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The aim of this reference book  
 

To empathy, and to the acceptation of others it is inevitable for us to be able to face our fears, 
acknowledge our emotions, and that we see the world in a fundamentally positive way ς in other 
ǿƻǊŘǎΣ ǿŜ ǎƘƻǳƭŘ ƘŀǾŜ ŜƳƻǘƛƻƴŀƭ ƛƴǘŜƭƭƛƎŜƴŎŜΥ ǿŜ ǎƘƻǳƭŘ ǊŜŀƭƛȊŜ ƻǘƘŜǊǎΩ ŀƴŘ ƻǳǊ ƻǿƴ ŦŜŜƭƛƴƎǎ ŀǎ 
well, thus we could act appropriately with being aware of these feelings. As a conclusion of these, 
the best we can do is to help teenagers and young adults to be able to understand themselves, 
their feelings and emotions better. The Lehua ς Learning Humanity from Animals ς project offers 
opportunity to this. In the focus of our activity stands the human-animal interaction. With the help 
of the training created during the project and the related training materials we are searching for 
the solution, how our relationship with animals and nature contributes to the development of our 
intra- and interpersonal skills, empathy, resilience and coping skills. 

The major aim is to reach the group of educators, social workers, youth leaders, so every 
professionals who are working with people between the age of 13 and 29, whether they are 
working in a formal or in an informal environment. We create our intellectual materials for them, 
thus they can adopt a method with holistic approach of human-animal interaction into their 
everyday work resources: 

A collection of exercises (a list of tried and working tasks) 

The draft of the training that consists of seven modules 

Detailed draft for lessons of some modules 

An exercise book handed to those taking part on the course 

 

The construction of the reference bo ok 
 

The reference book consists of two main parts. Firstly, you can read about the tasks of the trainer 
and the possible challenges that can occur during the training in general, it offers solutions, which 
help by solving the problems. This is how it would like to show the basics for those, who have just 
started working as a trainer. After the general review comes the concrete introduction of the 
Learning Humanity from Animals program. The reference book introduces the modules of the 
training included certain exercises and games in the planned order. The descriptions of the 
construction of the modules are concluded shortly and then are the exercises explained according 
to the following: 

¶ Introduction of the module 

¶ Aim of the module 

¶ Duration of the module 

¶ Topics to elaborate 

¶ The detailed process of the courses 

¶ Detailed description of the exercises 

¶ Needed time, group number, age, equipment, preparation 

¶ Description of the exercise 
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¶ Varieties 

¶ Experiences and difficulties 

¶ Knowledge, which is needed to the modules related to certain topics (certain species, 
biological expressions and information, etc.) 

¶ Other (useful information, webpages, comments) 

 

Task of the trainer  
 

The aim of the training is somehow always the learning and development through collective 
activities, exercises and adventures. Although the trainer has increased amount of responsibilities 
during the training (creating the group and keeping it; being aware of the processes in the group; 
dealing with the caused emotions, etc.), the training is still based on the highlighted strength and 
responsibility of the group: everyone is equal, and everyone forms the group. To the appropriate 
efficiency of the training is it inevitable to create a trusty atmosphere and also keeping it. Thus, 
creating and protecǘƛƴƎ ǘƘŜ ŜƳƻǘƛƻƴŀƭ ǎŜŎǳǊƛǘȅ ƛǎ ŀƭǿŀȅǎ ǘƘŜ ǘǊŀƛƴŜǊΩǎ Ƴŀƛƴ ǊŜǎǇƻƴǎƛōƛƭƛǘȅΦ Lǘ ƛǎ ǾŜǊȅ 
important that the conditions of the basis of common work would be presented:  

Participation in the training/exercises is voluntary ς everyone has to have opportunity to 
participate in a depth that is acceptable for them 

{ƛƴŎŜ ŀƭƭ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƻǇƛƴƛƻƴ ŀƴŘ ŎƻƳƳŜƴǘ ƛǎ Ŝǉǳŀƭƭȅ ƛƳǇƻǊǘŀƴǘΣ ƳŀƪŜ ǎǳǊŜ ǘƘŀǘ ŜǾŜǊȅƻƴŜ ƛǎ 
listened to if they have something to add without justice  

All participants should fulfil their own needs ς all of them should have opportunity for expressing 
their needs and asking for help 

Being a trainer is complex, and has more levels, thus we would like to advise the dual leadership, 
that the trainings and the modules would be led by two different people parallel. In this case 
sharing the tasks and responsibility is possible, because monitoring three different levels is 
difficult to do alone: 

The concrete leading and making the whole progress real. Holding ourselves to the time and the 
borders of the game. The execution of the aim of the training. (What is the point in my exercise? 
If my aim is to develop communication skills, can I see that they are improving their skills right 
now? Do the tasks have the same effect I planned? Do I have to change something in the process? 
Is there any exercise that worth rather more or less time?) 

Group dynamics. Level of the cooperation of the group and their emotions/mood. The basis of 
group dynamics is that the group is more than a collection of people. Due to the atmosphere, the 
individual behaviour changes, members influence each other. People in the group start 
interactions, create relationships, communicate, cooperate, or they start competing that leads to 
the change of the group or even the individual. (How does the group work? What amount of 
emotion and efficiency is present in the cooperation? What is the formed group norm? Beyond 
making the exercises real, what are the important processes in the group? What kind of 
disagreements are there in the group? Can the members feel any conflict?) 

Emotional situation and mood of the participants. The games and exercises, the amount of time 
spent together, and the commonly lived experiences have different effect on each member. The 
quantity of participation, attention and feelings can move on a wide scale. (How do the 
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participants feel about the exercises? Are there any of them, who has intensive positive/negative 
feelings? Does any of them need increased attention or help?) 

To be able to follow the level of the function of the group and the individual feelings with 
attention, we would like to offer more aspects, which can help by analyzation: 

Aspects of group dynamics and conflict resolution ς to follow the group work 

Self-reflection, questions that help processing the feelings ς to follow the emotions and mood of 
certain people, and supporting their self-knowledge process 

The summaries from the field of business and being a head-teacher bring some examples and use 
the following resources: 

.ƻǊǾłƪ ałǊƛŀΣ IƻŘƻǎǎȅ YŀǘŀƭƛƴΣ aƻƭƴłǊ YǊƛǎȊǘŀΣ wŀōŜŎ LǎǘǾłƴΥ ! ǇǳƭȊłƭƽ ƛǎƪƻƭŀΦ ¨ǘƳǳǘŀǘƽ ƪǀȊǀǎǎŞƎƛ 
ƛǎƪƻƭłƪ ƳǼƪǀŘǘŜǘŞǎŞƘŜȊΦ .ǳŘŀǇŜǎǘΣ нлмоΦ 

aƻƭƴłǊ YǊƛǎȊǘŀ Şǎ ƪƻƭΦΥ !Ȋ ŞƭŜǘ ƧłǘŞƪ нΦ aƽŘǎȊŜǊǘŀƴƛ ƪŞȊƛƪǀƴȅǾ ƻǎȊǘłƭȅŦǃƴǀƪǀƪ ǊŞǎȊŞǊŜΦ YƻƳłǊƻƳΣ 
2014. 

{ǳƘŀƧŘŀ ;Ǿŀ ±ƛǊłƎΣ tƘ5Υ tŜŘŀƎƽƎǳǎ ƳŜǎǘŜǊǾƛȊǎƎłǊŀ ŦŜƭƪŞǎȊƝǘǃ ƧŜƎȅȊŜǘΦ aYLYΦ .ǳŘŀǇŜǎǘΣ нлмтΦ 

 

 

Basics of group dynamics  
 

Fundamental characteristics of a group 

A group is always founded because of a reason, which is obvious for its members. These reasons 
could be for example: learning, development, completing a task or a project. These are called 
HARD processes. Next to the hard processes, there are also the SOFT ones, which we have just 
realized. This consists of the quality and quantity of the interaction between the members, the 
ƎǊƻǳǇΩǎ ŎǳƭǘǳǊŜ ƻǊ ǘƘŜ ŎƻƳƳǳƴƛŎŀǘƛƻƴΩǎ ǘȅǇŜΦ  

Soft processes can either help or block the run of the hard process (e.g.: learning). That is why it 
is so important that a capable leader can help by the formation of the soft processes. Keeping 
these in hand and being able to handle personal and in-group relations appropriately helps in the 
effectiveness of learning, development and work.  

 

Levels of group dynamics 

Orientation level (getting to know each other) 

The characteristics of this beginning period consist of a behaviour according to loose social relation 
norms, some kind of insecurity, searching for place and getting to know each other. The role of 
the leader is significant, the members try to accept him/her without argumentation as the only 
person responsible for the security and order. This also means the formation of a kind of 
dependence from the leader until a trusty atmosphere sets. Here will the leader role be extremely 
important, since he/she can lay the foundation of a successful working progress at this period. 

The intention for security is part of discussing the borders. Here are connected the discussions 
related to time and space, and also agreements on the fundamental rules and the goal of the 
group. Creating a secure and trusty feeling is one of the most important stations of setting an 
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example as a leader, others are finding out the fears of the members, making it transparent, 
broadening the information about each other, more personal relations beyond the fundamental 
knowledge. This makes stepping to the next level possible. 

Fighting for the roles (storming)  

The bigger the security, the more feelings turn up. That is why finding the roles and competitions 
between the members start in this period. At this time are the smaller groups and unions within 
the big group formed. This frustration in the beginning is followed by a tendency for peace, which 
leads from finding the differences to finding the common characteristics, people will re-evaluate 
the things that turned up in the argument, thus acceptance will born.  

If we re-evaluate these conflicts, this period of formation, we should be really grateful, because 
all of the stress that was felt at first holds huge energy in itself that could be built in the group 
processes and can lead to a possibility of stepping forward. At the end of this period roles will be 
in order, everyone will know his/her place, thus the group could step to the next phase.  

Consolidation period 

Fighting the rivalisational fights (and getting exhausted in it emotionally), the group will find its 
inner balance. The construction of the group becomes solid step by step in connection with 
relationships and emotional interactions. Rules will be formed included cooperation and roles of 
the members. Participants are more loose because of the security given by the norms, their 
activities are increasing, and they express more and more personal information. Trust within the 
group also increases. Norms are established, working methods are worked out, and the efficiency 
of the group is perhaps repaired with trying new forms. Members face the problems and try to 
solve them ς not only in the hard, but in the soft levels too. A kind of dependence is formed 
ǘƻǿŀǊŘǎ ǘƘŜ ƻǘƘŜǊ ƳŜƳōŜǊǎΣ ǘƘŜ ƎǊƻǳǇ ŀƴŘ ƛǘǎ ƎƻŀƭǎΦ ¢ƘŜ ƭŜŀŘŜǊΩǎ ǘŀǎƪ ƛǎ ƳƻǊŜ ŀƴŘ ƳƻǊŜ 
convenient, his/her earlier behaviour already sets an example for forming norms and 
consolidation. It is advised to go back to the background and to use the independence of the 
group, and interrupting the processes only when there is a crisis in the cycle of development, 
focusing on the critical situation. Treasure and let the increasing amount of independence of the 
group.  

 

Creative period 

The group is working on their goal joyfully, on the one hand, they are successful in managing the 
hard processes and on the other hand, they live their cooperation very well. The group gains great 
experience in fighting with problems, and in using their skills and own resources. They try to 
observe problems down-to-earth and solve them creatively. Leader functions are shared between 
ǘƘŜ ƳŜƳōŜǊ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ǇǊƻōƭŜƳ ǘƘŜȅ ƘŀǾŜ ǘƻ ŦŀŎŜ ǊŜŎŜƴǘƭȅΦ aŜƳōŜǊǎΩ ŎƻƴŎŜƴǘǊŀǘƛƻƴ 
expands on completing the task (hard process) and on nurturing their relationships (soft 
processes). For the members the group will be a reference group, which can influence their self-
esteem, judgements and norms. They are waiting for the meetings and feel that the group is a 
ǎǇŜŎƛŀƭ ΨǇƭŀŎŜΩ ƛƴ ǘƘŜ ǿƻǊƭŘΦ ¢ƘŜ Ƨƻȅ ƻŦ ŜŦŦƛŎƛŜƴŎȅΣ ƎǊƻǳǇ ƛŘŜƴǘƛǘȅ ŦƻǊƳǎΦ aŜƳōŜǊǎ ŀǊŜ ŀōƭŜ ǘƻ 
ƻōǎŜǊǾŜ ŀƴŘ ǘǊŜŀǎǳǊŜ ŜŀŎƘ ƻǘƘŜǊΩǎ ǊƛŎƘ ƻǿƴ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΦ wŜƭŀǘƛƻƴǎƘƛǇǎ ŀǊŜ ŜŀǎȅΣ ǘƘŜȅ ǎƻƭǾŜ ǘƘŜ 
personal oppositions. The group becomes a successful common community and will be able to 
self-regulate itself.  

