o P o Do o o Do >

P

Task: Look at the pictures in Appendix 5. What do you notice? What could be the reason for the differences?

The colour values do not match.

The human eye sees the sunset as shown in the picture above. We know that the facades are white, and at the same time the sunis the
brightest light source in the shown picture. It means that the light colour (light temperature) of the sun is considered to be "white" by humans.
In reality, however, it looks as shown below.

Task: Look at the pictures in Appendix 6. What can you say about the brightness of the colours?

The colours are seen as if they were of different brightness in spite of the same intensity.

Task: Look at the pictures in Appendix 7. What can you say about light temperatures?

Light of lower temperature seems warmer and more comfortable for your eyes

Light with a higher temperature seems uncomfortable for your eyes, but it seems brighter.

Question: How can we light the room sensibly regarding the light temperature?

Depending on the room, different colour temperature should be chosen

It should be really bright in the rooms where people work, light with a higher colour temperature is most suitable there.

The rooms in which the bright light is not so essential where people stay for a long time, e.g. living rooms or offices, light of lower colour
temperature is the best.

Question: Why is it recommened to have at least 2 different light sources in living rooms and offices?
One light source is used for room cleaning - "cold white" = high colour temperature; more can be seen using the same amount of energy.

The other lighing we use to " make an atmosphere” - "warm white" = lower colour temperature. /



STEP 3. Reasonable use of light spectrum
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Before we move on to the specific construction types of different light sources, we want to discuss “perfect ideas" or requirements regarding
the spectra of a light source.

If necessary, the teacher explains and shows the students how to distinguish the spectra.

Task: Look at the spectrum in Appendix 8. What can we say about the energy distribution within the spectrum? How useful is such a
spectrum for lighting rooms?

There is too much energy is the infrared light - heat radiation.
The efficiency of visible light is much too low
It is not very suitable as a light source (unless you intend to use it with heating).

Task: Look at the spectrum in Appendix 9. What can we say about the energy distribution within the spectrum? How useful is such a
spectrum for lighting rooms?

In the spectrum we do not see a gradient, but only sharp lines.
A lot of energy is in the UV rays, which is not visible to the human eye but harmful for their eyes.
In this form it is not very suitable as a light source, it still needs to be redesigned

Task: Look at the spectrum in Appendix 10. What can we say about the energy distribution within the spectrum? How useful is such a
spectrum for lighting rooms?

Balanced spectrum
Good for lighting rooms

Conclusion: use as much natural daylight as possible to light up rooms. Then you can move to the next lesson "Energy-saving lamps- part 2” -
s
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APPENDIX 1

A
A
A
A

The light is an electromagnetic wave and a particle, called photon, at the same time.
What we humans call light is only a small part of the electromagnetic spectrum.
Each colour of light depends on a wavelength, usually specified in nanometer nm, or energy, usually specified in electron volts eV.

The range of the electromagnetic spectrum visible to humans extends from red 750nm to violet 400nm, although the limits of light perception
may vary depending on the person

Light of longer wavelengths and lower energies than red is called infrared or thermal radiation, which is not visible to humans but can be used
in modern heating solutions.

Light of smaller wavelengths, and higher energies, than violet is called ultraviolet, this is not visible for humans, however it may be harmful for
your eyes and skin in case of excessive irradiation.

If you want to define the colour impression of a light source, you speaks of light temperature.

It is specified in Kelvin.



