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[bookmark: _Toc83133477]IS TEACHING SUSTAINABILITY AT SCHOOL NECESSARY?

It is easy to say, ‘Of course. It’s self-evident, isn’t it? The climate crisis is upon us, sustainability goals have been declared by a number of international accords and laws, and many others set out the tasks necessary to realise the goals. Future generations must be familiar with all these so we can take action. Large targets need to be broken down. Besides solving systemic problems, people’s lifestyles, attitudes and behaviours, etc. are of great significance too. 
[image: https://lh6.googleusercontent.com/t0wNHPgjI6PAJ9vspoflUeM2JGQPRq3UcQGElyP4rbvIgHjc4OKorZ4Q00E7Q9Nu-ZcwlDs2--bigae26LZxGGqB0gx4ZjqlZLrF8KlmZLkKuyim1RkJIL6UmtOOQ-jqBZ_Fby8=s0]


Is it really so simple?
Let us put the question this way: Can sustainability be taught at school? This way, the question is not so childish any more, as teaching sustainability means teaching life in all its complexity.  To achieve sustainability, we need to identify with a new kind of value system, a changed notion of well-being, and we should prepare for reforming our daily routines that are necessary for this.
Not to mention that it should be incorporated into the school curriculum as a subject that far exceeds the limitations of a school subject.  Local characteristics influencing content and methods need to be worked out. How is this integrated into the prevailing teaching programme, and last but not least, who will own it and what expertise will they have?
[image: C:\Users\ÁGI\AppData\Local\Microsoft\Windows\INetCache\Content.Outlook\LLRDMFAM\szobor képregény színes.jpg]


As if we hadn’t been students ourselves
However, the greatest obstacle to teaching sustainability is that we still believe, forgetting our own years at school, that anything heard during class, tested in written exams or orally, automatically becomes useful knowledge in our heads. Just sit down with your or your neighbour’s child to do their homework, and you’ll feel ashamed because you have already forgotten what a logarithm is, what conjugation is, and who certain historical figures are. 

We now know what slips from our memory, and why.
1. Pieces of information do not connect to anything. The knowledge structure that new information could integrate into and relate to is missing. 
2. The quantity of new information does not enable proper immersion, experimenting, interiorisation, the application of knowledge.
3. The method for gaining knowledge is boring, mentally exhausting, does not require inclusion, activity, it is not filled with positive emotions, our curiosity is not piqued.
4. No questions, doubts, errors or individual paths are allowed.

[image: G:\Saját meghajtó\TORDELES_ANDRAS\SZUCS_EDUA\itthon otthon vagyok\természetes építőanyagokk.jpg]
There was never any greater need for teaching critical thinking, for experience-based learning becoming more than just an empty slogan, for leaving time for discussions, experimenting and formulating questions, instead of just flooding children with a wealth of information for one reason or another. 
DEVELOPING CROSS-COMPETENCES FOR SUSTAINABILITY

The student
A cross-competence, otherwise known as a cross-curricular competence, means that the student acquires and develops competences which can be used in all subjects and outside the school too, while the content and method of this learning can be applied in all subjects. 
[image: C:\Users\ÁGI\AppData\Local\Microsoft\Windows\INetCache\Content.Outlook\LLRDMFAM\1 kép kiemelve.jpg]
The teacher
In general
[image: image.png]


What does sustainability teach?
Sustainability is not only taught, it “teaches us back”.  Through this we learn
1. that there are no completely good or bad solutions. If we want results, we always have to resort to the least harmful solutions.
2. that there are no perpetual goals, because the world and our circumstances are in a constant flux – the goals must continuously be adapted;
3. to adapt, which requires time;
4. that adaptation does not mean giving up our identity;
5. to be resilient, to have coping strategies;
6. to respect expertise, and base our decisions on knowledge;
7. to support diversity, because diversity, i.e. biodiversity, is a condition of survival, of strengthening;
8. that selfishness and seclusion bring benefits in the short run, but are detrimental in the long run;
9. that solidarity is not only a moral obligation, but is in our essential interest too. 
The model of experiential learning is linked to David Kolb, who created the model in the 1970s.
According to this, there are 4 steps to experiential learning:
1. Concrete Experience,
2. Reflective Observation,
3. Abstract Conceptualisation,
4. Active Experimentation.
· Experiential learning is effective if the carefully selected experiences are followed by reflective, critical analysis and synthesis.
· Experiences are structured to motivate people to initiate and make decisions, and make them responsible for the consequences.
· During experiential learning, the learner is actively involved in posing questions, in scrutinising, experimenting, problem-solving, they become curious, take responsibility, show creativity and form opinions.
· Students are committed intellectually, emotionally, socially, spiritually and physically. This commitment makes the set goal authentic.
· The lessons learned are personal, therefore they lay the grounds for future experiences and learning.
· Students’ relationships to themselves, to others, to their narrower and broader environment, develop and grow.
· The teacher and the student can experience success, failure, adventure, risk-taking, and the uncertainty that the outcome of experiences cannot be perfectly predicted.
· The teacher’s primary role involves looking for proper experiences, raising the problems, defining the boundaries, supporting the students, establishing emotional and physical safety and fostering the learning process.
[image: https://lh5.googleusercontent.com/dX2WJcwQhxYfOGtVmj7BKg9_ELS6i9d6lokCrv3Jy4nsZmPfJ6GkZNb6xJBgcGgHIH96j6EEHJBBhLGtUGincS2Q9vas66hkMY5fNEmolkHR_LPU7fOGUU6cvTNe86AR2_5bXrg=s0]
· The teacher recognises and reinforces the spontaneous opportunities for learning.
· The teacher strives to fight their prejudices and preconceptions, and are aware of how these can affect the students.
· Planning the experiential situation involves the opportunity to learn from natural consequences, errors and successes.