Second rivalisation period 

At the end of the group processes rivalisation resurrects again, when it gets clear that after the 
inner work, learning and training, they will be concurrent again in the outer world. In this period 
rivalisation fights are not so harsh, but their matter is much deeper. Competing with the leader 
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renews, it is composed that he/she should be a partner, colleague, so he/she should treat the 
members as equal partners. We, as leaders should support this process, even if it is painful.  

Goodbye, grief, evaluation 

aŜƳōŜǊǎ ŜǾŀƭǳŀǘŜ ǘƘŜƛǊ ŜȄǇŜǊƛŜƴŎŜǎΣ ƭƻƻƪ ŀǘ ǘƘŜ ǊƻŀŘ ǘƘŜȅΩǾŜ ŀƭǊŜŀŘȅ ŘƻƴŜΣ ŀƴŘ ŘǊŀǿ ŀ 
conclusion. Many of them see the development and their own achievement in this period as a 
whole, so the own group gets re-estimated. As an important topic, it is also mentioned how can 
they use the learnt things in their further life, when they will be alone between different borders.  

Conclusion 

It is highly important to meƴǘƛƻƴ ǘƘŀǘ ǘƘŜ ǇǊƻŎŜǎǎŜǎ ǿŜΩǾŜ ǿǊƛǘǘŜƴ ƛƴ ǘƘŜ ŦƻǊŜƎƻƛƴƎ Ŏŀƴ ƘŀǇǇŜƴ ƛƴ 
only a few minutes as well. If one of the processes is not finished properly and the group cannot 
step into the next phase, it could turn up as an unsolved question in the later periods. The 
mentioned levels of development highlight only the main points, and the development is more 
like a spiral than a straight line. Certain things can turn back again, but in another context. This 
depends on the amount of time the members spent together. 

Dealing with conflicts 

In order to be able to see why it is truly important dealing with conflicts consciously, at first we 
have to define what is a conflict exactly. Conflict is an unclear situation between two or more 
people/group, which challenges strong feelings and emotions, and is created because of a 
controversial problem or question. Conflicts are not necessarily being aggressive, sometimes it 
never turns out, it is never said, and sometimes none of the members realize. Conflicts heavily 
burden persƻƴŀƭ ǊŜƭŀǘƛƻƴǎ ƛƴ ǘƘŜ ƭƻƴƎ ǊǳƴΦ ¢ƘŀǘΩǎ ǿƘȅ ƛǘ ƛǎ ǎƻ ƛƳǇƻǊǘŀƴǘ ǎǇŜƴŘƛƴƎ ǘƛƳŜ ŀƴŘ ŜƴŜǊƎȅ 
with conflicts, because it will worth the effort both emotionally and time-sparingly. Emotionally, 
because conflicts are painful for both person, not dependent on which person can prove his/her 
truth. Time-sparingly, because conflicts burden our feelings even in the most unimportant case, 
in more serious cases others can be involved that can lead to arguments and bullying.  

If we think of group dynamics, we should look at the following aspects: 

¶ What can be showing up of conflicts show us about which phase our group is in? In the 
earlier period of group life, to be concrete, in the storming phase, conflicts have an 
enormous role, because members have an opportunity to fight for example for their role 
in the class. The values of the class form according to this, thus it will be decided, what is 
accepted in the community and what is not, what kind of general values are accepted or 
condemned. 

¶ If stormy phase with conflicts is created in later periods, it is possible that some kind of 
change is present (an arrival of a new classmate), which makes them turn back to the 
storming phase to reform some values and rules according to the new situation.  

¶ Is there enough tolerance, empathy and fundamental argumentation culture for the 
conflicts to evolve? If we look at the class as a practicing place for self-development, then 
we could say that living the conflicts with their development, students can improve some 
effective, fundamental skills to their later adulthood. To this it is needed the conflict not 
to be growing tension or just fighting without any aim or hurting each other, we should 
build a trust net, which could hold the difference in opinion, interest and personal issues. 
The adǳƭǘ ƭŜŀŘŜǊΩǎ ǘŀǎƪ ƘŜǊŜ ƛǎ ǘƻ ŎƻƴǘǊƻƭ ŀƴŘ ς ƛŦ ƛǘΩǎ ƴŜŜŘŜŘ ς build tolerance in the group 
in order to make students conscious about that it is not necessary to love everyone and 
agree everyone, but they should be tolerant and respectful against disagreements.  
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Self-reflexion, and questions that help processing the experiences 

The Lehua exercises offer four kinds of methods to experience interaction with others and even 
ǘƘŜƳǎŜƭǾŜǎΣ ƳƻǊŜƻǾŜǊ ŜȄǇŜǊƛŜƴŎƛƴƎ ƻǘƘŜǊǎΩ ŀƴŘ ƻǘƘŜǊ ǇŜƻǇƭŜΩǎ ǎƛŘŜǎΥ 

¶ Meeting living animals and experiencing several kinds of emotions in these meetings. (Joy 
of relationship, fear from thought and real danger, disgust from the very different, pride 
that comes from beating these things, etc.) 

¶ Through the observation of animals and learning about them we can find parallelism in 
behaviour. What kind of partners are the different kinds of birds? How do monkeys react 
as parents? What does a rhinoceros do when it is scared? How do we deal with these in 
our personal life? 

¶ Living how could a person exist as an animal, and what perspective could animals 
demonstrate the world. What does a living specie percept from the world, which lives 
under the ground? What could the flying lifestyle perspective be? What lessons could 
these perspectives have that are interesting even for people?  

¶ ¢ƘŜ ƻōǎŜǊǾŀǘƛƻƴ ƻŦ ǘƘŜ ƳŀƴƪƛƴŘΩǎ ǎǘŜǊŜƻǘȅǇŜǎ ǊŜŦƭŜŎǘŜŘ ƻƴ ŀƴƛƳŀƭǎ ƛƴ ǘŀƭŜǎΣ ŀƴŘ ƛŘƛƻƳǎΦ 
What do we exactly talk about, when we speak about cockroaches? What kind of 
movements and people do we find sympathic? 

Questions or other techniques after the exercises help by progressing the lived experiences, 
sharing the observations, deepening the learnt materials, so enrich self-knowledge. The more 
opportunity is there for a person to see how he/she behaves, what he/she feels, what motivates 
him/her, what made that feeling turn up, and how does it influence the cooperation, the clearer 
will the answer be for the questions of self-development: Who am I? What kind of a person am I? 

We can approach discussing the various types of experiences and the personality forming 
happenings with verbal and non-verbal techniques as well. The most common verbal technique is 
the processing help question, which can happen in small or big group, but even in pairs. (At this 
time, members discuss the questionǎ ǘƘŜȅΩǾŜ ŀƭǊŜŀŘȅ ǎǘŀǘŜŘΦύ ¢ƘŜ ǉǳŜǎǘƛƻƴǎ ŀǇǇǊƻŀŎƘ ƛƴ ǘƘǊŜŜ 
possible ways from the personal to the common experiences:  

¶ Personal experiences, observing the own feelings. (How did it feel participating in the 
exercises? What was easy? What was hard? Was there anything that touched you in a 
specific way?) 

¶ Evaluation of the group and its mood. (How could you cooperate as a group? Was there 
any strategy you followed? How efficient was that strategy?) 

¶ Generalizing. (How is it presented in the society? What kind of similar phenomenon do 
you experience in the world around you?) 

During the harder group games, which need much more cooperation, it is needed to discuss the 
cooperation related questions in a deeper context. In this part, working out the questions can be 
continuous as a funnel model in three steps. This kind of processing helps leading the period of 
review and also helps by understanding emotions, moreover, makes the participants be able to 
reach the evaluation of more difficult and deeper lessons, the deeper analysis of group dynamics:  

What happened? First mapping the facts, then the feelings. ς What events have you experienced? 
How do you feel about these events? 

To ask the participants to tell what happened during the training will help gaining information 
about their experiences. This information can be much different from our observations and the 
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ƳŜƳōŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜǎ Ŏŀƴ ŀƭǎƻ ŘƛŦŦŜǊ ŀ ƭƻǘΦ ! ǇŀǊǘƛŎƛǇŀƴǘ ǿƛǘƘ ŀ ƭŜŀŘƛƴƎ ǊƻƭŜ ƛǎ ǿŀȅ ƳƻǊŜ ŘƛŦŦŜǊent 
from those who were the silent ones. This phase of review is capable of making the members 
express their feelings that were created during the training, which is important, because after 
unwrapping emotions, it is easier to step forward to the next level.  

What was important? Searching for key points, key happenings. 

In this level we start searching for information, which is held as important by the group. If the first 
ƭŜǾŜƭΩǎ ǘŀǎƪ ǿŀǎ ŎƻƭƭŜŎǘƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴΣ ǘƘƛǎ ǎŜŎƻƴŘ ƭŜǾŜƭ ƛǎ ŦƻǊ ŦƻǊǿŀǊŘƛƴƎ ǘƘŜ ƛƴŦƻrmation. Which 
movements were important according to the events? How did personal experiences and emotions 
influence each other? What relations did form between the members? 

How about the future? What kind of personal and group morals are formed? 

After analysing the key points, the focus turns toward to those questions, that are related to future 
changes, which can make the work of the group, or of each person more efficient, free from 
conflicts, etc. How could we process the learnt things in practice? How can the group change its 
behaviour in the next exercise? 

Next to the verbal techniques, which need longer answers, there are also those, which need short 
ones. These could be verbal or non-verbal as well.  

For example: 

¶ Concentrated expression of experiences in word, symbol, title, etc. (How would you 
express in one word how you are now? If there would be a movie of the experiences, what 
title would you give?) 

¶ Shaping the experiences with help of pictures, colourful cards, symbolic rocks, etc. 
(Choose one of the pictures, which shows how you feel!) 

¶ {ƘŀǇƛƴƎ ǘƘŜ ŜȄǇŜǊƛŜƴŎŜǎ ǿƛǘƘ ΨƭƛǾƛƴƎ ǎŎǳƭǇǘǳǊŜǎΩΦ ό.Ŝ ƛƴ ŀ ƪƛƴŘ ƻŦ ŀ ǇƻǎƛǘƛƻƴΣ ǿƘƛŎƘ 
expresses how you lived this exercise.) 

¶ Expressing experiences with creating: drawing, sculptures, panting, etc. (Create 
something that shows how you feel!) 

Whatever method we choose, an important aspect is to create an emotionally secure atmosphere 
and freedom in answering the reflective questions. Important is that all participants would share 
from their experiences, as much as they want and that these would be accepted and understood 
by every other member.  

