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Module 1
Challenge your ideas 
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What do you think is ñGood Environmental

Educationò?

Task 1.1. Think about: 

What does good environmental education mean to you? 

(3 Minutes)

Discuss in groups of four: 

How would you prioritize your ideas? (What is the most important 

aspect? What is the least important one?) 

(5 minutes)

Present the results briefly.

Educational Principle:
CƛƴŘ ƻǳǘ ŀōƻǳǘ ǎǘǳŘŜƴǘǎΩ 

preconceptions
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What is ñGood Environmental Educationò?

ñTeaching takes place under a wide variety of conditions, 

making a universally valid definition of 'good' teaching 

impossible.

The same lesson can lead to high learning success in one 

class but fail in another. Fundamental to the assessment of 

teaching are the established target criteria.ò

(Krüger, Koss & Cuadros, 2009, p. 65)

Educational Principle:

Make transparent which learning 

objectives are to be achieved by 

the learners.
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10 features for ñgood teachingò? (Meyer, 2004: 15ff)

Å Clear structure of learning and teaching processes (process, goal, and content clarity, rituals, and flexibility)

Å High proportion/amount of  time-on-task

Å Constructive alignment of goals, assessment, content and methods

Å Content clarity (understandable task instructions, logical thematic progression, clear and reliable result 

documentation)

Å Meaningful classroom communication (through participation in planning, discussion culture, reflective meetings, 

learning journals, and student feedback)

Å Variety of methods (diverse presentation techniques and action patterns, flexibility in lesson structures, and different 

teaching approaches)

Å Individual support (through flexibility, patience, and time; internal differentiation and integration; individual learning 

assessments and tailored support plans; special support for at-risk students)

Å Smart practice (raising awareness of learning strategies, targeted practice tasks, specific guidance, and a positive 

learning environment)

Å Clear expectations, professional assessment of students achievement, continuous feedback (by offering 

learning opportunities aligned with guidelines or educational standards, suited to students' abilities, and providing 

prompt, development-oriented feedback)

Å Classroom atmosphere conducive to learning (through good organization, functional facilities, and useful learning 

tools)

Task 1.2. : Read these criteria and work in small groups to collect examples how to put them

into practice. Share your ideas with all you peers. 
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Soil health (Education)

Task 1.3.: What do you think: How should

education on soil health look like?

© Intitut für Fachdidaktik, Bereich Mathematik & 

Naturwissenschaftsdidaktik

https://www.youtube.com/watch?v=l0oj3YJ28YY


To improve Soil Literacy education 

research and practice have to deal 

with various questions.
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Who?

What?

How?

Materials?

Where?

Why?

(based on: Gropengiesser, Kattmann & Krüger, 2010)

Which Educational Goals should be 

achieved? how does  soil literacy look 

like, which topic are more important than 

others, soil education teaching 

objectives, curricula, soil related 

individual and societal requirements, ...

Where shall we teach Soil Health 

related topics? Classroom, laboratory, 

school garden, field trips, visiting 

exhibitions, é

Which teaching materials should be 

used?

Living Organisms, Teaching and learning 

materials, textbook, models, é

How shall we teach soil related 

issues?

Social Forms: Teacher-centered, 

student-centered

Teaching Models: Problem-oriented, 

research-oriented, SSI, phenomena, etc.

Teaching Methods: Hands-on, text 

work, writing, inquiry-based, etc.

Who is teaching/dealing with Soil 

Literacy education ? Researchers, 

teachers, educators, farmers, curricula, 

individual and societal requirements, etc.

What Soil-Specific and Cross-

Disciplinary Content needs to be 

addressed?

Non-application-oriented and application-

oriented content (competencies) such as:

e.g., soil knowledge, soil related 

practices, procedural knowledge, soil 

knowledge related communication (e.g., 

diagrams), subject-specific academic 

language, modelling change , etc.
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ñLife on Earth depends on healthy soils.Soil is the foundation of our food 

systems. It provides clean water and habitats for biodiversity while 

contributing to climate resilience. It supports our cultural heritage and 

landscapes and is the basis of our economy and prosperity. However, it is 

estimated that between 60 and 70% of EU soils are unhealthy. Soil is a 

fragile resource that needs to be carefully managed and safeguarded for 

future generationsò (EU Mission Soil). 

Why teaching about soil health?
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Is the concept of ñSoil Healthò explicitly or 

implicitly addressed in our school curricula?

Task 1.4.: Please analyse:

Group 1: the curriculum of primary schools  

Group 2: the curriculum of secondary I schools 

Group 3: the curriculum of secondary II/high schools

Å Search for learning objectives, knowledge and skills related to soil topics or 

the concept of soil health.

