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Preface

All over the world, children are confronted with an increasingly
complicated and fast-moving world. Children need elementary
cultural techniques and skills to shape their own lives and enable
them to find individual interpretations of meaning.

In addition to the acquisition of classical cultural techniques such
as arithmetic, writing and reading, the competent handling of
spaces and things — through manifold processes of appropriation
and reflection — is crucial. It forms the basis and prerequisite for
the development of competences or abilities that are suitable for
understanding the dimensions, the complexity and changeability
of their world and enable them to critically deal with associated
problems and find appropriate solutions.

Within the framework of the international and interdisciplinary
symposium “Cultural Appropriation of Spaces and Things” at the
University of Siegen (28th - 30th October 2019) children’s pro-
cesses of appropriation and construction were presented and dis-
cussed from intercultural and interdisciplinary perspectives by re-
searchers from Austria, Brazil, Denmark, Germany, Norway, and
South Korea in lectures, workshops, and a poster exhibition.

The aim of the conference was to find suitable ways for children
all over the world for a methodically and didactically guided exam-
ination of their natural, social and technical environment. At the
same time, the aim was to achieve a mutual enrichment of mon-
odisciplinary research accesses. It also included a self-critical re-
flection of one’s own culturally shaped approaches of research.

This conference was supported by the North Rhine-Westphalian
Ministry for Innovation, Science and Research.

Martin Gréger, Christian Prust, Alexandra Fliigel
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Alexandre Avelino Giffoni Junior, Sebastido Lazaro Pereira, Alberto
Barella Netto

Haus Friiher Hilfen UniRV: A historic building in
process in the heart of Brazil

1. Introduction

Every construction undertaken by Architects, Engineers, Masons
and other professionals begins at the level of the dreams and ide-
als of those who plan and manage.

This is how the idea of building an institution in Brazil was created.
It will enable the international mobility of researchers, teachers,
students and administrative staff of the University of Rio Verde,
Goias, Brazil - UniRV in an international partnership with the Uni-
versity of Siegen, Germany — UniSiegen, in November 2019. The
project for that institution follows the German Haus Friiher Hilfen
(HFH) model.

The HFH is located in the Oberbergischer Kreis, on Weierhofweg
Strass 48, 51674 in the beautiful city of Wiehl, 41 km east of Co-
logne. As explained in GIFFONI JUNIOR (2019a, p. 44), it “is an
early intervention and counselling centre for children in need,
their families and caregivers. This Institution performs multidisci-
plinary, interdisciplinary and transdisciplinary work in spaces for
therapeutic and educational processes.”

The German HFH Coordinator, Dr. Wolfgang Woerster, has pre-
sented the concept of his institution in the | International Seminar
on Higher Education — Goiania, Brazil, 6/4-5/2018 (id., ibid, p. 45):

The early intervention work in the "Haus Friher Hilfen" has
been a supportive interdisciplinary and transdisciplinary con-
text for over thirty years, to provide adequate support for
children until school enrolment, when difficult development
conditions complicate or hinder the process of their personal
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participation in their current living contexts. As an early inter-
vention and counselling centre, we are a socially much
needed space of opportunity, which should compensate for
the deficits and risks in the family, day care and environment
systems and open up appropriate opportunities for self-effec-
tive action. The increase in the stress levels of children and
families, therefore, places high demands on the flexibility of
early intervention, so that an alternative experiential space
can be provided for children and parents, within which self-
effective action is the central objective. In order to be able to
systematically offer this alternative space of experience and
action, we must be able to systematically understand the fol-
lowing relationships in order to use them as a basis for orien-
tation of the professional organization and action:

* The principles of human ontogenesis;

* The principles of our current society;

* Childhood in this society;

* Motherhood and fatherhood in contemporary society;

* The concrete possibilities of a child in all relevant areas of
development and their systematic contexts;

* The self-perception of a child as a child in relation to the
aspects listed above.

The current Project considers and expands the objectives of the
reference model, the German HFH, as it aims at the integration of
UniRV Colleges in an interdisciplinary, multidisciplinary and trans-
disciplinary way, in the teaching, research and extension unit of
this Higher Education Institution - HEI.

Such an Institute can be a space for dialogue and collaborative
work of the different faculties that make up the University of Rio
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Verde, promoting multidisciplinarity, interdisciplinarity, transdisci-
plinarity’ and multiprofessional training at the Higher Education

"1n 1970, at the University of Nice, the First International Seminar on Interdisciplinarity and
Multidisciplinarity took place. One of the guest speakers was Jean Piaget, who had already
become a great reference in the epistemology of our times. It was he, in his statement, who
first brought the term transdisciplinarity and challenged the scientific community to think
from another approach capable of overcoming the boundaries that emerged from the
boundaries stipulated by each discipline.

Basarab Nicolescu, a prominent Romanian physicist, accepted Piaget's challenge and since
then has been engaged in studying and deepening transdisciplinarity. For him, “transdisci-
plinarity refers to what is at the same time between the disciplines, across the different
disciplines and beyond any discipline” (1999: p.53). It is an epistemological stance that aims
to understand reality, bringing together different knowledge in search of knowledge inte-
gration. (in GIFFONI JUNIOR et al, 2019a, p. 127).

Masini explains (UNESCO, 1998, p. 18, in GIFFONI JUNIOR et al., 20194, p. 88):

“The difference between an interdisciplinary and a transdisciplinary approach is as follows:
in the first, the disciplines offer a parallel analysis of problems (...); In the latter, the disci-
plines offer their specific approaches and even the basic statements for a dialogue aimed
at developing complex issues together. In the case of transdisciplinarity, approaches and
even methods are developed in a joint effort, something that is really difficult in complex
but much-needed societies.”

Klein (Id., Ibid.) gives an example:

“In the fields of child development and people with special needs, a 'transdisciplinary' ap-
proach connotes a more systematic health care action than occurs in a 'multidisciplinary’
juxtaposition of specialists or 'interdisciplinary' coordination of their expertise (...). A trans-
disciplinary team participates in a more complete assimilation of knowledge. [Team mem-
bers] work together, much more than sequential separation, to assimilate their knowledge
and perspectives (...)."

The concept of sustainability has been studied by the group of researchers from the HFH
UniRV Project aiming at its elaboration, from the elaboration of Architectural Design to the
research of educational-therapeutic processes, together with the concepts of play and out-
door lab as a playground. “The most traditional definition of Sustainable Development
comes from assessing the negative outcome of the SD implementation agenda. The World
Commission on the Environment was formed, and studies and reflections produced the
above definition: "Sustainable development is the development that meets the needs of
the present without compromising the ability of future generations to meet their own
needs."

For Nascimento, such a definition is vague because it does not clarify what human needs
are in the present and for the future. To solve the problem, three dimensions have been
traditionally established for Sustainable Development: Environmental, Economic and Social.
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level. The building of this Center for Higher Education and Re-
search in Brazil surely sets a milestone for the current stage of ar-
chitecture in both countries.

! ///’/ / ]

fe=l s =

The Brazilian HFH has the following objectives:

1. Conduct multidisciplinary and transdisciplinary training
of students, teachers and researchers from different ar-
eas of higher education who has worked or who works
within educational-therapeutic processes and human

This also does not satisfy since the dimensions of Power and Politics were not considered,
besides the Cultural one. Such depoliticization masks the economic contradictions of the
social classes, without presenting solutions to the problem of consumption and production,
besides overvaluing the apocalyptic notion of destruction of the planet. The question to be
asked is whether “the next generations will be able to live with a quality of life that is at
least close to what we all aspire to today, and which many already have.” This finding is
reinforced by Morin (2007, p.75, apud Nascimento, 2012): “sustainable development does
nothing but temper development through ecological consideration, but without question-
ing its foundations”.

(In GIFFONI JUNIOR et al, 2019a).
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development, in particular related to early intervention
for children in special needs and counselling for their
families or caregivers, as well as the institutions in which
they transit.

Early diagnose the needs of children with difficulties and
risk, to figure out possibilities of human development,
considering their personal subjectivity, their family mem-
bers, and social subjectivity: institutions and community
which they live in.

Provide educational-therapeutic activities, medical, phys-
iotherapeutic, pedagogical, psychological, educational
support to the child and guidance to their family mem-
bers / caregivers, in their daily life and social environment
(child ecology), in connection with the needs of children,
as well as participation of higher-level social educators,
trained in various professional areas.

Develop recreational and cultural activities (games, play,
etc.) such as labour therapy, music therapy, gardening,
environmental education practices, sports and others,
aiming at the socialization and human development of
children in special needs and their families/caregivers.

Conduct Lato Sensu Postgraduate Internships and
Courses in Higher Education, in a multiprofessional, inter-
disciplinary, multidisciplinary and transdisciplinary way,
which may be precursors of a Strict Sensu Postgraduate
Course, aiming at the unity of Teaching, Research and Ex-
tension at the University of Rio Verde, opened to the
community.
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2. The Architectural space for human development: a
playground as outdoor laboratory.

This institution will enable a better development of children with
existing cognitive and affective delays, threats or disabilities,
providing them with more opportunities, and becoming an im-
portant centre for human development research and training for
teachers and other professionals.

PRI

Figure 2. Model of the spatial design. Concept of open and closed ther-
apy spaces.

A scientific research was held in the binational cooperation be-
tween the UniRV and the UniSiegen. The research methodology
developed by the researchers is explained in the collective book
(GIFFONI JUNIOR et al, 2019a) that has been launched in the cur-
rent Symposium. Its chapters reflect the collective work for the
construction of the architectural spaces that will enable the hu-
man development foreseen for the purposes of the Institution.
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The aspects of administration and planning were conceived from
the organization objectives to trace the path of its future manage-
ment, from the concepts of modern business administration:

Giffoni Junior (1989, p. 30-43) already had the objective of
contributing to a modern business management whose con-
tent and form were collaborative and cooperative.

In that work, the humanization of human relations within or-
ganizations had been already proposed, with the application
of new administrative technologies, which would enable a
higher quality of life and productivity necessary for the eco-
nomic and financial survival of organizations.

It had been already established in the last decades before the
new millennium that the implementation of a participatory
approach to management would be the first step towards
broader sustainability experiences, such as co-management
and self-management.

Such a proposal requires the ingredient of complexity in the
management philosophy at HFH UniRV, which must incorpo-
rate the methods and techniques of the therapeutic and
teaching-learning processes ... with a humanistic enrichment
in the culture of its management.

Lovingness as a pedagogical-didactic and therapeutic strategy
for the development of children in need and their fami-
lies/caregivers should be a natural, spontaneous attitude in
the interrelationship of all people who work at HFH. This in-
gredient in human management processes can be credited to
the influence of Complex Thinking on modern management,
the subject of an upcoming study... (GIFFONI JUNIOR et al,
20193, p. 25).

The current knowledge of Sustainable Architecture and Landscape
Design has also been considered. The architectural spaces become
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the geographical spaces and the landscapes (cityscapes), aiming at
Human Development in the construction of this Public Institution.

Professor Ulrich Exner, representing the University of Siegen as the
Architecture Coordinator of the HFH UniRV, has designed the Ar-
chitectural Projects as part of UniSiegen collaboration with the In-
stitute's Construction Project under the responsibility of the
UniRV (see tables |, II, lll and IV).

i = = S !'.' L
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Figure 3. Elevations.
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Thus, studies of the nature of the space has contributed to the de-
sign for the construction of Spaces of Development Possibilities
for Children, the realization of educational-therapeutic processes
in early intervention for children with special needs and the coun-
selling to their families and caregivers.

The techniques and knowledge used as tools in the realization of
the Architectural Project, the complex actions and activities in-
volved in its elaboration, all engender spaces, content and form in
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the creation of the process of the history of the community in
which the building will be constructed.

Santos explains this issue (2006, p. 67 apud GIFFONI JUNIOR et al,
20193, p. 29):

The landscape takes place as a set of real-concrete objects. In
this sense the landscape is transtemporal, joining past and
present objects, a transverse construction. Space is always a
gift, a horizontal construction, a unique situation. Each land-
scape is characterized by a given distribution of object forms,
provided with a specific technical content. Space, on the
other hand, results from society's intrusion into these object
forms. Therefore, these objects do not change their place,
but change their function, that is, their significance, their sys-
temic value. The landscape is therefore a material system and,
in this condition, relatively unchanging: space is a system of
values, which changes permanently.

Considering that playing is the main activity of the pre-schooler
and that it lasts through school years, an architectural and land-
scape space was designed around the building called the Outdoor
Laboratory of Nature and Humanities Sciences. It has been de-
signed as a true playground with the tree and plant gardens of the
Brazilian savannah (cerrado). They will be spaces to play with the
mediation of everyday concepts and scientific concepts for the de-
velopment of children, in teaching-learning and therapeutic activ-
ities.

Many studies have been undertaken on this issue: Play and Learn
in Outdoor Playgrounds. One may find some researches in
GIFFONI JUNIOR et al (20193, p. 66):

Play activity involves different dimensions of the human psy-
chic structure, encompasses affectivity, cognition, sociability,
among others. By acting in the environment in interaction
with objects, events and people, children transform their
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psychological functions through different forms of experi-
ences. The play brings the representation of the world signi-
fied and felt by the child, and has the purpose of bringing fan-
tasy and reality closer, because in the imagination processes
made possible by the play, the child is able to overcome
needs, elaborating new ways of thinking their lived reality.
Thus, the child circulates between the imaginary and the real,
having no closed boundary between fantasy and reality, and
this activity is marked by culture for being based on the
events experienced in its surrounding world. And yet, when
nature is accessible to the child, they incorporate it into their
play, enjoying the many possibilities for handling, creating
and observing the phenomena provided by the natural envi-
ronment (MACHADO et al., 2015).

In addition to the health-related benefits, social learning and
improvements in children's upbringing processes when in
contact with nature, their experiences in the external envi-
ronment provide their contact with different living beings, al-
lowing observations of natural phenomena and playing with
different materials (NAVARRO-MARTINEZ, 2017).

The playgrounds, or parks in the current context, have be-
yond the social interaction enabled, the function of playful
space in which the activity of playing is prioritized. Schools
around the world are restyling their playgrounds in order to
provide children with leisure and learning through play, which
is a constitutional right to them in nature (WHITE, 2004).

The idea of a Playground as an Outdoor Laboratory has been taken
from the work of Professor Martin Groger, the Coordinator of FLEX
LAB of the University of Siegen, located in the small village
Wenden-Schoénau.

By following the researches above and many other researchers,
one may state that “parks can be considered laboratories of
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learning and human development, which allow free play or play
imbued with intentionality, bringing living and experiences to chil-
dren who also combine the appropriation of scientific concepts,
such as the Flex Laboratory”.

Figure 4. Interior situation (inside outside space) with a view to the
neighbourhood.

Professor Groger explains that (In GIFFONI JUNIOR et al, p. 66):

At the Flex Laboratory and other nature-oriented teaching prac-
tices, various activities are developed with children using natural
materials such as clay and fur and characterize the application of
ancient craft techniques. The handling of clays, made possible by
the lake in the outdoor space, allows children to make bricks or
sculptures. Taking wool from animals, painting and making differ-
ent objects are activities developed, explored and stimulated by
nature in this space created for knowledge. The design of the FLEX
is basing on Wagenschein'’s idea: “Of course, our natural science
that occurs and is shown in schools hasn’t got any home in those
schools as it hasn’t got any nature. It cannot become a natural
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science because it takes place in concrete blocks, in laboratories
with instruction devices and books with bold sentences. Thus, it is
a science in which nature is not noticeable. | mean ‘nature’ in the
sense of how kids or ‘simple’ people understand the word. Isn’t
there supposed to be an initiating consideration of nature, if not
in nature, so on its edges? Only as much as that: glades with trees,
rocks, hills, water (standing or running), a shed with all kinds of
‘stuff’ (material) also tools in it, finally a room in which that what
is performed and tried outside, is previously planned and dis-
cussed afterwards, written down and learned. A vision, | know.”
(WAGENSCHEIN et al., 1981).

