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Jorge Terrén

Biopsychological basis of life  
in education and health

BIOnet-Area 3: New paradigms – Qualitative Research/
Subjectivs with Experience/Art

Feeling Life’s Mystery 

A new paradigm is a new look at old questions. In this case Life.
I was always attracted to research on this topic; I did this first as a scientist and now 
as a biodanzero (a participator in a biodanza class) Influenced by a criterion of Ob-
jectivity, I considered Life as something to be studied without realizing I was outside 
it; I was an Observer, I had lost the connection.
Now I have abandoned objectivity for Relationship; I have moved from being an 
observer to being a Participator and an adventurer. Life is a network of relationships 
and links; nothing is Outside, everything is connected.
I believe that life was not created to be explained (by an Observer) but to be felt (by 
the adventurer-participator). We must change from using cognitive study tools to 
using emotional methods, from thinking to feeling.
A writer said that we are unable to speak of God, but we can talk with God. The same 
is true of Life: she is not a problem to solve, but a mystery with which to experiment.
The book of life is not written on sheets of paper, but in experiences (vivencias); in 
order to read Life it is necessary to experience feeling life, to feel alive.
Following from the biodanza tradition, I propose, as a strategy to recover that lost 
connection, creating an environment rich in possibilities so that Life can be Present.
Evolution never took place in isolation; it is always a co-evolution with the environ-
ment; this environment must change from being repressive to being permissive with 
the expression of life that beats within each being.
Wisdom is biological, it is connection. Life is waiting for us, it only needs stimuli to 
appear and when it emerges we recognize it, we feel that we know what it is, even 
without being able to understand it.
Of course we can only speak of it with those who have been inspired to live. Those 
people live with a humble attitude, recognizing the depth of Life’s mystery, which 
exceeds any rational explanation.
Life was not to be orderly, stable and certain, with a logical coherence; it always 
presents as something magical, adventurous, unstable, mysterious and creative. 
The strategy of searching for certainty gave no benefit; I propose changing to a 
dance with uncertainty. This means not containing Life by study but allowing its 
expression and recognizing it in its freedom.
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Linda Balode

Therapeutic sense gardens
BIOnet-Area 3: New paradigms – feeling & interaction with life

Abstract

Most gardens appeal visually; however, a sense garden targets all five of the human 
senses (sight, touch, smell, taste and hearing). Sense gardens near rehabilitation in-
stitutions can be called therapeutic gardens. A therapeutic garden is created in order 
to heal. It is an outdoor environment specifically designed for people with physical or 
mental health problems; it is for the sensory development of young children, the elderly, 
hospital patients, visitors and the staff. Around the world, sense gardens work best 
in areas around kindergartens, hospitals, schools, homes and other medical facilities. 
Garden therapy aims to improve one’s health and well-being and to promote healing 
through contact with nature. Recreation and treatment using natural healing resources 
reduce the need for medical rehabilitation and the recovery time of the human body. 
From the 15th century is preserved a record of the healing qualities of the Baldone sul-
phur baths that attracted patients from all regions of Latvia. In 1838 the Kemer health 
resort opened, and the influx of people to Baldone dropped sharply. In the sanatoria 
the main treatments were hydrogen sulfide baths and mud applications, as well as the 
use of a predictable schedule and the tranquility which are needed for any disease. In 
the Bauska region is Brukna Manor. In this historic building from year 2001 has been 
operating the “Blessing of the Mount” commune as well as the Brukna Manor cultural 
centre. “Blessing of the Mount“ is a mental and physical rehabilitation place for ad-
dicted people. The rehabilitation garden helps to restore the joy of life, not only to the 
addicted people, but also to seriously ill and incurable people. In 2011 in Pavilosta 
(Ziemupe) people with disabilities have started development work on the ‘Soul Quench 
garden’. The Soul Quench landscaped garden will use the patients’ five senses, prior 
experiences and memories to help them heal faster in the garden landscaped for treat-
ment and rehabilitation. The garden will provide an opportunity to make life brighter 
for people whose disability has robbed them of enjoying the beauty of nature.
Key words: Horticultural Therapy, Sensory Garden, Healing Gardens, Rehabilita-
tion, Sanatorium

Introduction

Plants, trees, light, water, air and other natural surroundings and environmental ele-
ments that human beings experience are able to create a variety of sensations. The 
healing power of elements has been used in previous centuries by installing gardens 
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in medieval monasteries, in sick bays, in 19th century pavilion-system hospitals, in 
shelters in the early 20th century and in sanitaria. In 1810 J. V. Goethe published the 
book “Color Studies”, describing studies of the optical effects on the human psyche. 
The poet, in contrast to the Newtonian physics viewpoint, emphasized the impor-
tance of emotions and experiences of our color perception process. The environ-
ment affects not only our way of thinking, but also human intellectual development 
(Goethe, Johann 1810).
It has been shown that landscape architecture is linked very much with biology, 
mathematics, philosophy, aesthetics, psychology, physics and other sciences. The 
study and analysis of environmental effects on humans on the one hand, and human 
impact on the environment on the other hand, not forgetting the relationship between 
different groups of individuals, is known as environmental psychology. Knowledge 
of environmental psychology is not only important for landscape architects, but also 
for architects, interior designers, urban planners, etc. Interest in the relationship be-
tween humans and the environment is growing all over the world. The results show 
that this relationship affects humans and can enhance human health.
A rehabilitation garden space has traditionally been divided into squares with geo-
metric trails dominating a central part with a garden fountain. A rehabilitation assort-
ment of plants was included; these were used for teas, spices, food and cut flowers. 
From the mid-20th century, in Western countries rehabilitation healing gardens in 
medical institutions have been gradually disappearing. This is due to the rapid devel-
opment of both medical and other technologies. Garden area at medical institutions 
is often reduced by creating a car park. Space ventilation balconies and terraces are 
replaced with upgraded ventilation equipment. Rapid industrial growth decreases the 
beautiful scenery out the window. There has been a rapid growth of urban landscape, 
overcoming the green of nature and its healing power. After World War II, hospitals 
have been designed as multi-story, not as pavilion-style buildings. More attention 
has been paid to the needs of hospital staff than to patient comfort (Gerlach-Spriggs, 
Nancy, 1998, 29). 21st century gardens at medical institutions were formed on the 
basis of technologically high-quality medical equipment; these ignore the emotional 
needs of patients, families and staff for outdoor space that can bring about spiritual 
renewal (Cooper Markuss & Barnes, 1999). 
In recent years, world health-related landscape architecture practice has increas-
ingly made sensory and therapeutic gardens. Often discussions revealed that people 
longed for the natural beauty of rural peace: the voices of birds, the perfumes of land 
and flowers. Many people are trapped within the walls of their house, without being 
able to enjoy things that healthy people take for granted. But people with disability 
have the opportunity to get to know the world of touch and sound, to taste the smell 
of fragrances. Only in silence, enjoying God-given natural wealth and grandeur, 
feeling the change of seasons, can you relax from the urban environment, and pursue 
the quest for peace and spiritual balance. Rehabilitation and therapy gardens give 
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an appreciation of landscape aesthetics, of senses and of enjoyment; this can make 
people return to the community. 
The following worldwide projects are already known. The most common types of 
garden therapy are: Alzheimer’s, healing, rehabilitation, cancer and meditation. Re-
habilitation gardens are made with the aim of meeting the need people have to ex-
perience any of the senses. A large part of the garden is in separated zones – by age 
group, treatment specifics, or sensory stimuli; this is reflected in the specific garden 
design and the selected flowers, trees and bushes. The designers planted aromatic 
herbs, ornamental trees and shrubs, placed inscriptions in Braille, and installed paths 
with different surfaces, benches, swings and lanterns. The four basic elements of a 
garden – (especially for Alzheimer’s patients) are shed (small building), wall, moun-
tain and water. Water healing gardens are essential; they hold an air that is pleasantly 
cool in summer and moist, producing a distinctive sound and feel. A fountain can 
also serve as a landmark in the garden. Medical gardens and parks are recommended 
to have boundaries or hedges. A walled garden provides patients with physical and 
mental safety, and reduces caregiver concerns about patients having opportunities to 
get lost (Beckwith & Gilster, 1997). 
In Persian gardens, retaining walls are used to retain the smell of roses, jasmine, 
spring bulb flowers and fruit trees (Hobhouse, 2003). In sense gardens care has to be 
taken with strong-smelling plants, as well as with flowers which send a lot of pollen 
or seeds flying into the air. To prevent hay fever or asthma, plants should be chosen 
that are pollinated by birds or insects, not plants which release their seeds into the 
air. Blind people who can read the Braille help find the necessary information on any 
of the sites or plants. Smell, hear doing it smoothly. It is an opportunity to relax. The 
beneficial effect of sense gardens on people has analyzed and studied in several trials 
around the world. American studies have shown a significant improvement in nurse-
patient relationship (Lappe, 1987). Similar studies in Japan demonstrated that even a 
relatively short period of time (about two months) will increase patients‘ self-esteem 
and cognitive function (Nomura & Hashimoto, 2006; Endo, 2003). 

Aim

To establish perspectives for the sustainable development of sense gardens in reha-
bilitation centers in Latvia, based on international studies of sensation, treatment and 
therapy gardens. 

Materials and Methods

The literature on Latvian sanatorium parks and gardens as a medical treatment and 
its impact on people has been summarized. To complete the tasks used in the Latvian 
sanatorium historical papers, scientific research literature, publications, documents, 
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and electronic resources analysis. On the basis of the global therapeutic garden for 
scientific research, surveyed and analyzed the newly formed Latvian therapy gar-
dens. The information base consists of historical and contemporary analytic reviews 
of rehabilitation garden culture. The survey is based on today’s modern rehabilita-
tion garden creation, but revisited and the basis of historical relaxation space.