[bookmark: _Toc83133479]A FEW NOTIONS, JUST SO WE’RE SPEAKING THE SAME LANGUAGE
[image: C:\Users\ÁGI\AppData\Local\Microsoft\Windows\INetCache\Content.Outlook\LLRDMFAM\birka figuraterv.jpg]
What do we consider knowledge acquisition?
Knowledge acquisition is the learning phase in which students learn lexical data (facts, names, dates, events, laws, process descriptions, correlations, etc.), integrate them into existing structures, and systematise them. 
The goal of knowledge acquisition is orientation in the given area, enabling problem-solving and skills development, including laying the foundations for attitude. The condition for effective knowledge acquisition and the mobility of information is to have experiences, foreknowledge and memories “available” that enable the integration of the new element. 
Knowledge acquisition can happen  
· by drawing conclusions from observations, field exercises and experiments,
· by illustration through visualisation, modelling, studying miniatures, models, films, etc.,  
· step-by-step logical thinking or knowledge-based deductive methods.
[bookmark: _Toc83133480]FUNDAMENTAL METHODS OF KNOWLEDGE ACQUISITION

Inductive method: heuristic, discovery-based/exploratory method of learning when the ‘general’ is inferred from the ‘individual’ by
· guiding the student in small steps with tasks and questions,
· building on specific existing experiences (knowledge), or 
· reaching knowledge through discovering existing but hidden information – formulating the rules, revealing general truths.
For example, the feature of learning a mother tongue where a child learns, or knows, the rules, not just putting words together to form sentences based on a pattern. This can be proven by children applying rules for irregular cases too (goed-went, badder-worse, good-gooder, etc.) Most people do not think much about what knowledge they mobilise when speaking, reading or writing in their language. 
So when we say we explore our own knowledge, it also means recognising what knowledge we already have, or are aware of, on the path to new knowledge. We mobilise our existing knowledge and experiences. 

Deductive method: The point of the deductive method is to apply a rule, a law, a statement, etc. to individual cases, thereby assessing the characteristics of the given problem. When applying the deductive method, we deduce something from general truths pertaining to specific, unique cases. 
It depends on the problem which method to prioritise, which should dominate.
· If we want to understand why is it a problem if we throw plastic bottles into general rubbish bins, the deductive method helps since solving the problem is conditional on knowledge about the harmful impact of plastic bottles on the environment.
· If, however, we want students to draw conclusions based on their experiences, it is worth prioritising the inductive method, for example, when scrutinising the connection between mobile use habits and health.



[bookmark: _Toc83133481]A few examples
What is the difference between questions and tasks?
· Question: a question accesses knowledge. The answer to a close-ended question is ‘yes’ or ‘no’, an open-ended question typically starts with a question word and requires elaboration. 
· Task: a task involves solving a problem.

Common requirement:
· Do not imply the solution.
· Be clear.
· All information required for answering/solving the task can be found in the study material. 

Function of tasks
The main function of tasks is to teach patterns of thinking, algorithms which facilitate the drawing of conclusions from data, and the conclusions help to solve problems. This sort of assignment is essential for the acquisition of thought processes that make it possible to identify, recognise, analyse and mitigate sustainability issues.

Expected basic pattern of tasks
[image: ]For the Smart Last Cycle, I have to say I don't really know.
You can maybe ask the translator to do as they usually do (use the HU translation and then the EN original between brackets, or the opposite)?
Or compare with the German and see what they did.
The client hasn't provided anything specific for the translation. For the Smart Last Cycle, I have to say I don't really know.
You can maybe ask the translator to do as they usually do (use the HU translation and then the EN original between brackets, or the opposite)?
Or compare with the German and see what they did.
The client hasn't provided anything specific for the translation.
[image: ]
Key thought processes required for the skills of analysing problems and risks, and designing solutions

· Analogy, comparison
Analogical deduction is the process of identifying similar or identical elements of two statements or phenomena, etc. It is an effective tool to link subject knowledge, to develop systemic thinking. 
Modelling is also a result of an analogy, in which the parts irrelevant for the examined problem are omitted. In teaching and learning it is important that new information is “linked in” with the old through the analogy. In fact, all illustration is an analogy. Students should be given tasks in which they have to find analogies for phenomena. While the analogy approach focuses primarily on similarities, the comparison approach highlights differences.
· Deductions (forming statements based on collected, grouped and ranked data),
	Example for deductions: 

	A group of tourists started their trip with a total of 36 kg of packaging material in their backpacks. 
This included
· 25 PET bottles,
· 52 lunch bags
· 32 plastic bags,
· 20 canvas bags,
· 10 thermos bottles,
· 20 backpacks,
· 13 paper cups.
If they left any of this behind as rubbish, then find out who the local government has to mobilise, and in what way, to remove it in an environmentally friendly manner. 





· Backward induction  
	An example for backward induction: 

	A group of tourists can cause great damage to the environment if they do not adhere to the waste management rules. The “environmental protection” class of a secondary school was curious to know how many kg of waste they would affect the environment of their trip with if they were irresponsible.
The class went on a three-day trip. How much packaging material could the students have been carrying if the following was true: 
On Monday they still had half of the packaging and another 4 kg, on Tuesday they had half of the remaining packaging and another 2 kg, on Wednesday they weighed 5 kg, and with that the waste bin was empty. 
Steps: 
· Establish how many kg of packaging the children had on Wednesday, Tuesday and Monday?
· On Wednesday they had 5 kg, so 0 kg remained. Then they had 0+5=5 kg originally.
· On Tuesday they threw away half of the remaining material from Monday and another 2 kg. So before they threw away the 2 kg, they had 5+2=7 kg packaging material. That is half the amount left from Monday, so multiply it by 2. 7x2=14. So on Tuesday, the students had 14 kg of packaging material with them.
· On Monday they threw out half of the packaging material and another 4 kg, so they were left with 14 kg. So, before they threw out 4 kg of packaging, they had 14+4=18 kg. This is half of the amount on Monday, so multiply it by two. 18x2=36 kg. So the students had 36 kg of packaging material when they started the trip.



Example for the inductive formulation of analogies and comparisons
Problem 1
Aquatic plants in the river can grow to two metres within just four weeks, so they need to be cut down regularly to avoid causing natural and economic damage. 
Problem 2
Waste rubber causes serious environmental damage. 
a) Find the similarities and differences between the two problems
	Similarities
	Differences

	Harmful to environment
	Nature against nature

	
	Plastic against nature


b) Find the similarities and differences between the problem-solving strategies
	Similarities
	Differences

	
	



· Researchers of the University of Agricultural Sciences in Vienna found that these are perfectly suitable for producing packaging material. The first prototypes, single-use packaging for fruit and compostable containers, are already promising. One big advantage of river-weed plants is that they represent local natural resources, which will most probably not run out in the foreseeable future. The research team is currently working on environmentally friendly processing methods so that aquatic plants could be used to produce degradable packaging material, disposable plates or cups.