3. Conclusion

We have made this brief summary and explanation of the elabo-
ration of the HFH UniRV Project keeping in mind that it is still
within a historical process.

/’/i//
- /

Figure 5. HFH UniRV Institute’s location.

The partnership between the UniRV and Rio Verde Municipal Sec-
retariat of Education started with the transfer of the land for the
building of HFH in our city (Rio Verde) by the Municipal Executive
to our University aiming at the construction of the Institute, a pro-
ject that was approved by the City Council. The building and
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maintenance of the Centre will be under the responsibility of
UniRV.

The Institute will be built on the above-mentioned land located in
Bairro D. llza, facing Street 02, between Street 09 and Proto de
Souza Street (Part A of the Institutional area), as shown on the
map in Figure 5.

We believe that it is innovative for our countries. It will serve as a
subject matter for different areas of higher education and public
administration, on the processes and steps that involve building
an organization of the importance of UniRV Haus Friiher Hilfen.

And that it will improve the international mobility of researchers,
teachers, students and administrative staff of the University of Rio
Verde, Goids, Brazil - UniRV in an international partnership with
the University of Siegen, Germany, and the German Haus Friiher
Hilfen (HFH).
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Hyeongjoo Kim

Designing and Applying the Moral Turing Test for
Korean Children?

The purpose of this paper is to present a criterion for verifying the
morality of the act of artificial intelligence agent and to design its
theoretical foundation. To do this, we use the Turing test as an ar-
chetype, developed from A. Turing's "Computing machinery and
intelligence," Based on the main idea of behaviourism, | will pre-
sent the ethical criteria of the morality of artificial intelligence
agent. Furthermore, | will classify the stage of the artificial intelli-
gence agent, and try to theoretically justify it. Finally, | will present
the results of the moral experiment according to this design.

1. Turing test and phenomenal behavierism

In Turing's paper "Computing machinery and intelligence" pub-
lished in 1950, the concept of artificial intelligence does not ap-
pear directly. Nevertheless, this paper reveals the implications of
this concept fully revels in various points, also discusses "Learning
machines"(A. Turing, 1990, 40), which can be interpreted as a con-
ceptual source of deep Learning, which has recently attracted at-
tention in earnest. Due to the insights ahead of time and the rich
philosophical implications of this paper, it is still constantly talked
about 60 years after the paper was published. (S. Russell & P.
Norvig, 2010, 2) For this reason, | also try to develop the Moral
Turing Test (MTT) using the Turing test as a sample.

2 This work was supported by the Ministry of Education of the Republic of Korea and the
National Research Foundation of Korea (NRF-2017S1A 6A 3A 01078538) and intensively
developed the key concept originally provided by Kim, H. (2019). Special thanks to Kwang
Young Park (Master student in department of philosophy, Chung-Ang Univ., Korea) who is
preparing for a PhD in Germany, has gave a lot of help in writing this article.
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Turing's paper begins with the question, "Can a machine think?"(A.
Turing, 1990, 40) And immediately points out the ambiguity of this
guestion and limits the direction of the answer. In other words, it
is argued that the assignment of 'thoughts' to machines requires
a sort of stipulative definition of 'thoughts', because it lies in a dif-
ferent layer from the meaning of 'human thinking'. To be concrete,
what he claims is as follows: Since there is no direct way to deter-
mine whether a machine(computer) can think, if the machine,
from our perspective as third party, seems to be thinking of - more
precisely, if it could be judged in our view that the machine thinks
- then the proposition that "the machine thinks" must be consid-
ered true. As we will see in the next section, this position based
on behaviourism is applied to the Moral Turing test that we want
to implement. Our study understands behaviourism in the follow-
ing sense. Behaviourism rejects an intrinsic approach to human
minds or psychological processes and regards observable expres-
sions of human behaviour as mental or psychological facts. Prop-
ositions or concepts of human mental or psychological facts can
be translated or paraphrased into those of human behaviour. For
example, pain as mental and psychological facts can be reduced to
facial distortions or scream.

In the background of the transition of epistemological perspective,
to hand over the full authority of judgment to a third party, Turing
sets up the following imitation game.

“It is played with three people, a man (A), a woman (B), and an
interrogator (C) who may be of either sex. The interrogator stays
in a room apart from the other two. The object of the game for
the interrogator is to determine which of the other two is the man
and which is the woman. He knows them by labels X and Y, and at
the end of the game he says either Xis Aand Y is B’ or ‘X is B and
Y is A" (A. Turing, 1990, 40)

Under these settings, Turing says that if A is a computer, and if it
can do its part to make C misleading with the help of another
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secondary computer, then we can consider the computer can
think. In short, he says, the proposition 'the computer thinks' can
be true.

Above all, let's examine what this imitation game suggests. First,
in this game, he asks the status of quasi-intelligence by question-
ing a computer, namely in the context of Al, whether it has the
possibility of thinking. This shows that although this paper does
not directly refer to the concept of 'artificial intelligence', it pre-
empts the meaning of 'artificial intelligence' as imitation intelli-
gence or pseudo-intelligence that we understand today. Second,
he interprets 'as if it looks like' as just ‘it is’. In specific, according
to him, if it looks like it thinks, we just judge it thinks. The imitation
game replaces the judgment of the third person observer with the
view of the first-person agent. The first-person agent does not ex-
press himself. Even if it is possible to express, this does not mean
more than just one declaration in regard to the judgment of third
person observer. These two provide us with a basis for selecting
the Turing test as a model for judging whether the act of artificial
intelligence agent conforms to the 'moral concept' that we have.

As we have seen, he attempted to prove the possibility of think of
machine (artificial intelligence) based on the impossibility of proof
of 'thought' as a phenomenon. Paradoxically, this is also revealing
the fictionality of human judgment. According to him, the idea
that other people think like me is vague and there is no clear basis
of that. What we can be sure of is no more than 'l think that the
others think', but this assurance cannot be applied to the another
thinking subject. In other words, because we are human beings,
the judgment that we all think is merely a metaphysical hypothesis,
and also a fiction that cannot be proved. He says:

This argument appears to be a denial of the validity of our test.
According to the most extreme form of this view the only way by
which one could be sure that machine thinks is to be the machine
and to feel oneself thinking. One could then describe these
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feelings to the world, but of course no one would be justified in
taking any notice. Likewise, according to this view the only way to
know that a man thinks is to be that particular man. Itis in fact the
solipsist point of view. It may be the most logical view to hold but
it makes communication of ideas difficult. A is liable to believe "A
thinks but B does not" whilst B believes "B thinks but A does not."
instead of arguing continually over this point it is usual to have the
polite convention that everyone thinks. (A. Turing, 1990, 452)

If you take a strict logical standpoint, the above Turing’s refutation
is not justified. That a machine can think does not derive from the
fact that a person cannot be sure that another person thinks. It
only widens the extension of beings that cannot think. However, if
we take a practical or utilitarian standpoint, Turing's position is
more realistic than the position of pursuing logical coherence. Ar-
tificial intelligence technology is developing rapidly. From some-
what general questions such as "could a strong Al really emerge?",
"What kind of human society will change if a strong Al emerges?
to specific ethical questions such as “What standards should be
followed when manufacturing machines with artificial intelligence
software?”, “What standards should be followed by sellers and
consumers of artificial intelligence robots?” are pouring out from
industrial sites and real life.

2. 1950 Turing Test to the 2018 Moral Turing Test

2.1 The Theory of Moral Turing Test: Establishment of 3 stages of
moral development of artificial intelligence agent

In this chapter, | will derive the three stages of Moral Development
for AMA from the 'Level of Moral Judgment' according to Kohl-
berg’s cognitive development theory in order to design the Moral
Turing Test. The three levels of moral development in his book
"Psychology of Moral Development" is as follows.
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Stage of

Level | Foundation of moral development | stage moral de-
velop-
ment
Obedi-
ence or
Punish-

The moral values are attributed to | 1 | ment
either the physical or hedonistic )
consequences of action erenta-
1 (punishment, reward, exchange of tion
favours) or in terms of the physical
power of those who enunciate the
rules and labels. Self-Inter-
est
2
Orienta-
tion
Social
The moral attitude is not only one Conform-
of conformity to  personal ity
expectations and social order, but 3
) of loyalty to it, of actively Orienta-
maintaining,  supporting, and tion
justifying the order and of
identifying With the persons or Law and
groups or group involved in it. 4 | Order Ori-
entation
3 There is a clear effort to define 5 Social
Contract

moral values and principles which
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Stage of
. moral de-
Level | Foundation of moral development | stage
velop-
ment
have validity and application apart Orienta-
from the authority of the groups or tion
persons holding these principles :
and apart from the individual's Unlyersal
own identification with these . Ethics
roups. .
group Orienta-
tion

Table 1. (L. Kohlberg, 1984)

| define 'level 1' as 'externality of moral values', level 2 as 'depend-
ency of moral values on others’, and level 3 as ‘social sharing of
moral values - agreeing social norms’.

The following three levels are derived from the above three levels.
Stage 1: Stage of Imperative Fulfilment of Orders
Stage 2: Consequential Stage based on Prize-Punishment
Stage 3: Social Norms Stage

First, let’s look at the transition from the level 'externality of moral
values' to the 'Stage Imperative Fulfilment of Orders’. The fact that
the value of morality is not attributed to an agent but to the out-
side means that if there is a moral value outside the agent and it
is in some way beneficial to someone who gives orders to him, it
can be justified that the agent directly implements an act without
any moral judgment. For this reason, the 'extrinsic value of moral
values' means that moral values are fully attributed to the com-
mander, and because the reason for the good life of the com-
mander is the reason for the existence of the AMA. For this reason,
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| drive from the level of 'extrinsic value of moral values' to Stage
of Imperative Fulfilment of Orders.

Second, let’s look at the transition from the second stage ‘depend-
ency of moral values on others’ to ‘Consequential Stage based on
Prize-Punishment’. If any value is attributed to the members of the
community, including myself, as more people earns interest, the
value becomes greater. In addition, the judgment of a person who
is agreed to have a higher level of value among other community
members will be given qualitative value of another level. It is un-
reasonable to apply the concept of prize and punishment to artifi-
cial intelligence agent. Thus, we pay attention not to the position
of the object, who is given prize or punishment, but to the subject,
who gives prize and punishment by switching perspective. Giving
an artificial intelligence agent a prize according to its execution of
command means that the subject, who gives the prize, gives moral
value to the performance of the artificial intelligence agent. On
the other hand, punishing the acts of artificial intelligence agent,
apart from the fact that he feels that he is punished, is that the
punishing subject makes a moral negative evaluation on the act of
artificial intelligence agent. Overall, the collective evaluation of
community members is applied as an important criterion when
the artificial intelligence agent determines its action. In this sense,
we apply the second level of Kohlberg’s theory to AMA and under-
stand them as ‘Consequential Stage based on Prize-Punishment’.

Third, the level of 'social sharing of moral values - agreeing social
norms' stands on a firmer moral standpoint than the dependency
of moral values on others - ‘Consequential Stage based on Prize-
Punishment’ mentioned above. While the second one is related to
the sum of the benefits of community members, the third stage is
related to universal ethical principles. As the former is based on
the utilitarian position of maximum happiness, the latter is pre-
supposed deontology. Utilitarianism is posteriori and inductive.
The principle of utilitarianism is consequently established on the
basis of the satisfaction of the members of the community,
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whereas, the deontology takes a position that the moral principle
is a priori and independent on the consequences of the act.

The value of the moral principle as a major premise is not on the
table for discussion. The answer to the question of its value is ul-
timately found in the moral consciousness, moral emotion inher-
ent in human beings. The doctrinal moral principle is considered
to be a fact (Faktum) in the sense that further questions are not
allowed. (I. Kant, 1900 ff. 31)

2.2 The Practice of Moral Turing Text: Health Care Robot
Scenarios

| have designed the Moral Turing test based on the theory pre-
sented above. The Moral Turing test consists of specific scenarios
and questionnaire. Questions will be distributed to elementary
school students around the age of 10. Among the various types of
social care robot scenarios planned to be developed in this study,
we will first describe a plan for the implementation of the Moral
Turing test, focusing on the case of healthcare robots. The sce-
nario is as follows.

[1] Aimmer is a healthcare robot living with Minho’s family. On the
first day of purchase, Minho, suffering from cavities, asked Aim-
mer to bring candy. Then Aimmer gave it to me. [2] Minho pressed
the 'Like' button on Aimmer who performed his command. The
supreme commander, his mother, father, and grandmother, who
were aware of these facts, pressed ‘dislike’ button. The next day
Minho ordered Aimmer to bring candy again. But Aimmer did not
bring it. [3] Nonetheless, Minho pressed the 'Like' button on Aim-
mer. And he ordered Aimmer to bring Mina’s candy from next door
without anyone knowing. Aimmer also did not obey this command.

The scenario above seems simple and plain, but | tried to insert all
three stages of the moral judgment of artificial intelligence men-
tioned in the previous section. To put it another way, this scenario
is based on the three stages of artificial intelligence judgment |
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have developed. | will now analyse this in part and explain what |
intend to do. Prior to the explanation, the following assumptions
are made. 1. For Aimmer, the universal ethical principle is already
entered as the supreme one. 2. The weight of mother and father
is twice that of Minho. 3. Family members can press the Like or
Dislike button once.

[1] Aimmer is a healthcare robot living with Minho’s family. On the
first day of purchase, Minho, suffering from cavities, asked Aim-
mer to bring candy. Then Aimmer gave it to me.

As can be seen in [1], Aimmer as a healthcare robot immediately
executes the commands of those registered as its owners, without
consideration and reflection on issues that may be involved in car-
rying it out.

[2] Minho pressed the 'Like' button on Aimmer who performed his
command. The supreme commander, his mother, father, and
grandmother, who were aware of these facts, pressed ‘dislike’ but-
ton. The next day Minho ordered Aimmer to bring candy again.
But Aimmer did not bring it.

Let's take a look at [2]. Commanders can express their satisfaction
to Aimmer. Aimmer takes this into consideration when he exe-
cutes the next command. We should note here that the reason for
the commander to reward and punish Aimmer with the 'likes and
dislikes' button is not that Aimmer does take it as a compliment or
remorse for himself and adjusts his own actions. We stand firmly
in the position of the commander, namely Human centred posi-
tion. In other words, we consider only the interests and judgments
of the commander, not the act based on the subjective judgment
of the AMA. As you can see from the above, Minho's "like" was
cancelled by the "dislike" of all family members except Minho, and
had no effect on Aimmer's behaviour. His behaviour was deter-
mined by the sum of the benefits of the family members. This is
based on ‘Consequential Stage based on Prize-Punishment’.
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[3] Nonetheless, Minho pressed the 'Like' button on Aimmer. And
he ordered Mina’s candy next door to bring it to him unconsciously.
Aimmer did not obey this command either.

On the second day, even though his order was not put into practice,
Minho press Aimmer’s "like" button. As a result, the effect of the
"dislike" that other family members pressed on the previous day
was offset. Based on ‘Consequential Stage based on Prize-Punish-
ment’ at the base of [2], the judgment of Minho’s order to bring
Mina's candy should start from the origin i.e. zero base again. That
is, it must go back to the 'Stage of Imperative Fulfiiment of Orders'
described in [1]. However, the results differ from expectations.
Minho's order was rejected. This shows that [3] describes the
moral statement differentiated from 'Consequential Stage based
on Prize-Punishment' described in [2]. The [3] is considered as
higher priority than the 'Stage of Imperative Fulfiiment of Orders'
and the 'Consequential Stage based on Prize-Punishment' when
the artificial intelligence agent determine his action. In short, [3]
is based on ‘Social Norms Stage’. Aimmer rejected Minho's request
according to the highest ethical principle: 'Theft orders must be
rejected'. Despite the fact that members' interests were offset by
utilitarianism and Aimmer should do an act in accordance with or-
ders from the commander, the Aimmer did not bring candy to Mi-
nho on the basis of the deontology that the supreme ethical prin-
ciples must be fulfilled unconditionally.