Therapeutic sense gardens in Latvia

From the 15th century is preserved a record of the healing qualities of the Baldone 
sulphur baths that attracted patients from all regions of Latvia. In 1838 the Kemer 
health resort was opened, and the influx of people to Baldone dropped sharply. In 
the sanatoria the main treatments were hydrogen sulfide baths and mud applications, 
as well as the use of a predictable schedule and the tranquility which needed for any 
disease. Baldone spas are at a relatively high altitude, where the air is dry and rich 
in ozone. Sanatorium areas had landscaped walks and parks, which helped a faster 
recovery. The richness of hills in the area provided a good walking workout for heart 
patients. 
When creating healing gardens and parks, open spaces provide important moments 
in which to sense aesthetic pleasure and emotional feelings. Outdoor amenity is de-
signed so that visitors have a strong desire to explore a garden path to the end and to 
grow in the process. How, or a work of art, as well as the value of the healing garden 
contains an “open field” for further productive exploration of reality. People tend to 
grasp populate the case from all sides - similar to how a person is going through the 
nature of their body. And rehabilitation in the garden can not ask where nature ends 
and where the people are saying (Merleau – Ponty Signe M. P. 234). The principles 
of rehabilitation and therapeutic garden design lie not only in the aesthetic impor-
tance of the natural landscapes, but also in tangible and perceptible objects. 
In the Bauska region lies Brukna Manor. Brukna manor house was built in the third 
quarter of the 18th century, then rebuilt in the 19th century. 1919–1966th g. manor 
house placed the primary school. During 1927–31 the manor house underwent a ren-
ovation; in 1935 there was talk of building alterations to accommodate the school. 
After the school closed, the manor house reconstruction works consisted of bricking 
up a series of doorways and constructing partitions to make a custom arrangement 
of separate apartments. The large castle halls were set up as stage and film opera-
tor space (Ušča, 2008). From 2001 in this historic building took place the annual 
operating “Kalna svetibu kopiena” as well as the cultural centre of Bruknas Manor, 
which organizes concerts, artists’ workshops, music workshops, conferences. The 
founder and spiritual father of the Roman Catholic priest Andrew Medina. “The Hill 
Benediction” is a mental and physical rehabilitation place for addicted people. Na-
ture, the change of seasons, liturgical temporal rhythm, prayer, farm work, caring for 
Bruknas estate, renovation and maintenance gives people the opportunity to purify 
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and return to normal life. Community volunteer assistants come regularly to Bruknas 
from various Latvian cities. 
In 2006 was used a drama therapy technique that focuses on the body and mind, 
on releasing of tension. Using relaxation exercises and solving creative tasks such 
as drawing and writing gives the ability to analyze people’s feelings and to learn 
about things that inhibit them. The community operational structure is based on the 
drug community “Senacolo” model in Medjugorje, Bosnia-Herzegovina, but with 
the spiritual patronage of Mother Teresa of Calcutta. The “Mount blessing com-
munity”, through prayers for God’s blessings, help desperate people who cannot 
find the meaning of life and who go into drugs, alcohol or other addictions. They are 
given a spiritual life and occupational therapy to align their inner world and to start 
a full life as truly free men and women (www.brukna.lv.). Their main problem is not 
drugs, alcohol, gambling or other addictions, but rather a lack of will to live. In 2007 
the Mount blessing community held a design competition and received funding from 
Manor Park to create a Renaissance-style garden; a symmetrical space with decora-
tive vegetable and herb plants. Each year, the garden crops are changed, symbolizing 
the changing world. The garden planning concept was inspired by 15th and 16th 
century Italian monastery gardens (Figure 1). 
The estate contains not only a landscape park with a renaissance-style geometric gar-
den, but also ponds, 6.9 hectar of pastures, and fruit and vegetable gardens. Through 
the hard physical work of community life, people are trained to care, love and respect 

Figure 1: Bruknas Manor. Renaissancestyle healing geometric garden. Latvia. 18.09.2012.
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one another. The Community prepares people to eat for themselves, build a sauna 
fire, obtain firewood for the winter, produce flowers, plant a garden, care for live-
stock and poultry and to engage in the mansion restoration works. Through prayer 
and love for the work of community people in a beautiful environment around them 
themselves. In 2011 the Latvian Mortgage and Land Bank funded the “Renaissance 
garden restoration at Bruknas Manor” project and the European Agricultural Fund 
for Rural Development funded the “Bruknas Manor simplified renovation meas-
ures” project.
Rehabilitation gardens helps to restore the joy of life, not only to the addicted peo-
ple, but also to seriously ill and incurable people. The Liepaja Society of the Blind 
brings together more than 480 visually impaired and blind people, and also people 
with other disabilities from Liepaja and 11 provinces of Courland. The organiza-
tion focuses on rehabilitation, employment, education, environment accessibility 
and other issues related to people with disabilities, aiming to give them a meaning-
ful return to the community. In 2011 in Pavilosta, Ziemupe people with disabilities 
started development work in the “Soul Quench garden”. Laivenieki has an area of 
6 hectares, of which 1 hectare is a forest, to be set up as a place where people with 
special needs can quench the soul and relax. The Soul Quench landscaped garden 
will be based on the patients’ 5 senses, their prior experiences and their memories 
to help them heal faster in the treatment and rehabilitation landscaped garden. The 
garden will provide an opportunity to make life brighter for people whose disability 
has robbed them of enjoying the beauty of nature. Just a few kilometers from the 
Baltic Sea – it is a place where people with special needs can quench the soul, relax, 
meet and communicate with other people in a leisurely and harmonious rural set-
ting. In the “Dveseles Veldzes darzs” (Soul Respite garden) for visually impaired 
and blind people and people with other disabilities, there is the opportunity to set the 
buts of their favorite flowers, to plant herbs, weed, cultivate and harvest their own 
garden or berries. It is planned to build a pond with sandy shores, and a lake with 
bathing and fishing opportunities. The adjacent forest provides the opportunity to go 
for a walk, where the blind could create a special fragrance of forest trails and bird 
song for enjoyment. Dveseles Veldzes darzs (Soul Respite garden) will be based on 
the patient senses (vision, hearing, smell, taste, touch, feel), prior experiences and 
memories to help them heal faster treatment and rehabilitation landscaped garden. 
Garden will provide an opportunity to make life brighter for people who enjoy the 
beauty of nature has robbed disability (www.redzigaismu.lv).

Conclusions

Throughout the world there is a growing interest in people and the environment, 
and an understanding that human environmental action can enhance human health. 
Over time, rehabilitation and therapy garden projects will be increasingly imple-
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mented in Latvia. Visual disability throughout the world is recognized as one of 
the most severe disabilities, yet the affected people have a desire to know and feel 
the landscape. Latvia has natural landscape areas, multiple sources of healing and 
sludge deposits that can be the basis for sustainable rehabilitation and therapy gar-
den design and development. In the future, there is a need to take a more in-depth 
study in Latvia of suitable plants, roads and squares structure and other elements for 
facilitating therapy and of the use of the garden a sense of creation according to local 
climatic conditions. To achieve this goal, it is necessary to make use of experience 
from other EU countries’ experiences and to exchange best practice and innovative 
solutions. and advanced rehabilitation center for the disabled area landscape adapta-
tion to individual needs.
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Marcus Stueck

Healthy education –  
Introduction to a master plan
BIOnet-Area 2: Psychology/Education

Abstract 

In the last 15 years at the University of Leipzig and at the Center for Health Educa-
tion (ZfB), a systemic approach was developed, evaluated scientifically and edu-
cationally practiced in different institutions (e. g. educational fields) to bring the 
“affective (forgotten) Principles of humanity”, back in institutions, instead of in-
creasing rationalization and the related pressure and stress ( e. g. daily education). 
It is about creating relaxed, empathetic networks with the aim of living network 
members, who work with joy and confidence and a high degree of autonomy in insti-
tutions. This Master plan is to be introduced. Therefore disseminator trainings were 
developed and evaluated. 

Key words: stress, stress-handling, violence prevention, empathy. 

Introduction

Our education is based on rational paradigms to transport knowledge. But also it 
is important to focus on intuitive, emotional and affective aspects of learning. The 
nonverbal learning out of experience has to have the same importance as the rational 
learning. 
A scientific position paper of Stueck (Stueck, 2007) analyses clearly and proves 
scientifically, that the balance between rationality and emotion is lost in education. 
Because teachers, parents and children are stressed, which is shown in psychosomat-
ic complaints, anxiety disorders, depressive reactions and burnout (Schaarschmidt, 
Fischer 2001; Hurrelmann, Engel, Weidemann, 1992; Stueck, 2007; 2008; 2010), 
the empathy, which is necessary for healthy education, cannot be developed.

1.1 New paradigms in education and cultivation 

This new paradigms point out the importance of the access to knowledge:

a)	From the chemical point of view: Ilya Prigogine (Nobel Prize Winner):
•	 “All knowledge involves a design, both in physics, as well as in the human sci-

ences. The notion of reality as something given is no longer acceptable.”
	 The reality is constructed.
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•	 In all chaos there is an order. It depends only on the point of view and how the 
teacher identifies regulations and permits chaos of children (dissipative structures).