· As regards rubber waste processing, the most common methods are retreading used car tyres and grinding them for use in mixtures. Using crumb rubber waste in mixtures offers almost unlimited opportunities in road construction, covering sports fields and playgrounds. Yet, the construction industry offers unexploited potential: in the foundations of buildings, roof insulations, creating platforms and floor coverings. The spread of recycling used car tyres is currently not hindered by technical obstacles but by the issues of collection and economic efficiency.

Exercise:
Read the following text and complete the tasks.
The primary cause of people migration from east to west in the period before the fall of Rome was climate change. We know that the rise and golden age of the Roman Empire came at a time when the earth’s climate was at an optimal period for human life. This is called the Roman Warm Period which lasted from around 250 BC until 400 AD, and was the period of the first long-lived Han dynasty in China. We also know that the invasion of the steppe peoples began at the end of this period: when the semi-desert areas of Central Asia turned into deserts, the nomadic tribes living there set off on their conquering paths and devastated China, India and half of Europe.
a) What similarities can you find between climate change in the Roman era and today?
b) What do you think are the differences between the causes of climate change in the two periods?

The main feature of the subject of sustainability is that teaching it effectively makes it essential for schools to step out of their 19th-century comfort zone and provide a model for the methods and possibilities of modern knowledge transfer and shaping attitudes.

[bookmark: _Toc83133482]
SUGGESTIONS FOR WORKING ON THE CHAPTERS

[image: C:\Users\ÁGI\AppData\Local\Microsoft\Windows\INetCache\Content.Outlook\LLRDMFAM\nyúl figuraterv.jpg]



1. Complex presentation of the problem with a case description 
Goal: 
1. Learning aspects and methods of identifying and analysing problems
2. Learning how to make strategies
3. Establishing and developing behaviour that fosters sustainability 

	SKILL-ABILITY
	LEXICAL KNOWLEDGE
	ATTITUDE

	1. Data collection, grouping, ranking
2. Identifying the problem: asking questions
3. Formulating steps for analysis in a specific case
4. Developing solution strategies by elaborating on the advantages and disadvantages
	a) The impact of carbon-dioxide emissions on the environment
Definitions:
· Carbon footprint
· Greenhouse effect
	Environmentally friendly use of modern technology




MOSEX, WORLD’S LARGEST WASHING MACHINE MANUFACTURER, PROTESTS

It caused a huge stir when the owner of the Asian-based multinational company MOSEX refused to pay the penalty levied for environmental pollution, claiming it was not their fault that households were washing at a higher temperature than necessary. Japan was brought up as an example, where the average washing time is 30 minutes with a washing temperature of 5°C. And Japan is a country where the people pay particularly attention to hygiene. 
[image: Mosoda, Mosógépek, Mosoda Bolt, Nő, Vicces, Baleset]

The owner complained that their website also contains content calling for the protection of the environment. This includes a note that customers should wash their clothes at 30°C or lower. It is not their fault that – despite this – nearly two-thirds of people in Europe wash their clothes at 40°C or higher.
[image: Nem fogod elhinni, hány fokos vízben mosnak a japánok]
The temperature selection depends partly on gender, but even more so on age. Women prefer washing at 40°C compared to men (50-45%), and men prefer washing at 60°C (13–18%). In Europe, 45% of the adult population aged 18 to 34 wash at 30°C, but only 31% of people aged 45 to 54, and only 28% of people aged 55 and over.
For the question why they do not wash at lower temperatures, almost half of the people asked (47%) said that they are afraid their clothes would not be clean. 39% of the respondents expressed concerns about not being able to remove stains at lower temperatures, while 21% chose higher temperatures purely out of habit.
Washing routines based on habits may provide an answer to why more than half of the total population surveyed (53%) are simply not aware of the connection between washing clothes at high temperatures and their durability. Research clearly proves that this is an important issue because changing washing habits is the key to reducing the environmental burden on the planet and starting a dialogue in the fashion industry.



[bookmark: _Toc83133483]ANALYSING THE PROBLEM WITH A SAMPLE ALGORITHM

[bookmark: _Toc83133484]IDENTIFYING THE PROBLEM
1. Problem owner
· It is the world’s problem, because washing at high temperatures causes high carbon-dioxide emissions, and the high carbon-dioxide content of the air leads to dangerous climate change.
· It is MOSEX’s problem because being penalised generates additional costs, forcing them to cut funding at the expense of modernising washing machines and developing more environmentally friendly technologies. And they state that they cannot be responsible for how the devices are used.
· It is the customer/user’s problem because if they wash at a lower temperature, they are afraid the clothes will stay dirty, or their grandmother will scold them because she didn’t teach them that way. In addition, their electricity bill will be higher. 

2. Risk analysis: What happens if we don’t address the problem? 
a) Risk for the world: the high carbon-dioxide content of the air leads to dangerous climate change. Climate change leads to negative economic and healthcare consequences.
b) Risk for MOSEX: it cannot transition to more environmentally friendly technologies, which does not reduce but rather increases the environmental damage, i.e. the risk the world faces.
c) Risk for the customer/user: high electricity bills, premature wear and tear of clothing, and ultimately economic and healthcare damage caused by climate change. 

3. Problem description
Washing at 40°C leads to environmental pollution in the majority of cases.
4. Problem solution
· Users must be convinced to prefer washing at 30°C. 
· Laundry detergent manufacturers must be called upon to produce effective washing detergents that are also made from environmentally friendly raw materials.
· MOSEX should conduct a campaign to solve the problem.
[bookmark: _Toc83133485]PROBLEM AND RISK UNDER THE MAGNIFYING GLASS

[image: Nagyító, Üveg, Detective, Keres, Lencse, Bizonyíték]

So we must put a stop to a harmful activity that contributes to climate change. 