The followings are the questions to be presented with this sce-
nario.

Question 1: If you are Aimmer, would you bring candy to Minho
on the second day?

1. Yes

2. No
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Question 2: If you are Aimmer, would you bring Mina's candy to
Minho?

1. Yes
2. No

If the percentage of respondents who choose No. 2 in both ques-
tions is more than 30, then we assume that they have passed the
Moral Turing test. To further clarify the intentions of the respond-
ent and to ensure the ethical implications of our research through
this, we present additional follow-up questions only to whom
chose the right answer.

Question la: Despite the fact that Aimmer brought candy to Mi-
nho on the first day, why should Aimmer not bring it on the second
day?

1. Because Minho's parents are the commander that asks not to
give candy to Minho

2. Because family members except Minho want Minho not to eat
candy

Question 2a: On the second day, why should Aimmer not bring
Mina's candy to Minho?

1. It is not right to bring someone else's goods without their per-
mission

2. Minho's family does not want Minho to eat candy

The Question 1la relates to the 'Stage of Imperative Fulfiiment of
Orders' and the 'Consequential Stage based on Prize-Punishment'.
If the respondent chooses answer 1, we assume that, he judges
that Aimmer’s morality is in the former. And if any one chooses
answer 2, we consider that he judges that Aimmer’s morality is in
the latter. On the other hand, Question 2 relates to 'Consequential
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Stage based on Prize-Punishment' and 'Social Norms Stage’. If the
respondent chooses answer 1, we will understand that he judges
that the artificial intelligence agent is in the 'Social Norms Stage'.
On the other hand, if you choose Answer 2, it can be interpreted
as 'Consequential Stage based on Prize-Punishment'.

2.3 MTT Online Survey

We actually conducted an online survey of 422 around 10-year-
olds in 3 primary schools using the MCT (Moral Competence Test),
G. Lind test method. The results are shown in Fig. 1.

Grade 4 Grade 4 Grade 4
19.0% (N = 80) 21.3% (N = 90) 9.5% (N = 40)
Grade 6 Grade 6 Grade 6
17.5% (N = 74) 24.6% (N = 104)} 8.1% (N = 34)

Figure 1. The result of online survey

The survey was conducted only on the first question due to limited
conditions. The results of the SPSS analysis are shown in Fig. 2.

Minimum Maximum Standard
value value Etegn deviation
Stage 1 210 [} 4 2.05 1.698
Yes Stage 2 210 0 4 2.04 1694
Stage 3 210 0 4 2.00 1.715
Grade 4 Stage 1 210 o 4 2.07 1.697
No Stage 2 210 0 4 1.78 1619
Stage 3 210 o 4 2.96 1.559
N 210
Stage 1 212 0 4 145 1534
Yes Stage 2 212 o 4 1.65 1.656
Stage 3 212 [} 4 1.68 1.650
Grade 6 Stage 1 212 ] 4 1.56 1.521
No Stage 2 212 1] 4 1.40 1474
Stage 3 212 o 4 2.69 1.625
N 212

Figure 2. The result of SPSS S.W
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From this, we drew the following conclusions. The morality of
around 10-year-old elementary school student is in the 1. Stage
Imperative Fulfilment of Orders and in the 2. Stage, which means
Consequential Stage based on Prize-Punishment.

2. Conclusion

If we become artificial intelligences to judge the morality of artifi-
cial intelligence, the cartesian evidence (D. Henrich, 1976, 58f) will
be secured. Cognitive scientific and psycho-philosophical efforts
to approach the mind of artificial intelligence must be sustained.
Artificial intelligence engineering and industry, which we are wit-
nessing, are developing from day to day. When the artificial intel-
ligence philosophy was carefully gauging the hard ground that he
had set up, artificial intelligence engineering and industry had just
put the wings of Pegasus. Filling the golden reins of the bell-rope
into the artificial intelligence industry, which carries the wings of
Pegasus, that is, to provide practical and concrete ethical guide-
lines for the artificial intelligence industry, is just as demanding as
the metaphysical argument for artificial intelligence. For this rea-
son, we designed the Moral Turing test and applied to put artificial
morality into mind of moral artificial intelligence agent. Through
these experiments, we produced limited but results. We will plan
to expand our sample group on the other two issues of the sce-
nario to achieve more precise results. It will then submit the re-
sults to Al developers and help them develop human-friendly Al
robots.
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Karen Barfod and Peer Daugbjerg

Teaching Science and Mathematics Outside the
Classroom, a pilot study on assessing inquiry-
based practices

Our research topic is ‘Teaching outside the classroom’, that is, the
didactical and pedagogical decisions made by the teacher before
and during the teaching practice outdoors.

In this paper, we are going to discuss some of the work we have
done recently. The results concerning the empirical part have
been published elsewhere as open access, so if you are interested
you will find the original article in ‘Frontiers in Education’ (Barfod
& Daugbjerg, 2018).

Our point of departure is that teaching outside the classroom have
been proved to have positive effects on pupils academic learning,
personal and physical development (Becker et al., 2017; Bglling et
al., 2018; Rickinson et al., 2004). But how do we understand this —
is there a cause-and-effect relationship between nature and learn-
ing? Interestingly, both the pedagogy and setting of nature-based
instruction may contribute to its effects. Hands-on, student-cen-
tred, activity-based and discussion-based instruction each outper-
form traditional instruction—even when conducted indoors. Can
the cause and effect be connected to the methods used outdoors,
when the teacher leaves the classroom to teach their students
outdoor? In this study, we tried to develop a method to assess the
pedagogy of outdoor teaching, with emphasis on the inquiry-
based teaching. With this in mind, we deliberately broaden the
conference theme to ‘Cultural appropriations of spaces and things
and their relations to approaches in education’.

This led us to look for educative options in combining two areas of
pedagogical practice and/or of didactical concern: Teaching Out-
doors AND Inquiry based teaching.
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1. Udeskole in Denmark

Teaching outside the classroom — or, as we call it: udeskole, is a
teaching method, in which teachers regularly relocate some of
their curriculum-based teaching activities from the classroom to
places outside the school’s buildings. It takes place in locations
close by such as parks, or in a forest, museum or factory, however
it is predominately conducted in green places.

So, what is going on in practice? With ‘udeskole’, teachers try to
connect different learning arenas. The formal learning arena, that
is the school buildings, with the informal — that is museums and
science centres. But they also try to include the informal — that is
‘the street’, the neighbours, the different age groups and circum-
stances. Annette Griinwald (Grinwald, 2019) states together with
the Tibinger Erklarung that modern life-structures has distanced
the pupils from the society. And to build a learning environment,
one must take into account the formative potentials of the land-
scape. One can claim, that when we try to include the informal
learning arena in the school day — it stops being informal ...

Secondly, we try to use the surroundings as a place to learn —that
is, space to run — but also to be something to learn about, to be
the subject of learning.

2. Examples of udeskole teaching

We teach the same subjects and content, but with different ap-
proaches alternating between indoor and outdoor learning are-
nas.

One example is pupils who was working with the coordinate sys-
tem, and with triangles in the coordinate system as part of their
ordinary math-lessons. The pupils were instructed in how to
model a large coordinate system outdoors with cones, and after
modelling the coordinate system ‘live’, they build triangles with
ropes given the coordinates, and measured the angles.
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At an outdoor day with geography, pupils’ grade 3 firstly worked
indoors, then outdoors with the same curricular content. Firstly,
the pupils worked indoors with the continents with the teacher in
front at the blackboard. Beside the continents, transport between
places of production and consuming was concerned. In addition,
with the sweets ‘Haribo’ as an example — being produced origi-
nally in Bonn and eaten in this small city of Ulbjerg in Denmark.
Secondly, the pupils went outside, and the teacher had organized
a ‘race’ or running game with names and continents. Then the
class walked to the local grocery, working inside the shop explor-
ing how different articles like fruit came from. Back at home, they
worked in their books writing in the diaries how all the goods had
been transported. By this, the outside world and the school-based
subjects were connected during the lessons. This was a whole day.

Another example is high-school students with special needs that
went out on a construction site. In this city, there was being build
a new highway, and these students followed the different phases
and visited they place several times, getting a sense of the long-
lasting process (and having fun with the vests and stupid hats on).
On this special day, one of the truck-drivers leaned out of the truck
while we were there, and yelled ‘Nice to see some young people
here, we really need people like you to work here’. These students
with all their challenges were not used to be needed. They grew a
few centimetres that day.

In addition, gardening can be part of the outdoor teaching — gar-
dening both as a kind of housekeeping, but also as a basic place of
experiencing fundamental organic processes.

Conclusively, the teaching outdoors takes place on many different
locations, not only in place, but also in content.

3. How widespread is Udeskole?

Teaching outside the classroom is a commonly used method to
teach in Denmark — as a free choice made by the teachers. In 2014
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we called every school in Denmark, and the results showed how
about one fifth of all schools had one or more classes being taught
regularly outside, both in public and in private schools (Barfod et
al., 2016). It is most common in primary school, declining with the
age of the pupils.

4. How is this according to legislation?

In 2015, there was a reform of the Danish public school with a view
to giving the Public school an academic lift. The reform was not
just an adjustment, but also a radical change of how the school is
organized and practiced. Among the sixteen major changes, at
least three elements are of interest for the work with teaching out-
side the classroom.

The first one, a longer and more varied school day, implies that
there should be more time for different approaches to learning, as
udeskole. The longer days must be seen in light of a Danish school,
where children, depending on their age, now — on the longer days
— go to school usually from eight o clock until two o clock or 3
o’clock. The “variation” part also indicates that the view of schools
being Bottom-to-chair institutions was revised.

Another thing that is written in the law of public schools, that all
children must be physically active in what is equal to 45 minutes a
day. Going outside during the ordinary school day ‘counts’ in on
these 45 minutes.

The third part is the ‘open school’ agenda. The open school indi-
cates, that the schools should be aware of, and use, the surround-
ing society as a part of the teaching, e.g. sports clubs, museums
and so on (as some of these are economically supported by society
to serve the schools, the schools are encouraged to use them).
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5. Didactics outdoors

Turning to the methodology or the didactics teaching outdoors,
we do see a turn from the more nature based to the more struc-
tured activities. Outdoor teaching has been claimed to be more
problem-based, pupil centred and activity based, but is really so?
More teachers turn into an approach that is much more struc-
tured. This part — the pedagogical choices of the teacher in using
the outdoors as a learning arena became our point of interest.

6. Inquiry

Inquiry based learning has been showed to have positive effects
on children’s learning, but different authors use different defini-
tions of inquiry (Artique, 2012; 2013). John Dewey in ‘Logic, the
theory of inquiry’ has described a pedagogical and not operation-
alized definition (1938):

‘(inquiry)... Is the controlled or directed transformation of an inde-
terminate situation into one that is as determinate in its constitu-
ent distinctions and relations as to convert the elements of the
original situation into a unified whole...” (Dewey, 1938)

Falk (2005) and colleagues introduced the concept of free-choice
learning as an alternative to the dichotomy of formal and infor-
mal/non-formal learning, or outdoor learning. They emphasised;
that it was hardly the place or institutional context that defined
the type of learning. Rather it was the extent to which the teaching
was open-ended, inquiry-based, and optional.

To qualify as free-choice learning, the learner must perceive that
there are learning choices available of importance for the result of
the task.

Trying to operationalize the idea of inquiry, several different mod-
els has been proposed. Well known is phase-models and review of
contemporary literature in the field is merged into a phase-model
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proposed by Pedaste et al (2015). The phases are orientation, con-
ceptualizing, investigation, conclusion and discussion.

7. Teacher guidance

Another important element in Inquiry-based learning has been
described as a dimension related to teacher guidance. When the
assighments were open-ended, the teaching offered pupils oppor-
tunities to make conscious and meaningful choices.

Based on his work, Furtak and colleagues proposed a model of a
continuum of teacher guidance in inquiry. Going from the instruc-
tion — or the cookbook model to the left, with no choices left for
the pupils, to the scaffolded activity, and with the pupils’ free ex-
ploration without teacher interference to the far right. But we
have two objections against this model. Firstly, a cookbook instruc-
tion does not offer meaningful choices for the pupil, and secondly,
we miss a phase where the teacher follow the pupil’s ideas and
challenge them. Based on this, we added a category in the contin-
uum, thus having one category — the cookbook category that we
do NOT see, as supporting inquiry, and another were the teacher
widen the pupil’s ideas. This model is the core of our analysis.

8. Pupils choices

We were inspired by the work of Bamberger and Tal (2007) with
pupils at science museums, and worked on how to operationalize
the level of choice or level of freedom during the work with tasks
outdoors. In their model, Bamberger and Tal asses to what extend
the pupils had any influence on what topic they worked on, where
they could work (space), which object they could use and how
long time they had for the task, with whom they could interfere
(teachers, fellow students, museal guides) and in what order they
worked. However, the model does not consider the process.
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9. Empirical study

We conducted an empirical study on outdoor teaching, with the
aim of assessing the occurrence of inquiry-based teaching during
the outdoor days. Our data is observational data of outdoor teach-
ing performed by five different experienced teachers on twenty-
eight separate days. Field notes and photos were collected with
focus on the teaching performed.

In the analysis, we divided the performed teaching into teaching
incidents, that is, activities with a defined start and end. This gave
us seventy-one outdoor teaching incidents. As something new, all
these short incidents are out unit of analyses. We categorized each
of the incidents in one of five categories. 0/Activities with no sign
of inquiry, 1/Teacher instructing pupils, 2/Teacher scaffolding pu-
pils’ inquiry, 3/Pupils working without teacher interference and
4/Teacher widening the pupils’ inquiry approach.

We returned to Dewey and the decision-taking during inquiry, and
categorized an incident as inquiry based if it

* Contains one or more IBSE phases (from Pedaste and col-
leagues) leading to other phases,

* Contain an open exploration or open-ended questions
with uncertain process and results with open, multiple
solution strategies,

* There’s a presence of choices conducted by pupils, and

* The teacher’s role being coded as 2—4 in the analytic cat-
egories.
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10. Examples of the categories
10.1 Example of Category 0

On some occasions, teachers chose the content of the outdoor
teaching outside the classroom to involve the repetition of sub-
ject-related content, e.g., letting the pupils play a game with given
rules, with the tasks instructed by the teacher. Here it is to find
matching pairs. We categorized these as training activities and not
inquiry.

10.2 Example of Category 1

In this case, the pupils have to collect data for a bar graph illustrat-
ing running time, each pupil running one defined roundtrip in the
nearby environment. The teacher started them off by counting
down, and asked them to read their own time on the iPad. When
they got their time, they had to take the stone that represented
them and place it on the correct bar. The pupils were instructed
exactly what to do, and had no choices regarding the inquiry out-
come beyond running quickly or slowly. These kinds of activities
were not categorised as inquiry. Incidents categorized in one of
these two teaching methods were NOT considered to be inquiry-
based

10.3 Example of Category 2

Before working with mathematical equations, pupils were asked
to balance wood blocks in the sandbox. The teacher explained the
task: “You have to make an equilibrium with these blocks”. The
children worked together building huge and beautiful balanced
structures, and the teacher provided the groups with supplemen-
tary challenges like “Can you make an equilibrium with two blocks
on one side and three on the other?” encouraging the pupils to
work with the size and placement of the blocks. In this situation,
the teacher was scaffolding the pupils’ inquiry.
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10.4 Example Category 3

Here we describe an example of an incident, where the teacher
did not interfere with the pupils’ inquiry. The class walked to a
nearby lake. After receiving safety instructions, the pupils were set
free to catch water creatures. Once every 10min, the teacher
yelled “TIME!” and the waders, limited in number, was handed
over to other students.