•	 Each system is targeted (teleonomical) if it has organic links with other systems. 
Communication in the feedback.

b) 	From the sociological point of view: Edgar Morin (“the complex thought”):
•	 “The thing we miss most is not the knowledge of what we ignore, but the ability 

to take what we know.”
•	 It‘s about expressing our knowledge.

c)	 From the biological point of view: Humberto Maturana:
•	 “The information does not interfere in the process of knowing.”
•	 Information and knowledge should not be confused.
•	 Difference between information --- knowledge --- wisdom.

d)	From the epistemological point of view: F. Varela und H. Maturana:
•	 “The cognition is not the representation of a world with an independent existence, 

but the lighting of a world through the process of experiencing.”
•	 The importance of Vivencia (= the experience).

e)	 From the artistic point of view: Anna Pavlova:
•	 “Life would have probably had more light and sense when combined with read-

ing and writing would have been taught to dance beautifully.”
•	 Better than “Know thyself” (epistemological way) is “Be yourself” (ontological way).

f)	 From the anthropological point of view: 
	 the question from Carlos Castaneda:
•	 “And if this is not a world would be explained but to be felt?”
•	 What would be the access tool? Answer: The non-verbal experience, the experi-

ence-oriented, emotion-based learning.

g)	The answer from Rolando Toro (Biocentric Education Paradigm): 
	 Biocentric Education, to convey respect for life)
•	 Target: connection with the life disseminator.
•	 Method: the experience (Vivencia): The Biodanza System is used to mediate be-

tween the conventional and the biocentric education.
•	 The experience is not a supplement, but an essential part of the educational process.
•	 Regain the sanctity of life and enjoyment of life.
•	 The development of affect (affection).
•	 Enhanced awareness and expansion of ethical awareness.

Targets of the Biocentric Education: 
1. 	 Learning for the development of thought (reading, writing, mathematics, arts, 

sciences, etc.).
2. 	 Learning to live, to be happy and be empathetic to connect with others.
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Toro suggests the following areas of experience to develop identity. Genetic poten-
tial should be expressed in five themed areas:
•	 Vitality (vital energy and organic self-regulation),
•	 Sexuality (Ability to reproduce and search for pleasure),
•	 Creativity (Momentum of the existential and artistic innovation),
•	 Affectivity (Need for love, solidarity and empathy),
•	 Transcendence (Ability to overcome the ego and to expand awareness).

Rolando Toro: “Biodanza is the poetry of the human encounter.”
1.	 “… To bring the body in motion – from the inside – may be a permanent source 

of pleasure and health.”, “Ethics is the deepest expression of human relation-
ship behavior.”

2.	 Life is sacred connection between education and life (re-connect with the in-
stincts):
•	 The central theme of the educational experience is the affectivity.
•	 The educational system Biodanza marks a reversal in the traditional theory 

of knowledge by its access to knowledge from the experience of starting and 
suggests the need for an emotional, supportive environment as a condition 
for information processing.

•	 Methodology: Use of music and non-verbal communication between hu-
mans.

	 By stimulating the limbic system of the students emotion affects the mind 
from the contemplation of the world.

•	 The dance serves as the entrance into the world of feeling.
3.	 The development of affectivity and an expanded perception of the ethical con-

sciousness must have absolute priority. Ethical awareness: Developed from the 
feeling and sensitivity. I, contrary to morality.

4.	 The structure of affectivity is one of the most urgent and necessary research 
fields within our society. 

“Biodanza is the danced Maturana”: “By dancing empathetic networks will be expe-
rienced. Empathy is first and foremost a physical process, and physical action.” The 
verbal reflection of the feelings and needs must not be forgotten.
For Toro, the Genius of our specie is not in their intelligence but in an affectivity 
which is directed to tolerance, compassion, friendship and Love. Affective Intel-
ligence is to be developed and based on affective experiences (Spanish: Vivencias). 
It is connected with our primary experience to receive protection and nutrition and 
is the ability to access feelings and to create long lasting relations to humans and to 
nature. For this purpose R. Toro developed the Method BIODANZA. Toro describes 
four pathological factors of affectivity: 1) inability to express, 2) inability to com-
municate, 3) egoism, 4) intolerance.
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h)	Need for a new concept of intelligence:
F. Varela defined intelligence as the ability to enter into a shared world with others.
•	 We need to restore the human connections and teach to create emotional, sup-

portive networks.

Maturana, H.: in biology: LIFE = NETWORKS. 
Maturana called living as autopoietic networks connections, which is an important 
feature and is based on:

Autopoiesis and self-organization – the pattern of life
=	 Network pattern in which each component has the function to participate in the 

production or transformation of other components in the network. 
=	 Autopoietic self-organizing networks with a high degree of autonomy and com-

munication.
H. Maturana (1988: Tree of Knowledge, 2004 From Being to Doing)

i)	 Stueck adapted the theory of Maturana into educational fields with the the-
ory of empathic networks with teachers. 

Empathic network theory starts with the body experience of teachers of empathic 
networks. For this nonverbal empathy Toro’s method of BIODANZA is used. It is 
the way from the head into the body and part 1 of his School of Empathy. For the 
verbal part and the way back from the body into the head the Nonviolent Communi-
cation by M. Rosenberg is used. 

Figure 1: Integrated Model of Empathy (Stueck, 2010)
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Stueck’s conclusion: 
1)	 It is not a mental rather than firstly a biological, biochemical process to create 

networks (see fig. 1). 
2)	 Above the biological information processing (80 %) is a 20 % part of verbal 

reflexion of body processes (needs, feelings). This expression can be developed 
by reinforcing the verbal expression (Rosenberg, 2009). 

3)	 Empathic networks have to develop following parameters: autonomy, trust, 
empathy, chaos by use of this two information processing systems (experien-
tial, nonverbal and verbal).

	 Stueck and colleques proved processes of self-organisation under use of Bio-
danza in the Immune system of teachers.

j) Jorge Terren: 
Education must be done with love, love is the unifying force that connects. No one 
can live without love. He proposes the following fundamental aspects of healthy 
education:
•	 Affectivity: the importance of the other one
•	 Love
•	 Friendship
•	 Tenderness
•	 Solidarity
•	 Empathy (Intuition)
•	 Altruism (Helpfulness)

First, a learning takes place through the experience, then the rational understanding. 
The educational activities must be appealing, especially in the following areas:
•	 It is focused on what the student has and not what he lacks.
•	 Promotion of personal skills.
•	 Creation of conditions for learning and no imposition of policies.
•	 To educate is not to enlighten another, to make him aware of things, but to create 

a space in which the student expresses what is in him/her.

1.2 Conclusion – Target of a modern education

The connection of education with life. Learning means to sense the world, which 
means
•	 Away from a focus on education information, towards one that represents the art 

of learning to live in the center.
•	 Students should not be educated from outside, by filling a void, but they should 

be encourage so, he can handle his development by self-organisation.
• 	 For this learning to take place, it is necessary that the whole body learns. It is 

necessary to experience.
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•	 Learning is to feel the world. (The reality is a feeling.) Damasio describes the 
basic conflict of our culture since Descartes, who said: “I think therefore I am.” 
We say that it is an antithesis to this thesis, however, I feel, therefore I am, and the 
feeling is very out of focus and reflects reality in blur but this very precise.

•	 Identity can be developed by creating a space for expression. Everything else is 
identification. identity = expression (Stueck)

•	 Knowledge is an active doing (New term of cognition Santiago theory of cogni-
tion, Maturana).

Methodology of Research
General Background of Research

2.1 What is the master plan “Healthy Education”?

Based on this new paradigms (see point 1) the german psychologist Marcus Stueck 
(2010) developed a master plan and its components to secure the balance between 
intuitive-emotional vs. rational education at the University of Leipzig between 1994 
and 2010. Between 2007 and 2011 this master plan was successfully tested in the 
project “Strong roots – Healthy Lifestyles in Kindergarten in Germany” with 200 
teachers and 1.800 children and their parents1. Since 2011 the masterplan is intro-
duced also in Latvia (Riga Teacher and Management Academy; Center of Educa-
tional Health, Biodanzaschool Riga2). 

The master plan to secure the balance between intuitive-emotional vs. rational edu-
cation contains seven steps, which have to be developed within educational institu-
tions.
1) 	 The body as an organ for experience and thinking (presence between child/

teacher)3.
2) 	 Healthy lifestyles ( e. g. stress reduction, relaxation): basis for empathy and 

ability to love4.

1 	 See, www.starke-wurzeln.de (project cooperation: Ministry of Health Germany, Technical University 
Dresden, University Leipzig, Health Government North Saxony).

2 	 www.biodeja.lv; www. bildungsgesundheit.de	
3 	 Without this access to the body the development of self-conscious within children and teachers is not 

possible (Maturana & Verden-Zöller, 2005).
4 	 Stress reduction, relaxation and health is the basis for empathy. A study by Schaper, Schoppe and 

Stueck (2007) shows a high significant correlation between healthy work-related behaviours and em-
phatic behaviours in teachers. Also, a study by Stueck, M., Sonntag, A., Balzer, H.-U., Glöckner, N., 
Rigotti, Th., Schönichen C. & Hecht K. (2005) shows a significant difference between teachers who 
are chronically stressed (physiological hypersensitivity) and teachers without stress. The hypersensi-
tive teachers were significant less able to show an ability of love (empathy).
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3) 	 Emphatic and respectful communication: School of Empathy (Stueck, 2010)5. 
4) 	 Supervision of teachers. 
5) 	 Educational skills/content. 
6) 	 Educational concept. 
7) 	 Frame conditions.