Å Are there any overarching ideas, skills, objectives one might be able to 

address while teaching soil related topics?
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Small group group discussion

Å What topics around soil are adressed in the curriculum?

Å What do you think, is there a lack of soil health education in the curriculum?

Å Can you spot differences between the curricula? 

Share you results in a plenum discussion: 

Å Do we have to change these curricula to establish Soil Literacy in 

society? 

Å Are there opportunities to establish Soil Literacy in society already?



Module 2
Engage Learners
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Education on soil health ïfollowing the 5E 

Model (Bybeeet al., 2006)
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Exciting, engaging introduction to the topic: 

making students' prior knowledge visible, assessing 

existing conceptions for their applicability, potentially 

creating cognitive conflicts, capturing attention, 

inspiring enthusiasm, establishing connections to 

previously learned content, and making learning 

objectives visible.

Engage

Engage



Soil health education
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Source: https://www.soundingsoil.ch/zuhoeren/

Pssté listen carefully
Engage

https://www.soundingsoil.ch/zuhoeren/


Sparking Interest ïEngage Students with

the topic
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ÅThe goal is to learn a little more about the studentsó 

already existing ideas/pre concepts about soil

ÅCollect these ideas on a whiteboard, flipchart, é

What do you think? Who do you think is making

these noises? 
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Task: 2.1.
Step 1: Design a concept

cartoon to engage students for

the topic of soil health. 

Step 2: Get together in a group

of four and present the cartoons

to each other.

Kapelari, S. nach einer Idee von NaylorS. & KeoghB.( 2007) http://www.conceptcartoons.com 

Think of current 
problems to spark 

interest!

Engage
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Think of current 
problems to spark 

interest!

https://www.osttirol-heute.at/menschen/murenabgang-nach-starkem-unwetter-in-oberlienz/

Engage

https://www.osttirol-heute.at/menschen/murenabgang-nach-starkem-unwetter-in-oberlienz/
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Studentsô pre-conceptions

Å Everyday beliefs are commonly accepted ideas, thoughts, concepts, 

considerations, or convictions held by individuals.

Å In the context of teaching and learning, such beliefs are often referred to as 

preconceptions, alternative conceptions, prior knowledge, or student 

ideas.

Å Importantly, these beliefs are not inherently evaluated in terms of their scientific 

accuracy, origin, or underlying causes.

Å Nevertheless, they play a significant role in shaping the learning process, 

regardless of how learning is specifically defined.
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Student ideas
Task 2.2: Journal Paper Reading

ÅPlease read this paper:
Ero-Tolliver, I., Lucas, D. & SchaubleΣ [Φ ¸ƻǳƴƎ /ƘƛƭŘǊŜƴΩǎ ¢ƘƛƴƪƛƴƎ !ōƻǳǘ 5ŜŎƻƳǇƻǎƛǘƛƻƴΥ 9ŀǊƭȅ aƻŘŜƭƛƴƎ 9ƴǘǊŜŜǎ ǘƻ 
Complex Ideas in Science.Res SciEduc43, 2137ς2152 (2013). https://doi.org/10.1007/s11165-012-9348-4

Flippedclass
room activity

https://doi.org/10.1007/s11165-012-9348-4
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Student ideas

Ero-Tolliver, I., Lucas, D. & SchaubleΣ [Φ ¸ƻǳƴƎ /ƘƛƭŘǊŜƴΩǎ ¢ƘƛƴƪƛƴƎ !ōƻǳǘ 
Decomposition: Early Modeling Entrees to Complex Ideas in Science.Res Sci
Educ43, 2137ς2152 (2013). https://doi.org/10.1007/s11165-012-9348-4

Flippedclass
room activity

óAt this initial assessment, the majority of student responses (N11ל=ל) suggested that 

the leaves simply disappeared, with few attempts to explain where (although one 

child suggested they might have gone ñto another planetò). Students said that the 

leaves ñdisappearedò, ñdiedò, were ñblown awayò, or were taken away by trash 

collectors [é]. The remaining half of the students reported that the leaves decrease 

in volume over time and seemed to understand that somehow, this should be 

accounted for. However, not very surprisingly, these students proposed 

mechanical (rather than chemical) processes of change. They pointed out that 

people and animals step on leaves, which then break into smaller piecesô 

(ibit,p.2141). 

https://doi.org/10.1007/s11165-012-9348-4
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Student ideas 

Discuss in small groups: 

Å How could these ideas have an impact on the learning

process?