In conclusion, as we see it, the trainer job has several levels and colours, it needs much practice 
until someone becomes professional, and will be able to concentrate on simultaneously running 
exercises. (The concrete leading of the training, making the programmes real. The group dynamics. 
/ŜǊǘŀƛƴ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƳƻƻŘΦύ IƻǿŜǾŜǊΣ ǿŜ ƻŦŦŜǊ ƛǘ ōȅ ƘŜŀǊǘ ōŜŦƻǊŜ ǎǘŀǊǘƛƴƎ ǘƻ ŜȄŜǊŎƛǎŜ ŦƻǊ ǘƘƻǎŜΣ 
ǿƘƻ ƘŀǾŜƴΩǘ ǎǘŀǊǘŜŘ ȅŜǘΦ !ǘ ŦƛǊǎǘΣ ǿŜ ǎƘƻǳld choose a group, in front of which we are confident, 
competent. In the development self-reflexion can also offer some help just like on the training for 
the participants. We ourselves or with our partners should think about the following questions 
after the already held trainings: How would I evaluate the processes of the group? What kind of 
important happenings were there? How would I grad my trainer role? What would I change for 
the next time? What would I keep? 
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1. module: An experience -based demonstrati on of the  
objectives and the methodology of the Lehua -project  

 

The purpose 

and the 

duration of the 

module 

 To provide initial experience for the week with the help of the 
knowledge gained on nature: 

¶ learning by experience 

¶ development of self-knowledge  

¶ identification of behaviour problems 

¶ gaining new knowledge on biology/nature 

¶ development of social competence (cooperation). 
Duration: 3-4 hours 

   

Topics to be 

discussed 

 ¶ different methods of learning 

¶ everything and everybody can become the source of the 
development of learning and self-knowledge  

¶ experience-based learning 

¶ informal learning 

   

Detailed 

schedule of the 

activity 

 Greeting, introducing the participants 
30 minutes Memorable experience with animals 
30 minutes Collecting things in nature 
10 minutes Break 
45 minutes Investigation with animals 
30 minutes Closing session, sharing experiences 

 

Detailed description of the activities in the module 

 

1. Greeting, getting to know each other, memorable experience with animals 

Time needed 
Number of people in the 

group 
Age 

30-45 minutes (depending on 
the number of participants) 

can be a whole class 13ς29 

 

Everybody stands up, first we only ask participants to look at the faces and features of their group 
mates. Next, we ask them to look for their countenance, and if they happen to ƳŜŜǘ ǘƘŜ ƻǘƘŜǊΩǎ 
countenance, they should swap their places in the circle. When the meet each other in the middle 
of the circle, they can greet each other as they wish with an encouraging smile, or a handshake or 
a padding on the shoulder, or an embrace, or with anything that feels comfortable for both of 
them. After this, we shall ask them to look for countenances, but when they meet in the middle 
of the circle, they should say the otheǊ ǇŜǊǎƻƴΩǎ ƴŀƳŜ ŀƭƻǳŘΦ ¢Ƙƛǎ ǿƛƭƭ ƘŜƭǇ ǘƘŜƳ ƳŜƳƻǊƛǎŜ ǘƘŜ 
names.  
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After everybody has had the chance to meet the majority of the group mates, we shall stand in a 
circle again forming pairs preferably with people they know the least. Then we shall ask them to 
share the following ideas with each other: 

¶ The most memorable/determining experience with animals in my life (it can be positive 
or negative) 

¶ What do you think? If your pair had the chance, what kind of animal would he/she prefer 
to change to and why. 

¶ A further question on the subject we have some time left. 
 

Every pair has 6-6 minutes for each question, and the pairs swap after each question in order for 
the participants to be able to get to know as many people as possible. 
If there is a new pair-work exercise coming, the last instruction should ask them to choose the 
pair, with whom they will work together for a longer period of time.  

 
Pitfalls and experience: 
In case the majority of the pairs do not feel at ease and finish their conversation sooner than the 
given time frame, the discussion can be finished earlier. In a reverse case, if there is a lively debate, 
we should give them some extra time for their discussion.  
 

2. Collecting things in nature 

Time needed 
Number of people 

in the group 
Age Tools Preparations 

from 30 minutes 
up to 4 hours 

in groups of 4-5 (3-
8), any number of 
groups can be 
formed, ideally 3 
groups (from1 ς up 
to 6 groups) 

13-29 
worksheet, 

nature 

forming groups, 
distributing worksheets to 
the groups, determining 
the size of the area for the 
exercise 

 
Each group has to find tasks listed on their worksheet. The number of tasks depends on the time 
the participants want to spend on the game. In 1 hour usually 10-20 tasks can be completed.  
Examples for the tasks: 

¶ something which reaches out towards the Sun 

¶ something which is hidden from the Sun 

¶ something which can be a cloud 

¶ something, which shows that the wind is blowing 

¶ something, which shows what it is like after the rain 

¶ feather 

¶ bone 

¶ they are exactly one hundred 

¶ something blown up by the wind 

¶ the animalǎΩ ǳƴŘŜǊƎǊƻǳƴŘ Ƙŀōƛǘŀǘ 

¶ something sharp 

¶ something beautiful 

¶ something white 

¶ something soft 

¶ a big smile 

¶ a leaf bitten by somebody (not by you!) 

¶ trash thrown away by 5 people 
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¶ something which is completely straight 

¶ something, which has no role in nature 

¶ something, which is important in nature 

¶ something, which collects solar energy 

¶ something, which gives a sound 

¶ a big smile 
 

The completion of the task can be done differently depending on the nature of the task: by 
collecting the items physically, by taking photographs, by showing them, or by simply talking about 
them.  
After the groups have finished the tasks, we should discuss them. In this way, they can learn from 
each other by sharing their feelings, and experience.  
In tasks, (e.g. a big smile) where there is no concrete solution, they should explain why they chose 
the given subject or phenomenon, what they think about them. 
 
Variations: 
Can be played once, but if the group spends a longer time together (e.g. in a camp), some tasks 
can be given daily. Tasks can be classified according to the following groups e.g. weather, senses, 
usefulness of nature or animals. 
The completion of the tasks can be done scattered from one place, or on a given route, or on the 
occasion of hiking.  
 
Pitfalls and experience: 
hƴ ŀǎǎƛƎƴƛƴƎ ǘƘŜ άƘǳƴǘƛƴƎ ŀǊŜŀέΣ ǿŜ ǎƘƻǳƭŘ ƳŀƪŜ ǎure to adjust its size to the local knowledge of 
the group in order to prevent them from getting lost. But since a very small area can be enough 
in order to solve the tasks, this is usually not a problem.  
If the groups are too big, it may be a problem that some members do not take part in the activity.  

 
Source:  
Cornell, Joseph: Sharing nature with children (Watford, Herts, Exley Publications, 1990 
 
 

3. Investigation with animals 

Time 
needed 

Number of 
people in a 

group 
Age Tools 

45 
minutes 

can be a whole 
class 

13-29 

map of the area by marking the location of the 
άǾƛŎǘƛƳέΣ ǘǊŀŎŜǎ ƴŜŎŜǎǎŀǊȅ ƛƴ ƻǊŘŜǊ ǘƻ ƳŀƪŜ ǘƘŜ 
story (objects, photos, animals parts), slips of 
paper necessary for the investigation (which are 
numbered by the groups based on what they 
regard to be traces), tools needed to make 
graphic novels (scissors, paper, glue, marker pen, 
graphic novel base -newspapers) 

 
In a classroom or in the school yard different objects, animal parts are placed before the game. 
Objects, which are relevant from the point of view of the story, as well as objects that are not 
important in the story. Bony objects relating to the victim are necessary to be placed. They are 
the only ones, which are marked on investigation sheets given to the players at the beginning of 
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the game. The remaining traces must be identified by the players themselves by paying attention 
to the following things:  
The location of the victim can be found based on the map. How is the victim situated? What kind 
of remains can we see? Who can be the victim? Can there be more victims? What other traces 
can we record? What messages do the traces transmit? What can be the cause of the death?   

 
Discussion:  
Detectives make notes by investigating the area on the basis of the recorded traces, remains, 
objects and messages. The participating groups prepare their own report in the form of a graphic 
novel (either from newspaper articles or from drawings). In the end, the groups present their 
άŎŀǎŜέΣ ǿƘƛŎƘ ǘƘŜȅ ƘŀǾŜ ƛƴǾŜǎǘƛƎŀǘŜŘ. What kind of story do we get to know form the files?  

 
Aspects to be considered in discussing the task: 

¶ Where can the scene of the crime/location? What kind of traces have you found? What 
other traces can we record?  

¶ What messages do the traces transmit?  

¶ What kind of remains can we see?  

¶ What/Who could have been the victim?  

¶ What is the most probable cause of the death?  

¶ Who could have been the perpetrator?  

¶ What kind of story can we detect from the traces?  

¶ Was it difficult to identify the victim? The traces? To what extent was the context 
straightforward or complex? Was it difficult to unfold the story? 
 

If we carry out our tasks within the framework of an educational activity: 
It is important for the tasks to build on the knowledge gained in a formal educational environment. 
We should build the knowledge from different school subjects in our activities and we should 
approach them from a new angle, the creative and independent processing of which will make it 
enjoyable for the participants.  
 
For the activities held in the zoo we use the scull of a polar bear. The misleading traces refer to a 
reindeer or a seal. In order to help, we place traces referring to their habitat and its destruction. 
With our irresponsible behaviour, and the acceleration of global warming it is us who cause the 
death of the animal.  
 

Worth to know: background information about the subject 

 
Polar bear (Ursus maritimus) 

Distribution: Arctic Circle 
Dimensions: Size: 200ς250 cm,  

         weight: 150ς800 kg 
Diet: Carnivorous 
Social interactions: Predominantly 
solitary in the wild 
 

This species has received its scientific name 
ƳŜŀƴƛƴƎ άƳŀǊƛǘƛƳŜ ōŜŀǊέ ŦƻǊ ǎǇŜƴŘƛƴƎ Ƴƻǎǘ 
of its time on polar sea ice. It covers long 
distances responding to seasonal changes in 
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sea ice conditions. Although predominantly solitary, abundant 
food resources may attract as many as a dozen individuals from 
far and away to a given site. The fur of these bears is actually 
transparent but looks white due to the air spaces in the coarse 
guard hairs scattering visible light. Whereas cubs have a snow 
white pelage, adults appear tan or yellowish to the eye. The 
outer layer repels water, the thick undercoat serves as 
insulation. The skin is black to absorb more heat. The largest of 
extant ursids, boars standing on their hind legs may be up to 3 
metres high. These are the best swimmers of all bears, using 
mainly their large forepaws for propulsion. Polar and brown 
bears are thought to have diverged from their common ancestor 
as recently as 200,000 years ago. The melting of Arctic sea ice 
seriously threatens the long-term survival of this species. 
 
More about the topic: 
https://www.iucnredlist.org/species/22823/14871490 
http://www.zoobudapest.com 
http://www.termeszettar.hu/anyagok/jeges/jeges.htm 
http://www.allatvilagmagazin.hu/allatvilag-archiv/allatvilag-2015-4.pdf 
https://szabadtudostermeszetbuvar.blog.hu/2014/11/14/miert_ne_egyel_jegesmedve_majat 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.zoobudapest.com/
http://www.termeszettar.hu/anyagok/jeges/jeges.htm
https://szabadtudostermeszetbuvar.blog.hu/2014/11/14/miert_ne_egyel_jegesmedve_majat
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2. module: Controlled  by the senses 
 

The purpose 

and the 

duration of the 

module 

 To explain the differences between sensing, perceiving and 
contemplating. The ways of perception and their consequences. 

¶ relation between body structure, lifestyle and behaviour 

¶ drawing conclusions 

¶ relation between behaviour and perception 

¶ names of the sensory organs and the sensations they 
perceive and differentiate 

¶ teamwork, self-organization 
Time span: 3ς4 hours 

   

Topics to be 

discussed 

 ¶ physical differences in perception 

¶ factors affecting our perception of reality (emotions, 
attitudes, etc.) 

¶ adaptation, evolution, psychology  

¶ empathy, tolerance, nature conservation 

   

Detailed 

schedule of the 

activity 

 15 minutes Methodological assessment and discussion 
10 minutes Energizing play ς animal sounds ς find your partner by 
voice or activating senses, attuning to activity 
10 minutes Orientation in bats 
30 minutes Mystery boxes: examination of animal parts by touch 
15 minutes See what a rhino sees 
30 minutes Presentation ς animal senses 
10 minutes Break 
60 minutes Formulating individual moral principles based on 
differences in perceiving animals 
60 minutes Defining individual expectations, pledges and 
ŘŜǾŜƭƻǇƳŜƴǘ ƻōƧŜŎǘƛǾŜǎ ōȅ ǳǎƛƴƎ ǘƘŜ άthree ǘǊƛǇƭŜǎέ ŀǇǇǊƻŀŎƘ 

 

Detailed description of the activities in the module 

 

1. Methodological assessment and discussion 

Time needed 
Number of people in the 

group 
Age 

15 minutes can be a whole class 13ς29 

  
Every morning, participants should be given the opportunity to discuss issues dealt with on the 
previous day with their instructors. A day after they will typically have a deeper understanding of 
the events and can/dare to ask better questions. This also gives latecomers a chance for falling 
into line with the others. 
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2. Activating senses, attuning to activity 

Time demand: 5 minutes 
We sit down in a circle, close our eyes and concentrate on bodily feelings, then on noises, after 
that on the taste and smell of food given around on plates, and subsequently on the touch of 
scarves circulated among the participants. 