APPENDIX 2
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APPENDIX 3

380
<
450
vy
495
)
570
<
590
O
620
Py

750

Wavelength in meters (m)

Radio waves

A electromagnetic
spectrum

‘‘‘‘‘



'l' ",!!
A

APPENDIX 4
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A Light temperature in Kelvin
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APPENDIX 5

A White balance using sunset as an example /



APPENDIX 6

A Differences in the perceived brightness of colours )/



APPENDIX 7

A Light sources of different colour temperatures
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APPENDIX 8
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APPENDIX 9
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APPENDIX 10
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Appendix 1: Von user And1mu - modified version of, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=59505315
Appendix 3 oben : By Gringer - Own work, Public Domain, https://commons.wikimedia.org/w/index.php?curid=4639774

Appendix 3 unten: By Original: Penubag Vector: Victor Blacus - Own work based on: Electromagnetic-Spectrum.png, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=22428451 ; angepasst von Pawel Pisetzki

Appendix 4: Von Bhutajata - Eigenes Werk, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=44144928

Appendix 5 oben: aushttps://pixabay.com/de/photos/santorin-griechenland-ia-panorama-2997069/ ; Freie Nutzung von Inhalten ;
bearbeitet von P. Pisetzki

Appendix 5 unten: https://pixabay.com/de/photos/santorin-griechenland-ia-panorama-2997069/ ; Freie Nutzung von Inhalten ; bearbeitet
von P. Pisetzki

Appendix 6: Von Boonekamp - Eigenes Werk, CCO, https://commons.wikimedia.org/w/index.php?curid=32075724

Appendix 7: By Alex1ruff - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=48366577

Appendix 8: By Thorseth - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=44912795

Appendix 9: By Bautsch - Own work, CCO, https://commons.wikimedia.org/w/index.php?curid=42967222
Appendix 10: von Lichtmikroskop.net
Useful links:

Colour temperature illustration: https://de.wikipedia.org/wiki/Farbtemperatur#/media/Datei:Black body visible spectrum.gif



https://commons.wikimedia.org/w/index.php?curid=22428451
https://pixabay.com/de/photos/santorin-griechenland-ia-panorama-2997069/
https://commons.wikimedia.org/w/index.php?curid=48366577
https://commons.wikimedia.org/w/index.php?curid=44912795
https://commons.wikimedia.org/w/index.php?curid=42967222
https://de.wikipedia.org/wiki/Farbtemperatur#/media/Datei:Black_body_visible_spectrum.gif
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OVERVIEW

Step by step Time

Step 1. How we "see” light - revision 10 mins
Step 2. Types of lighting 30 mins
Step 3. LED - lighting of the future? 5 mins

Number of students:
min. 5

- o -

: Things you need:

a projector, blackboard,

internet connection

7 Time: 45 mins

4,10 TOPIC: Energy-saving lamps- part 2

GOODHEALTH 12 RESPONSIBLE
AND WELL-BEING INFRASTRUCTURE CONSUMPTION
ANDPRODUCTION
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OBJECTIVES

After the class the
student knows

After the class the student
is able to

After the class the
student understands

V different types of light
sources

V The energy efficiency
of particular lamps

V distinguish the lighing
with better energy
efficiency.

Videntify the differences in
typical spectra of relevant
lighting constructions

V the advantages of LED
lamps in comparison with
other light sources

Vthat the use of LEDs in
everyday life should not be
unlimited and nonpractical.

A lesson plan for VET students




STEP 1. How we “see” light - revision

A The teacher shows the questions one by one and gives the students enough time to think about the answer options individually. When the
given time is finished, the students choose the correct option and, at the same time, they justify their choice.

Question 1: Which of the statements below is correct?
Light is a photoelectric wave and a particle called an electron at the same time.
Light consists only of gamma-ray particles.
Light is, at the same time, an electromagnetic wave and a particle, called photon.

Light is only of the wavelength nature.

A

A

A

A

A

A Question 2: Which of the statements below is correct?
A That something what we call light is only a small part of the electromagnetic spectrum.
A The human eye is able to see the entire electromagnetic spectrum.