2.1.1 Step 1–3: “The forgotten Basics of Humanity”
The first three steps of the master plan are known as the forgotten basics of humanity 
(Maturana, Verden & Zöller, 2005). Without an access to the body, healthy lifestyles 
(relaxation, stress management, sport, nutrition), empathy and the ability to love, 
the development of education and the gain of knowledge is not possible (steps 4–7). 
Without these human basic skills, children cannot learn and teachers cannot teach. 

Step 1: The body as an organ for experience and thinking 
The present body-oriented encounter/relation between teacher and child is the basic 
of all learning processes. The main aspect to consider is that the teacher meets the 
child without any theoretical concept. It is a present meeting between humans, where 
they start to know each other, their needs and feelings6. The relationship is more 
important than the content.
This “nonverbal” present meeting between teacher and child (from human to human) 
is the basis for the verbal reflection. First it has to be looked behind the “rational” 
classifications and theories, due to the Model of holistic development of cognition 
(Stueck, 2010; see figure 2)7.

2.1.2 Healthy lifestyles and System Related Stress Reduction (SYSRED) as basis 
for healthy education
Since 1994, we are developing a stress preventive concept based on the above de-
scribed theoretical background which is applied to students as well as to teachers. 
This integrative method is necessary because students and teachers are two compo-
nents that influence and teach one another. In order to secure this integrative method 
we suggest four possibilities of intervention (Stueck, 2011):

5 	 Stueck (2010) developed the Integrative Concept of the “School of Empathy”. The Integrative Model 
of Empathy (Empathic Network Theory, Stueck, 2010, see also Stueck, Villegas & Toro, 2010) is 
shown in figure 1, chapter 3. The School of Empathy is integrating verbal aspects ((Rosenberg, M. 
(2009) “Nonviolent communication – a language of Life”, see also the adaptation for kindergar-
dens and schools Müller & Poerschmann (2009) “Respectful communication in Kindergardens & 
schools”) and nonverbal aspects (Rolando Toro (2010) “BIODANZA – The dance of Life”.

6 	 The perception of the body means to feel. The feelings and emotions form the connection with the 
own needs.

7 	 This model was described as a Basic Model for all disciplines to gain knowledge.
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Figure 2: Model of the holistic development of cognition (Stück, 2010, 2012).

1) Level children:
a) 	 Implementation of preventive interventions for stress management for pupils/

students
	 Focus: preventive work with children  e. g. EMYK: Training of Relaxation with 

Elements of Yoga for Children (Stueck & Gloeckner, 2005, 2009a) 

2) Level adults/teachers:
a)	 Implementation of preventive interventions for stress management for adults ( 

e. g. teachers)
	 Focus: preventive work with teachers e. g. STRAIMY: Stress Training with 

Elements of Yoga for Adults (Stueck, 2009b).

Picture 1: Evidence-based stress reduction programs for children.
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b) 	 School-based abilities: Qualification of teachers to use stress and conflict man-
agement techniques during lessons 

	 Focus: teacher as mediator; teacher-student-relation (Stueck, 2007, 2008)
•	 Relaxation techniques in schools
•	 Handling behavioural difficulty of students
•	 Motivating students
•	 Reduction of exam anxieties in children

3) Level conditions:
a) 	 Awareness and analysis of stress conditions
	 Focus: stress reducing conditions (Stueck, 2008)
	 The education of course instructors to the SYSRED components (EMYK, 

STRAIMY, TANZPRO-Biodanza for children) is managed by the Center 
of Educational Health at Leipzig and Graz. The education of BIODANZA-
teachers is organized at the Biodanzaschule Leipzig and Riga8. The scientific 
evaluations take place at University of Leipzig and Teacher and Management 
Academy in Riga (Latvia).

	 A deeper description of the SYSRED components is contained in the article 
“The concept of Systemrelated Stress Reduction (SYSRED) in educational 
fields” by Marcus Stueck in the Journal “Education in the 21 century in 
2011”.

	 All these methods will be taught in Latvia. More information: 
	 stueck@bildungsgesundheit.de or www.bildungsgesundheit.de.

2.1.3 School of empathy: 
The Concept of Love and its important meaning for the success of any therapy and 
healthy education was announced by Stueck (20119). He describes love as a scien-

8 	 www.bildungsgesundheit.de; www.biodanzaschule-leipzig.de (there is also information about Bio-
danza-Education in Riga available)

9 	 Key note speech at the international interdisciplinary conference “Crisis and Intervention” at Riga in 
March 2011.

Picture 2: Evidence-based stress reduction programs for adults/teachers.
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tific construct and as a basic skill for all human disciplines10. Stueck and colleagues 
(Stueck et al, 2010) were developing a School of Empathy which consists of two 
components: 1) a verbal reflexive level and 2) a nonverbal level of experience. 

With BIODANZA Rolando Toro (2010) developed a system of affective integra-
tion aiming to the development of a “behaviour of love and empathy” using music, 
feelings and movement (on a nonverbal-experiential level)11. He calls this “The 
dance of life”. Stueck (2010) describes this method as a way from the “Head into the 
Body” without language. Changes in lifestyle are symbolized by the animals – polar 
bear (more egoistic, self-centered, structured, rationale lifestyle) and penguin (more 
social lifestyle based on joy, expressing feelings, building empathic networks, life-
affirming). Marshall Rosenberg (Rosenberg, 2009) developed the verbal-reflexive 
basics of life. He calls it “The language of life”. The language of connecting with 
the other (expressing needs, feelings, asking somebody a favour) is symbolized by 
the giraffe and the wolf (expressing demands and claims). Stueck (2010) integrated 
these verbal and nonverbal basic-concepts to a “School of Empathy” as a basic of 
an Empathic Network. Following theoretical works are integrated in the Empathic 
Network Theory and in step 1–3: (1) Biocentric paradigm12 (Toro, 2010), (2) Au-
topoiesis-Modell (Maturana, H. and Varela, F. (1988).), Chaos-Theory (Prigojine, 
2000), Santiago-Theory of Cognition (Maturana, H. and Varela, F. [1988]), Stress-
Coping concept (Lazarus, Folkman 1984; Villegas, Stueck, Terren, Toro, Schröder, 
Balzer, Hecht, & Mazzarella, 1999), Nonviolent Communication (M. Rosenberg).

10 	The “Concept of Love” as a scientific construct is investigated at this moment by a research group at 
the University of Leipzig.

11 	 www.biodeja.de
12 	 “The life in the middle”, Integration of all disciplines with protect life processes (Toro, 2010).

Nonverbal Level 
of Experience

The dance of life
(BIODANZA) Rolando Toro 

(Toro, 2010)

Way: “From Head into Body”
Symbol: polar bear vs. pinguin
Program: TANZPRO-Biodanza 
for Children (Stueck, Villegas, 

Luzzi & Toro, 2010)

Verbal Reflexive Level

The language of life
(Nonviolent Communication)
Marshall Rosenberg (2010)

Way: “From Body into Head”
Symbol: giraffe vs. wolf
Programm: Respectfull 
Communication in Schools 
(Müller & Pörschmann, 
Stueck, 2009)

Figure 3: School of Empathy + Integrative Model of Human Empathy (Stueck, 2010). 
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There is an official meeting to introduce the dis-
seminator education in Germany and Latvia (see 
Picture 3). It is called “Education paradigms in 
change” and consists of four parts: The biocen-
tric education after Rolando Toro, Education in 
test – after the disseminator education by Mar-
cus Stueck, Biology of knowledge by Humberto 
Maturana and Basics of nonviolent communica-
tion by Marshall B. Rosenberg.
For a child, the body is the most important “think-
ing organ”. That also means, that the teacher has 
to have an access to his own body perception, 
without rational processing, only the ability to 
experience. That’s why we propose that the in-
tervention method BIODANZA (Toro, 2010) is 
suited for children as well as for teachers. With-
out this access to the body the development of 
self-conscious within children and teachers is 
not possible (Maturana & Verden-Zöller, 2005).

Teacher should use all kinds of body self experience: art-expression, drums, paint-
ing, music, play (see pictures).

2.1.4 Steps 4–7: 
Only after the obligatory steps 1 to 3 the rational aspects of educational priorities of 
the MASTER PLAN (4–7) follow. That means: after developing the basic skills of 
human relationship behavior (so-called Forgotten fundamentals of human existence; 
Maturana, 2002) the rational steps follow. At the moment, we often start with the 
rational, which is a mistake. We put the structure back on its feet: 
4) 	scientifically founded advice and supervision (e. g. ability to learn critical reflec-

tion on the basis of empirical data),
5) 	rational teaching ability in relevant field (e. g. improve teaching skills of teachers),
6) 	theory of rational-reflective concept (e. g. to develop interior design concepts for 

day care centers,  e. g. Leipzig concept structure), 
7) 	General Conditions (e. g., develop a realistic perspective on education Conducive 

environment factors).

2.2 The application and evaluation of the masterplan in concrete projects 
(example)

The masterplan “Healthy Education” was investigated and aplicated from 2009 – 
2011 in the project “Strong Roots – Healthy Lifestyles in 22 Kindergardens” in co-

Picture 3: Official Meeting
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operation with the Technical University Dresden, University Leipzig and the health 
government North Saxonia (Germany)13. The project was financed by the German 
Ministry Of Health and introduced to 1.800 children, 200 teachers and parents. 

2.2.1 Plan of Investigation
Before (T1 April 2009) and after (T2 April 2011) the interventions of the Masterplan 
(see Step 1–7, 2.1.1–2.1.4) took place, a questionnaire of workrelated behavioural- 
and experiencial patterns (AVEM; Schaarschmidt, 2000) was given to the pre school 
teachers in the Exerimental group (n = 43, average age 46.16, female). The data of 
the Controlgroup are still being analysed. The T1-T2-Difference of the primary 
scales of AVEM was analyzed under the use of T-test-Statistic (exclusive POWER 
and effect size d`), the secondary AVEM-pattern with Chi2-Test. The interpretation 
of the results has the character of a Pilot Study and has to be made carefully (because 
of the missing Control group).