[image: Kérdés Stock fotók, Kérdés Jogdíjmentes képek | Depositphotos®]But why is it bad if the climate changes?
Because biodiversity, the diversity of species, declines. As temperatures rise, extreme weather events become more and more common (heatwaves, droughts, torrential rain, changes in precipitation patterns, more hectic rainfalls, wildfires, more frequent and intense storms and hurricanes, resulting in more unpredictable weather becoming commonplace and normal, making life harder to plan.
In some areas, water scarcity will become permanent, which in many places will radically change, or at least severely limit, the ability to grow food, especially in the face of the need to feed some 7.5 billion people. Diseases are appearing which were previously unknown in specific regions. Inevitably, large masses of people will leave their living places that have become uninhabitable, and migrate to places where living conditions are still a given, or at least are better.

The greenhouse effect
The greenhouse effect is one of the key terms of climate change, one of its most important prerequisites, if we think about the greenhouse effect amplified by human activity and global warming in its wake. 
The greenhouse effect is the phenomenon whereby the atmosphere of the planet traps the sun rays. In this case, thermal energy cannot escape because some of it is reflected back by the atmosphere, this causes the temperature of the earth’s surface and the lower atmosphere to be higher than it would otherwise be without the atmosphere.
The natural greenhouse effect of the Earth’s atmosphere was essential for life to evolve, enabling sea animals to conquer land over time. In other words, to a certain extent the greenhouse effect is beneficial, without it the average temperature of the planet would be -18°C instead of 15°C.
How is the greenhouse effect generated?
[image: ]The greenhouse effect is a natural process caused by the gases that make up the atmosphere of each planet. The problem on Earth at the moment is that, as a result of human intervention, the rate of the greenhouse effect and the global warming it causes is endangering the flora and fauna, us humans, i.e. essentially the future of the entire planet.

As a result of the greenhouse effect, around half of the sun’s rays reaching the planet are absorbed by the surface of the planet. The sunlight is converted into heat energy and tries to radiate out in the form of infrared radiation, but some of the infrared radiation is trapped by the atmospheric layer of greenhouse gases, and the heat energy thus retained in the system heats the planet.


What are the greenhouse gases?
The most important greenhouse gases are water vapour which is responsible for 36-70% of the greenhouse effect, carbon-dioxide is second with a 9-26% share, methane is third at 4-9%, ozone is fourth with 3-7% and dinitrogen-oxide is also present with a similar share. In addition to these, there are other so-called fluorinated hydrocarbons, but they are found in much smaller quantities.
Currently (and for many years and decades), the biggest problem with these gases is the level of carbon dioxide and methane emissions, both of which are showing massive increases in atmospheric concentrations as a result of human activity. Carbon-dioxide is responsible for more than 60% of the greenhouse effect caused by humans, and it is mostly emitted into the atmosphere through the burning of fossil fuels. The industrial revolution represents a strong dividing line in this process: in the 10,000 years before, it the level of CO2 only changed 10%, while since then the rate of carbon-dioxide in the atmosphere has risen more than 30%, and is higher today than at any time in the last 800,000 (!) years.
Another major greenhouse gas is methane, which contributes about 20% of the greenhouse effect. It can also be released naturally into the atmosphere, but human activity has made a big difference here too: mining, livestock (mainly cattle) and rice production are the main sources of the rising atmospheric methane, but it can also be released by burning fossil fuels. What makes it even more dangerous, and perhaps even more environmentally damaging than carbon dioxide, is that it is 20 times more potent than the latter as a greenhouse gas.
[image: üvegházhatás]Disappearing glaciers (source of image: https://flic.kr/p/N2d5qo)
How did the greenhouse effect change over the course of history?
The greenhouse effect has always been present on Earth, at least since the formation of the atmosphere, but it only became known as a phenomenon in 1824, when it was discovered by Joseph Fourier, then quantified by a Swedish chemist in the late 19th century. A century later, an American climate scientist, James E. Hansen, argued in a congress hearing that the greenhouse effect is detectable and it leads to climate change.
 High carbon-dioxide emissions lead to an increase in the carbon footprint. 
[image: Kérdőjel, Hacker, Támadás, Maszk, Internet, Névtelen]
BUT WHAT IS THE CARBON FOOTPRINT?


The carbon footprint shows how much greenhouse gas (GHG) is emitted directly and indirectly into the air as a result of the activities of a company, a person’s lifestyle, or the life cycle of a product. Carbon emissions are the total greenhouse gas emissions. The larger the carbon footprint, the larger the measured impact on climate change.
DID YOU KNOW? 
The average individual carbon footprint in Hungary is 5.7 tonnes of carbon dioxide equivalent/person, the same in Germany is 10.5 tonnes CO2e/person, while in the USA it is about 20 tonnes of CO2e/person.
Calculating the carbon footprint
[image: carbon footprint symbol, barefoot footprint made of lush green grass with text CO2 carbon footprint symbol or concept, barefoot footprint made of lush green grass with text CO2 Carbon Footprint Stock Photo]Carbon footprint calculations enable us to work out the amount of greenhouse gases that are emitted directly or indirectly into the air. Every GHG emission is calculated as tonnes of carbon-dioxide equivalent (t CO2e), which is the unit of measure for the carbon footprint.
The carbon footprint can be calculated for a product, a service, an event or even a society and economy too. For companies and individuals, carbon footprints are usually calculated for 1-year periods.
The carbon footprint of individuals can be calculated using an online carbon calculator, or by using databases to make your own calculations.
An individual carbon footprint is defined as follows:
· household energy consumption: electricity, natural gas, wood burning, district heating, etc.
· fuel consumption from car use
· using means of public transport
· air travel
· waste
· food
· buying commodities
· internet use, banking services, etc.
· leisure-time activities (holiday, sport, culture, entertainment)
The carbon footprint of companies is usually calculated according to international standards (e.g. GHG Protocol or ISU 14064). The calculation can be done using online calculators, carbon management software, or international databases to make your own calculations.
The carbon footprint of products can be calculated with so-called Life Cycle Assessment/Analysis (LCA) software.
If the washing temperature was set at 30°C from 40°C, we could save 27 kilograms of carbon dioxide per household per year.
[image: Boldogság, Öröm, Tiszta Levegő, Szabadság, Lelkesedés]

If you extrapolate this to all European households, this would mean an annual reduction of 4.9 million tonnes of carbon-dioxide emitted, which would be equivalent to taking 1 million cars off the roads. If 15% of European households that now regularly wash their clothes at 50°C or higher would switch to a lower temperature, a reduction of 6 million tonnes of carbon-dioxide emission could be achieved a year.