 

3. Bat orientation game 

Time demand Group size Age Accessories 

10ς20 minutes minimum 15 participants 13-29 scarf/shawl 

 
Participants disperse in the room/area. We ask one of them to take the role of a bat and seal 
his/her eyes with a scarf/shawl. With his/her vision thus impaired he/she must find his/her way 
to the other end of the room, evading the objects or obstacles represented by the other 
ǇŀǊǘƛŎƛǇŀƴǘǎΦ ²ƘƛƭŜ άŦƭȅƛƴƎ ŀǊƻǳƴŘέΣ ƘŜκǎƘŜ ŜƳƛǘǎ ǎƻǳƴŘǎΣ ǿƘƛŎƘ άƎŜǘ ǊŜŦƭŜŎǘŜŘέ ōȅ ǘƘŜ άƻōƧŜŎǘǎΣέ 
ƛΦŜΦΣ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘόǎύ ŎƭƻǎŜǎǘ ǘƻ ǘƘŜ άōŀǘέ ǊŜǇŜŀǘόǎύτάŜŎƘƻόŜǎύέτthe same sound. The bat must 
find the way without bouncing into anȅ ƻōǎǘŀŎƭŜΦ ¢ƘŜ ǾƻƭǳƳŜ ƻŦ ŜŀŎƘ άŜŎƘƻέ Ƴŀȅ ǊŜŦƭŜŎǘ ǘƘŜ 
distance of an object from the bat, i.e., obstacles nearby resound louder than those further away. 

 
Variations: 
Alternatively, one of the participants may take the role of a moth. In this case, the assignment of 
the bat is to hunt down the moth. We ask the participants to form a circle and hold hands. The 
ǘǿƻ άŀŎǘƻǊǎέ ǿƛƭƭ ǘŀƪŜ ǘƘŜƛǊ ǇƭŀŎŜǎ ƛƴ ǘƘŜ ŎŜƴǘǊŜ ƻŦ ǘƘŜ ŎƛǊŎƭŜΣ ƻƴŜ ǇƭŀȅƛƴƎ ǘƘŜ ōŀǘΣ ǘƘŜ ƻǘƘŜǊ ƛǘǎ 
prey. The bat has his/her eyes sealed and can only hear but not see the victim. When the actor 
ǇƭŀȅƛƴƎ ǘƘŜ ōŀǘ ǎƘƻǳǘǎ άōŀǘΣέ ǘƘŜ ƻǘƘŜǊ Ƙŀǎ ǘƻ ŀƴǎǿŜǊ ǿƛǘƘ άƳƻǘƘΦέ ¢ƘŜ ƳƻǊŜ ǘƘŜ ōŀǘ Ŏŀƭƭǎ ƻǳǘ ŦƻǊ 
its victim, the easier it will be to catch it. Once the assignment is accomplished, participants may 
change roles. Matters can further be complicated by: 

¶ increasing the number of moths 

¶ expanding or narrowing the circle 

¶ assigning special abilities to some moths: for instance, the capacity of reflecting ultrasonic 
ǿŀǾŜǎ ƻƴ ŀ ŘƛŦŦŜǊŜƴǘ ŦǊŜǉǳŜƴŎȅΣ ƛΦŜΦ ǊŜƳŀƛƴƛƴƎ άǎƛƭŜƴǘέ under certain conditions 

Reflective questions: 

¶ How did you feel yourself? 

¶ Did you have any negative emotion about not seeing your environment and the location 
of obstacles? 

¶ Did you feel yourself confident or rather the opposite? Were you afraid of bouncing into 
an object? 

 

4. Mystery boxes 

Time needed 
Number of people in the 

group 
Age 

20ς30 minutes up to a whole class 13ς29 

 
Various objects and animal parts (bones, shells, shed skin, antlers, horns, hairs, etc.) can be utilized 
for filling the mystery box. However, care should be taken not to use injurious or fragile items. 
Live animals should under no circumstance be placed in a mystery box. A further possibility would 
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be to pinpoint properties shared by every object, e.g., all are made of horn, originate from a 
certain type of habitat, etc. 

 
Reflective questions: 

¶ Was sticking your hand in the mystery box an unpleasant experience? If yes, what did you 
fear? 

¶ What thoughts did you have that rendered putting your hand in the box more difficult? 

¶ Did the reactions of others around you made any difference to you? 

¶ If not, why was this an easy task for you? 

¶ Was it easy or rather difficult for you to determine the contents of the box? 
 

5. See what a rhino sees 

Time 
demand 

Group size Age Accessories 

10ς15 
minutes 

up to a whole 
class, 25ς30 
participants 
maximum 

13-29 
two empty toilet paper rolls each, joined together 
with elastic ōŀƴŘǎ ǘƻ ŎǊŜŀǘŜ άǊƘƛƴƻ ǎǇŜŎǘŀŎƭŜǎέ 

 
Lƴ ŀ ŎƭŀǎǎǊƻƻƳ ƻǊ ǎŎƘƻƻƭ ȅŀǊŘ ǇŀǊǘƛŎƛǇŀƴǘǎ ǿŜŀǊƛƴƎ άǊƘƛƴƻ ǎǇŜŎǘŀŎƭŜǎέτƛΦŜΦΣ ƘŀǾƛƴƎ άǘǳƴƴŜƭ 
Ǿƛǎƛƻƴέτmust avoid collision with various challenging objects while moving around in an ever 
increasing tempo. If everything goes well, a more complex obstacle course can be constructed 
using chairs, boxes or any object available. 
tŀǊǘƛŎƛǇŀƴǘǎ ǿƛƭƭ ǉǳƛŎƪƭȅ ƴƻǘƛŎŜ Ƙƻǿ ƳǳŎƘ ǘƘŜ άǊƘƛƴƻ ǎǇŜŎǘŀŎƭŜǎέ ǊŜǎǘǊƛŎǘ ǘƘŜƛǊ ŦƛŜƭŘ ƻŦ ǾƛǎƛƻƴΦ ¢ƘŜ 
ƛƴǎǘǊǳŎǘƻǊΩǎ ǘŀǎƪ ƛǎ ǘƻ ƛƴŦƻǊƳ ǘƘŜƳ ŀōƻǳǘ ǘƘŜ Ǿƛǎion, habitat and lifestyle of rhinoceroses (as well 
as other large-bodied herbivores, such as hyppos and elephants). Some correlations can also be 
pointed out, e.g., between the high number of accidents and the relatively high speed of partially 
sighted animals. Other potential topics to deal with include the conservation status 
(endangerment) of rhinoceros species. 
 
 
Variations: 
CǳǊǘƘŜǊ ǾŀǊƛŀǘƛƻƴǎ ǘƻ ǘƘŜ ǎŀƳŜ ƎŀƳŜ ƛƴŎƭǳŘŜ ǎǘŜŜǊƛƴƎ ŀ ƘƻǊǎŜ ōǳƎƎȅ ǇǳƭƭŜŘ ōȅ ŀ άōƭƛƴŘŜŘέ ƘƻǊǎŜΦ 

 
To be watched for: 
As participants may easily bounce into barriers, fragile objects must not be put in their way. Care 
should be taken that there are no sharp, injurious things in the vicinity of the obstacle course 
either. 

 
Reflective questions: 

¶ How was it to wear glasses? Did you see wƻǊǎŜΚ ²Ƙŀǘ ŘƛŘƴΩǘ ȅƻǳ ǎŜŜΚ 

¶ Can an unsteady view of your surroundings affect your behaviour? 

¶ Do you think that the behaviour of rhinos is similarly affected by their poor sight? Can you 
give examples of human parallels? 

 
 
 
 

6. [ŜŀǊƴƛƴƎ ƻǳǊ ƭŜǎǎƻƴ ǘƘǊƻǳƎƘ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜǎ ƻŦ ǘƘŜ ŀƴƛƳŀƭǎΩ ǇŜǊŎŜǇǘƛƻƴ  
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Time demand Group size Age Tools 

20-30 minutes 8-24 people 13-29 paper, pen/pencil 

 
Reflection circle. We form small groups from every 4th and 6th participants. The small groups sit in 
a circle; the team leader gives paper and pen to everybody.  The team leader poses the following 
questions: 

¶ How did you feel during the tasks? Did any of them have a special effect on you? Did you 
come across any which caused any difficulty or bad feeling?  

¶ What are your strengths? What are your weaknesses? Which of your abilities would you 
like to develop? 

¶ What animal would you like to be (which animal do you resemble)? 

¶ What animal would you like to become? 

¶ What animal would you not like to become in any way? 
The participants first think about the questions to themselves, then they discuss together who has 
chosen what animal and why. They can write down their answers if they like.  

 
The team leader then asks the following questions in connection with the chosen animal in order 
to deepen the conversation to the people still sitting in small groups: 

¶ What can be the strengths and weaknesses of your chosen animal? 

¶ What characteristics do you have that is also typical of the chosen animal? 

¶ Does the chosen animal have any characteristics that you would like to develop yourself? 

¶ Does the chosen animal have any characteristics that you could not identify yourself with? 
The small groups discuss further questions, as well. Then if the group agrees everybody can tell 
what animal he/she has chosen and why, in a bigger circle.  
 

Worth to know: background information about the subject 

 

¶ Specialized bodily structures that receive stimuli and are affected in such a manner as to 
initiate excitation of associated sensory nerve fibres are called sense organs. Our sense 
organs are: eyes, nose, tongue, ears, skin.  

¶ Sensing: Detection of stimuli coming from the outside world by using our senses and 
sensory nerve cells (receptor cells). Receptors convert physical or chemical stimuli into 
electric signals, which are then passed on through 
sensory neurons to the brain for processing. The 
sensory system also codes type (modality), intensity, 
location and duration of each stimulus. 

¶ Sensing modalities: Sight, hearing, smell, taste, touch 
(thermoception, pain perception, body perception). 

 
.ŀǎƛŎ ŀƴŘ ǎǇŜŎƛŀƭ όάǎǳǇŜǊέύ ǎŜƴǎŜǎ 

In many animals, certain sensory organs are more 
importantτ i.e., more developedτthan others.  

¶ Environmental adaptation 
 
          development of special sense organs 

¶ The sensitivity of sense organs varies per species 
 
              unique view of the world 
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A) Vision 
 

The eyes are the most important sensory organs to 
humans. Special photoreceptor cells found in the 
retina detect light and specific colours. Images formed 
on the retina are inverted and processed by the brain. 
The abilities of animals vary according to their mode 
of life. For instance, carnivores have sharper vision 
and perceive depth whereas fruit-eaters are better at 
differentiating colours. 

¶ Also we see colours ς our cone cells 
selectively detect red, blue or green 
wavelengths of light. 

¶ The three types of colour receptors in their eyes gives bees trichromatic vision. One of 
the receptors detects UV light invisible to us. However, there is no receptor for the red 
region of the spectrum. This means that the colour we see as red is perceived as black 
by these insects. So their vision is shifted toward the ultraviolet spectrum. 

¶ Birds: UV vision functions in signalling. The plumage of older, more experienced males 
reflects greater amounts of light so they are more likely to find mates. Females can 
evaluate the condition, age, fitness, etc. of males just by their UV reflectance.  

 
 

Stereopsis ς field of vision 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
B) Hearing 

 
The organs of hearing (ears) perceive sound. Waves or pressure variations in the air created by a 
sound source are detected by the ears. A membrane called eardrum collects vibrations and sends 
them to tiny bones in the middle ear, which pass them on towards the inner ear, where they are 
converted into nervous signals and transmitted to the brain, to be perceived as sound. 
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Hearing range: Approximately 0.02ς20 kHz in humans; normal speech 0.087ς1.175 kHz 
 
Lower frequency waves have better penetration capabilities, so deeper sounds carry further than 
ƘƛƎƘŜǊ ƻƴŜǎΦ ό¢Ƙƛǎ ƛǎ ǿƘȅ ǘƘŜ ƘŜŀǾȅ ōŀǎǎ ŎƻƳƛƴƎ ŦǊƻƳ ȅƻǳǊ ƴŜƛƎƘōƻǳǊΩǎ ǎǇŜŀƪŜǊǎ ƛǎ ƳƻǊŜ 
noticeable than any other part of the music.) Elephants communicate largely with infrasound 
below the threshold of human hearing sensitivity. 

 
Echolocation, or the orientation abilities of bats 
These animals find their food (flying insects) by detecting echoes. Bats (as well as toothed whales) 
emit high-frequency ultrasoundsτclicks, chirpsτƛƴŀǳŘƛōƭŜ ǘƻ ƘǳƳŀƴ ŜŀǊǎ ƛƴ ƻǊŘŜǊ ǘƻ άǎŎŀƴέ ǘƘŜƛǊ 
surroundings. They then intercept sonar pulses bouncing back from objects (or animals) with their 
extremely sensitive ears, which helps them to orient and locate prey. 

C) Touch 
 

The skin and deeper tissues contain millions of cutaneous 
receptors whose purpose is to sense the modalities pressure, 
vibration, touch (soft or hard, smooth or rough), pain as well 
as temperature (cold or warm). Certain body parts have more 
touch receptors than others, for instance the nose of animals, 
our hands, and the antennae of insects.  