Results of Research 

To determine in which areas significant changes occurred because of the interven-
tion, the individual subscales of the AVEM were using a t-test checked for signifi-
cant changes. The results are summarized in Table 1.

Subscales M (SD) T1 M (SD) T2 Test statistic – t (df) p d‘ Power

Subjective significance 
of work 

19.58 (3.04) 19.51 (3.50) .123 (42) .903 .03 .07

Professional ambition 18.72 (3.87) 19.47 (4.51) -1.244 (42) .220 .27 .56

Over commitment 19.33 (4.13) 19.91 (3.98) -1.172 (42) .248 .25 .51

Striving for perfection 21.65 (3.19) 21.81 (3.37) - .284 (42) .778 .06 .11

Ability to dissociate 17.00 (4.69) 16.40 (4.38) 1.133 (42) .264 .24 .48

Resignation tendency 
for failure

17.84 (3.93) 16.79 (4.08) 1.844 (42) .072 .40 .84

Offensive tackle problem 22.26 (2.60) 22.72 (3.29) -1.024 (42) .312 .22 .42

Inner peace and balance 18.23 (4.08) 19.53 (3.81) -2.799 (42) .008 .60 .99

Successful experience 
in the profession

23.14 (3.23) 23.60 (4.14) - .865 (42) .392 .18 .34

Life satisfaction 22.09 (3.07) 22.00 (3.95) .174 (42) .862 .04 .08

Experience of social support 22.70 (3.79) 22.21 (4.05) .768 (42) .447 .17 .29

Table 1: Subscales AVEM (t-testing)

13	 See www.starke-wurzeln.de
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AVEM-Pattern T1-T2
The results in Table 2 show, that the distribution of patterns for Risk Type A (Stress 
Behavior) and Risk Type B (Burnout) differed at Time 1 and Time 2 – there are sig-
nificantly fewer persons in Type A and Type B at the Time 2. In contrast, at the Time 
2 there are more persons showing the healty pattern Type G (Health Behavior), but 
the Type S (Preservation) showed constant number of persons.

Pattern N T1 (%) N T2 (%) 

Risk Type A (Stress-Behaviour) 23 (53,5) 19 (44,2) 

Risk Type B (Burn-Out) 7 (16,3) 5 (11,6) 

Type G (Health-Behaviour) 5 (11,6) 11 (25,6) 

Type S (Preservation) 8 (18,6) 8 (18,6) 

Table 2: Pattern distribution at T1 and T2

Figure 3 illustrates the different patterns-distributions graphically. 
These changes are significant (Chi2-Test: p ≤ .5).

Figure 3: Comparison of AVEM patterns’ distribution

Discussion

The Master Plan “Healthy Education” was investigated for the first time in the Pro-
ject “Strong Roots – Healthy Life Styles in kindergartens” as the Pilot study. Fol-
lowing results can be discussed concerning improved teachers’ health: significant 
changes to a higher “Inner peace and harmony” (p = .008) and the statistical ten-
dency towards less “Resignation tendency for failure” (p = .072). Also the AVEM-
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pattern Risk Type A (less Stress-Behavior) and Type G (improved Health-Behavior) 
showed highest change toward more health related behavior in teachers after the 
Project Interventions. Most of the subjects have switched to the Type S (Preserva-
tion) from the Type B (Burnout). These results have to be proved by a further study 
with a Control group. It shows the potential of this complex educational Master Plan 
within the field of early education and teachers’ health. Many evaluations where 
done with the Elements of the Master Plan:

Step 1: Body as a thinking organ. 
BIODANZA (Villegas, A. [2006], Stueck, M. & Villegas, A. [2008] and Stueck, M., 
Villegas, A., Terren, R., Toro, V., Mazzarella, L. & Schroeder, H. [2008])

Step 2: Stressreduction
a.	 Training with relaxation with Elements of Yoga (EMYK) (Stueck, M., Reschke, 

K., Tanjour, I., Hartwig, K., Enke, J., Kühn, J. & Breitner, K. [2002])
b.	 Training with Yoga and Stressreduction (STRAIMY) (Stueck, M. [2009])

Step 3: Empathy
School of Empathy (Stueck, M.; Neumann, D., Schoppe, S.; Lahm B. [2012])

Step 4/5: 
Educational abilities

Step 6: 
Concept (Stueck, 2010)

Step 7: 
Frame-Conditions (Stueck, 2010)

The Masterplan “Healthy Education” was also a strategic element of the Project 
“FAIRSEIN – Prevention of Violence in school and kindergardens in Germany”, 
where biochemical and physiological effects of the Interventions could be shown.
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concept in biodanza-group-members
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Abstract

Introduction. There are compearing positive psychology concepts with biodanza theo-
rethical concepts analysed in this article. What is compearable, what is same in concept 
of life as concept of biodanza and positive psychology? Aim of work – to compeare two 
dimentions of life science – positive psychology (Seligman, 1999) and biodanza (by R. 
Toro, 1999, M. Stueck, 2009) with life experience in narratives of biodanza group mem-
bers. Materials and methods-qualitative analyse of biodanza group member narratives 
about their experience during 5 monthes in biodanza as positive intervention applied 
method. Results and conclusions- there are some similarities of positive psychology 
and biodanza concepts of life in qualitative analyses of experiences of biodanza group 
members- happiness, flow, personal strengths, personal development over a life span, 
wisdom, creativity, imagination and characteristics of positive group communitaion.

Key words: life experience, positive psychology, biodanza, strenghts of personality, 
creativity, happiness and joy, pleasure, flow, self-expression

Introduction

Experience as the Basic Method in Biodanza. The concept of experience in Biodan-
za is drawn from the philosopher and pedagogue W. Dilthey (cited in Kallen, 2003, 
and M. Stueck, 2009). Dilthey postulated that it was the role of the arts to understand 
the human world, “to the extent that human states are experienced, to the extent that 
they are expressed and to the extent that these expressions are understood. Biodanza 
has adopted this principle, encouraging the experience of authentic expression of 
feelings and an intense state of being.
There are some similarities in biodanza conception and positive psychology.
Positive psychology focuses on well-being, psychology of happiness, flow, personal 
strengths, personal development over a life span, wisdom, creativity, imagination 
and characteristics of positive groups and institutions. Positive psychology offers as 
integrative psychological paradigm that challenges us as psychologists-practitioners 
to consider how we may facilitate fulfilment above and beyond seeking to repair 
weakness. (Linley & Joseph, 2003).

According to Martin Seligman, psychology should be:
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•	 as concerned with strength as with weakness; 
•	 as interested in building the best things in life as in repairing the worst; 
•	 as concerned with making the lives of normal people fulfilling as with healing 

pathology; 
•	 should create interventions to make people happier. 
The same aspects of life we can find in biodanza concepts what is positive interven-
tion method from R. Toro. 

Aim of work

The aim of work is to compear positive psychology aspects- concepts with biodanza 
concepts and biodanza group experiences in narratives.

Materials and methods

Methods of this research is theorethical analyse and qualitative analyse of narratives 
of 14 members of biodanza group with experience of biodanza – 5 monthes.
Method of biodanza description (according Stueck, 2009).
Biodanza is a form of intervention intended to further health and well-being by en-
couraging self-expression and autoregulation through music, dance and interaction. 
It originates from South America and was developed by Rolando Toro. To date, no 
studies exist which consider the effects of dance-oriented psychological autoregula-
tion methods on IgA in the saliva. M.Stueck, A. Villegas and others colleagues from 
Germany (Leipzig university and Humboldt university in Berlin (U. Sack, U. Balzer, 
2005–2012) is a response to this lack and examines the effects of Biodanza on the 
secretion of Immunoglobulin A in saliva and the subjective feeling of relaxation be-
fore and after the Biodanza sessions (Stück et al., 2003), were measured before and 
after ten training sessions. IgA was found to increase in saliva in 6 out of 10 sessions 
significantly (p ≤ .05) and in one session as significant tendency (p ≤ .1). The subjec-
tive feeling of relaxation, measured on a 17-point scale (17 levels: not relaxed = 1; 
very much relaxed = 17) (Stück et al., 2005), increased in 8 out of 10 sessions sig-
nificantly (p ≤ .05) and in one session as significant tendency (p ≤ .1). The authors 
hold in particular the auto-regulative effects of yoga and meditation responsible for 
these effects. In this current article, the influence of Biodanza was investigated on 
13 subjects by examining the influence of 10 Biodanza sessions on psychological 
(feeling of relaxation) and immunological (IgA) variables. Subjects showed a sig-
nificant increase (p ≤ .05) in Immunogloblin A (IgA) in 6 of 10 sessions. Significant 
psychological improvements in the feeling of relaxation were observed after 7 out 
of 10 sessions (p ≤ .05). M. Stueck and colleagues concluded that Biodanza-sessions 
have similar positive effects as Yoga-sessions on the subjective feeling of relaxation 
as well as on secreted IgA and thereby on the immune response.



32

Svence, Guna • RPIVA • BIOnet-Area 2

According to Toro (1995), Biodanza is intended to encourage psychophysiological 
self-organisation (self-regulation). The experiences in the context of this interven-
tion aim to mobilise “powers of self-healing” and thereby increase feelings of self-
confidence and joy. In this way, Biodanza concentrates not so much on the problems 
but on a person’s available resources. It works towards facilitating access to the 
individual abilities and strengths already present. Toro (1995) developed a theoreti-
cal model for Biodanza. We will explain the basic concepts of this theoretical model 
(TM) in the following section.