[image: Tréleres autószállítás szállítás]

[bookmark: _Toc83133486]WAYS OF SOLVING PROBLEMS
Increasing the carbon-dioxide content of the air leads to climate change, and climate change has serious economic and environmental consequences. An important source of carbon-dioxide emissions is any household where clothes are regularly washed at temperatures higher than necessary.
The main reason for the problem is that 
· people are not aware of the consequences of their washing habits;
· manufacturers do not think they can contribute to solving the problem.

Conclusion
To contribute to mitigating the problem, messages need to be formulated adequately for the target groups, and information needs to be tailored to prior knowledge and supported by data.
· National information and climate protection work involves informing the lay public through several channels. The problem and the solution should appear in public service announcements.
· MOSEX should attach washing guidelines to their products.
· Include the problem in the educational material on environmental protection at schools.


DO YOU KNOW?
How would you define the following terms?
	1. Greenhouse effect

	2. Carbon footprint

	3. Climate change


What would be your answer to the following questions?
1. Why is it more environmentally friendly if you wash at 30°C?
2. What consequences do carbon-dioxide emissions have?

INVESTIGATION

As an expert you are assigned the task of developing alternative solutions for the following problem.
[image: 400 pár partifecske lepte el a fogadásukra épített költőhelyeket | Sokszínű  vidék]Nadálytó is a village in the mountains with special natural features. Traditions are also kept alive there, and there is a small country house too. It is one of the few places where sand martins nest. However, the people living in the area have few work opportunities, they mostly live on animal husbandry, but those who don’t have the means even to do that survive on casual work. The new mayor decides to make better use of the potential of the place and starts development work. He thinks the village could be an excellent tourist destination.
Then the following additional dilemmas arise:
1. If the village were to become a tourist destination, the animal husbandry would need to stop.
2. If the locals stopped breeding animals, there would be little food for the sand martins.


Continue the list of issues to be solved.
	Actions
	Arguments against
	Arguments for

	
	
	

	
	
	

	
	
	



[image: G:\Saját meghajtó\TORDELES_ANDRAS\SZUCS_EDUA\egészségmegőrzés\a víz az víz.jpg]


Remember that most of the time there are no clearly right or wrong solutions. Try to propose the best possible solution supported by data and arguments. On you go!



[bookmark: _Toc83133487]THE PARTICULARS OF TEACHING AND LEARNING
 SUSTAINABILITY

1. COMPLEXITY 
Its complexity lies in the fact that teaching sustainability concerns all segments of the natural, social and economic environment, and they must always be examined in relation to one another, in their functioning and in their impact on each other. 
Teaching and didactic conditions: Complexity requires systematic thinking. 
The students must
· explore problem structures, 
· study the interaction of individual systems and sub-systems (elements), 
· record their experiences in a structured manner, 
·  assign knowledge and resources to the structure, and 
· analyse, 
· draw conclusions, and justify them by supporting arguments.

2. SHAPING ATTITUDES 
Shaping attitudes is a teaching task whose implementation is barely visible and the outcome of the work is difficult to check. Shaping attitudes takes a long time, so it is by far the most important element of goal-setting. “Invisibility” is therefore not insignificance, since without it, expected forms of behaviour are downgraded to lessons to be learnt.
Based on the above, shaping a student’s reactions and attitude is always part of the knowledge transfer. See things in their context, love reading, care about other people, exercise their rights as citizens, follow norms, etc. These pedagogical objectives focus mainly on certain aspects of the personality or cognitive skills. 
These pedagogical objectives and requirements differ from one another in the sense that the former may contain uncontrollable elements, such as future expectations, for example tolerance towards differing opinions, supporting those in need, etc. 
However, the requirements can only be interpreted with regard to performances that can be verified following accountability procedures (test, exam). When teaching a given topic area, we can only check whether the student has the knowledge and competences that are appropriate and sufficient to achieve the objectives. 
Teaching and didactic conditions: The expected outcome of the subject of sustainability as regards attitude is life-long, responsible behaviour and commitment, which extends from operating in large systems to daily routines. Emotional charge, a researcher’s attitude, critical thinking, willingness to solve problems, constructivism and social competences, such as collaboration, play a greater than average role when developing these attitudes. 
It matters what strategies, procedures and techniques are used to achieve these, as they are designed to help students acquire knowledge, maintain attention, memorise what is learned and provide an enjoyable learning experience for the students. 
The particular nature of the subject of sustainability stems from the fact that it brings together fragmented knowledge elements from various subjects. The interiorisation and integration of these can be achieved through teaching based on experiences and on one’s own experiences and foreknowledge.  
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THE GENERAL FUNCTION OF SUSTAINABILITY TEACHING METHODS
1. Avoid monotony, i.e. diversify and thus ensure attention: intriguing questions, special examples, varied work forms and activity types.
2. Create a sense of personal involvement: “I can do something about it, I have a stake in it”.
3. Demonstrate the usefulness and usability of the acquired knowledge: an assignment (research, understanding phenomena, etc.) in which you can experience the usefulness of what has been learnt. 
4. Illustration, visualisation: knowledge transfer should preferably be accompanied by visual or visualisable examples. The internet provides a wide range of opportunities for this. Illustration is also suitable for making the abstract level more understandable by presenting concrete examples. 
5. Facilitating the processing and reconstruction of knowledge: knowledge becomes internalised if it connects to an existing experience or knowledge structure. The saying that new knowledge must be “digested”, must be “processed” so its learner can use it as their own is very accurate and expressive. It needs to be integrated into information already acquired, links must be constructed, otherwise it “slips away”. The topic of sustainability barely has any elements that have not experienced personally before. It is particularly important here that the examples come from the children’s narrow local natural and social environments and/or from their own experiences. 
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6. Facilitating the joy of discovery: discovery-based, heuristic, guided leaning focuses on the student typically reaching conclusions and new information on an inductive basis, using a process involving guided steps. This way, learning, like a “crossword puzzle”, gives the pleasure of discovery. Since it has a great motivational force, the possibility of retaining information also increases. A typical example of this is when an issue is raised and the students are assigned an observation and research task, giving them the appropriate aspects and algorithms. This can happen as a field exercise or as research work in the library or online. 
7. Establishing the need for knowledge deepening: knowledge transfer is effective if it provides additional opportunities and guidelines for deepening the acquired knowledge, and thus triggers curiosity. This can be done by recommending literature, as well as by demonstrating the benefits of deepening knowledge.
It is important that the applied methods are in harmony with the teaching objectives of the subject, the target group, the work forms and that the conditions and tools necessary for applying the method are available.
[bookmark: _Toc83133489]