 
 
 
 
 
 
 
 

 
More about the topic: 
http://zoorope.hu/megorzes/ 
http://www.origo.hu/tudomany/20100309-a-kornyezet-az-allatok-szemevel.html 
http://www.haon.hu/fotok-elkepeszto-hogyan-latjak-a-vilagot-az-allatok/3208775 
https://www.hazipatika.com/eletmod/tudomanyos_erdekessegek/cikkek/szemek_nelkul_latni/2
0121008150230 
https://www.natgeokids.com/za/discover/animals/general-animals/rhinoceros-facts/ 
http://www.termeszettar.hu/anyagok/rhino/rhino.htm 
https://24.hu/tudomany/2018/03/28/hulyeseg-orrszarvu-sudan-orvvadaszat/ 
  

http://zoorope.hu/megorzes/
http://www.haon.hu/fotok-elkepeszto-hogyan-latjak-a-vilagot-az-allatok/3208775
https://www.natgeokids.com/za/discover/animals/general-animals/rhinoceros-facts/
https://24.hu/tudomany/2018/03/28/hulyeseg-orrszarvu-sudan-orvvadaszat/
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3. module: Diversity  
 

The purpose 

and the 

duration of the 

module 

 To recognise that we are diverse and anything can have an 
adaptive value: 

¶ aspects of the diversity of people and animals 

¶ to be aware of stereotypes, prejudice, understanding 
them 

¶ to develop empathy at a social level and in connection 
with nature. 

   

Topics to be 

discussed 

 ¶ diversity 

¶ openness, tolerance, empathy 

¶ stereotype, prejudice 

¶ adaptation, evolution, psychology  

¶ self-knowledge 
Duration: 3-4 hours 

   

Detailed 

schedule of the 

activity 

 30 minutes Activity with Coloured worms 
30 minutes Passing on knowledge: adaptation, diversity 
60 minutes Passing on knowledge: diversity in many legs ς 
touching live arthropods (using contact animals) 
30 minutes Sharing personal lesson and experience (walking in 
nature in groups of 3) 
10 minutes Break 
80 minutes Forming small expert groups, understanding 

 

Detailed description of the activities in the module 

 

1. Game with Coloured worms 

Time needed 
Number of people 

in the group 
Age Tools Age groups 

20-30 
minutes 4-30 people 13-29 

strings of 
different colour 

(at least 8), 
tools (poles, 

tweezers etc.) 

with smaller modifications 
this activity can be 
recommended to any age 
group. It is an outdoor 
activity. 

 
The team leader prepares the 8-мл ŎƳ ƭƻƴƎ ŎƻƭƻǳǊŜŘ άǿƻǊƳǎέ, which must be scattered around 
in the grass in an area of about 10 X 10 metres. The groups have to find and collect as many works 
ŀǎ ǇƻǎǎƛōƭŜ ǿƛǘƘ ǘƘŜ ƘŜƭǇ ƻŦ ŀ άōƛǊŘΩǎ ōŜŀƪέ ƛƴ ŀ ƎƛǾŜƴ ǘƛƳŜ ǇŜǊƛƻŘΦ  One player can only collect one 
worm at a time. At the end of the game we count how many worms have been collected, and also 
how many camouflage worms have been found.  
If we play it in a team, the winner is the one, who has collected the most worms, or the most 
camouflage worms. 
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At the end of the game, participants discuss the role of camouflage in nature and its advantages.  
 
Variations: 
We classify participants according to bird-families (3-6 people), ǿƘŜǊŜ ǇŀǊŜƴǘǎΩ Řǳǘȅ ƛǎ ǘƻ ǇǊƻǾƛŘŜ 
food needed to bring up the nesting birds.  
Points can be given to the worms: the camouflage coloured ones (whitish in winter, green-
brownish in the summer) are worth more, e.g. 3 points/worm, while worms with harsh colours 
are worth fewer points (red, yellow, orange) e.g. 1 or 2 points.  

 

Worth to know: background information about the subject 

 
A) Adaptation 

Adaptation is the act or process of changing, of which two types can be distinguished. First, 
individuals change in order to be successful in a particular environment. This is called individual 
adaptation.  
The second type is an evolutionary process in which certain inherited traits and the frequency of 
alleles determining them gradually increases, whereas other traits get repressed over generations. 
The trait obtained as a result of the process characterizing a population or an entire species is also 
called an adaptation. 
 
Adapting to winter: Animals living in the temperate zone must adapt to the changing weather in 
winter. According to their genetic program, they either migrate to a warm location for the season, 
stay at home or hibernateτuse torporτto survive the winter. 
Migratory birds fly south in fall, following their food resources. Typical migratory birds native to 
Hungary include barn swallows and white storks, whereas Eurasian eagle-owls, grey partridges 
and house sparrows are examples of resident species. Tits and woodpeckers leave the forests to 
winter in or close to human settlements. 
Whereas most migrating animals are birds, hibernating is a more characteristic strategy to survive 
in mammalsτand, of course, reptiles, insects, and alike. 
Resident animals conserve energy in various ways. Arthropods, amphibians and reptiles seek 
frost-free refuges, lower their metabolism and go into torpor. 
There is much variation in the overwintering strategies of mammals, too. Some species, such as 
the red squirrel, hoard up plenty of food before the onset of winter and wake up regularly to eat. 
Despite the cold, hamsters arouse once in a week to feed, urinate and defecate, before going back 
to sleep again. Also bears are superficial sleepers: when they first emerge from their dens in spring 
and the weather is not to their liking, they simply return to continue hibernating. 
Still others hibernate deeply by decreasing their metabolism and slowly using up fat reserves built 
up at the end of summer and autumn. European sousliks, dormice and hedgehogs all belong to 
this category. Some species, e.g., bats, form large winter aggregations so they can gain heat from 
each other. 
 
Matching the environment ς mimicry 
In order to survive, animals have developed an array of defence mechanismsτvarious ways of 
hiding, deceiving and warningτ, which are equally successfully used by predators and their prey. 
Mimicry is an evolved resemblance between an organism and another objectτ typically an 
organism or another speciesτin general appearance, colouration, pattern, smell or behaviour. 
The purpose of disguising may be self-defence, as in the case of camouflaging, which aims for 
crypsis through a general resemblance to the environment. 
 
Diversity on many legs: the insect world 
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The presentation can be illustrated with any kind of live insect available to the instructor, such as 
a stick insect, a cockroach, a ladybird, a firebug, a leaf beetle, a rose chafer, an ant, etc. 
 
¢ƘŜ ƛŘƛƻƳ ά±ŀǊƛŜǘȅ ƛǎ ǘƘŜ ǎǇƛŎŜ ƻŦ ƭƛŦŜέ ƘƻƭŘǎ ŜǎǇŜŎƛŀƭƭȅ ǘǊǳe for 
insects. Their enormous diversity appears endless, as if the 
άŎǊŜŀǘƛǾƛǘȅ ƻŦ ƴŀǘǳǊŜέ ƘŀŘ ƴƻ ƭƛƳƛǘΦ !ƭǘƘƻǳƎƘ ǇŜƻǇƭŜ ƻŦǘŜƴ ǊŜŦŜǊ ǘƻ 
hexapod invertebrates as agricultural pests or disgusting creatures, 
they are actually quite admirable.  
Apart from polar regions, wherever we go on Earth, we are likely to 
meet some or another insect, so one would think that these 
creatures can tolerate almost anything. However, if we take a closer 
look, we will notice that they differ markedly from one region to 
another, and with a few exceptions are bound to one particular 
type of habitat. 
Given that the majority of their species can only survive and 
reproduce in a very specific microenvironment, it must be due to their immense diversity that 
insects are found in virtually all kinds of biotopes. With over a million described species, insects 
are the most numerous and diverse group of animals. About two-thirds of all living organisms 
belong to this class. 
 
 The diversity of insects is unique in almost every respect. 
Many are carnivorous or herbivorous, others feed on dead 
organic matter, and some are parasites. Whereas truly 
marine insects are few, freshwater species are much more 
numerous, but the overwhelming majority is terrestrial. 
They are unequally distributed over the world. Fifty 
percent of all insect species inhabit the tropics. According 
to their activity patterns, they can be diurnal or nocturnal. 
Many have a solitary lifestyle, but gregarious species are 
also very numerous, and some are social (live in colonies). 
Their outstanding diversity is obvious even within a relatively small area: a single oak tree may 
sustain hundreds of insect species! 
The first arthropod domesticated (around 3000 BC) by humans is the silkmoth (Bombyx mori). 
Since then, people succeeded in taming just one more species from this most diverse group of 
animals: the honeybee (Apis mellifera) (approximately 1100 BC, in Egypt). 
Arthropods are deservedly considered the most specialized and in their own right the most highly 
developed group of animals. In fact, it is this extraordinary 
degree of specialization that makes it nearly impossible for 
ǳǎ ǘƻ άŎƘŀƴƎŜέ ǘƘŜƳΦ !ƴ ƛƴŘƛǎǇŜƴǎŀōƭŜ ǇǊŜǊŜǉǳƛǎƛǘŜ ŦƻǊ ǘƘŜƛǊ 
effective keeping and breeding is that we have a good 
knowledge of their specific demands and we seek to meet 
these needs in each and every respect. Because we cannot 
alter their behaviour, habits or space requirements by 
accustoming or other conditioning. 
 
Body structure 
The integument of insects is formed by the cuticle. This exoskeleton made up of chitin (a long-
chain polymer of N-acetylglucosamine) and proteins is highly resistant to physical and chemical 
factors, and also gives excellent protection against infections. Externally, it is covered with a thin 
layer of wax, which effectively prevents dehydration. Because they cannot sweat, arthropods 
rarely drink and typically take up water from their food to fulfill their requirements. The stiff 
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exoskeleton of insects is also a passive locomotory organ to which the muscles governing 
movements are attached. Therefore, it consists of several segments, similar to the steel armour 
of Medieval knights. As these segments are connected by thin, flexible chitinous joints, the armour 
is virtually continuous. 
 
Because the cuticle is a lifeless part of their exoskeleton, arthropods need special appendages to 
perceive stimuli coming from the outside world. Their sense of touch is associated with various 
types of hair which arise from the epidermis below the cuticle and extend above the chitinous 
armour via small pores. These minuscule sensillae completely cover their bodies, including their 
tarsi. Of course, they are considerably more numerous in anatomical regions where they are 
needed most (antennae, pedipalps, legs, etc.). Several types can be distinguished: while the 
purpose of many is to sense vibrations, some monitor temperature, detect chemical stimuli (taste, 
smell) or keep track of the relative position of the animal. 
Arthropods are the most sensitive and vulnerable at the time of moulting. For them, ecdysis 
means much more than just casting off the old epidermis because these animals shed their entire 
ŜȄƻǎƪŜƭŜǘƻƴ ŀƴŘ ŜƳŜǊƎŜ ŀǎ ƛŦ άǊŜōƻǊƴΦέ ¢ƘŜ άƴŜǿέ ƛƴǎŜŎǘ Ƴŀȅ ǘƘǳǎ ŘƛŦŦŜǊ ƳŀǊƪŜŘƭȅ ƛƴ ǎƛȊŜΣ ǎƘŀǇŜ 
as well as ŎƻƭƻǳǊ ǇŀǘǘŜǊƴ ŦǊƻƳ ǘƘŜ άƻƭŘέ ƻƴŜΦ !ƭƭ ŀǊǘƘǊƻǇƻŘǎ Ƴǳǎǘ ǎƘŜŘ ǎŜǾŜǊŀƭ ǘƛƳŜǎ ōŜǘǿŜŜƴ 
hatching from the egg as larvae and reaching their imago stages. Being a lifeless product, their 
cuticle cannot physically grow with them, so they need to periodically exchange it for a larger one. 
Moulting is induced by hormones. 
 
Reflective questions: 

¶ How did it feel to touch animals? Have you ever had a similar experience? 

¶ Did this exercise pose any challenge to you? 

¶ If yes, what did you fear? 

¶ Did it made a difference to you how the others near you responded to animals? 
 