Å How do you rate the teaching unit presented in the paper?

Å What are the strengths and possible weaknesses of the 

lesson? 

Share you results in a plenum discussion:

Å Collect these ideas on a whiteboard, flipchart

Ero-Tolliver, I., Lucas, D. & SchaubleΣ [Φ ¸ƻǳƴƎ /ƘƛƭŘǊŜƴΩǎ ¢ƘƛƴƪƛƴƎ !ōƻǳǘ 5ŜŎƻƳǇƻǎƛǘƛƻƴΥ 9ŀǊƭȅ aƻŘŜƭƛƴƎ 9ƴǘǊŜŜǎ ǘƻ 
Complex Ideas in Science.Res SciEduc43, 2137ς2152 (2013). https://doi.org/10.1007/s11165-012-9348-4

https://doi.org/10.1007/s11165-012-9348-4
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Task for Module 3:

Bring a jar of soil from your local 

environment to the next session.



Module 3
Explore and Explain Soil Issues
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Please get into groups of 3 and follow the 

task:

Task 3.1.: 

ÁObserve the soil closely and compare the 

three soil samples ïdo they feel and smell 

the same?

ÁWhat animals can you find? Find out how 

they are called and if all the animals live in 

all the three soil samples?

Materials needed:

Ámagnifying glass/stereoscopic magnifier

Ádetermination key

Áworksheet - protocol

Everyone brought a jar of 
soil?

Explore



Students find out something new by themseves
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Drawing credits: www.lesbullesdemo.fr

Explore
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Create opportunities that enable learners to generate knowledge independently 

and actively, to gain experience and construct deeper understanding of concepts, 

to apply existing knowledge and develop concepts further, to acquire and apply 

procedural knowledge and skills.

Explore

Students find out something new by themseves



How scientist are gaining knowledge
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Knowledge in biology is gained in an interplay between empiricism and 

theory, i.e. on the one hand experience is gained through observation 

and corresponding measurable data is collected, on the other hand 

existing knowledge/existing theories are used to establish 

assumptions/hypotheses and causal relationships (if-then relationship). 

Explore



Methods for active engagement with content: 
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ÅMore or less structured learning opportunities: Selected information material, 

literature research, surveys/interviews

ÅExperiments (creating phenomena)

ÅExperiments (testing variables)

ÅSimulation games/role plays: e.g. targeted preparation for discussion etc. 

ÅInquiry-based learning

Explore



Those who explain learn the most
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Explain

Create opportunities for learners to explain new knowledge to themselves, 

others and the teacher. Where necessary, offer opportunities that the teacher 

can use to ask further questions and, if necessary, to clarify ideas and to further 

develop óalternative student ideasô or to correct incorrect student explanations, 

etc.
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Å Usually it is the teacher explaining ïduring this

phase we offer activities which ask students to

explain

Å The goal is to support students to deepen their

understanding

Å The teachers task is to draw the bigger picture

Explain
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Explain

Task 3.2 : Read this poster individually

Explain in your own words (Group work)

Å What is healthy soil?  

Å How does it look like?

Å é



Those who explain learn the most
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Å Students receive information cards about each animal they 

found

Å Students prepare a small presentation to explain, how a 

particular animal contributes to the soil system  

Explain

Task 3.3. After exploring the soil animals these tasks will 

engage students to explain what they have learned already



Explanation
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https://www.natur-erforschen.net/wp-content/uploads/2017/08/Pedosph%C3%A4re-2.pdf

Å Explanations are still the most frequently used teaching tool

Å Primarily those who give explanations learn most

Å Explanations should only be given by the teacher if self-explanations

overwhelm the pupil or prove to be insufficient

Å Feedback that an explanation was partially incorrect is detrimental to 

learning success

-> It is far more efficient to instruct the pupils to explain the

content themselves using solutions that provide example

Explain

https://www.natur-erforschen.net/wp-content/uploads/2017/08/Pedosph%C3%A4re-2.pdf


Ten characteristics of good explanation in a 

school context
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1. Name the topic, state the objective and outline

2. Proceed in a structured and organised manner - Explicitly clarify causal 

relationships 

3. Build on what is known and use analogies

4. Concretise with examples

5. Illustrate with media

6. Emphasise important points vocally, gesturally, write them down, pause 

for thought and maintain eye contact

7. Communicate interactively, but do not ask/query

8. Limit linguistic complexity, speak simply

9. Include repetitions and intermediate points

10. Radiate dynamism and your own enthusiasm

Explain



Soil Profile
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(https://www.natur-erforschen.net/wp-content/uploads/2017/08/Pedosph%C3%A4re-2.pdf,   

aufgerufen am 19.05.2025)

Compare these two graphics and

describe:

How much information do they

contain?