Integration:

An important goal of Biodanza is, in addition to achieving a balanced or well-regu-
lated internal state, the establishment of a state of human integration in the context 
of the struggle to express one’s individual, genetically-determined potential (verti-
cal aspect of TM). Biswanger (1973) was the first to mention the concept of human 
integration. In Biodanza, integration manifests itself in three aspects:
The first aspect, affective-psychomotor integration of the individual, focuses on es-
tablishing individual synchrony between thoughts, feelings, and actions.
The second aspect, social integration, refers to the integration of the relationships 
between members of the same species.
Finally, the third aspect involves the integration of the original relationship between 
man and nature and the awareness of man’s involvement in the greater totality of 
the cosmos.
The integration takes places by means of the stimulation of the primal life functions, 
from which we are constantly separated by the forces of culture (Toro, 1995). Char-
acteristic of the fundamental vision in Biodanza, the integration of the three aspects 
takes place simultaneously, interactively, and not consecutively (Garcia, 1997).

Identity and Regression:

The horizontal access of the theoretical model represents the continuum between the 
poles of identity and regression (Garcia, 1997). This continuum refers to the natural 
alternation between the various states of consciousness and leads to the integration 
process. 
The extreme end of the identity pole is our essence – the intimate feeling of being 
truly oneself. In this state of consciousness, the world is seen from the very per-
sonal standpoint of the individual and a differentiation between subject and other 
subjects or, in other words, a subject-object differentiation, is possible. Identity is 
the consciousness and the experience of being. Identity is not static, but changes in 
every moment without losing the essence of its being. In other words, identity is a 
heightened awareness of ourselves, in which we can feel ourselves intensely and are 
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active (waking state). A physical dimension of identity is movement, which is to say 
that the physical level of identity expresses itself by means of, among other things, 
dance.
Regression is a state of undifferentiated perception and relaxation involving the dis-
solution of identity. Regression is the reduction or revocation of willed, cortical ac-
tivity. This state has a healing, regenerative effect on the organism by stimulating 
homeostasis. In Biodanza, the regressive state is an experience of harmony of the 
primal life functions, such as, for example, the instincts. In a state of regression, we 
are in touch with our healthy essence, which is distinctly separate from cultural and 
repressive values. In this state, we strengthen the balance and stability of the living 
system.
Expanding further on the theory represented in the horizontal aspect of his model 
(identity vs. regression), Toro concluded that every disorder in the biopsychosocial 
system “man” must have an appropriate musical stimulus and an integrating exercise 
connected with it. He developed the first Biodanza exercises corresponding to one 
of the two poles in his model (see table 2). He used particular music to reinforce 
the identity pole (euphoric rhythms), and other music to induce states of regression.

Results

Similar aspects – finded in this research – of life in PP and biodanza:
1. 	 Feeling pleasure, joy,
2. 	 Focus to strenghts,
3. 	 Focus to integration with others,
4. 	 Wisdom, transcendence,
5. 	 Love, humanity, temperance,
6. 	 Creativity,
7. 	 Self-regulation.

Biodanza as the same – positive psychology – concentrates not so much on the 
problems, but on a person’s available resources. It works towards facilitating access 
to the individual abilities and strengths already present. R. Toro (1995) developed a 
theoretical model for Biodanza. 

Qualitative analyse of biodanza group member narratives have finded some con-
cepts- key words what are allowed to compare concepts of biodanza and positive 
psychology:

1.	 Integration – 3 levels: Me, Others, Nature *Cosmoss or Body, Mind, World 
around. Integration with self-body-others in group, giving-receiving, self-pow-
er (vitality).
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2.	 Power of vitality-protect a life, inner strenght developing and exchange with others.
3.	 Love – unconditional acceptance of others.
4.	 Feelings of opennes – feeling of flight, freedom in body, openess in movements 

(creativity).
5.	 Affectivity – emotions about protecting life and tenderness in touch (affectivity).
6.	 Experience of pleasure.
7.	 Experience of beautiness and changes (transcendence).

Samples from qualitative analyse cases according key-words-concepts:
1.	 Integration feeling with self

•	 After BD-sessions my thoughts became freedom, and I have more energy 
and power. I get the idea – we want to understand the processes, the world, 
but the reality makes it difficult. After BD-sessions I can accept it easier. (K. 
35, psychologist, dancing 5 monthes).

2.	 Integration feeling with body
•	 Biodanza helps me to live as I am real . The movements make me spontane-

ous and I can free show my emotions. My body finds the best movements for 
me, it allows to reduce the tensions in the body, it forms the habit not to tight. 

•	 Arises buoyansy , household problems are not more so big. My movements 
and posture are different , I have not more so havy tensions in neck and 
shoulders. (V. 40, nurse, adminstrator, dancing 5 monthes).

3.	 Integration with self towards others acceptance in group
•	 Dancing with others give the possibility to know different rhytms, tempos, 

characters. If You ask me, what is my tempo, I cant answer. Befor I thout – I 
am calm, bet now I think – I need changes, something new and unknown. I 
used to observe others, now I think – what do I need? (K. 36, psychologist, 
dancing 5 monthes).

4.	 Integration feeling with others by giving and receiving balanss
•	 There were light in my hands, very much light, I gave it to the others.When I 

received the light, it was so good,I had tears in my eyes.In my life I give and 
give, but I have not learned to receive. (A. 35, psychologist, dancing 1 month).

5.	 Integration with self-power or strenghts
•	 „… dance of fire – it is dance of self-power, in this dance become my body 

warm, shoulders, neck. After this dance I felt easiness, like I had no more 
redundant severity. (I. 34, officer, dancing 5 monthes).

•	 Sun dance – I felt like larva, she wants out, but now she can open only a 
smal lining, her power is not enough, but this dance showed me, what means 
sunrise, which fills all the world with light. I have my chains, but I can not 
recognize them. I am more “iņ”, not “jaņ”. I have now sense about some 
power in me, it has to come. (S., student of psychology, administrator, danc-
ing 4 monthes).



35

Biopsychological Basics of Life • Volume 2, 2013

6.	 Integration with lightness in body and mind – joy emotions
•	 Biodanza is freedom – free of duties, of problems, you enjoy the life becouse 

you are alive, you are not alone, you can breathe, you are like others. Af-
ter biodanza I get the wings. After repeated flights it is more easy to land, 
becouse you know what is ease. (S. 35, student, administrator, dancing 5 

monthes).
7.	 Experience in body with hardness coping

•	 I felt – I have not enough earth, I like air, I like to fly, I feel like a tree with-
out roots, I realized, I need contact with earth. In this dance I felt my roots 
and energy – I need it in my everyday life. My connection with the material 
world became stronger,I became power, which goes away (as money also). 
My therapists advice was – I have to dance at home african dances regu-
larly. (T. 43, psychologist, dancing 5 monthes).

8.	 Coping with stress in movements
•	 Biodanz helps me to live with my entity – my self. The movements make me 

spontaneous and I can express my emotions. My body finds the best move-
ments for me, it allows to reduce the tensions in the body, it forms the habit 
not to tight. 

•	 Arises buoyansy, household problems are not more so big. My movements 
and posture are different, I have not more so havy tensions in neck and 
shoulders. (V.44, nurse, dancing morea as 6 monthes).

9.	 Affectivity feeling of tenderness and openess
•	 … flowers and everything living is striving toward the sun, the sun energy, 

which is giving, invigorative and stinging like comprehensive love. To get 
the power, to grow, we have to share and to love. (D. 45, nurse, dancing 5 
monthes).

•	 I have enjoyed the tenderness, but in the first session it was not easy to show 
it, becouse in our life we do not use to show our tenderness . It is important 
to bring this habit in the everyday life. (I. 33, officer, dancing 5 monthes).

10.	 Feelings of pleasure
•	 … In the beginning I felt faithlessness, suspens, like shell, fortified, in un-

known Ocean. Every movement opened me little by little. I know touch dis-
arm, but it was not easy to touch everybody with love. (A. 34, teacher, danc-
ing 1 monthe).

•	 In the biodanza – session yesterday I felt like flower, which slowly opens. I 
am happy today. (I. 26, teacher, dancing 2 monthes).

11.	 Feeling of beautiness and transcendence
•	 After biodanza-session I am calm, my thoughts collated, I have more energy 

and power. I get the idea – we want to understand the processes, the world, 
but the reality makes it difficult. After BD-sessions I can accept it easier. (K. 
33, psychologist, dancing 5 monthes).
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Conclusions

1.	 Latvian beginers’ group X experience connect with biodanza concept – more 
often 3 lines of life according biodanza concept – creativity, afectivity, transcend-
ence.

2.	 More often during 5 monthes experience factors of vitality/body feelings, affec-
tivity/tenderness and uncouncesness love, integration with group and self-power/
identity finding.

3.	 Emotions – joy and pleasure what is similar with positive interventions of posi-
tive psychology.

4.	 Attitude what is in development – acceptance others.
5.	 Changes in feelings and coping strategies in life – more resiliente and calm in 

daily life.

References

Jemmott J. B.; III, Borysenko M, Chapman R, et al. (1983): Academic stress, power 
motivation, and decrease in secretion rate of salivary secretorImmunoglobulin.

Jemmott, J. B. & Magloire, K. (1988): Academic stress, social support, and secretory 
Immunglobulin A. The Lancet, 1 (8339), 1400–1402.