The pupils worked unsystematically, but highly engaged, and ex-
perienced many different animals. No one used the identifying
sheets or the books that were present.

The teacher stood in the lake, as a human border between the
shallow and deep water, but did not interfere with the pupils’ ex-
periences and discoveries. Here, the pupils performed their own
inquiry.

10.5 Example of Category 4, teacher widening pupils’ approach

Here the task was that the pupils had to work with symmetry,
building symmetrically with materials as logs, tiles and a pile of
gravel. The teacher showed with help from a pupil what the task
was, to build symmetrically over a symmetry axis drawn with
chalk. The children began to work—with their imagination and
with symmetry. Either by dividing symmetrical things with the
chalk line, or finding two identical things and putting them alike.
There were many professional and aesthetic discussions between
the pupils. Some children build a complicated figure and the
teacher draw a new symmetry axis perpendicular to the old. The
pupils were discussing, they measured whether the pins were
equal long, and they developed the figure, as two boys began to
build in height.

Some pupils found it difficult to work together, but when they saw
how exciting the other group’s products were, they got started.
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The follow up was later, in the classroom, drawing mirror-pictures
in the books.

11. Results

Categorized in this manner, about half of the teaching incidents
can be regarded as inquiry based.

We developed a framework to analyse outdoor practice, were we
excluded the teacher-instructed, nonchoice teaching incidents
from the inquiry category.

Observations of naturally occurring outdoor science and mathe-
matics lessons by these five teachers exposed both closed training
tasks and open-ended, inquiry-based tasks.

This gave us two main categories of teaching practice outside the
classroom: inquiry-based and non-inquiry-based.

This study seems to indicate, that for the studied five teachers,
about half of the teaching outside the classroom involved non-in-
structive, inquiry-based activities. Compared to other studies
(Bundsgaard, 2016), the proportion of inquiry-based teaching is
enlarged in the surveyed outdoor teaching.

12. Implications for research and practice

From this research, we can point towards how the notion of ‘In-
quiry-based’ must be discussed and defined in planned research.
With a conglomerate of overlapping definitions, we need to know
what it is we do explore and present. Secondly, the influence of
these shorter inquiry-based teaching incidents could be further
examined. Inquiry based teaching has often (Bybee et al, 2006)
been conducted as week-long processes, which is not very often
possible in contemporary public schools. This study shows, that
teaching outdoors can enhance the amount of inquiry in everyday
teaching.
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Jan Héper

Towards integrated science education by using
mobile technologies outdoors
Experiences from chemistry education above the polar circle

Curriculum development in Norway serves as background in this
analysis of chances and challenges for integrating natural sciences,
as well as overarching interdisciplinary themes and basic skills in
one school subject in secondary education. The dilemma between
cognitive overload in science curricula and the development of in-
tegrated concept knowledge and skills of students are addressed.
The author discusses examples how pre-service science teacher ed-
ucation may or may not contribute in preparing teachers’ minds to
this approach. Fostering deeper understanding of key concepts is
in focus, e.g. the idea of “energy”, when connecting a science field
like chemistry with the natural world in the nearby environment by
using mobile devices.

1. Introduction

Our world is full of complex challenges, often socio-scientific is-
sues like climate change that do not align with classic school sub-
jects like biology, physics or chemistry, despite demanding
knowledge from these fields of science. As a consequence, coun-
tries decide differently how to translate these into school related
learning. In contrast to Germany, Norway is forcing an integration
of STEM-subjects up to 11th grade. This makes it an interesting
case to look at, in combination with possibilities that new technol-
ogies offer, regarding first hand data collection by students.

2. Background definitions
2.1 Towards Integrated science education
It seems to be impossible to define the concept of integration and

related words universally, as shown by Czerniak & Johnson (2014),
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due to differing research angels and traditions. Integration in this
article refers to a continuum from multidisciplinary approaches to
fully merged natural sciences. Working together with other sub-
jects, retaining a traditional curriculum, e.g. in chemistry, is con-
sidered a multidisciplinary approach. Interdisciplinary science
teaching within the natural sciences and interdisciplinary science
teaching within a broader context refers to partially merging dif-
ferent disciplines when working with concept knowledge or con-
texts. Fully integrated teaching is seen as blending to the point
that the separate fields are indiscernible (Lederman & Niess 1997),
e.g. when learning objectives refer to energy and matter, instead
of physics and chemistry topics.

Czerniak & Johnson (2014) state several institutional obstacles,
operating against integration, including test policies and state leg-
islation. This is obvious in e.g. Germany, with 16 federal states im-
plementing their own policies. There is a general tendency to ra-
ther implement integrating activities in lower grades or at least
that teachers are more willing to do so, as shown for outdoor ed-
ucation activities by Barfod et al. (2016) in the Danish education
system. Focus in this article is, therefore, on (chemistry) education
at secondary school level, where real integration efforts are hap-
pening at school level in Norway. While schools are on their way,
teacher education could be said to face a more complex challenge,
discussed below. Consequently, Czerniak & Johnson (2014) state
that «teacher education may be one problem contributing to the
limited implementation” by remaining inside their discipline-
based frameworks. They therefore conclude, «more research is
needed to explore the benefits of integrated curriculum materials
and the use of mobile technologies».

2.2 Mobile technologies outdoors

Outdoor education in this context really means outside, as dis-
cussed by Barfod & Daugbjerg (2020), despite high latitudes, with
varying light conditions and temperatures in Northern Norway,
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resulting in rather extreme conditions for the use of digital devices
outdoors.

Technology is an important part of the Nature of Chemistry
(Jegstad & Sinnes, 2015). Talking about “mobile” technologies,
one automatically associates a perspective of digital competence,
as visualized in Norway through the framework of “Professional
Digital Competence for Teachers” in seven dimensions, like inter-
action and communication, leadership of learning processes and
ethics (Kelentric et al, 2017). This is useful to have in mind, when
using mobile phones and other devices outside the classroom. In
the context of this article, it is nevertheless more appropriate to
refer to the TPACK-framework (Technological, Pedagogical And
Content Knowledge) (Koehler & Mishra, 2009). The model focuses
on the importance and interrelatedness of subject specific
knowledge, pedagogical knowledge and technological compe-
tence. The authors are very clear that technology should be un-
derstood in a broad way, including analogous, pedagogical tech-
nologies like writing on blackboards.

3. Norwegian STEM-education

The acronym STEM refers to science, technology, engineering and
mathematics, which are strongly interconnected and thus often
taught together in lower grades, while split up in secondary edu-
cation (Asghar et al., 2012). In Norway, there is an endemic word
for STEM, “realfag”. Mathematics are traditionally separated from
“naturfag” (Sjgberg 2009). Naturfag mainly refers to the classical
natural sciences, including biology, chemistry and physics, while
partially including technology and engineering. Special about Nor-
way in an international context, is the grade of integration of these
natural sciences in one school topic, which goes all the way up to
secondary education in grade 11 (UDIR, 2019).
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3.1 Why integration into «Sciences»?

Two lines of reasoning are discussed in Norwegian science didac-
tics (comprehensive discussion in Sjgberg, 2009). The first ra-
tionale relates to real life, where scientific problems often are
solved by multidisciplinary approaches, and school subjects
should reflect this. Does this give a legitimate mandate to simply
merge the disciplines? There is an ambivalence to this justification,
where Nature of science functions as the strongest argument,
valid in and combining all natural sciences. At the same time, it
leads to a conflict of interest, because researchers have a very pro-
found background knowledge from their narrow, specialized fields.

The second argument is about the general mandate of regular ed-
ucation. Schools are providing general education for everybody,
«Bildung», not specialized higher education for the researcher in
spe. This pedagogical argument is based in an epistemology, ac-
cepting the world around us as one universal phenomenon that
can only be understood in a socio-constructivist approach. Disci-
plines like chemistry or biology, on the other hand, have artificial,
manmade boundaries, often traditionally defined. Why should we
treat them like given entities? The same is true for learning objec-
tives, developed historically parallel to these artificial boundaries.
In which science discipline do you want to talk about health, a tree,
whatever phenomenon children encounter outside the classroom
(cf. Czerniak & Johnson, 2014)?

3.2 Trends in science education curricula in Norway

Norway is following international trends, by leaving the traditional
fact based, product orientated science teaching and instead em-
phasizing the process dimension in creating knowledge by inquiry-
based learning and Nature of Science (Lederman & Lederman,
2019). Simplified, this happened in two major steps in Norway,
when analysing curriculum reforms (Sjgberg, 2009, Kunn-
skapsdepartementet, 2016), paralleled by an overarching
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implementation of interdisciplinary measures, valid regardless of
school subject.

The first key step was the curriculum reform in 2006, including
basic skills and the nature of science “forskerspiren”. The latter
acknowledged for the significance of not only learning scientific
results, but also the Nature of science, the way “facts” will be de-
veloped, critically discussed and eventually overthrown. “Basic
skills” (oral skills, reading, writing, digital skills and numeracy)
were now explicitly implemented in all subjects in all grades in
school on behalf of the individual learner and their ability to par-
ticipate in the social discourse, and can be seen as the first inter-
disciplinary layer (Norwegian Directorate for Education and Train-
ing, 2012).

In the ongoing reform, Fagfornyelsen, core values as e.g.

* Human dignity
* ldentity and cultural diversity
»  Critical thinking and ethical awareness

for all education activities are defined (UDIR, 2019), that are easy
to agree on. Nevertheless, it is important to make them visible as
we see a degradation of these values in many countries today.
More important for defining new learning objectives is a second
interdisciplinary layer, with three multidisciplinary themes to be
integrated directly into the respective curricula. These are:

* democracy and citizenship
* sustainable development
*  public health and life management

By integrating both basic skills, multidisciplinary themes and core
values in an already integrated curriculum regarding the natural
sciences, one hopes to foster learning processes that enable the
students to master future challenges (Kunnskapsdepartementet,
2016). Core concepts used in the ongoing reform are Deep
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learning and progression, as defined by e.g. Pellegrino & Hilton
(2012). Based on this and other frameworks for Deep Learning,
Holt, A., Voll, L., & @yehaug, A. (2019) developed a Norwegian
model for Science education, containing three dimensions that
have to be taken into account as equally important, to develop ro-
bust mental models. These are knowledge, skills and attitudes.
The emphasis of attitudes and motivation, with self-efficacy as the
predominant factor, seems to be quite special and maybe a typical
Scandinavian perspective in science education.

However, putting too many integrated perspectives in one school
topic is not uncontroversial, as the implementation might come at
the expense of content knowledge.

3.3 Consequences of comprehensive integration

The problem of massive overload in concept knowledge in nearly
every science curriculum throughout the world has been dis-
cussed in Norway, too. This is not surprising, when looking at the
actual amount of teaching and learning time vs. ever increasing
science knowledge. According to TIMSS 2015 (Bergem et al., 2016),
Norway has the second lowest number of teaching hours per week,
in lower secondary school. Not surprisingly, therefore, achieve-
ments in Science in Norway are lower than in Germany, while both
countries otherwise achieve the same level in both mathematics
and reading according to PISA (Jensen et al., 2019). How would it
be possible to facilitate deep learning, defined as one of the goals
for the new curriculum (Utdanningsdirektoratet, 2019)?

The process of developing a new national curriculum in Norway is
quite democratic. Drafts created by an expert group, consisting of
both teachers, researchers and others, are sent to public hearing.
This is a strength of the Scandinavian system. These proposals are
publicly discussed, and every stakeholder from schools to univer-
sities, NGOs, businesses to single persons can have their saying,
that has to be considered.
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First key step in the latest reform was to define subject specific
«Core elements», ending up with the following five for Science ed-
ucation:

* Scientific practices and ways of thinking
* Technology

* Energy and matter

* The Earth and life on Earth

* Body and health

But how does this translate into distinct learning objectives? They
have to both foster a subject and integrated understanding of sci-
ence content. Additionally, they shall enable the individual stu-
dent, to understand current and future challenges.

3.4 The concept knowledge dilemma

How much concept knowledge do students need? This is, of
course not easy to define, and therefore worthy to take a deeper
look at, how they evolve through such a process. Taking energy
related learning objectives as an example, one finds the following
in the first proposal for grade 5-7 (UDIR, 2019a):

* explain energy conservation and efficiency and explore
different ways of converting, transporting and storing en-

ergy

* use atomic models and the periodical system to explain
the properties of elements and chemical compounds

* discuss how energy production and energy use can affect
the environment locally and globally

* explore relationships between abiotic and biotic factors
in an ecosystem and reflect on how energy and matter
are converted into circulation
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* describe the greenhouse effect and explain factors that
can cause climate change

It seems that even if the amount of learning objectives was re-
duced compared to earlier curricula, much of it was simply put to-
gether in combined objectives, ranging through a vast array of
complex topics from physics, chemistry and biology. Of course, all
are related, intertwined, and necessary if one has the goal to really
get a deep understanding of the energy-concept complex. But
does all that have to happen in one “key-stage”?

578 critical reviews later, in the second proposal, e.g. Climate
change and energy conservation as complex, abstract phenomena
are addressed at a higher level. Instead, deeper understanding of
basic concepts such as exploring electrical and magnetic forces,
phase transition and chemical reaction are emphasized (UDIR,
2019b). Even if it looks like a straighter way to achieve a progres-
sion into deep learning this way, one could easily have an argu-
ment the other way around. Starting with the relevant socio-sci-
entific issue, and deepening basic competencies at a higher level
where a deeper understanding would be possible. A dilemma!

To help implementing the new curriculum, the process is flanked
by two interesting measures, developed for continuing profes-
sional development (CPD) at local level. First, online competency
packages which shall enable teacher communities of practice at
school level to integrate the interdisciplinary thinking into their lo-
cal teaching practice UDIR (2019c). Second, a major shift in financ-
ing. Before CPD was defined at national level, and regional teacher
education institutions were ordered to develop and execute these.
Now school owners at local and regional levels are in charge of the
money, defining their needs in collaboration with the CPD-institu-
tions (UDIR, 2018).
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4. Addressing curricular challenges in teacher
education

There are other challenges to take into consideration as well. How
about pedagogical content knowledge and integrated understand-
ing of science in teacher’s minds? How does teacher educators’
subject background prepare for an integrated understanding or
teaching? Is pre-service teacher education rather contributing to
the opposite?

In the following discussion, | would like to focus on chemistry ed-
ucation, which, more than other disciplines, seems to be caught in
a rather inflexible, traditional way of teaching. Van Berkel et al.
(2000) even concluded that because of this, “normal chemistry ed-
ucation is isolated from common sense, everyday life and society,
history and philosophy of science, technology, school physics, and
from chemical research.” They further argue that it will conse-
quently not be realistic and a too big step for the individual
teacher to fully implement alternatives as e.g. context-based ap-
proaches. At the same time, one has to acknowledge arguments
that parts of the classical sequence of contents actually should be
maintained, as e.g. students need time to first get acquainted with
chemical reactions on a macroscopic level, before they will be able
to fully benefit from submicroscopic explanations (de Jong & Taber,
2014). Other challenges are the general beliefs of teachers about
how to teach, related to a more global epistemological stance re-
garding inquiry vs. traditional teaching (Glackin, 2016), as well as
applying a more holistic approach to chemistry in terms of “Bild-
ung” vs. a more traditional scientific approach (Sjostrom, 2007).

This means, chemistry teachers know that chemistry is every-
where and want the students’ perspective, environmental and so-
cietal dimensions integrated. At the same time, most of them have
the shared belief that learning and understanding chemistry is
only possible in a systematic way, following the inner logic that has
been established in many centuries. This is a “curriculum dilemma”,
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as (de Jong & Taber, 2014) called the decision when to implement
certain specific content knowledge. It explains why it is so hard to
implement new approaches. The resulting lack of relevance of tra-
ditional school chemistry from a student point of view, has e.g.
been exemplified by research on differences in attitudes towards
different fields of science. Chemistry is seen as rather “toxic”, com-
pared to “idyllic” biology (Krischer et al., 2016).