More about the topic: 
https://www.rovartani.hu/a-rovarvilag-attekintese 
https://www.izeltlabuak.hu 
https://www.tankonyvtar.hu/hu/tartalom/tamop412A/2011-
0073_bevezetes_allattanba/ch26.html 
http://zoozoo.hu/10-fantasztikusan-rejtozkodo-allat-te-megtalalod-oket/ 
https://mttmuzeum.blog.hu/2015/09/22/hogyan_csinaljunk_rovarbolcsot_oreg_erdok_rovarain
ak_egy_muzeum_parkjaban 
https://www.zaol.hu/erdovedo/tobb-ezer-faj-egy-fan-1414381/ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.izeltlabuak.hu/
https://mttmuzeum.blog.hu/2015/09/22/hogyan_csinaljunk_rovarbolcsot_oreg_erdok_rovarainak_egy_muzeum_parkjaban
https://mttmuzeum.blog.hu/2015/09/22/hogyan_csinaljunk_rovarbolcsot_oreg_erdok_rovarainak_egy_muzeum_parkjaban
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4. module: Needs 
 

The purpose 

and the 

duration of the 

module 

 To recognise the difference in needs both among animals and 
people ς we need different things. How can we take into account 
ŜŀŎƘ ƻǘƘŜǊΩǎ ŀƴŘ ƻǳǊ ƻǿƴ ƴŜŜŘǎΣ ŀƴŘ ƘŜƭǇ ǘƘŜƳ ǘƻ ōŜ ǎŀǘƛǎŦƛŜŘΚ 

¶ to learn working in a group 

¶ to build community spirit 

¶ self-reflection 

¶ to increase creativity 

   

Topics to be 

discussed 

 ¶ the hierarchy of needs (Maslow pyramid model) 

¶ human and animal needs, motivations 

¶ aǳǊǊŀȅΩǎ ǎȅǎǘŜƳ ƻŦ ƴŜŜŘǎ 

¶ the recognition and expression of needs, demands, 
reaction to the needs of others 

Duration: 7-8 hours 

   

Detailed 

schedule of the 

activity 

 15 minutes Methodological questions - answers 
10 minutes Energising game 
35 minutes Passing on knowledge ς the migration of birds 
45 minutes Who can fill his belly more quickly? Wolves and deer 
game. or Expedition 
15 minutes Break 
80 minutes Small group activity ς poster and acting 
40 minutes Short relaxation and creative individual activity  
90 minutes Lunch break 
10 minutes Energising game  
70 minutes Fairy-tale pedagogical activity ς The cockroach which 
carried a mountain on its back 
30 minutes to invent a story with animals together 
10 minutes Passing on information about the trip the next day 
30 minutes Methodological discussion 

 

Detailed description of the activities in the module 

 

1. Methodological questions - answers 

Time needed 
Number of people in the 

group 
Age 

15 minutes can be a whole class 13ς29 

 
We should provide an opportunity one morning for the participants to discuss questions raised 
the previous day with their trainers. Then people will have a better understanding of the 
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happenings of the previous day and will be able to ask more profound questions. This will also 
give a chance for latecomers to catch up with the others.  
 

2. Who can fill his belly more quickly? 

Duration 
Number of people 

in the group 
Age Tools Preparation 

30-45 minutes 
divided into two 

groups 
13-29 

string, piece 
of cloth 

to choose the playing field 

 
Participants are divided into two groups. One group will be apex predators; the other group might 
be herbivores or even predators. The two groups stand at two sides of a 3-4 m wide lane (which 
are marked with two strings), as if they were standing at the side of a road. We scatter around 
pieces of string and cloth to represent food, which the hungry animals have to collect in a 
previously agreed manner. Depending on what animals are chosen, we show the movements how 
they eat their food. They must eat, otherwise they will starve to death. The team leader gives a 
sign to the second group (the prey animals) to get their food. In a short while he gives a sign to 
the apex predators to start hunting (it may take some time until the predator finds its prey). The 
game is supposed to show the importance of time and strategy in finding food. 
The prey groups may help each other, and the predators may also form an attacking group of 
animals following a strategy. (e.g. wolf-deer). 
 
Suggestions: 

¶ precisely identifying the food collecting area 

¶ agreeing on the manner of catching (touching or catching) 

¶ when the team leader gives his sign to start looking for food it should not be predictable 
(e.g. standing with his back when giving the sign, or whistling holding a pipe in his mouth 
etc.)  

 
Variations (optional):  

¶ the amount of food necessary for survival can be increased (e.g. at 3 strings must be 
collected for survival) 

¶ to decrease the food collecting area 

¶ it is not enough to touch the prey as they can still get free, it must be caught 

¶ the caught animals may strengthen the other team or may quit the game  
 

3. Activity with small groups ς poster and acting 

Time 
demand 

Group size Age Tools 

80 minutes 8-24 people 13-29 

Flipchart sheets of paper, drawing ς and 
stationery items; colourful shawls, other props 
needed for the scenes. The instructions for the 
activity printed for all the small groups 

 
In a big group circle the team leader introduces the topic of the needs. (It is very important to talk 
about the needs).  
Be it physical needs or other social or individual needs ς for example the need to be recognised or 
the need for self-expression ς it is important to recognise our own needs as well as the needs of 
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the others and to be able to communicate about them properly and to react to them.) In order to 
discuss the matter further, we should divide the group into three small groups.   
The small groups always get the same task, while they work on three different questions. First, 
each small group discusses shortly its own question. (Is there a difference between the needs of 
the animals and the needs of the humans? What is the relationship between the bodily and 
emotional/psychological needs? Is there a difference between the needs when you are a child, an 
adult or an old person?) After this, the small groups based on their own question and answers 
given to them work on the following two things: 

¶ A one-minute dramatic scene, in which all members of the small group participate. The 
scene should contain a message in connection with the given question which is important 
for the small group.  

¶ A call on a social issue/poster (on flipchart paper), which contains a message in connection 
with the given question, which is important for the small group.  

The groups have 35 minutes for both the discussion and the creative work altogether.  
The small groups then sit in a half circle and show their work to the others one by one at the open 
άǎǘŀƎŜ-ƭƛƪŜέ ǎǇŀŎŜ ƻŦ ǘƘŜ ƘŀƭŦ ŎƛǊŎƭŜΦ First they act their dramatic scenes one after the other, 
without any explanation. Then the social call projects with short explanations.   
Following this, the small groups will have the ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ƳŀƪŜ ŎƻƳƳŜƴǘǎ ƻƴ ŜŀŎƘ ƻǘƘŜǊΩǎ 
performances and to discuss their ideas in connection with the problems raised in their work. The 
team leader facilitates the conversation.   

 
Variations: 
The activity can be done in connection with any other issues relating to the topic of the needs. 
 

4. Short relaxation and a creative individual activity 

Time needed 
Number of 

people in the 
group 

Age Tools Purpose 

40 minutes 8-24 people 13-29 

A device which can play 
a relaxing, about 4-5-
minute music. A5 size 

sheets of paper identical 
with the number of 

participants. Drawing 
equipment, plasticine of 

different colours, 
material to be found in 
nature. (Pebbles, seeds, 

leaves, etc.). A 
άŘƛǎǇƭŀȅƛƴƎ ǘŀōƭŜέ ǘƻ 
display the art works. 

Individual 
introspects, the 

development of self-
knowledge. The 

development of the 
communication of 
our own needs and 
those of the others. 

A deeper 
understanding of 

each other 

 
Members of the group sit in a big circle. The team leader tells them that he group will have the 
opportunity to engage in a creative individual activity. Everybody is asked to focus on what his/her 
most important needs are, either currently or in general. The team leader gives the following 
instruction: I will ask you to make yourselves feel as comfortable as you can. I am going to play 
music. While the music is being played, please imagine you are the animal you have chosen you 
would like to be. You can close your eyes if you want. Try to imagine what it feels like to be the 
animal you have chosen. What is the ideal environment of that animal? What is the place like 
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where it feels safe and sound? What is the place like where it really feels it can be itself? What are 
the needs of this animal? What are its needs, which are identical with your needs? The team leader 
plays the music, while the group members listen and mediate peacefully.   
After the music has faded, the tea leader gives the following instruction: As the music has faded, 
L ǿƻǳƭŘ ƭƛƪŜ ǘƻ ŀǎƪ ȅƻǳ ǘƻ ǊŜǘǳǊƴ ǘƻ ȅƻǳǊ ŎƘƻǎŜƴ ŀƴƛƳŀƭΩǎ ǇƭŀŎŜ ǘƻ ȅƻǳǊǎŜƭǾŜǎ. Try to think and 
imagine what the most important thing was for you concerning the ideal environment of your 
chosen animal. What are the things that you also need in this ideal environment? If you are ready, 
you will get thirty minutes to create something to present how you feel. Everybody will get an A5 
size paper to prepare his/her artwork. We are going to exhibit the artworks. You can draw, use 
plasticine, stones, leaves. You can use anything you need to create your artwork. When you finish 
your work, please giǾŜ ƛǘ ŀ ǘƛǘƭŜΣ ǿǊƛǘŜ ȅƻǳǊ ǘƛǘƭŜ ƻƴ ȅƻǳǊ ǇŀǇŜǊ ŀƴŘ ǇƭŀŎŜ ƛǘ ƻƴ ǘƘŜ άŘƛǎǇƭŀȅƛƴƎ ǘŀōƭŜέ. 
AŦǘŜǊ ол ƳƛƴǳǘŜǎ ǘƘŜ ƎǊƻǳǇ ƳŜƳōŜǊǎ ǇƭŀŎŜ ǘƘŜƛǊ ŀǊǘǿƻǊƪǎ ƻƴ ǘƘŜ άŘƛǎǇƭŀȅƛƴƎ ǘŀōƭŜέ ŀƴŘ ǘŀƪŜ ŀ 
ƭƻƻƪ ŀǘ ŜŀŎƘ ƻǘƘŜǊΩǎ works.  
After having seen the artworks, the group members sit in a big circle sharing how they felt while 
they were listening to the music and what their artwork means to them. Group members can ask 
questions from each other. Sharing is facilitated by the team leader.  
 

5. Fairy-Tale pedagogical activity ς The cockroach, which carried a mountain on its 
back 

Time needed 
Number of 

people in the 
group 

Age Tools Purpose 

80 minutes 6-20 people 13-29 

leaves identical with the 
number of participants, 
walnuts and pebbles; 
mattress/ pillow / rug for 
physical exercise, pebble 
shaped cardboard (on 
which you can write), 
pens. Perhaps the 
description of a 
cockroach 

the development of 
self-knowledge. To 
increase the ability 
to express his/her 
own needs. To bring 
up issues relating to 
ƻƴŜΩǎ ƻǿƴ ƭƛƳƛǘǎΣ 
capacity 

 
1. Entrance: Offering leaves, walnuts and pebbles on a plate: choose one that you can carry 

easily! 
2. We sit in a circle. Opening circle: why did you choose your object? 
3. Physical exercise: Choose a pair for yourself. The pairs should find a place for themselves 

in the room, if they want, they can take a rug/ mattress / pillow. One of them stands on 
all fours, the other stands on his/her knees beside his/her pair (they swap roles later). The 
one on all fours should imagine that he/she is a lake. Leaves fall in the lake (one participant 
ƻƴ ƘƛǎκƘŜǊ ƪƴŜŜǎ ǎƘƻǳƭŘ ƎŜƴǘƭȅ ǘƻǳŎƘ ǘƘŜ ƻǘƘŜǊΩǎ ōŀŎƪ ŦƻǊ ŀōƻǳǘ м-1.5 minutes). Walnuts 
are falling now (ƘŜκǎƘƻǳƭŘ ǘƻǳŎƘ ǘƘŜ ƻǘƘŜǊΩǎ ōŀŎƪ ƳƻǊŜ ǎǘǊƻƴƎƭȅ for 1-2 minutes). Swans 
arrive at the lake. First the young ones fly on the lake, but later on bigger ones arrive. 
(Touching even stronger). The surface of the lake it full, and the pressure on the lake is 
getting bigger and bigger. (The one on his/her knees should put an increasing pressure on 
his/her pair on all fours, who should announce that the pressure is too big). Role-change. 

4. We sit in a circle. What was it like to be under pressure? What was it like to put pressure 
on the others? 
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5. We often feel to under a big pressure, but we can still cope (or cannot). Now I have 
brought you a story about a cockroach that once carried a whole mountain on its back. 
Story-telling (preferably orally to maintain personal contact and to make it possible to 
create a story-telling trans atmosphere. A few second silence after the end of the story. 
(See below in more details) 

6. To introduce a personal level: And now, close your eyes. Please, think about where you 
are in the story. What do you feel, what puts pressure on your back?  

7. A leaf? A walnut? A pebble? A whole mountain? How do you feel in this regard? Where 
do you feel it in your body? Discussion, conversation. We should make sure that 
everybody has a chance to say something. 
 