Which one would you use in class

and why?

Explain
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Information density

Å When selecting a visual the 

teacher has to consider the 

knowledge students already 

have about the content and 

their ability to deal with the 

complexity of a visual.

Å It makes sense to offer visuals 

with different levels of 

complexity to meet students 

needs

Source: Briones, M. (2018). The Serendipitous Value of Soil Fauna 

in Ecosystem Functioning: The Unexplained Explained, Frontiers. 

19.05.2025
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The process of image processing is complex and 

requires support from the teacher

Å Learners perceive image features and select familiar aspects.

Å Previous representational knowledge is revisited and integrated into the ómental modelô.

Å A ómental modelô is created that abstracts concrete details of the perceptual impression.

Å The more complex and varied the content-related references within the form of representation 

or between the forms of representation (e.g. the accompanying text and the illustration), the 

greater the load on the working memory (cognitive load). 



Module 4
Elaborate Soil Knowledge and Evaluate Students Learning Progress



Elaborate ïDig deeper
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Creating opportunities for learners to elaborate the topic in more detail, to apply experiences in a 

different context, to gain additional knowledge, to extend their conceptual understanding, to 

acquire procedural knowledge and skills (deepening and transferring knowledge). 

Methods: 

Å In-depth questions 

Å Application examples: e.g. observe soil animals in greater detail and find out how they breath 

or how the mouthparts look like, identify different types of soil in the school yard, é

Elaborate



Sparking - Dig deeper
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Task 4.1.: Students are provided with information

about the 3 Soil types:

Å Groups of 4 select one soil type and receive

additional information about its characteristics/or

do their own online research

Å Create a poster answering the following questions:

- Which animals are living in this soil?

- How do they contribute to the characteristics of this soil type?

- Explain why this is a healthy soil/why not

Elaborate



Learning with Socio-Scientific Issues (SSI)

Moral thinking, ethics, values 

and standards

Science and

scientific

knowledge

Emotions

Cultural, social and political 

beliefs

Form 

an opinion

42

Expertise and

process

understanding

Sadler, T.D,  Romine, W.L. & Sami, M. (2016) . Learning 
sciencecontentthroughsocio-scientificissues-based
instruction: a multi-level assessmentstudy. International 
Journal of Science Education, 38(10), 1622-1635



https://futurefocusedlearning.net/blog/learner-agency/5-terrific-inquiry-based-learning-examples

SSI ïSocio-Scientific Issues

Seite 43

https://www.nps.gov/subjects/air/images/Sources_Graphic

_Huge.jpg?maxwidth=1300&maxheight=1300&autorotate

=false

https://www.epa.gov/shttps://link.springer.com/chapter/10.1007/978-981-19-
3326-4_8ites/default/files/styles/medium/public/2014-
10/benmappyramid.png?itok=fyGUU7da

https:// prepp.in/news/e-492-causes-of-soil-pollution-environment-notes 

Elaborate

https://futurefocusedlearning.net/blog/learner-agency/5-terrific-inquiry-based-learning-examples
https://www.nps.gov/subjects/air/images/Sources_Graphic_Huge.jpg?maxwidth=1300&maxheight=1300&autorotate=false


SSI ïSocio-Scientific Issues ïTask

Seite 44

Task 4.2.: What can we do against soil pollution? 

Use the knowledge you have already acquired on this topic (class XXX/subject xxx) and 

research the following online pages (a selection should be provides which is adapted to the  

age group) 

Group 1 - 2: Develop a plausible proposal on how we can reduce soil pollution in the future -

prepare an innovative pitch that will convince local decision-makers/politicians to take up 

your initiative.

Group 3 - 4: Develop a creative educational program to inform people about the health 

impacts of soil pollution and how to prevent them. 

Elaborate



Receiving feedback
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üFormative: Observe your students closely while working in groups, collect

learning products and analyse them ïgive feedback

üSummative: Set up learning goals right at the beginning

Evaluate

Å Observe your students while they work in groups or present the work in class

Å Monitor whether and how they develop their skills

Å Test knowledge and skills at the end 

Evaluation is not meant to be understood as  traditional assessment, rather it serves to 

recognize and diagnose learning prerequisites and learning progress in each phase and 

thus guides the teacher's next steps. 



Receiving feedback
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Diagnostics not only form the basis for grading, but are also necessary as an integral part of 

biology lessons in order to optimally adapt teaching to the requirements of the pupils.