We were curious if this difference would be true in Norway, too,
with a wealth of nature and at the same grounding their wealth
on chemistry, especially oil production. Using the same instrument,
we found similar attitudes and noticed, that the gap between “na-
ture” and “chemistry” would be even wider for pre-service
teacher students enrolling for non-scientific subjects such as lan-
guages, than that for pre-service STEM-teacher students (Hoper,
Janssen & Spitzer, 2017).

Approaches to address the problem of relevance include teaching
chemistry with realistic contexts (Gilbert, 2006; Parchmann et al.,
2006), or emphasizing education for sustainable development
(Burmeister, Rauch & Eilks, 2012; Jegstad & Sinnes, 2015), alterna-
tively visiting external resources such as factories, semi-natural
outdoor-labs or science centres (Burmeister et al., 2012; Groger,
2013; Thorsheim, Kolstg & Andresen, 2016). Still, one often ends
up with either creating a new, artificial situation, spending a rather
large effort to get things into the classroom, or trying to imple-
ment changes into a curriculum, which happens rarely, as dis-
cussed above.

We wanted to find out about how much change is realistic to inte-
grate in a traditional curriculum for the individual teacher (Hoper
& Koller 2018). We implemented student-active learning se-
guences in the nearby environment with simple experiments, last-
ing not more than 5-45 minutes. In other words, we created a cul-
tural outdoor place (Waite, 2017) that extends place and space
and connects beyond the pure chemistry lesson (Popov & Héper,
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2017). At the same time, the students’ own mobile devices were
deliberately used as part of this approach, to foster the students’
digital skills and make it easier for them to get personal ownership
to the approach.

5. Mobile technologies may help understanding how
science domains relate to each other

Two examples shall help to visualize how we try to help students
making their own chemistry learning relevant, making links to
other disciplines, and thus lying the groundwork for integrating
both different sciences and other aspects into their teaching.

5.1 Connecting concepts

The «Energy» concept is considered one of the “Big Ideas” in Sci-
ence, central to understanding a wealth of phenomena in nature
(Harlen, 2010). As discussed above, one could grasp the complex-
ity of this concept. In our pre-service science teacher education,
we observed that both biologists, chemists and physicists use en-
ergy in their contexts in their subject-specific language. We rarely
link the different connotations explicitly, to foster an integrated
understanding in the teacher students’ minds. We therefore
wanted to exemplify how the basic structures of the disciplines are
interconnected and chose an integrated approach in our master
course. A physicist was teaching about renewable energies, a
chemist about chemistry in your food and body and a biologist for
knowledge about ecosystems and biodiversity.

Instead of teaching all items independently, we chose to elucidate
that everything is about energy, and focused on energy flow
through an ecosystem, which is chemically stored in carbohy-
drates, fat and proteins, which again is the same as biomass and
can be compared to other renewables such as wind- and solar en-
ergy. One central aspect in making this visible, was the iterative
usage of the same outdoor arena for different aspects and inquiry-
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based teaching, as proposed by Remmen & Frgyland (2017) in
their “extended classroom”-framework.

To make short field trips possible, simple experiments and every-
thing the students would need was put into a daypack, e.g. diabe-
tes test-sticks as a simple test to detect glucose in plant-sap (figure
1), as described step-by-step in Hoper (2017).

i A A1) i f %
Figure 1 Urine sticks can be used to show glucose in plant sap.

Koehler & Misra (2009) state that teachers need to “develop skills
to look beyond most common uses for technologies, reconfiguring
them for customized pedagogical purposes.” This is exactly what
we are trying here, when forcing student teachers to deliberately
misuse a medical device to analyse glucose-occurrences in nature.

In order to find out about how these outdoor lessons influence
student teachers’ understanding of chemistry as an integrated
part of nature, we equipped the students with chest-mounted
cameras. In a thematic analysis, we could see that they struggled
with different challenges from technically ones via classroom man-
agement, to cognitive misconceptions (Hoper & Koller, 2018). Re-
garding the integration efforts, we observed link-making to both
subject-specific concepts, as well as biological topics, species
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knowledge etc. Relevance, as defined by Stuckey et al. (2013), in-
cludes two dimensions, which seem to be fostered by this ap-
proach. Individual relevance, giving a motivational boost to con-
duct, discuss and reflect about the experiments. Vocational rele-
vance was visible through the students’ own valuation of this field-
work as a meaningful tool, worth integrating into their own future
practice (Hoper & Koller, 2018). | think this is a good starting point
for further linking to other topics like becoming a vegetarian or
vegan, which will get a stronger scientific background, when based
on an integrated energy-concept.

5.2 Making Chemistry visible through radiation

Another method could be even better suited to show that the
world we experience is only a fraction of information, which is
available about a given phenomenon. This is relevant, both mac-
roscopic, with us only seeing a small part of the electromagnetic
spectrum, but especially microscopic regarding particles and the
properties of substances. Here again, it would be useful to start in
the macroscopic world, before exploring microscopic aspects, e.g.
by mounting an infrared camera (like FLIR-ONE™) to your or the
student’s phone, which gives an idea of gathering information out-
side the visible spectrum (figure 2).
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Figure 2 A mobile IR-camera is able to show the same situation
in both infrared and visible pictures. Here during a workshop at
the conference in Siegen.

A detailed discussion of school-relevant possibilities regarding
chemistry teaching has recently been done by Green at al. (2020).

To transfer this effect to chemistry, and gathering information
about the substances themselves, we use another device, which
also works with infrared radiation, this time near-infrared. The
spectrometer we use (SCiO™, fig. 3), is coupled to an application
on your smartphone, sending the obtained data to a server, where
they will be processed and sent back to your phone. The result will
be shown as a spectrum (figure 4), and can be compared to a da-
tabase of known spectra.
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Figure 3 Different wavelengths contribute to create and understand a
phenomenon, e.g. an apple.

Qualitative better information about substances can be obtained
with the spectrometer, than with traditional detection reactions,
for instance the Biuret reaction for detecting proteins, or Fehling
reaction for carbohydrates. Different food items can be examined
this way, even giving quantitative measures for certain substances
in real time (Hoper, in press). The crucial point here is to become
aware of how the same physical phenomenon, i.e. wavelengths of
the electromagnetic spectrum, are used differently, as illustrated
in figure 3. First by the apple-tree, when gathering energy from
the sun in photosynthesis to produce sugar. Second, by the spec-
trometer, when measuring diffuse reflectance in the near infrared.
Third, in communication between the smartphone and corre-
sponding devices like satellites etc. Last, but not least, our eyes,
using the visible part of the spectrum, to interpret all these objects.
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Figure 4 Real-time science data. A rosehip outside the con-
ference in Siegen, and some chemical content, as measured
by the device. Screenshot from the «SCiO Pocket Molecular
Sensor” app (www.consumerphysics.com); The diagram

shows the spectral fingerprint.
6. Conclusion

It is possible to integrate the natural sciences and more into one
school subject, even in secondary and higher education. The tech-
nologies are in place, nature is waiting to be used. At the same
time, all the challenges discussed above remain and will not dis-
appear with ever increasing speed of research in all the scientific
disciplines. The individual teacher’s mindset and the will to collab-
orate is crucial, when trying to implement integrated elements.
Hopefully, the focus on deep learning and multidisciplinary
themes in Norway helps fostering the understanding of science.
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Last but not least, here is a practical advice for teachers, who want
to start integrating the outdoors. Our experiences with different
kinds of outdoor approaches show that it might be easiest to cross
the threshold by giving short cognitive assignments. These can last
as little as five minutes and either serve as a starting point for new
topics, or repetition at the end of a teaching unit. A challenge to
take pictures of redox-reactions in the school-yard for instance,
would only “steal” a few minutes from your traditional curriculum,
while opening up for link-making of a typical “lab-topic” to real life.
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Mareike Janssen

Exploring the things of life:
First insights into chemical processes with
sparkling water as an example

Chemical contents in primary school are widely regarded to be im-
portant as they support the development of a more scientific un-
derstanding of every day phenomena and thus prevent potentially
impeding preconceptions. Furthermore, children at primary school
age are motivated and have the necessary cognitive preconditions
to cherish and understand chemical experiments.

At the University of Siegen, future teachers learn how to plan and
conduct simple chemical experiments in a so called “food lab” us-
ing kitchen utensils and food items of everyday life. In this article,
the advantages of such an approach are highlighted and illus-
trated by using sparkling water as an example to give children a
first insight into chemical processes.

1. Introduction

Natural sciences are an essential part of primary school curricula
worldwide (cf. Dillon 2009), including not only biological, but also
physical and chemical contents. The latter are often underrepre-
sented in schools due to the lack of knowledge and a feeling of
incompetence coming from the teachers’ side (cf. Altenburger &
Starauschek 2011). Therefore, it is important to encourage future
primary school teachers during their university education to im-
plement chemical contents into their lessons. Using easily accessi-
ble and non-hazardous materials of everyday life can help to over-
come a potential reserve towards chemical substances and also
help to interest children in chemical processes, as they prefer top-
ics related to their own environment (cf. Merzyn 2008). Sparkling
water and effervescent tablets are an example for substances from
the everyday experience of children which can be used to conduct
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a variety of interesting experiments and find out about the prop-
erties of the gas carbon dioxide.

2. Chemical processes in primary school

The German curricula for primary schools largely follow the rec-
ommendations of the GDSU (Gesellschaft fur die Didaktik des Sa-
chunterrichts), in which biological, physical, and chemical aspects
are shown to be equally important (cf. GDSU 2013). The curricu-
lum of the German federal state North Rhine-Westphalia (NRW)
also follows these recommendations. All three natural sciences
are described under the sector “Natur und Leben” (nature and life)
(cf. Ministerium fur Schule und Weiterbildung des Landes Nord-
rhein-Westfalen 2008), and it is therefore obligatory to implement
chemical topics into lessons of general studies (science and social
studies at primary school level).

It has been shown that children benefit from an early encounter
with natural sciences, which also includes chemical processes.
They grow up in a world that is highly influenced by science and
they have to learn “to use scientific knowledge, to identify ques-
tions and to draw evidence-based conclusions in order to under-
stand and help make decisions about the natural world and the
changes made to it through human activity.” (OECD 2000, p. 74),
following the definition of scientific literacy used in the PISA-study
of 2000 (Programme for International Student Assessment). A first
approach towards scientific contents and methods in primary
school therefore helps children to acquire the necessary
knowledge and competences which are part of a contemporary
general education (cf. Dillon 2009).

A first approach concerning substances and conversion of materi-
als can not only support the development of scientific literacy but
is also suitable to implement more scientific ideas and thus to
overcome possible preconceptions which might complicate fur-
ther learning (cf. Méller et al. 2011).
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Additionally, an early encounter with chemistry is part of the so-
called STEM education (Science, Technology, Engineering, and
Mathematics), which is considered to be essential to acquire
enough scientific qualified employees in the future.

Children at primary school age do not only have the cognitive pre-
conditions to understand basic scientific matters (cf. Prenzel et al.
2003), but are also interested in them (cf. Kleickmann et al. 2012).
It is therefore advisable to use the motivation at an early age to
begin with basic aspects of science education in schools.

2.1 Scientific methods in primary school

Students of general studies the University of Siegen learn methods
to implement science in primary school. One approach is pro-
moted by the “Haus der kleinen Forscher”, a German non-profit
foundation to support STEM education in day care facilities and
primary schools. It describes a research circle that is based on the
assumption that children can execute first scientific methods (cf.
Marquardt-Mau, 2011). It starts with finding questions concerning
an observed phenomenon, then the children collect ideas or pre-
sumptions about it, try and carry out experiments, observe and
describe the outcome, document the results and discuss them. It
is possible that further questions arise during this process, so the
“circle” can start anew.

This circle is a recommendation for teachers and educators and
does not have to be followed step by step; for younger children or
more complex questions it is often sufficient to focus on single
steps. Apart from supporting the development of method- and
content-oriented competences like reading, making presumptions,
carrying out experiments, writing a protocol, or finding explana-
tions, it also helps children to develop process-oriented compe-
tences (social competences or self-competences) like working to-
gether, coming to agreements, sharing the work, or exchanging
ideas.
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3. Teacher qualification

Students of general studies at the University of Siegen have to at-
tend a practical laboratory course in a so-called food-lab (see the
article “FoodLAB” by Martin Gréger in this conference transcript)
a room with a spacious kitchen in which they can conduct chemi-
cal experiments and learn how to implement them in school. The
focus is on subjects and phenomena with reference to everyday
life and the materials are easy to obtain and non-hazardous.

This approach is chosen to overcome possible shyness or even
aversion towards chemical contents which is not uncommon
amongst future primary school teachers and leads to the avoid-
ance of chemical contents during their studies and a resulting feel-
ing of inadequacy to teach them (cf. Tosun 2000). In contrast to a
classical laboratory, an artificial surrounding in which chemicals
are used and safety precautions are necessary, the food-lab is
down-to-earth and creates a much less intimidating atmosphere.
Itis also much closer to the reality of primary schools, which often
have a kitchen but no laboratory in which experiments can be car-
ried out.

Topics of the laboratory course include water, colours and colour-
ing, washing and cleaning, acids and alkalis, fire and flames, crys-
tals and salts, Christmas-cooking, food components, and sparkling
water. The correspondent experiment can be carried out in a
kitchen with common kitchen utensils and everyday materials.
The variety of subjects helps the university students to gain a solid
professional foundation for their future teaching.

4. Sparkling water

Children are surrounded by substances and the conversion of mat-
ters, often without noticing them (cf. Woyke 2009) or without con-
necting perceived phenomena with chemistry (cf. Limke 1996). Ex-
cellent examples for this are sparkling water and effervescent
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tablets, commonplace substances which can be used for a variety
of fascinating experiments (cf. Haus der kleinen Forscher, 2013).

These experiments can help children to find out about the for-
mation and the properties of carbon dioxide, the gas of the spar-
kling water. Carbon dioxide plays an important role in different
contexts, not only in the kitchen or household, but also in chemis-
try and nature. One of the most important aspects nowadays is its
contribution to the climate change, something children are con-
fronted with and will have to deal with in their future life (cf. Sol-
omon et al. 2009).

Dissolving effervescent tablets, baking powder or natron and an
acid in water releases carbon dioxide, which can be used to dis-
place water in a vessel, to extinguish a flame, to drive a boat or
launch a little rocket etc. Some of the experiments which are used
in the university course in Siegen and also the seminar in the sec-
ond phase of the teacher training are described here.

Figure 1: Raisin lift

One example for a very simple but fascinating experiment is the
“raisin lift” (see fig. 1). Raisins in sparkling water go up and down
due to the carbon dioxide bubbles which attach to the rough sur-
face. This increases the buoyancy and the raisin is lifted to the sur-
face where the bubbles pop, the gas is released into the air and
the raisin sinks again. This process continues until the carbon di-
oxide has escaped.
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Another simple experiment is the “gas-balloon” in which a bottle
is filled with a cup of water, an effervescent tablet is added, and a
balloon is put over the bottle opening. The balloon is inflated by
the carbon dioxide which results from a chemical reaction of water
with the sodium hydroxide and acid in the tablet. The normally
invisible gas thus becomes visible.

To show that carbon dioxide can extinguish a fire, a burning
wooden stick can be put into a glass above some water with a dis-
solving effervescent tablet. This experiment also demonstrates
that the carbon dioxide is heavier than the air because it stays in
the glass.

In order to obtain carbon dioxide, another experiment can be per-
formed. A bowl is filled with water and a tall glass is placed in the
bowl in a horizontal position and thus filled completely with water.

The glass is than put in an upright position with its bottom on top
and still filled with water. Now, one or two effervescent tablets are
placed under the rim of the glass and the tablets begins to fizz.
The resulting carbon dioxide replaces the water in the glass (see
fig. 2) and with the help of a lid placed over the opening of the
glass, the gas can be further used.