Questions: 

- Who feels that he/she is carrying a leaf? What are leaf-problems like? (has a small 
effect, does not last long) 

- Who feels that a walnut has dropped on him/her? What are walnut-problems 
like? (unpleasant, but the feeling does not last long) 

- Who feels that a pebble has fallen on him/her? What are pebble-problems like? 
(causes pain, but the feeling does not last forever) 

- Who has the feeling that a whole mountain is sitting on his/her back? When do 
we come across such situations? 

- When should we become as flat as a leaf, when should we hide in a crack and 
ǿƘŜƴ ǎƘƻǳƭŘƴΩǘ ǿŜΚ (in other words, to adjust, or to resist, or to avoid the 
situation). (e.g. in a workplace, in a relationship, in family conflicts, at school) This 
is where we can introduce the concept of resilience. 

 
8. Further activity / personal task: Distribute the pebble shaped cardboards. Write on one 

side of your pebble the problems that you feel you will have to carry on your backs in your 
lives. On the other side, write problems from which you have to become flat, like a leaf 
and hide in a crack. You are not going to give your pebbles to other players, (individual 
task) 

9. Discussion: The participants, who want, can share what they wrote on their paper. (If 
there are many participants, two people can discuss their ideas together) 

10. Exit: Everybody should hold in his/her hand the object that he/she chose from the plate 
on entering. They should put it back on the plate and should tell himself/herself what 
problem he/she is trying to get rid of. They should choose another object from nature. 

 
 
Variation: 
Following step 8, there is a possibility to introduce a live animal, provided it is possible for the 
team leader to bring a live cockroach for the activity: Caressing a cockroach (Madagascar hissing 
cockroach): The team leader holds the cockroach in his/her hand and helps participants to 
hold/caress the animal, who feel like doing it. In the meantime, he/she talks about the cockroach. 
Look how strong their shells are! Have you ever come across a cockroach? How come a cockroach 
can survive different situations (here you can give information, or distribute information). Touch 
the cockroach, if possible, in this way you can recall better the situation when it is worth resisting 
and carry things on our backs, but there are situations when in order to survive, we should choose 
the cockroach strategy. 
 
 
 
 



32 
LEHUA  

Worth to know: background information about the subject 

 
A) Bird migration and our migratory birds 

Reasons for migration: 
The main driving force behind bird migration is a decrease of resources and not, as frequently 
believed, cold. Migratory birds leave because they cannot find enoughτor anyτfood in winter. 
Those that remain (the resident birds) stay here because their nourishment is constantly available 
in sufficient quantities or they can switch to another diet in this challenging period (for instance, 
both hoopoes and coal tits eat insects in the vegetative season, but whereas coal tits can subsist 
on seeds in winter, hoopoes are rather picky so they have to move to more resourceful regions in 
order to survive). Also handicapped white storks that skip migration due to injury can pull through 
the winter in places with a temperate climate, feeding on rubbish dumps. 
 
Preparation to migration: 
The majority of migratory birds moults its plumage before departure. Replacing their old feathers 
with new ones is of utmost importance to these animals so that they can complete their long and 
exhausting trip to their wintering grounds with less effort. Normally, birds spend most of their 
time eating but when they are on the move, they cannot do this. So as a preparation to migration 
they fill their fat reserves, in addition to moulting. By the end of summer, chicks are already 
independent and must not be fed by their parents but food is still plentiful. This is the period that 
birds use for depositing fat, by which they can, in extreme cases, duplicate their own body weight 
(e.g., garden warblers) but increase it by a minimum of 30%. During migration they will rely on 
ǘƘƛǎ Ŧŀǘ ǊŜǎŜǊǾŜ ŦƻǊ ŜƴŜǊƎȅΣ ōŜŎŀǳǎŜ ǘƘŜȅ ƘŀǾŜ ƴƻ άǘƛƳŜέ ƻǊ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ŦŜŜŘ ǿƘƛƭŜ ŦƭȅƛƴƎ ƻǾŜǊ 
a sea or desert. 
 
Timing of migration: 
Birds time their departure according to two main criteria. Those that have to cover long distances 
(most migratory birds) must leave on a more or less fixed date whereas the others are directly 
forced to move south by the depletion of food supplies. Members of the first group typically 
subsist on a diet that will suddenly become unavailable (e.g., insects), so they need to get away 
before this occurs. Short-distance migrants can survive on berries and other fall fruit for some 
time and slowly extend southwards as nourishment becomes scarce. The time of departure is 
species-specific but may also be influenced by actual weather conditions and the availability of 
resources. 
 
Orientation in birds: 
.ƛǊŘǎ Ŏŀƴ ǊŜƭȅ ƻƴ ŀ ǾŀǊƛŜǘȅ ƻŦ άŀƛŘǎέ ŦƻǊ ƻǊƛŜƴǘŀǘƛƻƴΦ ! ŦŜǿ ƴŀǾƛƎŀǘŜ ǳǎƛƴƎ ǘƘŜ 9ŀǊǘƘΩǎ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘΣ 
i.e., determine compass direction. Experiments have shown that the biological compasses of most 
migratory birds is based on the stars and Sun. Some species (e.g., the common cuckoo) have an 
inborn sense of orientation. Others, such as the white stork, simply follow more experienced 
ŎƻƴǎǇŜŎƛŦƛŎǎ ƻƴ ǘƘŜƛǊ ƳƛƎǊŀǘƻǊȅ ǊƻǳǘŜΦ ¢ƘŜȅ ŀǊŜ ǘƘƻǳƎƘǘ ǘƻ άŘǊŀǿέ ŀ ŎƻƎƴƛǘƛǾŜ ƳŀǇ ƻƴ ǘƘŜƛǊ ŦƛǊǎǘ 
transcontinental flight which they consult and update on all subsequent trips. This mental aid 
allows them to stay on track even in cloudy conditions, when the Sun and the stars are out of 
sight. 
 
Madagascar hissing cockroach 
One of the largest species of cockroach in the world. It has six jointed legs and two long antennae. 
Unlike most other species of roach, this species is wingless. However, it is an excellent climber. 
άIƛǎǎŜǊǎέ ŀǊŜ ƻƳƴƛǾƻǊƻǳǎ ōǳǘ ŦŜŜŘ Ƴŀƛƴƭȅ ƻƴ ŘŜŀŘ ǿƻƻŘ ŀƴŘ ŦǊǳƛǘΦ aŀƭŜǎ Ŏŀƴ ōŜ ŘƛǎǘƛƴƎǳƛǎƘŜŘ 
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from females by the pronounced άƘƻǊƴǎέ on their pronotum. In 
the wild, nymphs remain in close physical contact with adults for 
extended periods of time and munch on their extrements to 
obtain bacteria needed for digesting proper food, so they must 
not be separated in captivity either. The hissing sound is 
produced in emergency situations by forcefully expelling air 
through specially adapted respiratory openings. Several closely 
related species are capable of hissing but the Madagascar hissing 
cockroach is probably the best of all, making a very specific sharp 
sibilant sound. 

άIƛǎǎŜǊǎέ Ǝŀƛƴ ǘƘŜ ŀōƛƭƛǘȅ ƻŦ ƘƛǎǎƛƴƎ ŀŦǘŜǊ ǘƘŜƛǊ ŦƻǳǊǘƘ ŜŎŘȅǎƛǎΦ ¢ƘŜ 
males establish their dominance and defend their territory in a 
rather spectacular way, pushing each other with their large 
tubercles, while vocalising fiercely. They also produce a special 
sound for attracting females. 

Cockroaches kept as pets (such as Madagascar 
hissing roaches) do not survive for long after 
escaping in homes cleaned on a regular basis. 
Even though they can go without food for several 
weeks, their condition gradually deteriorates 
until they become weak and die. Of the more 
than 4,500 species of cockroaches known to 
science, as few as nine are potential pests that 
may invade apartments, the great majority (i.e., 
approximately 4,491 species!) avoids any contact 
with humans. 

   
 
B) Animal needs 

 
All animals have a right to a happy life. For their well-being five prerequisites must be fulfilled: 

1. To ensure that they can live a life without experiencing thirst, hunger or nutritional 
deficiencies, captive animals must be granted constant access to drinking water and must 
be offered a well-balanced, healthy diet. 

2. To ensure that they can live a life without experiencing discomfort, captive animals must 
be protected against extreme weather conditions and other hardships, and must have 
constant access to a cozy resting place. 

3. To ensure that they can live a life without experiencing pain or diseases, the health of 
captive animals must be regularly monitored and at any sign of illness strong 
measurements must be taken.   

4. To ensure that they can fully express their natural behaviour, captive animals must have 
access to enough space, must be maintained under proper conditions and must be given 
opportunities of socializing with conspecifics. 

5. To ensure that they can live a life without any suffering, captive animals must be 
maintained free of fear and stress. 
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Resilience: The ability of flexibly adapting to and coping with new situations. 
 
 
More information on the topic: 
http://www.mme.hu/a_madarvonulas 
http://zoorope.hu/a-kornyezetgazdagitas-tortenete/ 
http://www.tani -tani.info/fokuszban_a_reziliencia 
http://www.allatkertialapitvany.hu/orokbefogadhato-allatok/tihamer 
http://www.jgypk.hu/mentorhalo/tananyag/kornyezetetikaV2/8_fejezet_llatvdelem.html 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.jgypk.hu/mentorhalo/tananyag/kornyezetetikaV2/8_fejezet_llatvdelem.html
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5. module: Ecology and group dynamics  
(systemic thinking)  

 

The purpose 

and the 

duration of the 

module 

 The understanding of the complexity of cohabitation (at the level 
of nature / society / communities / etc.), and the fact that 
everything relates to everything. The understanding of the 
phenomenon of mutual dependence, and co-dependency. 
Duration: 3-4 hours 

   

Topics to be 

discussed 

 ¶ Ecology, ecological services, trophic cascade 

¶ the understanding of group dynamics processes 

¶ different roles and strategies that can be fulfilled in a 
group (e.g.: self-sacrifice, altruism) 

¶ nutritional strategies, specialists and generalists 

   

Detailed 

schedule of the 

activity 

 15 minutes Energising Game 
30 minutes Lecture ς ecology, ecological services, trophic cascade  
30 minutes Game: creating a food chain  
10 minutes Break 
5 minutes Energising Game 
70 minutes the tragedy of the commons ς complex simulation 
Game 
15 minutes creating a common still image/ sculpture based on the 
daily experiences 

 

Detailed description of the activities in the module 

 

1. Game: creating a food chain 

Time 
needed 

Number of people in the 
group 

Age Tools 

15-20 
minutes 

can be a whole class, max. 30 
people 

it is recommended 
for any age group 

neck-carry flashcards 
with animals 

representing different 
species 

 
We prepare a chain from at least 5 different flashcards, e.g..: plankton, krill, penguin, leopard, 
seal, orca. We distribute the cards among the players, so that each player gets one card, but the 
number of cards describing the given animals is not identical: the more we are moving towards 
the apex predators the least cards we have of the given species among the players. The game 
starts on a sign, and the players have to create food chains. Since there are only a few apex 
predators, they will realise that the chains may contain more cards showing mass nutrition 
animals, i.e. chains without predators can form complete chains. We shall discuss the network 
structure of the food chains, their role, their vulnerability, co-dependency, the ecological roles of 
the species and the process of the spreading of pollutions through the network. 
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Variations: 
²Ŝ ǇƭŀŎŜ ŀ ǇƛŜŎŜ ƻŦ ǎƻŦǘ ŎƭƻǘƘ ƻƴ ŜǾŜǊȅ ǇƭŀȅŜǊΩǎ ƘŜŀŘΣ ǿƘƛŎƘ ǎȅƳōƻƭƛȊŜǎ ŜΦƎΦ ƻƛƭ pollution. We act 
the food chain, i.e. everybody consumes its own animal-food while putting the pollution of the 
prey on his/her head. We discuss whether the apex predator manages to avoid the environmental 
disasters. 
 

A different game to deal with the topic:  

¶ Material needed: pictures of species in different food chains (producers (plants), 
herbivores, predators, apex predators, species that deplete), string/thread ball   

¶ Purpose: to get to know the significance of the food webs, and the role of every single 
species in the balance of nature. 