A Each colour of light has a different wavelength, usually expressed in electron volts (eV).
A

The electromagnetic spectrum visible to the human eye ranges in wavelength from approximately 750 nanometers ( which is violet) to 400 nm
(which is red)

A Question 3: Which of the statements below is wrong?
A Light of longer wavelengths and lower energies than red is called infrared or thermal radiation, which is not visible to humans.
A Light of smaller wavelengths, and higher energies, than violet is called ultraviolet, this is not visible for humans.
A If you want to define the colour impression of a light source, you speak of light temperature. ’/’/ﬂ”
A The light temperature is specified with units of Celsius (dC). 1’//
N Author: EJBM- P. Pisetzki ]



s

STEP 1. How we "see” light - revision and summary

A The following questions are not in the form of quiz. The students should mention all the points listed below. Otherwise, the teacher must ask
some additional questions.

Question: What did you learn about light and lighting in the last lesson?
Light from different light sources can be perceived as having different brightness depending on the colour of the light.
Different light colours create various moods of the room

Light sources should be selected according to their purpose (cold white in “working rooms”, warm white in living rooms, for example).

A
A
A
A
A Itis recommended to use daylight for lighting as far as possible.
A Do not leave lights on unnecessarily (e.g. use motion detectors)
A Use energy-saving light sources

A Use lighting sensibly

A

It is recommended to use at least 2 sources of lighting in “everyday use rooms”.



STEP 2. Types of lighting

A Question: Which light bulbs are actually energy-saving?

A Before the students answer the question above, they class must learn about different types of light bulbs.

A The students work in groups and each group do research of one of the lighting type listed below.

A Incandescent lamp / halogen lamp

A Fluorescent lamp

A Metal-halide lamp (or mercury vapour lamp)

A Sodium vapour lamp

A LEDlamp

A The students need to do the researched on the following aspects :

A The basic principle of light generation

A Light spectrum, with typical light temperature

A Common areas of application

A Energy efficiency or lighting efficiency (unit Im/W the students should be familiar with it, in other case they should learn about it).

A The students have about 10 minutes for the research. It is very important that the students do not read out the texts from the internet sources
during their presentations, but they shoud talk about the contents using their own words The presentations should last for about 4 minutes.

A Theimages in Appendices from 2 to 7 can be used as support. ’,”



STEP 3. LED - lighting of the future?

A
A
A

A
A
A

)
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The teacher shows the picture in Appendix 7. and the students answer the following questions.
Question: Which spectrum is shown here?

The averaged daylight spectrum.

Question: Which light source is closest to this spectrum?

A white LED light

Task / Question: Please think about the facts we learned in the previous lesson and try to explain why the sodium-vapour lamps are
not as popular as LED lighting despite similar light output?

The light of the sodium vapour lamps is highly coloured (Color Rendering Index - CRI) in contrast to the LED lighting.
The light of the sodium vapour lamps is not therefore suitable for the lighting in “rooms for work”.

Question: What are the advantages of LED lamps considering the facts we know now, is there anything else what we should know? (In
the meantime, the group that presented LED lamps can research the disadvantages of LED lamps)

immediate full brightness after switching on, even at low temperatures
less sensitive to frequent switching off and on, long-lasting

highest light output and high colour rendering index

low heat load due to higher efficiency and thus relatively low waste heat

partly better colour rendering index (especially when compared with high-pressure mercury vapour lamps and high-pressure sodium vapour
lamps)

no UV and infrared radiation .

lower overall costs (investment costs and electricity costs) in comparison with other light sources ’



STEP 3. LED - lighting of the future?

A

A

Question: What disadvantages of LED lightings do you know? (The group of students who have researched LED lamps can present the
disadvantages if they have already researched them).

The high luminosity, especially in the blue part of the spectrum, is also harmful for the human eyes and must be limited by the design of the light
fitting or lamp. Too much of a blue component when lighting the room can severely disturb sleep.

At high temperatures, the luminous efficiency decreases and their lifespan is reduced.
There are a few reasons why the LED light bulbs flicker.