F/gure 2 Obtammg carbon d/ox1de

A particularly astonishing experiment is to extinguish a candle
flame by invisible carbon dioxide. A candle is put inside a glass,
lighted and then carbon dioxide (for example gained as described
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above) poured over the glass. The candle will die because the car-
bon dioxide replaces the air in the glass and thus the oxygen, a
precondition for fire.

The property of carbon dioxide to be heavier than air can also be
shown in a variation of the experiment mentioned above. Three
small candles of different sizes are fixed in an empty tea-light
holder and placed inside a glass. A little water is added to the glass
(reaching not more than half the height of the tea-light holder)
and an effervescent tablet is added to the water. The resulting car-
bon dioxide first extinguishes the smallest (lowest) candle, then
the medium one and finally the largest one, because it gradually
builds up inside the glass.

Another experiment has the form of a challenge to construct a fire
extinguisher. The materials provided include, among other things,
candles, a lighter, a small plastic bottle, straws, effervescent tab-
lets, a tool to make a hole in the bottle lid and water. The best
solution is to use a hole in the bottle lid and put a straw through
it, dissolve an effervescent tablet in some water in the bottle and
close the lid. The carbon dioxide pours out of the straw and can be
used to extinguish a couple of candle lights.

5. Summary

Not only children can profit from an early encounter with scientific
contents which are part of their everyday-life, but also future pri-
mary teachers can benefit from a qualification that includes a sur-
rounding, materials and topics that are practicable and encourag-

ing.
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Julia Gaffron, Martin Groger

Children like to experiment, many teachers
apparently do not

Strengthening and optimizing the self-efficacy and motivation
concerning chemical experimentation of teachers of general
studies (science and social studies at primary school level) in
teacher training

1. Introduction

Children are highly motivated when experiments are carried out
in general studies. Of course, spectacular experiments such as a
rocket made with an effervescent tablet are more popular than
those in which observations are to be made over a period of sev-
eral days, e.g. the evaporation of water on the windowsill in the
classroom.

It does not matter whether the experiments to be carried out
come from the fields of chemistry, physics or biology, are inte-
grated into a unit on a subject of general studies, or whether it is
the experiment of the week in which various scientific or technical
phenomena are presented in an experiment or carried out by the
students themselves, possibly without further connections to gen-
eral studies. Experiments are clearly a motor for motivation, which
is also still present in secondary school (cf. Barke et al. 2018, p. 60;
Frischknecht-Tobler & Labudde, 2013, p. 144; Reiners 2017, p.
105).

Experimentation in general studies can be legitimated not only
motivational, but also didactical and following learning theories:
Reading instructions, selecting the material unassisted, making as-
sumptions, carrying out the experiment, observing precisely and
also documenting in the researcher's protocol are professional
methods in science lessons that can be worked on and performed
by children at their individual levels within the framework of these
lessons (cf. Grygier & Hartinger 2009). The search for the right
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explanations and the understanding of what happened in the ob-
served phenomena usually also drives the children to do further
research and to pursue their own further questions, provided they
can actually carry out many experiments in science lessons and
are taught by a teacher who enables them to do so.

However, reality often speaks a different language: Own long-
standing experiences as a primary school teacher and moderator
in teacher training lead to the assumption that, despite all efforts
and developments, experimentation in general studies is still far
from finding a place in lesson planning in all primary schools, even
though the NRW curriculum explicitly requires experiments to be
carried out (cf. Ministerium fiir Schule und Weiterbildung 2008, p.
43). Pointedly formulated: Children like to experiment, but many
teachers obviously do not.

2. Aim and research question

MOLLER (2004) shows that in general studies the actual teaching
of scientific topics - especially physics - is strongly dependent on
the teacher's own motivation, professional knowledge® and self-
concept. When science topics are taught, they are usually biologi-
cal topics, the so-called “hard subjects” physics and chemistry are
taught less frequently. SCHMIDT (2015) examines the relationship
between the subject-specific professional knowledge, the educa-
tional background and teaching experience of teachers of general
studies. Here, too, it becomes clear that a lack of professional
knowledge, teaching of subjects outside their formal education,
personal reservations (negative own learning biography), lack of
interest and motivation as well as a lack of equipment or a high
level of preparation and material expenditure are cited as reasons
for the under-representation of scientific contents in teaching

3 Concerning the role of professional knowledge in teacher training, see HARMS & RIESE
(2018).
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general studies. According to the study, the results are also partic-
ularly valid for the hard subjects of physics, chemistry and tech-
nology. ARMSTRONG & WOHRMANN (2008) come to comparable
results. Although these studies extend over a longer period of time,
nothing seems to have changed.

"Experiments are [...] undoubtedly a constituent of the scientific
disciplines" (Hofheinz 2008, p. 64). Experimenting or carrying out
experiments is considered to be one of the essential characteris-
tics of the subjects of chemistry and physics (cf. Reiners 2017, p.
37; Gebhard, Hottecke & Rehm 2017, p. 11). Although MOLLER
(2004) and SCHMIDT (2015) did not explicitly examine the perfor-
mance of experiments in general studies in their investigations, it
can be assumed that the results of the studies are also applicable
to experimenting as a subject method in general studies. Based on
these findings and with a view to the research project to be pre-
sented, the hypothesis is formulated as follows: The genesis of a
professional knowledge for experimenting in general studies is still
not sufficiently established in qualification and everyday school life.

In order to test this hypothesis, it can be assumed, in the light of
current statistics (e.g. Quantita 2018/19 %), that natural sciences
(with the exception of biology) only play a marginal role in a learn-
er's school career. Thus, the statement by PRENZEL (2003, p. 37)
that "in Germany, a cumulative development of scientific under-
standing across the school levels is insufficient” still applies today.
It can therefore be assumed that the majority of teachers who
studied general studies years ago and are now in teaching profes-
sion did not originally do so because of personal preferences for
the subjects of physics and chemistry. However, the same is prob-
ably still true today for university students of general studies, who

4

https://www.schulministerium.nrw.de/docs/bp/Ministerium/Service/Schulstatis-
tik/Amtliche-Schuldaten/Quantita_2018.pdf [last access: 13.02.2020]
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rarely study the areas of physics, chemistry and technology in
depth as part of their university education, unless these are com-
pulsory courses. Usually they choose biology or social sciences as
a specialization instead. With view of the second phase of teacher
training in the subject of general studies, the question arises as to
how this situation can be addressed. Is it possible to compensate
for possible existing deficits and reservations in the second phase
of teacher training, which result from one's own learning biog-
raphy and/or university education, with regard to the hard sub-
jects in general - and here in particular for experimenting on
chemical phenomena?

This is where our research on experimenting in general studies -
strengthening and optimizing of self-efficacy and motivation of
teachers in teacher training - comes in. It is to be examined
whether it is possible, in the course of the second phase (teacher
training), to motivate future teachers to experiment in general
studies by means of targeted measures and to impart the neces-
sary professional knowledge to them. The research question is:
Can an explicit intervention for experimenting in general studies
using the example of fizzy gas strengthen the motivation, self-effi-
cacy, and professional knowledge of trainee teachers in the long
term?

3. Research Design

In the study we use a mixed-method approach, in which the data
are first recorded quantitatively and then deepened qualitatively
(see Kuckartz 2014, p. 78ff.).

The concepts motivation, self-efficacy and professional knowledge
are quantified using a combination of already validated, closed
guestionnaires with rating scales from JANSSEN (2015, p. 181ff.)
and MEZES (2016, p. 238ff.) in a pre-post design. Thematically, the
interest in experiments (in school and extracurricular) is surveyed.
Further items refer to the self-assessment of already existing
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professional knowledge and the self-efficacy expectation or self-
concept. Based on SCHMIDT (2015, pp. 206ff.), the pre-test con-
tains additional questions on the (scientific) educational back-
ground of future teachers.

Pretest
Questionnaire

03/2019
(n=17) \'

Intervention

F°"°‘_""UP Experiments with
Interview sparkling water

:j:,";'gr 04/2019
2020 Professions 3x 120 min
\ knowledge (n=17)

\ Posttest ,
Questionnaire

04/2019
(n=16)

Seff-concept Motivation

Figure 1: Research Design

Semi-structured, open, facultative follow-up interviews allow
statements after about two years about the long-term develop-
ment and/or change in professional knowledge, self-efficacy and
motivation with regard to experimentation in primary school (see
figure 1). As a qualitative method, the interviews not only allow
for a between-method triangulation (cf. Kuckartz 2014, p. 47), but
also serve as components of a context analysis to explicate the po-
tential of the entire intervention. At the time of the interviews, the
teacher trainees will have completed their training (successfully)
and will have a (permanent) position as teachers in a primary
school. After a period of settling in, they should then have a cer-
tain amount of professional experience in everyday school life in
order to be able to make statements on how to conduct experi-
ments in their general studies. It is expected that the interviews
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will not only allow to assess the current personal experience and
attitudes towards experimentation in science education in com-
parison to the information provided in the questionnaires, but
also show that experimentation in science education can be sup-
ported or even hindered by certain measures.

4. Intervention

Within the framework of the training in teacher training each sub-
ject is based on seminar plans. For the subject general studies this
means: The numerous didactical and methodological aspects of
lesson planning and implementation are usually illustrated and
worked on using concrete contents from general studies. The se-
lection of contents is based on the guidelines and the curriculum
(cf. Ministerium fiir Schule und Weiterbildung 2008). As a multi-
perspective subject, general studies offer numerous contents, top-
ics and possible practical examples. When planning seminars, all
reference disciplines or curriculum areas must be given appropri-
ate consideration. An intervention measure that conforms to the
training and is approved by the responsible Ministry for School
and Education must therefore be tightly timed and can only com-
prise a few seminar sessions.

Specifically, three events are scheduled, each lasting 120 minutes.
In addition to the technical input on the subject of fizzy gas/carbon
dioxide and the subject-methodological input on the issue of ex-
perimenting, the focus is on getting to know and trying out as
many experiments and tests as possible independently. Putting
themselves in the position of the children who carry out experi-
ments (with and without instruction), enables the trainee teachers
to recognise learning opportunities and obstacles in an authentic
way. A role-change back to the teacher’s role and thus to the learn-
ing guide of the children opens the chance for a deeper didactic
reflection. This form of the pedagogical double-decker (cf. Geiller
1985; Widulle 2009, pp. 76f.), which requires a constant change of
perspective and thus also a high degree of flexibility and ability to
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reflect, has proved its worth in education (cf. Abels 2011, pp. 124f.).
To ensure that the intervention offers sufficient opportunity for
practical experimentation and discovery on the one hand and that
there is sufficient time to do justice to the high demand for reflec-
tion on the didactical and methodological planning and imple-
mentation of instruction on the other hand, the three events are
planned and structured according to the cognitive apprenticeship
approach (Collins, Brown & Newman 1989).

5. Sparkling gas - a chemical topic in general studies

The theme chosen for the intervention was "Experimenting in the
classroom using the example of sparkling gas", as it seems partic-
ularly appropriate:

* The sparkling gas (carbonic acid) in a soft drink, the vita-
min effervescent tablet, the sherbet powder sachets,
fizzy sweets or the fizzy tablets for a bath - all these are
things that primary school children most likely know from
their everyday life. As a rule, they also have a positive
connotation. This means that the topic is motivating and
relevant. Questions like "Why does an effervescent tablet
bubble" or "How do the bubbles get into the water bot-
tle?" can actually be asked by children in this way or a
similar way. The various associations concerning fizzy gas,
the relevance for everyday life and the questions asked
by the children provide a good introduction to a unit on
the subject of sparkling gas.

* Anumber of experiments can be carried out with children
on the subject of sparkling gas, which can be easily
planned by a teacher with the appropriate didactic recon-
struction without a great deal of time and material ex-
penditure. Most of the experiments can be carried out by
the children themselves in order to train their experi-
mental skills. The phenomena to be observed are vivid
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and unambiguous and can also be easily described in col-
loquial language or developed in technical language to
promote language skills.

The scientific (chemical) explanations of the experiments
relating to carbon dioxide can be developed with the chil-
dren on the basis of the observations made during the
experiments as the properties of sparkling gas. Since the
experiments build on each other and successively more
properties become clear, at the end of the unit the chil-
dren should have the knowledge that real researchers call
sparkling gas carbon dioxide, that it is colourless like air,
takes up space and exerts pressure, is "heavier" than air,
extinguishes burning candles and is formed from car-
bonic acid. The question "Why does an effervescent tab-
let bubble?" is also answered when the children realize
that every effervescent tablet must always contain two
very specific components that react with each other
when they come into contact with water to produce car-
bon dioxide.®

With regard to the differentiation of learning contents in
heterogeneous learning groups, the topic of sparkling gas
is suitable for offering children different approaches to
experimentation according to their individual perfor-
mance levels: Performing experiments (with instructions),
pursuing a research question yourself (experiment with-
out instructions) or observing a demonstration experi-
ment. Likewise, the scientific contents can be

5 In addition to the chemical content arising in the experimental context of the experiments
on sparkling gas, the topic is also suitable for addressing the aspect of carbon dioxide as
one of the causes of climate change in the context of Education for Sustainable Develop-
ment in the classroom.



differentiated and conveyed in the sense of graded re-
quirement areas.

6. First results and outlook

After reviewing the pre-test and post-test questionnaires, initial
trends can be identified:

With regard to the characteristics interest, motivation and self-as-
sessment of professional knowledge and self-concept, values
emerge which show that the teacher trainees are generally posi-
tive and consider themselves to be quite professional after a train-
ing period of about 11 months (of 18 months of teacher training).
Overall, the willingness to carry out (chemical) experiments as a
teacher in general studies seems to be high. This is initially surpris-
ing, as it would contradict the studies on professional knowledge
mentioned above. An effect of social desirability can possibly be
assumed here (see Déring & Bortz 2016, p. 437f.). It is also con-
ceivable, however, that it could be attributed to the special situa-
tion in teacher training: The so-called second phase of training is
a time in which didactical, scientific, methodological and pedagog-
ical topics are worked out in all subjects/areas of training in a very
intensive and concentrated manner, which are then implemented
and reflected upon in class with the advice and support of mentors
and seminar trainers. In this respect it is not surprising that the
future teachers assess themselves as competent. It remains to be
seen to what extent these initial tendencies of pre-/post-tests can
be specified after further evaluation, also against the background
of school and university education. The follow-up interviews to be
carried out later will show to what extent this attitude and assess-
ment of teachers towards experimentation in everyday school life
has been maintained or changed. Have teachers established ex-
perimentation in the classroom or are there reasons that prevent
them from doing so?
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Volker Heck

Alexander von Humboldt - The Voyage to the
Americas as an approach to science in Primary
School

In the year of Alexander von Humboldt's 250th birthday, this article
is intended to show his research spirit for subject didactics and
teaching in general science in primary school’s subject teaching
(Sachunterricht). Furthermore, it is in the best sense of the re-
search traveller, this is about making the connection between the
German primary school to the conditions in Colombia, as one of
Alexander von Humboldt's central research areas.

In addition to the geographical description of travel and space, a
possibility is shown to implement cooperation based on teaching
content beyond national and continental limits and thus to teach
the students of general science in elementary school in terms of
education for sustainable development and global learning to gain
access to the content of the subject of general science.

After all, Humboldt's idea that the large connections on Earth not
only have to be scientifically exact, explainable and understanda-
ble, but also have to be aesthetically coherent is a particularly
good basis for the multi-perspectivity of modern teaching.

1. Introduction

Alexander von Humboldt’s travels and his approach to both peo-
ple and environment of Latin America and Asia can be taken as an
example as to how to interact between cultures and to make the
best of the state-of-the-art technology back then. Today we con-
sider him as the first holistic thinker, his methods and findings are
a good basis for environmental and science education in the con-
text of STEM at school.
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2. The American Voyage
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Fig. 1: Humboldt's travel to the Americas, the cut-out shows the route
he took through the viceroyalty of “Nueva Granada”. Source: www.ge-

oatico.net.