DESCRIPTION AND RECOMMENDED APPLICATION
 OF THE METHODS

The purpose of this material is only to make the planning of the education and the preparation for the final exams more conscious and creative for those who have no experience in the subject or in project work. It does not intend to cover issues of teaching theory. In this support material, the grouping was based mainly on what objectives and in what work form a given method is best used. These are only recommendations. There are several other approaches.
The following focus areas have been defined for the purpose of grouping, practical useability and clarity.
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[bookmark: _Toc83133490]METHODS FOR ELICITING AND DEEPENING KNOWLEDGE IN PAIRS AND GROUPS 
· PLENARY SESSION
A plenary session or forum is a way of exchanging ideas related to a presentation, in which children, who have so far been passive, demonstrate interest with their opinions. 
It is primarily a genre of conferences and meetings. The lack of feedback means the presenter has no direct control over whether the students understand what is being said. The methods provide this function and the opportunity to engage. 
[bookmark: _Hlk71207210]
· QUESTIONING TECHNIQUE: Knowledge-seeking questions
A characteristic of Yes/No or Wh-questions is that one part of the information is given in the question, the other part must be provided by the respondent.
This method is primarily used for checking details of knowledge. 
· QUESTIONING TECHNIQUE: Questions eliciting elaboration - Why? How? What is your opinion? What do you think?
The feature of this method is that a single data cannot be the answer. The respondent is expected to provide a process description, reasoning, or an opinion. It therefore contains a number of subjective elements.
Such questions should be applied to check knowledge and attitudes about more complex problems, processes and phenomena. It is a very useful, thought-provoking method for generating debate where students learn to argue, reason, collect information, etc. It is worthwhile formulating tasks such as homework exercises in this way.
· QUESTIONING TECHNIQUE: Question formation by students
Students have to form questions about a longer piece of material. The questions have to be specifically directed to cause and effect relations, purpose and background information. (Why? For what purpose? What are the consequences? What if? Why did it happen so, etc.)
· THREE-STEP INTERVIEW
a) Working in pairs, the students ask each other questions on a given topic and formulate opinions and criticisms for one another based on roles assigned to them in advance. 
b) The participants work in pairs. Before the interview they work separately to formulate questions about a text or topic provided in advance. One of them is the interviewer, the other the interviewee. Later, they switch roles.
c) They present the outcome of the interview, or additional questions.
This is primarily a way to help students process more difficult texts, encouraging them to read carefully and try to make sense of the text. Having to formulate questions about the cause, purpose and underlying content of various processes and phenomena during the exercise fosters learning by thinking.
The three-step interview can also be used for checking and self-checking. In this case, the students working in pairs actually ask each other using this procedure. 
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Graphic organisers for problem structuring and visualisation in groups or individual work
Mind map (concept map, cluster diagram, spider web diagram)
[image: ]
“A concept map is a special form of conceptualisation, a kind of network map made up of cells and lines. The former represent the concepts, the latter the relationship among them; in this case for instance, the drawing indicates that a plant is an organism.

We can use a concept map when we start to make sense of a problem. First, for instance, we write down the central concept: organism, then note down a few related concepts: animal, dog, plant, cow, grass. Then we write down each concept on a piece of paper, and sort them based on what relationship we think there is between them.


In this structure, we stick the concepts onto a board, and draw lines to indicate the elements that can be linked; finally we name them and write the relationship between them on the line.



After that, we consider what connections have been formed and try to verbalise what has been seen.
There are many different types of concept map, and there are some important ones that are worth getting to know.
A spider web places a key concept at the centre of the explanation, and the connecting concepts on the periphery of the diagram are linked to this.

A hierarchical map visualises concepts in relation to one another in a hierarchy of superordination and subordination, the most important information in such a map is the position of the concept.

A flow diagram provides a chain-like illustration of the given information.

A schematic diagram usually collects and structures information in a similar way to flow diagrams, but also indicates branching, input and output points.


It is also a good way to describe a process, as it is often the case in development work that students do not understand the entire process of events in advance, find it difficult to see where the work will end, and what are the possible ramifications.

A one-to-many diagram is useful when you want to bring out more aspects of a phenomenon or concept, or outline the different ways of approaching a topic, for instance when writing an essay.



We can also visualise the research process. As an investigation is a long and complicated process, it is worth preparing a research plan in advance, and presenting it in a structured way. The topic will be the starting point, and further questions can be answered in a joint discussion.”



Mind or concept maps can easily be applied to problem-solving, to explore causes, consequences and whole-part relationships, and to visualise the elements that belong together.

T-table
A T-table can be used to elaborate on a concept, phenomenon or problem from different angles, such as the “pros” and “cons”.
For example:
	YES
	NO

	Yes, because then there will be less waste thrown away which pollutes the environment.

	No, because then even those who until then preferred the environmentally friendly solutions will buy the metal canned drinks. 



This is a method mostly applicable when assessing problematic situations, phenomena and disputed issues, in individual, pair or group work, where there is an abundance of arguments for or against a statement, depending on the point of view. An efficient and simple method when preparing for a debate. It is suitable for presenting the possible objections of the debating partner, for grouping and structuring arguments and counter-arguments.
  