üSummative diagnostics - examination: the performance after longer learning phases is finally 

diagnosed and graded (usually as a test or schoolwork)

üFormative diagnostics - evaluation, is carried out on an ongoing basis to assess the pupils' 

learning progress (worksheets, lesson observations, class discussions, homework, etc.). 
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Formative diagnosis: Creating opportunities for learners to question their own knowledge 

and reflect on their experiences. Creating opportunities that enable the teacher to evaluate 

and develop the effectiveness of the learning offer and to recognize where learners are 

currently at.  

Summative diagnosis: Provide learners with feedback on whether they have achieved the 

intended learning objectives or acquired the desired competences. 

Evaluate
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Methods: 

Å Concept cartoons, Concept maps

Å Classroom observations

Å Explanations of similar phenomena

Å Artefact analyses (evaluation of arguments in discussions, content of 

presentations or other learning products, etc.) 

Å Tests, examinations 

Evaluate



Concept maps visualise ómental modelsô of the 

learners 
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Plant remains

Earthworms

Humus

eat

poop

generate

Å Display concepts within boxes

Å Use connecting lines to indicate relations 

between linked concepts

Å Arrange concepts in a hieracical order

Å You may include cross links between two or 

more concepts

Å Linking words in a concept mat constitutes a 

proposition

Evaluate



Concept maps are concept cards and visualise

ómental modelsô of the learners 
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the 

moore

various 

species

regulates

provides 

habitats 

for

Theyarealwayscreatedfor a superordinate
question. 

Evaluate

For example, a concept map could be 
created for a specific soil type: 

ŜΦƎΦ ά²Ƙŀǘ ƳŀƪŜǎ ǘƘŜ ƳƻƻǊ ƛƳǇƻǊǘŀƴǘ ŦƻǊ 
ŜŎƻǎȅǎǘŜƳǎΚέ

cycles

of materials

maintain the 

balance of 
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Quantitative: = number of

Å(correct) concepts

Å(correct) prepositions

Å(correct) links

Qualitative: = weighting according to

Å(correct) concepts

Å(correct) prepositions

Å(correct) links

Quantitative: = number of

Åchains (1)

Åspokes (stars) (2)

ÅNets (3)

These structures have differtent weights 

https://www.christianhmeyer.de/mit-concept-mapping-den-

lernerfolg-steigern-und-wissen-strukturieren/

Evaluate

https://upload.wikimedia.org/wikipedia/commons/8/88/Concept_Map_About_Concept_Maps.jpg

Analysing Concept Maps: 

https://www.christianhmeyer.de/mit-concept-mapping-den-lernerfolg-steigern-und-wissen-strukturieren/


Receiving feedback ïConcept map
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Quantitative: = number of

Å (correct) concepts

Å (correct) prepositions

Å (correct) links

Qualitative: = weighting according to

Å (correct) concepts

Å (correct) prepositions

Å (correct) links

Quantitative: = structure of

Å chains

Å spokes (stars)

Å nets

https://www.christianhmeyer.de/mit-concept-mapping-den-

lernerfolg-steigern-und-wissen-strukturieren/

https://www.christianhmeyer.de/mit-concept-mapping-den-lernerfolg-steigern-und-wissen-strukturieren/


Concept Map ïTask 

Create a conceptmapto a specificsoil type! 

1. Choosea specificsoil type (e.g. blackearth, podzol, gley, rendzina, moorland) and 
createa conceptmapthat visualizesyourknowledgeand connections.

Key question:αHowdoesthis soil type affect ecosystems?"

2. Compareyourconceptmapswith other studentsand giveeachother feedback:

Å Are the concepts, prepositionsand links usedcorrectly?

Å Doesthe conceptmapanswerthe keyquestion?



Now it is your turn:
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ÅMake sure that you will spark students interest

Å Integrate an educational reflection 

ÅProvide one example each for how you will evaluate your students learning 

progress formatively and summatively

ÅThink about an engaging format to present your program in 10-15 minutes 

next time

Task 4.3.: Develop an educational program 

Choose a soil (health) topic. 

Create learning activities which help students to achieve the given learning goals in 

each of the 5 phases: Engage, Explore, Explain Elaborate and Evaluate



Now it is your turn:

loess-project.eu

Å Present your soil health teaching programme in an 

engaging format. 

Å Everyone has 10ï15 minutes to do so. 

Å The audience should take notes and ask questions 

afterwards to help those presenting to reflect on and 

to improve their ideas.



56