¶ How to play: Members of the group form a big circle. Everybody chooses a picture. The 
team leader gives the thread to the hand of the producer then asks who can eat him. It is 
possible to help with different questions if the group cannot find the solution. If they get 
it, the team leader leads the thread there. We go through the different levels in order. 
The apex predators can be consumed by the ones that deplete them. The inorganic 
substances produced by the ones that deplete are utilised by the plants. And the cycle 
starts again from the beginning. One player can get the thread more than once. The game 
is played until everybody has the chance to get in one food chain at least. In the end we 
have one web-like, strong round network. This network symbolically maintains the 
balance in nature. Then we should see what happens if one species disappears from the 
area: the players let the thread loose from his/her hand. With this the network that 
maintains the balance in nature weakens. With the disappearance of every further species 
ǘƘŜ ƴŜǘǿƻǊƪ ƎŜǘǎ ŜǾŜƴ ǿŜŀƪŜǊ ŀƴŘ ƛǘ ǿƻƴΩǘ ōŜ ŀōƭŜ ǘƻ ŦǳƭŦƛƭ ƛǘǎ ǊƻƭŜΦ  

 
Reflexion questions: 

¶ How do the elements of the created system depend on each other? 

¶ Lǎ ȅƻǳǊ ǊƻƭŜ ƛƳǇƻǊǘŀƴǘ όǘƘŜ ŀƴƛƳŀƭΩǎ ǊƻƭŜ ƻƴ ȅƻǳǊ ŦƭŀǎƘŎŀǊŘ) in the system? 

¶ Does the system have an element, which can be omitted, or is insignificant? 
 

2. The tragedy of the commons (complex simulation Game) 

Time needed 
Number of 

people in the 
group 

Age Tools 

60-100 minutes 
(but with only a 
few participants 
it takes 15-20 
minutes) 

 

can be a whole 
class, max. 25-30 
people (it is worth 
playing it in 4 or 6 
groups) 

 

13-29 

coloured sheets of paper, coloured 
result sheets, and a flipchart sheet 
with the scoring rules (or a small card 
for each group with the scoring rules), 
another chart to record the scores (it 
is very important that the group 
cannot see it, it is only revealed at the 
end of the game) 

 
Depending on the number, 6 (3-5 peoples) groups are formed, which are situated at a distance 
from the other groups, preferably in a way that they cannot hear each other.  
Since there are a number of rules, it is important that everybody should pay attention at the 
beginning of the game when the rules are announced. These groups are the families, who live near 
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the commons. Every family has two cows, which they send to graze every day. Because the 
amount of grass is limited on the pasture, the families have to discuss every evening how many 
cows they are going to send to the common pasture to since it will determine how much milk their 
cows are going to give that evening. Every evening their intake can be between 0 and 8 litres of 
milk. It is important that every family must send at least one cow every day, but they cannot send 
more than two cows. 

 
After this, every family picks one of the 6 different coloured sheets, on the bases of which they 
will get their sheets of the same colour: 

- two identical small sheets with the following inscription: 1, 2 (they should drop one of 
them in the common box at the beginning of the round to show whether they are going 
to send one or two cows to the pasture that day) 

- a results sheet of the same colour, where they are given a name based on the colour, 
and at the end of each round this is how they will find out how much milk their cows 
gave in the given round at the end of the day.  
 

The game lasts for 10 days (rounds), where the families have to discuss at the end of every day 
and to decide whether to send one or two cows to graze the next morning. For that they will get 
two minutes in each round as time for discussion. Every family has to choose a family-person, who 
can represent them. Since the families live a long way away from each other, it is only after every 
3rd day (therefore after day 3, 6 and 9) that they have the opportunity for the representatives of 
the families to gather in the middle of the circle at the meeting of the families to discuss their 
problems. On these occasions they may even agree how to act the forthcoming days. For this they 
get 3 minutes, after which they return to their families. That is the only time when the families 
can talk to one another.  

 
Then we shall show the results chart (for 6 families), we display it in a place where players can see 
it well during the game.  

number 
of cows 

(number) 
1. family 2. family 3. family 4. family 5. family 6. family 

1 2 cow 
milk 
(l) 

cow 
milk 
(l) 

cow 
milk 
(l) 

cow 
milk 
(l) 

cow 
milk 
(l) 

cow 
milk 
(l) 

6 0 1 6 1 6 1 6 1 6 1 6 1 6 

5 1 1 4 1 4 1 4 1 4 1 4 2 8 

4 2 1 3 1 3 1 3 1 3 2 7.5 2 7.5 

3 3 1 2 1 2 1 2 2 7 2 7 2 7 

2 4 1 1.5 1 1.5 2 4 2 4 2 4 2 4 

1 5 1 0.5 2 1.5 2 1.5 2 1.5 2 1.5 2 1.5 

0 6 2 0 2 0 2 0 2 0 2 0 2 0 

 
Nobody knows how many cows the others have sent on the given day; they can only see the 
amount of milk at the end of each round. Questions can be asked before the beginning of the 
game. 
The course of the game: 2 ƳƛƴǳǘŜǎΩ family discussion time, decision, then announcing that the 
morning has come. Then everybody drops either number one or two. The results sheets are 
collected. Then the leader of the game writes the results on his big results board (the players 
cannot see it), then writes ǘƘŜƛǊ Řŀƛƭȅ ƛƴǘŀƪŜ ƻƴ ŜǾŜǊȅōƻŘȅΩǎ ǎƘŜŜǘ. After this, everybody gets back 
their sheets (somebody either distributes them or they take them from a common place). Then a 
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new round starts. After the 3rd round, the game stops, and the family-persons have a chance to 
negotiate.  

 
It is important that the leader of the game can decide at the beginning of the game which version 
he/she chooses: 

- A version: he/she gives no instructions to the families on how to decide the number of 
cows they want to send to the pasture (in this way during the game they can carry out 
a more serious discussion on economic and moral issues) 

- B version: he/she declares that the aim of every family is to get the biggest possible 
intake. 

 
Game ά!έ Ŏŀƴ Ǝƻ ƻƴ ŦƻǊ ǎŜǾŜǊŀƭ ǊƻǳƴŘǎΣ ōǳǘ ŀǘ ƭŜŀǎǘ мл ǊƻǳƴŘǎ ŀǊŜ ǊŜŎƻƳƳŜƴŘŜŘ. 
The announcement of the results of Game Ψ!έ ƛǎ ŦƻƭƭƻǿŜŘ ōȅ ŀ ŘƛǎŎǳǎǎƛƻƴ. 

 
Variations: 
for 4 families 

number of cows 
(number) 

1. family 2. family 3. family 4. family 

1 2 cow milk (l) cow milk (l) cow milk (l) cow milk (l) 

4 0 1 4 1 4 1 4 1 4 

3 1 1 3 1 3 1 3 1 6 

2 2 1 2 1 2 1 5 1 5 

1 3 1 1 1 2 1 2 2 2 

0 4 1 0 1 0 2 0 2 0 

 
Pitfalls and experience: 
A live debate can emerge at the end of the game; therefore, it is important for the game leader to 
maintain the order in the game and to make it possible for the emotions to come to the 
foreground. In general, the following topics may arise: economic theories, algorithms, examples 
from real life, intense feelings, moral questions, environmental awareness, long term interests, 
poverty, and wealth etc., which are worth discussing for a longer period of time with the group. 
At the end of the game and the discussion it is important for the game leader to announce that 
the game is over, and from then on the participants do not play their roles, they have to return to 
reality. 
 
Further reading on the subject: Garrett HardinΩǎ ŀǊǘƛŎƭŜ: The tragedy of the commons. 
 

3. Creating a common still image/ sculpture  

 

Time needed 
Number of people in the 

group 
Age 

15 minutes can be a whole class 13ς29 

 
Participants stand in a circle; we ask them to choose the most powerful experience of their day.  
We are going to make a group of sculpture from them; we are going to use our bodies to represent 
our experiences in the form of a sculpture.   
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We mark the middle of the circle, as the place for the sculpture. It is not allowed to use any 
equipment, but we can get linked to one another. People step in the circle one by one, creates 
his/her own sculpture silently. It all lasts, until the last person takes his/her own place. Then we 
ask everybody to look around without changing his/her position (the leader may take a photo). 
Thanking for the day, everybody can leave the sculpture and we can finish the day.  
 

Worth to know: background information about the subject 

 
A) Ecological interactions 

In some way or another, all living things are connected to other living things. The relationships 
between animals and plants (consumers or producers) are often extremely complicated. A food 
web is a natural interconnection of multiple food chains and a graphical representation of what-
eats-what in an ecological community. 
 
The interconnections between species (and populations) are the results of the fact that every 
place on Earth offering suitable living conditions is inhabited by more than one species. 
Populations of species sharing the same biotope always influence, to a greater or lesser extent, 
ŜŀŎƘ ƻǘƘŜǊΩǎ ƭƛǾŜǎΦ ¢Ƙƛǎ ŜŦŦŜŎǘ Ƴŀȅ ōŜ ŜƛǘƘŜǊ ŘƛǊŜŎǘ όŜΦƎΦΣ ōŜǘǿŜŜƴ ŀ ǇǊŜŘŀǘƻǊ ŀƴŘ ƛǘǎ ǇǊŜȅύ ƻǊ 
indirect (when a thick canopy casting shadow on the ground makes it impossible for shrubs to 
grow in the forest). 
 
Types of interactions between species (populations):  

According to the effect they exert on a given population, interactions can be classified as beneficial 

(+), detrimental (-) or neutral (0). Consequently, the interlinkage between two populations can be 

described as (0 +), (0 -), (+ +), (- -) or (+ -). 

 

Six basic types can be recognized:  
1. Competition (- -) 

Competition between animals for limited resources 
- intraspecific (within populations) 
- interspecific (between members of different species) 

 
2. Mutualisms (+ +) 

The participants are not in physical contact with each other. Mutualisms are defined as 
interactions between organisms of two different species, in which each organism 
benefits from the interaction in some way. These types of interaction are common and 
ubiquitous throughout all ecosystems. May involve either the exchange of resources, 
such as shelter, food and other nutrients, or they may involve the exchange of services, 
such as protection, transportation or healthcare. 

Sometimes mutualisms are symbiotic relationships. In such cases, the two species live in 
close proximity to each other for part or all of their lives; however, not all symbiotic 
relationships are mutualistic. 

3.Commensalism (0 +) 
Commensalism is a type of relationship where one of the ƻǊƎŀƴƛǎƳǎΩ benefits greatly from 
the symbiosis. The other is not helped but is not harmed or damaged from the 
relationship. In other words, this is a one-sided symbiotic relationship. Example: the 
relationship between cattle egrets and cattle or the cattle egret will eat insects that have 
been disturbed when the cattle forage.  
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In some of these commensalism relationships, the organism that is reaping the benefit 
will use the other for protection or transportation. Example: a hermit crab taking up 
residence in an empty seashell or a spider building a web on a tree.  

4. Predation (+ -) 
Predators have a regulatory effect on the populations of their prey.  
e.g.: lynxςsnowshoe hare cycle 

 
5. Herbivory (+ -) 

Relationships between herbivorous animals and food plants. 
- large-bodies herbivores (antelopes, elephants, buffaloes, etc.) 
- small-bodied herbivores (mostly phytophagous insects) 
Plants: 
- their edibility is determined by secondary, toxic substances rather than effective, 
stimulative compounds (e.g., sugars). 

 
6. Parasitism (+ -) 

Parasites (pathogens): 
- get their food/nutrients from one or more host organism(s) 
- do not cause immediate death but inflict some damage 
- close, special relationship, dependence on host organism 
- ability to infect or damage (virulence) 
- host immune responses  
- evolution of resistance and susceptibility 
 

Examples for food chains: 
Á ǘǊƻǇƛŎŀƭ ǊŀƛƴŦƻǊŜǎǘ ŦƻƻŘ ŎƘŀƛƴΥ ƭŜŀǾŜǎ ŀƴŘ ŦǊǳƛǘ ƻŦ ǘǊŜŜǎ Ҧ ǇŀǊǊƻǘ Ҧ ƘƻǿƭƛƴƎ ƳƻƴƪŜȅ Ҧ harpy 

eagle 
Á savannah ŦƻƻŘ ŎƘŀƛƴΥ ƎǊŀǎǎŜǎ Ҧ ŀƴǘŜƭƻǇŜ Ҧ ŎƘŜŜǘŀƘ Ҧ ƭƛƻƴ 
Á ǘŜƳǇŜǊŀǘŜ ŘŜŎƛŘǳƻǳǎ ŦƻǊŜǎǘ ŦƻƻŘ ŎƘŀƛƴΥ ƻŀƪ ǘǊŜŜ Ҧ ƻŀƪ ōŜŀǳǘȅ όƳƻǘƘύ Ҧ ǘƛǘ Ҧ ƭƻƴƎ-eared 
ƻǿƭ Ҧ ŦƻȄ  

 
Example for a simple terrestrial trophic web: 

 

 














