Venn diagram
A Venn diagram is a graphic that contains two or more overlapping plane figures used to illustrate the similarities, differences and common characteristics of certain concepts, phenomena or problems.
[image: ]
Venn diagrams are well suited to exercises where you need to compare the similarities and differences between two problems, concepts or phenomena.
Example:
Data series XY and Z need to be organised into a single database for economic efficiency reasons. For this, it is necessary to collect the characteristics (identical features, differences) to allow this. 
[bookmark: _Toc83133491]

INDIVIDUAL TASKS WITH GROUP PRESENTATIONS AND CONCLUSION
Free essay
A free essay is a composition of spontaneous statements, information about a fact, problem or phenomena. “What I know, what I think.” The teacher asks the participants to write down everything that comes to their mind about a given topic in a few minutes.
Then the participants present the results, which is not suitable for grading the participants (due to the spontaneity and unstructured nature), but only for stimulating discussion and retrieving knowledge.
A free essay is a way of retrieving and summarise preliminary knowledge, to lay the foundations for a future concept. It can be used as introduction to new knowledge, but also as a way to wrap up a topic.

[image: ]
Short presentation
After preparation at home, the student holds a presentation on a given part of the course topic in 10-15 minutes. The group then discusses what was said in the presentation.
The suggested use of short presentations could cover interesting, extra-curricular problems that encourage students to do independent research.


Gathering information
Collecting and structuring information on a given topic based on the criteria provided.
Information-sharing in groups
The groups take turns to say one thing from the list they have collected, taking care not to repeat anything that was already mentioned.
This can be assigned on any topic, typically as homework. The aim is to “store” as much information as possible about the specific topic. Gathering, searching, selecting and grouping helps to broaden and consolidate knowledge on the topic. The individual work can be followed by preparing a joint “group list”. The methods connected to group work – and that also develop cooperation skills – model the need for role and knowledge sharing, which is essential for solving sustainability problems.
Brainstorming
The idea of brainstorming is that the moderator writes up all the ideas and suggestions for the solution of a given problem, even those that seem useless. 
Then the usefulness of the ideas must be examined one by one. Any that are deemed useless by the group must be discarded. Then work can commence on the remaining ideas.

It is useful for solving complex human and/or professional situations. 
For example: Jim notices that his neighbour Aaron is taking construction debris into the forest. He should report him, but the competent official in the village is Aaron’s friend. What is more, his relationship with the neighbour is not too great anyway, Aaron once threatened Jim and his family. What would be the optimal solution?
[image: ]
Debate
The method of debate partly enables participants to approach and understand a given problem from different angles. Plus, the participants of a debate practise a conflict management method that can result in a consensus. 
When using the debate method, it is necessary to lay down the rules first. For instance, the maximum length of speaking, avoiding personal remarks, and keeping to the topic during the debate. It is advisable to designate a debate leader, who enforces the rules and moderates the debate.
The debate method should be used for solving problems the participants have personal experiences about, so they can express individual opinions too. It is worthwhile using information published in the media on the given topic, or organising a debate on topics that interest everybody and also raise ethical aspects, such as corruption.
Roleplay
After explaining a given situation or event, the participants “act out” the events, each of them taking a role in the situation. At the end, the players can talk about their own feelings, and participants outside the roleplay can analyse the situation, the roles, and the behaviour in the roles.
It is a good idea to perform the scene with the same students in different roles to encourage a change of perspective.
Roleplay can be used for situations and case simulations. It provides opportunities for students to analyse controversial issues or events, such as workplace events from different perspectives. With roleplay it is important that the players take on the roles voluntarily.
Project
A project, in education, is a complex cohort of methods set for a fixed period, it can be carried out in a group or as individual work, and it concludes with a product.
The goal is to apply the studied material for complex, analogous problems. For group projects it is worth forming small heterogeneous groups, preparing a project plan and distributing the roles (tasks and responsibilities) within the project.
[bookmark: _Toc83133492]

PREPARATION FOR A PROJECT FINAL EXAM

[bookmark: _Toc83133493]EXAM DESCRIPTION – SUSTAINABILITY PROJECT FINAL EXAM

The final exam on sustainability can be taken at intermediate level. Mode of final exam: project exam, which includes carrying out a project (written part), and an oral part where the process and the outcome of the project must be presented. 

	Intermediate level

	Written exam (project)
	Oral exam
15 minutes

	Individual processing of a topic during the term
	Project defence

	100 points
	50 points




General aspects
The aim of the project is for the examinees to prove they are able to apply their theoretical knowledge in practice. While working with their chosen topic, they are able to think in systems and in a problem-solving manner, form opinions in a responsible and critical manner, and make decisions. 
Materials to be published
· The topic areas of the final exam project are published for the spring and autumn exam periods by the Educational Authority. 
· Based on the central topic areas the institution sets its own topics, from which the examinee can choose one. The local project topics must be published by the institution by 1 March for the autumn exam period, and by 1 October for the spring exam period.
· The institution shall publish the guidelines for the project implementation and the general evaluation criteria. 
The examinees are aided by a supervisor in preparing the project. For enrolled students it is the teacher of the subject in the 11th and 12th grades. 
The examinees must independently choose one of the topics provided by the institution. The examinees must submit the finished project work by no later than the start of the written exam period. Upon submitting the project work, students must attach their worklogs.
Examinees should briefly record the following in the worklog:
· their motivation for choosing the given task,
· stages of preparing the product,
· problems and issues encountered during the work,
· methods used during the project work,
· main steps of the project, potential obstacles and their solutions,
· personal lessons and experiences obtained the activity, 
· the consultation dates. 
It is the responsibility of the supervisor supporting the project implementation to provide at least 3 consultation opportunities during the examinee’s independent work. At these consultations, the supervisor should
·  help the examinee carry out the activity, 
· checks the worklog on the process. 
At the end of the process, the supervisor evaluates the work process and the finished product in writing according to the given aspects. The evaluation forms part of the exam documentation, therefore it must be attached to the completed project work, it must be dated and signed by the supervisor.  

Written exam (project process) 
The project work is based on independent activity. The examinee chooses the topic, the implementation method and the project product on their own, in consultation with the supervisor. Within the selected topic the examinee must demonstrate that they can apply the acquired knowledge in carrying out the given activity. Preparation of the exam material is monitored by the supervisor. 
The examinee may process the selected topic and prepare the product with the following methods: 
· A traditional 10-15-page essay, in which the problem, case, process, etc. is presented and analysed with conclusions and suggestions. 
· Preparation, processing and analysis of a questionnaire related to the selected topic and drawing conclusions. 
· A written, edited interview which enables the student to gain information from authentic sources, with the help of a specialist, about a specific environmental topic. 
· The preparation of an audio-visual product (video, photo series), its explanation and analysis in writing.
· Combined application of any of the above genres as agreed. 