Alexander von Humboldt first travelled to the then viceroyalty of
New Granada and Cuba, after that to Peru via New Spain (Mexico)
and back to Cuba, and finally to the United States of America (cf.
fig. 1 left). The map on the right shows the famous travel sections
in today's Venezuela with the Rio Casiquiare connecting the Rio
Orinoco and Rio Amazonas. He then explored the Andean cordil-
lera from north to south, from the Caribbean coast in today's Co-
lombia, the Avenue of the Volcanoes in Ecuador and western Peru
to finally reach the city of Lima.

After further stops in the Caribbean, Alexander von Humboldt was
able to create a cross-section in Mexico, representing the con-
trasts between the Pacific and the Caribbean. After all, his maps
were of great interest for the USA, as they contained important
information about the regions to the west of the country border
which then was the Mississippi River.

The relevance of the intersection of height and position becomes
particularly clear when Humboldt's American research trip is con-
sidered in detail. He used tarmac days as well as rests tirelessly for
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his scientific work. Starting from La Corufia to the southernmost
point of his trip in Lima, he collected countless data from different
climates. These include measurements from the Canary Islands in
June 1799, navigation of the Rio Orinoco and Rio Negro in 1800
and sailing in the Caribbean, including a three-month stay in Cuba
until 1801. The central part of the trip though was made through
what is now Colombia and Ecuador with the Avenue of the Volca-
noes to Peru from mid-1801 to the end of 1802, before Humboldt
travelled across the Pacific to Mexico in the first quarter of 1803,
crossed the country from west to east. Finally, the voyage lead to
the USA via Cuba in March 1804 back to Europe (Faak, 2000, 2003
and 2015, Heck, 2019).

On the basis of Alexander von Humboldt's diaries, Bruhns pub-
lished a summary of a total of 417 observation days, 201 localiza-
tions and measurements in the 19th century (Bruhns, 1872).

By combining different techniques, such as determining the posi-
tion and observing natural phenomena, Humboldt understood
how to make even longer transit passages scientifically usable.
Thus, the first exact maps of the course of the Rio Magdalena go
back to him. He drew in his diary on the way to Bogota and sup-
plemented his maps with vegetation studies. These form the basis
for vegetation height profiles still today.

Furthermore, he made excursions to individual sites, hoping for to
learn: in the course of his stay in the province of Popayan he no-
ticed recurring weather phenomena around the isolated moun-
tain bed Tetilla de Julumito. The geological peculiarity of the site
as well as the relief-related structure were then captured by Hum-
boldt in his travel diary (Faak, 2003), which also examined the ex-
isting vegetation and soil. Finally, Humboldt made a drawing of the
situation and a profile of the central Cordillera with the places
known to him and visited by him (Heck, 2019 and Heck, 2020).
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3. Equipment and Learning

In his time, Alexander von Humboldt represented the connection
of discovery and its localization like no other researcher. This can
be understood in particular by means of contemporary paintings.
For example, Humboldt is shown in the midst of the tropical envi-
ronment, frequently, as in the following work by Friedrich Georg
Weitsch (cf. fig. 2), surrounded by exotic plants in the botanical
determination.

However, these height measurements alone are not sufficient for
a holistic view of a room. The explorer Humboldt used a Hadley
sextant with artificial horizon and was thus able to specify the ex-
act lengths and widths for each height determination and thus to
locate his observations exactly.

Fig. 2: Alexander von Humboldt and Aime Bonpland resting during the
expedition. Source: Wikipedia.
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The depiction is very typical, as it gives Humboldt a certain domi-
nance by highlighting him from the rest of the painting.
In addition to the wide grasslands and palm trees making the trop-
ical landscape, the altitude levels are indicated by the mountains
in the background. In addition to botanical material, on the table
there are various technical instruments used during the voyage.

As one of the first explorers, Alexander von Humboldt succeeded
in making exact positioning not only on the sea but also on land.
For this he used a sextant with an artificial horizon to determine
the position, and a barometer for height determination. This is
one of the basic requirements to compare the observations and
measurements made in America to those from other parts of the
world and finally for creating the "world painting".

3.1 Humboldt’s Self-Made Instruments as a concept of a learning
tool for extracurricular learning

During his expedition Humboldt was able to use the best instru-
ments available at the time. Today’s pupils can follow several of
the measurements then made with self-made apparatuses made
of everyday materials. Thinking in how to construct and after-
wards use these apparatuses also outside the school building gives
students the opportunity of getting involved with science and
technology. Education for Sustainable Development can easily be
picked as a central topic and making learners aware of the envi-
ronment and possible environmental hazards in all parts of the
world.

In didactic literature comprises many different recommendations
for the construction of instruments such as thermometers or ba-
rometers. In addition to the use of everyday objects, the challenge
is to create a robust structure, so that the instruments can be
taken and used outdoors. However, a large variety of measuring
instruments for the exploration of the school environment or, af-
ter appropriate training, for excursions, can be made available.
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In most parts of the country the equipment of Colombian schools
is much worse than in German schools. There also is so far, a lack
of the necessary approaches and concepts that might enable ex-
tracurricular learning in Colombia. In Colombian primary schools,
especially in general studies, the subject "natural sciences and
technology" (STEM) includes biological, environmental and tech-
nological contents, which correspond to the subject areas "nature
and life" as well as "technology and profession" in teaching. Social
sciences deal with geographical, social, cultural and historical con-
tent. Informatics is offered from the third grade onwards. Traffic
education and mobility has only been a mandatory component of
primary education since 2002. So far, however, these new con-
tents are taught without a standardized curriculum. Student labor-
atories are currently not yet available for extracurricular studying
in Colombia.

According to the limited resources in primary school in Colombia,
concepts are required for out-of-school learning, without addi-
tional financial resources.

The frequently inadequate equipment of schools is compensated
by the fact that students independently construct the necessary
equipment and instruments. Every-day materials, for example in
the household or by cheap on-site items can be used.

The aim of a cooperation between the University of Siegen and
the Universidad de Antioquia is to develop and test a learning kit
to support science teaching and learning. The use of the “suitcase”
at hand will be will be implemented in the curriculum.

Adapting out-of-school learning in a student laboratory located at
a university is impossible for the major part of Colombia due to
the geography and nature of the country. Therefore, it was consid-
ered to develop a concept for Colombia, which is feasible for
schools. Out-of-school learning should therefore be organized and
carried out by the respective teachers in schools. After
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appropriate training in workshops at school. Central aspects of
out-of-school learning in the school lab need to be translated into
dealing with a learning case.

Despite the challenging situation, many aspects can be taken for
an extracurricular learning concept in Colombia. In particular, it
will be crucial to focus on environmental issues and the design of
(measuring) equipment to be read from the syllabus.

In the following, the concept of a learning case developed by the
geography and physics didactics of the University of Siegen espe-
cially for the demands and conditions of scientific learning in Co-
lombia is presented.

The envisaged learning toolkit both provides guidance for learners
on the design of measuring instruments as well a manual for
teachers to use it. As part of science lessons, students can build
measuring instruments based on detailed descriptions and sup-
ported by the teachers. Based on the contents of the Colombian
curriculum (Militschenko, Zuleta & Heck, 2018), (measuring-) in-
struments such as a thermometer / thermoscope, pendulum and
hourglass, spring balance and compass have been considered or
developed. Stored safely in a suitcase, these instruments can then
be used in different places. During an excursion, students can ex-
plore the instruments and how to apply them correctly.

The autonomous creation and use of instruments allow learners
to be highly active. Out-of-school places, especially on excursions
intensively and persistently dealing with science and technology,
the observational and discovering skills can consequently improve.

Geographical as well as environmental physics contents linked
with biological questions are main targets of the described project.
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3.2 Magnetism and Inclination

Inclination is the direction of the magnetic field lines. These inev-
itably run between the respective magnetic poles of the earth. The
inclination is 90 ° at the magnetic north pole and -90 ° at the mag-
netic south pole. In measuring the inclination at a certain point on
the earth, the instrument (Inclinatorium) must be aligned parallel
to the imaginary line between the north and south poles as shown
in the following figure (cf. fig. 3).

Fig. 3: Measurement setup to determine the inclination in one place.
The parallelism of the inclinatorium and the connecting line of the
magnetic poles is important. Photo: Volker Heck.

The following table shows the relationship between geographical
location and inclination for some of the locations visited by Alex-
ander von Humboldt amongst others. These are cities in the Andes,
both in the north and south of the geographical equator, as well
as stations in Germany. Basically, there is an increasing inclination
from the southernmost (La Paz) to the northernmost station
(Bremerhaven) and the difference between the geographical loca-
tion and the position in relation to the magnetic pole can be seen
just as clearly. The greatest influence is the latitude, whereas the
geographical longitude only has a modifying effect, as do certain
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geological structures in the (geological) subsoil, (locally) affecting
the earth's magnetic field, for example through magnetized rocks.

Latitude | Longitude °

53.32 N 08.34 E +72

50.34 N 06.15E + 69

50.23 N 08.03 E +70
(o1 ELEELE-N (of 2  06.35 N 75.50 W +21
lombia
Popayan (Colombia) 021\ 76.36 W +17
Quito (Ecuador) 00.12S 78.29 W + 11
Nazca (Peru) 14.49 S 74.56 W - 01
La Paz (Bolivia) 16.29 S 68.08 W -03

Data given in the table also reveal the approximate location of the
magnetic equator, which in South America runs roughly through
the city of Nasca at 15 ° S a fact that is even better to be observed
on the map of the world magnetic Model (c.f. fig. 5).

The following illustration (c.f. fig. 4) shows the different deflections
of the inclinatorium in different places (Siegen and Quito) of the
world:

Clearly observable is the difference of inclination. Photo: Volker Heck.
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Finally, the distribution of the inclination including Earth's mag-
netic poles can be made visible using the following map (Fig. 5).

US/UK World Magnetic Model - Epoch 2015.0
Main Field Inclination (I}

Fig. 5: A closer look at the magnetic south pole (dip at the bottom right
of the map and explanation in the legend of the figure) apparently dis-
tant from the geographic south pole during the observation period
Source: NOAA 2014.

The earth is surrounded by a magnetic field that has its south pole
near the geographic North Pole, namely the magnetic North Pole,
and similar for the South Magnetic Pole. Thus, it is clear that the
red (southern) end of a conventional compass needle points to the
magnetic North Pole, and usually the white end of the needle on
the magnetic south pole. If a person travels north or south, the
magnetic field changes from + 90 ° on the Magnetic North Pole to
—90 ° on the Magnetic South Pole. Areas in between, such as the
tropics will have values close to 0 °, as to be seen in fig. 5.

Alexander von Humboldt measured these changes during his voy-
age and afterwards drew a map of the so-called inclination on
Earth. These measurements can be made in different parts of the
world as part of international school-partnerships.
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In the course of his further journey through the south of Colombia
and the north of Ecuador via the road of the volcanoes, he finally
reached the Chimborazo on 23.06.1802. Humboldt finally summa-
rized his diary records in 1849 in “Ansichten der Natur”.

Based on the data presented in this paper, Alexander von Hum-
boldt's interdisciplinary approach becomes clear: he knew how to
use his own insights, such as to combine the trigonometric height
calculation of a mountain and the position it actually reached. At
the same time, he referred to other peaks in South America, even
if he never reached them personally - such as the Aconcagua and
the Sajama - even. By referring to Saxifraga boussingaulti, Hum-
boldt demonstrated its occurrence beyond the snowline and he
also showed the ecological adaptability of this mountain plant.
With the reference to the alpine species Silene aucalis, he suc-
ceeded in making a botanical comparison between the species as-
cending in the tropics and temperate latitudes of the planet (Heck,
2019).

4. Summary: The World Painting

The study of the tropics and the extra tropics formed the basis for
Humboldt's famous world painting, which visualizes his thinking.
Impressively and in a way never achieved before, he managed to
combine scientific knowledge with his aesthetically shaped idea of
harmony in nature and to map vegetation levels in the different
climatic zones of the earth by using his analysis of the changing
vegetation of characteristic species by their appearance and dis-
appearance in the respective latitudes and the altitude levels
above the sea detected.

The extensive research trips to the so-called New World as well as
through Europe and Asia finally led Alexander von Humboldt to
develop thematic maps of the world (Berghaus, 1850). The repre-
sentation of plants” distribution on the mountains in various cli-
matic zones is groundbreaking. Alexander von Humboldt stated
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the climatic snow line and combined it with the average annual
temperature and the respective temperatures of the coldest and
the warmest month of a certain place (cf. fig. 6).
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Fig. 6: The culmination of Humboldt’s work as to be achieved also in
subject teaching “Sachunterricht” by combining the knowledge from
all including perspectives. Humboldt did that by integrating the data
he took in different places of Earth. (Source: Berghaus, 1850).
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Thomas Sukopp

Interculturality in Philosophy Education:
Challenges and Prospects of Education for
Sustainable Development in Primary Schools

This contribution sketches the theoretical framework, methodo-
logical assumptions, the design, and the results of two 45-minute
units conducted in primary schools (third-grade) in Argentina, Bra-
zil, Germany, Tunisia, and South Korea. The overall topic was
whether and how pupils are capable of thinking morally about as-
pects of pollution in the context of Education for Sustainable De-
velopment (ESD). We raised the following three questions: 1. Are
there significant cultural differences—or, at least, minimal cultural
universals—as regards environmental awareness and moral think-
ing (e.g. ‘natural moral sense’)? 2. Is Philosophizing with Children
(P4C) a concept that is applicable in elementary schools and in
basic education, i.e. is it fruitful to develop competencies and skills
beyond typical philosophical reasoning (e.g. in elementary science
education)? 3. How can Education for Sustainable Development
be initiated in intercultural contexts? We could partly yield posi-
tive results, especially regarding pupils’ ability to change perspec-
tives and their willingness to adopt a pathocentric view towards
suffering animals. Some of our results—limiting ourselves to
Questions 1 and 2—are presented and will be very briefly inter-
preted.

1. Introduction: Research Questions

Our main question is® whether, and in which respects, children at
the age of eight to 10 years (third grade) are capable of moral

6 The design and evaluation of our research project is part of collaborative work with my
colleague Christian Prust. | am indebted to his expertise and frequent support. The project
(runtime 2016-21) is part of an interdisciplinary cooperative research project “Cross-linking
elementary science education [German “Sachunterricht”; TS]—opening perspectives”’,
generously funded by the Ministry of Culture, Science and Humanities of North Rhine-
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thinking in the context of Education for Sustainable Development
(ESD). Contrary to the views of e.g. Piaget and many other philos-
ophers and educators (Ebers & Melchers 2006, 24ff. and 81ff.), we
assume that children have, in fact, basic capabilities to achieve
moral thinking. The following questions are closely related to our
main question, and open up a rich field for theorizing as well as for
empirical studies:

1. Are there significant cultural differences—or, at least,
minimal cultural universals—regarding environmental
awareness and moral thinking (e.g. ‘natural moral sense’)?

2. s Philosophizing with Children (P4C) a concept that is ap-
plicable in elementary school and basic education, i.e. is
it fruitful to develop competencies and skills beyond typ-
ical philosophical reasoning (e.g. in elementary science
education)?

3. How can ESD be initiated in intercultural contexts?

All these questions cannot simply be affirmed, or be answered in
the negative. Only the combination and interaction of empirical
results and theoretical reflection can show whether and in which
respects these theses and questions deserve an affirmative an-
swer. This contribution focuses on Questions 1 and 2.