Lüdtke U.; Stück M. (2003): Metaanalyse zu Einsatz und Wirksamkeit von Ent-
spannungsverfahren bei verschiedenen sprachlichen Störungsbildern. In: 
Fachzeitschrift für Logopädie, Sprachheilpädagogik und Angrenzende Disziplin-
en, S. 192–206.

McClelland, D. C., Alexander, C. & Marks, E. (1982): The need for power, stress, 
immune functions, and illness among male prisoners. Journal of Abnormal Psy-
chology, 91, 61–70.

Mazzarella, L. (1999): Psychologische und Physiologische Wirkungen von Biodan-
za. In: Conexión Abierta UAI B. Aires No: 2, S. 15–18 (spanisch).

Mazzarella, L. (2000): Untersuchungen zu psychologischen und physiologischen Ef-
fekten von Biodanza. In: Biodanza: Jährliche Zeitschrift Jahr 2000 AEIB, S. 37–42.

Reschke, K. und Schröder, H. (2000): Optimistisch den Stress meistern. Kursleiter-
Handbuch. Tübingen. DGVT-Verlag.

Seligman, M. E. P., & Csikszentmihalyi, M. (2000): Positive psychology: An in-
troduction. American Psychologist, 55, 5–14, (Elektriskais resurss) – Tiešsaistes 
pakalpojums. – Pieejas veids: http://generallythinking.com/research/seligman-
csikszentmihalyi-2000-positive-psychology-an-introduction/

Seligman M. E. P.; Steen T. A.; Park, N. & Peterson, C. (2005): Positive Psychology 
Progress: Empirical Validation of Interventions. American Psychologist, Vol 60 (5), 
Jul-Aug 2005, 410–421. [Elektriskais resurss] – Tiešsaistes pakalpojums. – Pieejas 
veids: http://psycnet.apa.org/index.cfm?fa=buy.optionToBuy&id=2005-08033-003



37

Biopsychological Basics of Life • Volume 2, 2013

Stück, M. (1998): Entspannungstraining mit Yogaelementen in der Schule. Wie man 
Belastungen abbauen kann. Donauwörth: Auer

Stück, M. (2000): Entspannungstraining mit Yogaelementen in der Schule. Kursleit-
er-Handbuch. Donauwörth: Auer

Stück, M.; Meyer, K.; Rigotti, Th.; Bauer, K.; Sack, U. (2003): Evaluation of a 
Yoga-based stress management training for teachers: Effects on Immunoglobu-
lin A secretion and subjective relaxation. Journal of Meditation and Meditation-
Research, Vol. 3, 59–68.

Stueck, M. (2004): Stress management in Schools: an empirical investigation of a 
stress management system. Social Work Practitioner-Researcher, 16 (2), 216–
230. 

Stueck, M. & Villegas, A. (2008): Dance towards Health? Eprirical research about 
Biodanza. In: M. Stueck & A.Villegas (Hrsg.), Biodanza im Spiegel der Wissen-
schaften. Bd. 1. Strasburg: Schibri-Verlag (veröffentlicht in 4 Sprachen: Deutsch, 
Italienisch, Spanisch und Englisch).

Tsenkova V. K., Love G. D., Singers B. H. & Rifa K. D. (2008): Coping and Positive 
Affect Predict Longitudinal Change in Glycosylated Hemoglobin, Health Psy-
chology Copyright 2008 by the American Psychological Association 2008, Vol. 
27, No. 2, (Elektriskais resurss) – Tiešsaistes pakalpojums. – Pieejas veids: http://
psycnetapa.org/journals/hea/27/2S/S163.pdf

Villegas, A.; Stück, M.; Terren, R.; Toro, V.; Schröder, H.; Balzer, H.-U.; Hecht, K.



38

Hans-Ulrich Balzer
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Synchronous regulatory processes 
in the pulp of fruits – a case study

BIOnet-Area 1: Biology/Medicine

Ziel 

The goal of the investigation of the electrical resistance of pulp of fruits was the 
detection of regulatory processes and their changes under different environmental 
conditions. In addition, it was hypothesized that there is regulatory interactions in 
terms of synchronization of periodic processes between the fruits.

Background 

Biological control processes are the 
basis of life. It is known that plants 
respond as well as other biological 
systems (animals, humans) to envi-
ronmental influences. In addition, 
interactions between plants and bet-
ween plants and other biological sys-
tems have been published. The fruits 
of apple, pear, kiwi and mango were 
randomly selected to determine the presence of biological rhythms in it. The pulp of 
the fruit differs in part from one another. However, all have in common the property 
of having a high percentage of water. This water guarantee the electrical conductivi-
ty of the pulp. The following table shows some components of the pulp of the fruit, 
which can varies from region to region and in dependence of maturity level. 

Method 

6 test objects
were investi-
gated:

apple pear kiwi mango

water 85 83 81–84 83

fat 0,4 0,3 1 0,4

carbohydrate 11 15 11 13

potassium 0,12 6 0,3 0,2 

calcium 0,05 1 0,04 0,01

magnesium 0,05 2 0,02 0,02 

vitamin C 15 7 0,07 0,03

Table 1: Content of pulp of fruits (values in percent).

No. typet comment weight [g]

1 apple middle stage of maturity, sweet-tasting 198

2 apple middle stage of maturity, sweet-tasting 190

3 apple middle stage of maturity, sweet-tasting 186

4 pear still not maturely, acidic 164

5 kiwi origin from Israel, middle stage of maturity, juici 100

6 mango kind of Manila, still not maturely, relatively hard
Table 2: 

Test objects
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We investigated the electrical resistance of the pulp. For this purpose the outer shell 
has been removed so that the electrodes were directly fixed to the pulp. The meas-
urement system, the device SMARD-Watch® was used. The measurement of the 
resistance was performed by applying a small constant current in the µA-range. The 
resistance values were digitized by R/f conversion. All test objects were measured at 
the same time. The sampling rate was 1/sec. The experiment was continued for 1 h. 
The measuring electrodes consisted of fine gold (900) having a diameter of 10 mm. 
The distance between the measuring electrodes was 10 mm (edge to edge). The test 
objects were easily arranged circularly at a distance of 10 cm from each other.

time comment

19:14 start of measurement

19:22 “loneliness” of test objects

19:28 PI enter he room

19:29 light off, PI leaves the room

19:39 people enter the room

19:50 effect of music (classic)

20:04 separation of test objects 1, 2 und 3 (apple) from the other 

20:05 test objects  1,2 and 3 under stress load, synchronously biting

20:07 weitere Bisse

20:17 Messende

Tabelle 3: Versuchsablauf

Figure 1: alignment of test objects Figure 2: preparation of measurement points

According to test protocol the test objects have been subject to followed impacts:

From 19:50:00 hours performed at various musical sound reinforcement by piano 
(on Yamaha rove cover closed). It initially sounded an excerpt from the third move-
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ment of the Piano Sonata Op 85 by K. Bachmann1 (up to 19:52:50 h), excerpts from 
the third set (Funeral March) of the Piano Sonata Op 35 by Chopin (from 19:53:10 
am to 19:55:05 h), the first three parts of Gavota by Manuel M. Ponce (from 19:55:20 
am to 19:57:10 h) and Mexicano Scherzino the same composer (from 19:57:20 pm 
to 19:58:20 h)‚– extract from the experimental protocol. 

Data analysis 

The data analysis was performed using Chronobiological Regulation Diagnostics 
(CRD Balzer 2000).

To determine regulatory processes, the time series data using moving average (win-
dow: 9 data) were detrended and the periodic components analyzed by means of 
dynamic analysis (Balzer 1988). The regulatory functions were calculated using a 
sliding data window of 20 data. A regulatory function shows the change in each 
likely period within the data window. The time periods are determined in the range 
of 2 to 13 seconds. Further regulation states were determined. The regulation states 
were determined within a data window of 30 data within the regulatory functions. 
A regulation state is determined from the frequency distribution of the verified data 
(30 in the data window) based on the regulation periods, and classified, fig. 4, Balzer 

1 Sudden fortissimo beginning, perhaps with startling effect on an unprepared “test object”.

Figure 3: Curves of the original data.
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Figure 4: Periodic System of Regulation States.

2009. To determine the “interaction” or the synchronization process between the 
regulatory processes, the method of dynamic cross-correlation (Balzer 2002) was 
used. Here, a cross-correlation between two time series is generated within a slid-
ing window of 21 data. To calculate the dynamic analysis, the averaged dynamic 
cross-correlation of all single dynamic cross-correlations, and the regulation states 
the program bio.stream was used. The determination of the regulation states is based 
on the PSR (Periodic System of the Regulation states – ISF 1999 and Balzer 2009).

Results 

For the investigated fruits the presence of regulatory processes could be detected in 
the range of 2 to 13 seconds.

Periods having duration of  9, 10, 5 and 13 seconds mainly were observed. The high-
est period variability shows the kiwi, the smallest period variability of the mango. To 
investigate the effects of various environmental factors to the variability of periods, 
the regulation functions during time course after detrending (moving average -91 
data) are shown.



42

Balzer, H.-U. • The fruit Orchestra • BIOnet-Area 1

Figure 5: Calculated periods in the range of 2 … 13 seconds.

Figure 6: Averaged time course of regulation processes inside the pulp of fruits in dependence 
of different effecting factors.