Project process and recommended consultations
	Discussion of topic selection
	Consultation

	a) Selection of literature, specialised material related to the topic 
b) Establishing contact with selected partners, if necessary
c) Schedule of product preparation
d) Submission of project implementation plan indicating literature used 
	Consultation


	Presentation of first “draft” version
	Consultation

	Submission of completed project work
	

	
	Consultation (internal, teacher review)

	Revision
	

	Compilation of finished product including attachments, bibliography, interview and other prepared material
	



The examinee should record the project progress in the worklog. Recommendation for worklog:
Worklog (SAMPLE) 
	Date
	Task description
	Work carried out
	Experiences

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



Formal requirements, if the candidate prepares a written essay, or a written explanation for any other genres:
· A/4 format, 
· Edited with a word processor, no less than 10 pages without attachments 
· Margins: left-hand side 3.5 cm, right-hand side, top and bottom 2.5 cm
· Justified, font size: 12, font type: Calibri,
· Line spacing: 1.15 
· Separate paragraphs with two line breaks
· Page numbers: in the middle, at the bottom 
· Generated table of contents
· In-text references in brackets (Nagy, I., 2021) with exact details of sources listed at the end of the essay under Bibliography
· Cover page
Audio-visual product
The project products can be a series of reports or programmes, a film, or other audio-visual interviews, reports, photo series, thematic picture series produced for the school radio or television. The content of the project product complies with the exam requirements if the programme prepared for the school radio or television is at least 3 to 5 minutes long, the programme series shall consist of 3 to 5 episodes, and the film should be at least 5 to 20 minutes long. The photo series must contain at least 10 to 15 photos, in any form or on any data carrier. A photo series may be produced in ppt and Prezi format too. The project can only be evaluated if it includes an attached essay of 1 to 3 pages.
For all project products:
Insert the following information on the external or accompanying cover: Sustainability final exam project work, Topic, Title, Author’s name, Date (year), Institution and supervisor’s name. 

The examinee shall draft a report on the consultations certified by the supervisor’s signature 
Report (SAMPLE)
	Date
	Topic
	Subject
	Verification (signature)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




Oral exam 
In the oral exam, following a brief preparation time, the examinee shall make an individual presentation of 
· the implementation of the project,
· the product of the project work.
Maximum presentation length is 15 minutes. The examinee may only be stopped during the presentation if they demonstrably deviate from the task. At the end of the presentation, the examinee must answer the questions asked by the examining teacher and the examination committee. The answers to any questions are also part of the exam.
A PDF version of the submitted presentation forms part of the exam documentation.


Evaluation

Project evaluation
The evaluation of the completed product is based on a centralised evaluation guide (criteria). The evaluation should also assess the project preparation process and the quality of the product.
Evaluation criteria for the preparation process: (30 points)
· Topic selection, collection and processing of specialised background material
· Meeting deadlines
· Regular communication with the supervisor
· Managing the worklog, recording experiences
Evaluation criteria of completed project work: (70 points)
· Consistency of title and content
· Emphases in content, demonstrating focal points
· General knowledge of the processed topic
· Quality of specialised content
· Internal proportions (e.g. chapters, ratios of content elements)
· Logical structure
· Complying with formal requirements
· Style
· Connecting learnt knowledge and everyday life (practical experiences)
· Quality of source processing 
· The quality of figures, images, diagrams, attachments, etc. in the essay, the visual and sound quality of the audio-visual products, depending on the type of the product.
· Forming own opinion, suggestions
Evaluation criteria of project defence (50 points)
· Clear demonstration of the objective and the planned outcome
· Logical structure
· Internal proportions (process and product)
· Specialist nature of the presentation, use of specialised register
· Style, quality of presentation
· Forming own opinion, suggestions
· Expertise in the answers given to the questions of the examination committee
[bookmark: _Toc83133494]
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For the Smart Last Cycle, I  have to say I don't really know.   You can maybe ask the translator to do as they usually do (use the HU translation and then the EN  original between brackets, or the opposite)?   Or compare with the German and see what they did.   The client hasn't provided any thing specific for the translation.  


image10.png
GYAKORLATI ALKALMAZHATOSAG

PROBLEMAFELVETES

l

MINTA A GONDOLKODASI SEMARA

l

Egy-egy turistacsoport hatalmas karokat tud tenni a
kérnyezetben, amennyiben nem tartja be a
hulladékkezeléssel kapcsolatos szabalyokat. Az egyik
gimnazium kérnyezetvédd osztdlya kivancsi volt, hany
kilogramm hulladékkal lenne megterhelve a
kiranduléhelyiik kérnyezete, ha nemtér6domok
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Az osztdly 3 napos kirandulasra ment. Mennyi
csomagoléanyag lehetett a didkoknal, ha a mennyiség
a kévetkezéképpen alakult:Hétf6nmegvolt a
csomagoldéanyagok fele és még 4 kg, kedden a maradék
fele volt meg és még 2 kg, szerddn 5 kgpt mértek le, és
ezzel kitirtilt a hulladéktarolo.

Lépések Allapitsd meg, hdny kg csomagoldanyag volt a
gyerekeknél szerddn, kedden és hétfén
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        A   group of tourists can cause great damage to the  environment if they do not adhere to the  waste management rules. The  “environmental protection” class of a secondary school was curious to know  how many kilograms of waste they would affect the  environment of their trip with if they  were  irresponsible. The class went on a three-day trip. How  much packaging material could the students have been carrying if the following  was true:  On Monday  they still had half of the  packaging and another 4 kg, on Tuesday they had half of the remaining  packaging and another 2 kg , on Wednesday they weighed 5 kg , and with that the  waste bin was empty.  Steps : Work out how many kg of packaging the  children had on Wednesday, Tuesday and Monday ?  APPLICABILITY IN PRACTICE  THE PROBLEM  EXAMPLE  FOR  THINKING PATTERNS 
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