Valuable raw materials are used to make LED lamps like: rare earths metals, gold and copper, which cannot be recycled or can be recycled only
partially
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APPENDIX 1: Answers to the revision quiz from Step 1 ("How do we see light?”)

A Question 1: Which of the statements below is correct?

A Light is a photoelectric wave and a particle, called electron, at the same time.

A Light consists only of gamma-ray particles.

A Lightis, at the same time, an electromagnetic wave and a particle, called photon.

A Light is only of a wavelength nature.

A Question 2: Which of the statements below is correct?

A That something what we call light is only a small part of the electromagnetic spectrum.

A The human eye is able to perceive the entire electromagnetic spectrum.

A Each colour of light has a different wavelength, usually expressed in electron volts (eV).

A The electromagnetic spectrum visible to the human eye ranges in wavelength from approximately 750 nanometers (which is violet) to 400
nanometers (which is red).

A Question 3: Which of the statements below is wrong?

A Light of longer wavelengths and lower energies than red is called infrared or thermal radiation, which is not visible to humans.

A Light of smaller wavelengths, and higher energies, than violet is called ultraviolet, this is not visible for humans.

A If you want to define the colour impression of a light source, you speak of light temperature.

A Thelight temperature is specified in units of Celsius (dC). L
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APPENDIX 2

A Filament of a light bulb, spectrum. Typical luminous efficacy: 9 to 18 Im/W

Spectral radient flux [m\WW/nm]
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APPENDIX 3
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APPENDIX 4
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A Metal halide lamp, typical spectrum, typical luminous efficacy: 50 to 170 Im/W
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APPENDIX 5

Low Pressure Sodium (S0)
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Relative Spectral Power

400 500 800 700 800
Wavelength (nm)

A Sodium vapour lamps in use, typical spectrum, typical luminous efficacy: 100 to 200 Im/W /
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APPENDIX 6
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APPENDIX 7
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A Daylight spectrum as a daily average ,’/
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Appendix 2 links: Von Arnoldius - Selbst fotografiert, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=366433

Appendix 2 rechts : By Thorseth - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=44912795

Appendix 3 links: Von Kuebi = Armin Kiibelbeck; Edit by Waugsberg (less cropped) - Eigenes Werk, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=5559269

Appendix 3 rechts: Von Horst 123 horst - Vom Uploader, Gemeinfrei, https://commons.wikimedia.org/w/index.php?curid=5817770
Appendix 4 links: Von Ozguy89 at the English Wikipedia, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=17588034

Appendix 4 rechts: Von Mrmw - Diese Datei enthalt Elemente, die von folgender Datei entnommen oder adaptiert wurden:, CCO,
https://commons.wikimedia.org/w/index.php?curid=71527796

Appendix 5 links: Von Tilman Kluge, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=9056293

Appendix 5 rechts: By Alex1ruff - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=48366577

Appendix 6 links: Von Geoffrey.landis in der Wikipedia auf Englisch, CC BY 3.0, https://commons.wikimedia.org/w/index.php?curid=11771871

Appendix 6 rechts: Von Ellande - Eigenes Werk, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=41325461

Appendix 7: von Lichtmikroskop.net
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4.11 TOPIC: A circular economy - part 1

OBJECTIVES

After the class the
student knows

After the class the student
is able to

After the class the student
understands

Step 3. Durability, reparability and recyclability of products

Step by step Time
Step 1. Sustainability and technology- a questionnaire 15 mins
Step 2. A European Commission Communication on making 25 mins
sustainable products the norm 30.03.2022

5 mins

vwhich particularly
backward-looking
electrical appliances will
in future be the subject
to special requirements
in the European Union

vSearch for information in
a digital large format
document

vbetter define their own
objectives and priorities

vWhy "durability,
repairability and
recyclabilitymof products”
are essential criteria for
sustainable electrical
appliances and installations

Number of students:
min. 5

connection

S Things you need:
A projector, a board, internet

Time: 45 mins }

A lesson plan for VET students