The test object 3 
– apple – and the 
mango show al-
most continuous low 
regulatory changes 
in the range of 9-10 
seconds. During the 
time of the “loneli-
ness” this process 
was demonstrated 
for all studied fruits. 
While the kiwi re-
sponds to the occur-
rence of the PI, the 
pear reacts to “light 
off” with a slowdown 
in the regulatory processes. During the period of “light off – process – Dark” occurs 
in the majority of test objects an acceleration of regulatory processes, suggesting an 
activation of metabolic processes. The regulatory processes are further accelerated 
by “entry of people”. The fastest regulation operations are performed in the phase 
of the music action. Here, a synchronous behavior between the kiwi and apple 1 is 
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recognizable. With the separation of the test objects 1, 2 and 3 (apples) from the other 
the regulatory processes will be disturbed and the regulation moves up – excluding 
the mango – in the range from 8 seconds. It is also noteworthy that apple 3 for the 
first time shows regulatory changes during separation and biting. By further bites the 
regulatory changes are further enhanced. What is striking is the violent reaction of 
the kiwi, although she has not been damaged by biting at this moment, but showing 
the biggest regulatory changes.
The evaluation of the regulation states shows a preponderance of states 32, 33 and 
43, i. e. the area of the deactivated functional tension of the system or the concentrat-
ed stereotypical regulation. The very worst regulation states -74 states – are briefly 
recorded during „biting“. And thereby also of the kiwi. In the course averaged apple 
1, pear and kiwi achieve the largest state changes under the influence of music – 
especially in the form of a transient oscillating process immediately after the start 
– 19:50:00 h of acoustic stress by a fortissimo of the third movement of the Piano 
Sonata Op 85 K. Bachmann. While the music effects, the kiwi  reaches the activated 
state 55, see fig. 4.
In the parent regulatory process of the kiwi (as an example) are periodic variations in 
the regulation of states with a periodicity 3–4 or 6–7 min. identified.
To investigate possible synchronous changes in the regulatory processes of the in-
dividual fruits, the averaged dynamic cross-correlation was calculated. Since apple 
3 and mango showed different behavior compared to other fruit, the analysis was 
performed in this case for the remaining four test objects.

Figure 7: Averaged time course of changes in regulation states inside the pulp of fruits in 
dependence of different effecting factors.
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Figure 8: Parent regulatory changes in the range of 3 and 7 min.

Figure 9: Synchronization between fruits underlying different effecting factors.
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During the phase of ‘loneliness’ increases the synchronous regulation of behavior. 
It will reach maximum values about 0.6. The factors “light off” and “people en-
ter the room” lead to a reduction of the synchronization values, while the effect of 
classical music lead to a synchronization increasing in waves forms. With the first 
“synchronous biting” there is a rapid reduction of synchronization. Hereinafter the 
synchronization increases above the value before the first bite into. The maximum 
value is approximately 0.45. Here transients oscillating processes could be appear.

Conclusion 

As a result, the pilot study to measure the electrical resistance of pulp, the occur-
rence of regulatory processes in the range of 2–13 seconds with most frequently 
rhythms in the range of 9–10 seconds, and additionally rhythms in the range of 3 
min. and 7 min. were detected.
Due to the variability of differences in the regulatory processes can be assumed that 
the kiwi more sensitive to environmental stimuli reacts as apples, pear or mango. It 
is still unclear why the kiwi shows a violent reaction when the neighbors (apples) 
are disturbed by bites in their regulatory processes, but the kiwi themselves was not 
directly affected by it. Since the fruits were placed close to each other interaction 
processes between them can not be excluded. This suspicion is reinforced by the 
increase in synchronization during isolation and rhythmic increase during music ac-
tion.
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Introduction

Hypersensibility is an increase in nervous system or emotional reactions to various 
stimuli. So called ‘unspecific hypersensiblity’ is often affected by stress load dur-
ing long periods, whereas hyperaesthesia is defined as a condition that involves an 
abnormal increase in sensitivity to stimuli of the senses. Usually one distinguishes 
between ‘tactile hyperaesthesia’ (an increased sensitivity to touch), and ‘auditory 
hyperaesthesia’ (increased sound sensitivity).  Furthermore some people show dif-
ferent kinds of electro-sensibility or chemo-sensibility. 
An example of hypersensibility was the Empress Elisabeth of Austria (1837-1898), 
also known by her nickname Sisi. Sensibility can change during day (Maschke, 
Hecht, Balzer 1996). Balzer & Hecht demonstrated that sometimes unspecific hyper-
sensibility appears from time to time. This suggests that hypersensibility arises from 
the superposition of different stressors from inside and outside the body system. In 
the case of normal healthy conditions hypersensibility will not arise. 

Figure 1: Change of activation/sensibilisation.
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One way to measure human vegetative reactions is to measure the skin resistance. 
Skin resistance (or skin conductance) is interpreted as a part of electro-dermal activ-
ity (EDA – Boucsein 1988). Depending of the type of electric current which is used 
to make the measurement, Boucsein separates between skin resistance (or conduct-
ance) measuring with direct current and measured with alternating current. Addi-
tionally electric potentials can exist in skin tissue (Bureš 1960).

In the 1990’s we investigated changes in the physiological parameter skin resistance 
in various studies on humans who had underlying sleep disturbances and distur-
bances of their health by stress load. The measurement device HIMEM was used; 
some unexpected data were recorded. Comparing the results to answers from ques-
tionnaires on psychological states, it was clear that such data reflected states of un-
specific hypersensibility.

Methods:

While measuring skin resistance with help of HIMEM device the r/f-transformation 
has been used. By this way skin resistance data were transformed into time intervals 
with lengths from 250 msec to 5000 msec. Later skin potential was measured di-
rectly using bipolar leads and the ‘SMARD-watch’ system.

Figure 2: Circadian change (trend + deviation) of skin resistance (n = 10), ISF 2000.
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Figure 3: Different measurement data using r/f-transformation in case of hypersensibility in 
comparence to normal situations on human.

Results

In 2003 U. Anske (2003), investigating patients with sleep disturbances, showed, that 
25 % of so called clinical healthy persons (n = 40) showed hypersensibility but only 
17 % of patients (n = 40) suffering from sleep disturbances showed hypersensibility. 
Stück (2001) has compared states of hypersenbility with states of hyperaesthesia in 
persons suffering from hyperaesthesia (n = 32) and healthy persons (n = 32). In 22 % 
of healthy persons was hypersensibility detected (in agreement with Anske’s result), 
whilst only 0.6 % of the hyperaesthesia persons showed also hypersensibility.

A better understanding about the circumstances which lead to exhaustion states came 
from the analysis of data recorded during a high mountain expedition to Cho Oyu 
(Nepal, 8.602 m, Stück et al 2005). The expedition took place in 1999 from 26.04 to 
15.05. All 8 participants were monitored continuously using the HIMEM device. We 
found that hypersensibility can exist partially during a day or for several weeks (see 
fig 4). One of the most interesting findings was the exchanging of hypersensibility 
between two persons depending on their work load. 

Balzer (2006) performed 24h-monitoring of skin resistance and skin potential on 
a person who had been suffering for some time from hypersensibility, using the 
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Figure 4: change of hypersensibility between former leader of expedition (vol. 1) to new leader 
of expedition (vol. 2) at the same time (from monday to thursday, 05.04.1999 to 06.04.1999).

Smard-Watch system. The hypersensbility phase was accompanied by very nega-
tive skin potential data (lower than minus 50mV) – see figure 5. In addition some 
investigations showed that hypersensibility can exist for only part of a day (maybe 
just a few hours).
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Legend:	 emg – emectromyogram, sp – skin potential, sr – skin resistance, st – skin temperature, 
	 ct – concection temperature

Figure 5: Existance of partially hypersensibility during day followd by cocnitive work load 
on human reading a paper.

Figure 6: Effect of hypergravity and antiorthostase on a primate suffering from acute gastritis.
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Salzberg-Ludwig (2003) describes hypersensitivity in a x-year old child student at 
3rd class of a primary school measured using skin resistance with a HIMEM-device. 
This child was diagnosed with neurodermatitis in the same year. These facts suggest 
that hypersensibility is embedded in chronobiological processes within the body. 
Balzer (1998) found hypersensitivity when he investigated the effect of hypergravity 
and antiorthostase on primates, in a primate who was suffering from acute gastritis 
(figure 6).

Scales of psychological processes

Hypersensibility

Yes No

M SD M SD p Effect size 

TPF – self-forgetfulness(T-Value) 56.44 5.64 51.83 8.47 .04 .64 

TPF – ability to love (empathy) (T-Value) 42.18 7.33 47.97 7.85 .01 .76

FKK – Internal control beliefs (T-Value) 47.35 6.94 52.27 7.73 .02 .67 

Stress quick test – Social Support 3.24 0.66 2.67 1.02 .01 .66 

Stress anamnesis – 
Chronobiological anamnesis

25.89 9.04 18.84 10.22 .01 .73 

FABA – Excessive Planungsambition 18.12 2.76 19.42 2.50 .07 .49 

FEG – Extent of sleep (T-Value) 39.06 9.61 45.05 9.03 .02 .64 

FEG – General Welfare (T-Value) 45.88 10.75 50.22 7.64 .07 .47 

FEG – Current well-being (T-Value) 44.41 9.16 49.00 8.62 .06 .52 

AVEM – Type Health (%) 0.13 0.18 0.23 0.33 .09 .38 

Summery

Summarizing these findings we could estimate, that the process of exhaustion will 
begins as usually with tiredness which is combined with the increase of overload in-
hibitions, followed by states of nervousness and/or hypersensibility leading to long 
term exhaustions states combined with states of depression or apathy. The hypoth-
esis, which has to been proven  statistically is, will leads hypersensibilty to any ex-
treme increase of the negative skin potential, which could effect to the measurement 
of skin resistance.
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