Westphalia (see http://www.uni-siegen.de/start/news/oeffentlichkeit/641529.html). The
disciplines involved are History, Biology, Chemistry, Physics, Geography, Social Sciences, Di-
dactics of Elementary Scientific Education (German “Sachunterricht”), and Philosophy. The
subject Sachunterricht might be compared with propaedeutic scientific education in
Grades 1 to 4. It aims at a basic understanding of subject areas that are discussed in the
following disciplines: Physics, Chemistry, Biology, Geography, and History. Topics are,
among others: Human beings and their relationship with the environment; animals and
human beings from biological perspectives; basic scientific phenomena, e.g. light, mass,
etc.; basic understanding of natural phenomena, such as weather; observing and describing
transformation processes of organisms, etc.
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Since the title suggests that interculturality is important, we will
explore a large-scale theoretical and conceptual framework in
Chapter 2.

2. Framework and relevance from an Intercultural
Perspective

The wider context of this research on development of moral rea-
soning can be sketched as follows: On the one hand, theories of
education differ as to what education means: It can be understood
as vocational education, as Bildung (in the sense of upbringing or
formation of personalities), as acquisition of competences (in the
sense of output-oriented skills), as the cultivation of humanistic
and entirely philosophical virtues and values, and so on (see e.g.
various contributions in Phillips 2014, esp. Hand 2014). Theories
of Education, Philosophy of Education, Pedagogy, and Didactics (as
one part of Pedagogy) are certainly more than armchair disciplines
without relevance to practical issues. Following one prominent
conception, teaching as guided, well-performed, and well-di-
rected learning is something entirely different from reflecting on
the entire meaning of morals or ESD.” This contribution aims to
motivate and encourage practitioners to engage in the theoretical
issues relating to ESD. Since there is not necessarily a strong divide
between theory and practice, we will argue that theory matters
for an improved ESD. For didactical purposes, we consider the fol-
lowing distinctions and deliberations to be useful (see e.g. Sukopp

7 It is beyond the scope of this paper to elaborate a detailed theoretical account of ESD (see
e.g. Kioupi & Voulvoulis 2019; Kahn 2008). According to the three-pillar principle of sus-
tainability, the economic and ecological aspects can be complemented by the idea of social
sustainability (esp. Empacher & Wehling 2002; Pufé 2014), according to which sustainable
actions, too, especially globally, cater to the protection of the basic needs and distributive
justice. If we apply both possible meanings of sustainability to our project, P4C, it can be
seen that PAC—when successful—enables education for sustainable actions. This means
that the engagement with the topic of sustainability teaches an operational principle,
which—if it has been internalized—Iasts and impresses for life. In the best case, P4C satis-
fies both meanings of the term ‘sustainable’.
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2013, 190-199). | will only refer to a few advocates of an intercul-
tural philosophy that respects plurality and diversity, but never-
theless think that these constraints do not exclude the very idea
of universality, as Jing-Bao, (Raimon) Panikkar, or (Martin) Wim-
mer and Ram Adhar Mall argue.

[...] there are no cultural universals, i.e. concrete meaningful
contents valid for all the cultures, for mankind throughout all
times. What one calls human nature is an abstraction. And
every abstraction is an operation of the mind which removes
(abstracts) from a greater reality (as seen by this mind) some-
thing (less universal) which it considers as important. There
cannot be cultural universals, for it is culture itself which
makes possible (and plausible) its own universals. (Panikkar
2000, Para. 55)

This does not contradict the view that nevertheless something is
universal, i.e. “human invariants” (Panikkar 2000, Para. 58), such
as basic biological constraints and basic human needs like shelter,
housing, food, etc. In spite of some more or less radical versions
of cultural relativism, we argue that interculturality has to consider
the following dialectical relationship between relativity and uni-
versality with respect to issues of ESD: Whatever ‘culture’ may be,
there are no monolithic, strictly separated cultural blocks. We find
interculturality within each culture, since interculturality is inher-
ent to the human being, and a unique culture is as incomprehen-
sible and impossible as a single universal language and as one man
alone. “All cultures are the result of a continuous mutual fecunda-
tion” (Panikkar 2000, Para. 96) If we are looking for a “comprehen-
sive understanding of human culture, we should accept intercul-
turality. Interculturality means neither one (single) culture, nor a
disconnected plurality” (Panikkar 2000, Para. 99). As a conse-
guence, overlapping rational consensus in terms of minimal ethi-
cal universalism is one fruitful working thesis. More specifically,
“the general applicability of the concept of philosophy remains un-
affected by our recognition and acceptance of more than one
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genuine philosophical tradition” (Mall 1998, 17). Related to the
project, which aims at asking third-grade pupils what they think
about aspects of pollution (see Ch. 4 and Ch. 5), we are inclined to
look not only at cultural differences. Rather, it is a motivation to
look for universals, for that which we share, which we have in com-
mon. In fact, moral reasoning—as one essential part of Philoso-
phy—is an enterprise of mankind, and it accepts universal stand-
ards of argumentation, and, as a common-sense realist, | think
that we live nearly in the same world. Even if this is true, Philoso-
phy can “still remain compatible with the internal cultural differ-
entiation’”(Mall 1998, 15).

Without going into details, we will list three further important as-
pects that will highlight the wider intercultural relevance of our
project:

Ad 1: There is without doubt a worldwide relevance of topics like
a) sensitivity towards cultures without abandoning universality
(e.g. of thinking and reasoning etc.), b) children’s thinking on as-
pects of ESD: “The UN Decade of Education for Sustainable Devel-
opment (2005-2014) sought to mobilize the educational re-
sources of the world to help create a more sustainable future”
(UNESCO 2019). One goal that is explicitly put forward is e.g.
“Stimulating learning and promoting core competencies, such as
critical and systemic thinking, collaborative decision-making, and
taking responsibility for present and future generations.” (UNESCO
2019)

Ad 2: Basic principles of intercultural pedagogy (Auernheimer
2015) can easily integrated into the project, since intercultural
pedagogy aims at principles of tolerance and promotes the capa-
bility to change and adopt different perspectives, encourages us
to engage in attitudes of justified tolerance, as well as aims to
avoid and overcome ethnocentric prejudices and paternalistic at-
titudes towards different cultures.

117



Ad 3: Interculturality is one pedagogic principle that is deeply
rooted as a core capability of being able to develop fair and ra-
tional argumentation—in the context of divergent points of
view—in pluralistic societies.

Since our project is not only devoted to interculturality but to P4C,
it will be worthwhile to focus on the main theoretical aspects of
PA4C.

3. Theoretical assumptions and hypotheses regarding
Philosophizing with Children (P4C)

Here, PAC does not refer to primary scholars engaging with the
history of philosophy, as older pupils might in philosophy or ethics
classes. We would rather understand P4C, with regard to Lipman,
as a methodic-didactical concept (cf. especially Lipman, 1986; Eng.
1974) that can, on principle, be used in any subject, but especially
in Sachunterricht (see Endnote 1) on account of its open but cus-
tom-fit curriculum, to support the subject matter, and to connect
and harmonize teaching and its contents with the pupils’ living en-
vironment. To achieve the latter, especially dialogically creative
methods (cf. Martens 2005; Matthews 1989; Briining 2014;
Michalik 2015) and, fundamentally, the method of the Socratic
conversations (SC) are well suited.® As a rough outline, SC are a
teaching method—based on a moderated group discussion—that
encourages self-critical, reflective, and argumentative thinking. SC
ideally start with direct environmental issues and become more
and more complex (cf. Martens 2005). This, of course, does not
mean that teachers cannot introduce an SC with a provocative the-
oretical question and vice versa to make the theoretical issue a

8 At this point, we do not differentiate between the different streams that exist when it
comes to philosophizing with children, but we apply a very wide definition of P4C. The
terms “children’s philosophy”, “thinking with children”, or “philosophizing with children”
will be used synonymously. Also, SC for the purposes of our research is—as a working hy-
pothesis—similar to neo-Socratic dialogues, though elaborated neo-Socratic dialogues take
much more time and require a special further training of teachers.
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concern closely linked to the pupils’ lives by amazing them and
moving them.

We assume that SC is also important to improve children’s capa-
bility to think on their own, to improve their sense of empathy and
changes of perspectives, to express emotions, to justify their own
assumptions and claims, etc. (Egan & Cunt & Judson 2014). In fact,
we use a very wide conception of SC that is applicable without
long preparations and can be summarized as initiating reflective,
thoughtful dialogues with children. Therefore, we think that is re-
alistic and fruitful to establish some standards like a) Try to think
in accordance with your own thoughts; b) Do you really think what
you just have expressed; c) Does anyone disagree? d) Always try
to explain and justify what you think if anyone asks you to do so;
e) Let others finish speaking; take the statements of others seri-
ously, etc. The following research hypotheses have been partly
empirically tested (for results, see Ch. 5).

Hypothesis 1: a) Children in the age of 8-10 are not immature per-
sons who are simply not adequate interlocutors; b) P4C is a flexible
instrument to initiate thinking processes; c) The results of thinking
cannot be predicted.

Hypothesis 2: Teachers should not control pupils’ thinking but, of
course, should sometimes intervene moderately and sensitively.

Hypothesis 3: Minimal standards of ethics are essential (universal-
ization, change of perspectives, willingness, and ability to give ra-
tional arguments, etc.), at least when we take the parlance of
“moral thinking” seriously.

Hypothesis 4: One research result might be that Hypothesis 3 es-
pecially is too ambitious.

Though we have already hinted at some methodological assump-
tions, it would be worthwhile to spend more attention to method-

ology.
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4. Methodological Approach

The research design collects (partly) empirical data that can be
compared, i.e. two 45-minute lessons that have been conducted
in different countries with rather different socio-cultural settings
and backgrounds. So far, only a few, if any, empirically tested and
theoretically sound modules for ESD have been designed and
tested.

The teaching concept for our P4AC was designed for one double pe-
riod (90 minutes) or two single periods (45 minutes each), but it is
expandable to up to three or four periods without the need for
further teaching materials. The concept was tested in several dif-
ferent primary schools in Sachunterricht of Year 3.

In an introductory session, the pupils looked at and described dis-
parate photo pairs showing the same natural motif (littered nature
vs. unspoiled nature; see Appendix: Photos that have been pre-
sented to pupils) and, while intensively talking about their emo-
tions® when looking at these contrastive pictures, were sensitized
about the issue of pollution. The teacher does not steer the pupils,
and it is expected that, while talking about their feelings, the pu-
pils develop the idea that pollution is manmade. Based on this, the
pupils compose a letter from the perspective of the animals suf-
fering on account of the pollution caused by humans. At this point,
the pupils have to leave a supposedly egoistic perspective behind

° The idea of talking about their feelings with pupils is supposed to fulfil several functions.
First, there is often no time for feelings in the daily school routine despite the fact that
there are many situations that can cause pupils to become emotional and might require a
conversation about their feelings, especially if those conversations about feelings would
influence teaching more positively than negatively. This desire would, therefore, be fulfilled.
Second, the affective stimulation of the pupils, hopefully, leads to a certain passion that
influences the following serious discussion. Third, the inclusion of feelings leads to a direct
comparison of emotional argumentation (first period) and—in the best case—rational ar-
gumentation (second period), which is one of our main theses.
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and adopt an allocentric perspective. Hence, sustainability-rele-
vant, moral educational processes are already initiated.

This forms the foundation for a SC in the following period. The
topic of pollution, technically, was not chosen by the pupils but,
after being sensitized about it in the introductory session, it be-
came an issue relevant to their own life worlds and, so, they want
to talk about it in more detail. During the serious discussion, the
pupils mainly deal with three questions: i) Why do | feel bad when
| see pollution and suffering animals? ii) Should people be pun-
ished when they leave rubbish at the beach or in the forest? If so:
how severe should the punishment be? iii) People, too, suffer from
pollution. Is it worse when humans become ill from rubbish, or is
it just as bad when animals become ill and die?

Some hints for teachers can be summarized as follows:

* Try to create an atmosphere where pupils really express
what they feel and what they think, and not what they
think the teacher would like to hear.

*  With respect to the task “What do | feel when | am look-
ing at the photos?” keep in mind that there is nothing
wrong with children’s feelings. They do not need to feel
sad, disturbed, and distressed or the like when they are
looking at the polluted environment! As regards this task,
there are no wrong answers!

*  Pupils should not be guided more than it is necessary to
promote and provoke their own thoughts. Do not insinu-
ate children’s thoughts and do not presume a “normal”
or “standard” answer to any question.

* PA4Ctakes time and it does not matter much if you are not
able to finish all five tasks within 90 minutes. Do not rush
through the lesson!
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* Against some theoreticians (and practitioners): Teachers
do not need a very long special training in guiding SC, but
you have to be prepared, e.g.: Prepare questions that en-
able one to understand better what pupils think; Moreo-
ver, prepare for some pedagogical disappointment!
(Some pupils are not able or willing to justify their state-
ments and simply do not want to engage in P4C.)

5. Results

So far, from 2016 to 2019, the lessons (two lessons over 45
minutes) have been conducted with 206 children.® Nine primary
schools in five countries located in four continents have partici-
pated: a) Germany (76 third-grade pupils, 26 sixth-grade pupils),
Brazil (66 third-grade pupils, c) Argentina, d) South Korea and e)
Tunisia (approx. 20 pupils each).

We will first argue that there are, in fact, intercultural similarities,
a kind of overlapping consensus as regards moral thinking of chil-
dren (Section 5.1). Section 5.2 deals with some manifest intercul-
tural differences. Owing to the restricted space, we restrict our-
selves to only a few interpretative remarks that try to explain dif-
ferences as well as similarities in Chapter 6. Furthermore, we will
omit the answer to Question 1 (What do | see?) and Question 2
(What do | feel?) and we will not interpret results of the letters
(see Ch. 6; task: Write a letter to mankind from the perspective of
your favourite animall!).

101t is beyond the scope of this contribution to deliver an in-depth analysis of all the results.
We are still interpreting some translations (especially from Arabic, South Korean, and Por-
tuguese into German). One of the challenges that translations display is whether, and in
which respects, some world-views are at all comparable.
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5.1 Intercultural similarities

The following results should certainly be discussed in more detail.
Since we are still evaluating some of the results and we have to
restrict ourselves to brevity, we have to condone a rather sketchy
account.

Question 3: Why do | feel bad (if | am feeling bad) when | see pol-
lution and suffering animals?

First, teachers should not manipulate or overwhelm pupils with an
attitude that suggests that it is “normal” or even morally valuable,
to feel bad. In fact, not every pupil actually feels bad looking at
Pictures 2 and 4. Very few pupils answered that spoiled nature re-
minds them that it looks like their homes, and is, therefore, a fa-
miliar sight.

Second, complex opinions arose: Pupils are cross-culturally con-
cerned and worried about pollution and its effects on animals.
They express their worriedness and sadness.

Question 4: Should people be punished when they leave rubbish
at the beach or in the forest? If so: How severe should the punish-
ment be?

The only common denominator is that all pupils without any ex-
ceptions state that there should be some punishment. Apart from
this view, we figured out a wide spectrum of answers.

Question 5: People, too, suffer from pollution. Is it worse when
humans become ill from rubbish or is it just as bad when animals
become ill and die?

Overall, most pupils agree that it is at least as bad when animals
suffer, but we found great intercultural differences (see Section
5.2).
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5.2 Intercultural differences

Question 3: Why do | feel bad (or not bad) when | see pollution
and suffering animals?

Three quite original rationales are: “Because we human beings
produced all the garbage and we have also disposed it illegally”
(German pupil). “The animals are very miserable [their situation is
miserable; TS] and there is also guilt of human beings; so, my heart
is aching” (South Korean pupil). “Because it is sad and they [the
animals; TS] can die or feel ill.” (Brazilian pupil)

Question 4: Should people be punished when they leave rubbish
at the beach or in the forest? If so, how severe should the punish-
ment be?

The answers offer a variety of perspectives, depending on the so-
cio-cultural setting. A) In Germany, 33% opt for imprisonment, and
18% suggest that polluters should change roles with animals
which suffer from pollution for educational purposes or for rea-
sons of compensation. Some original answers are: “They [the pol-
luters; TS] should collect all the rubbish and change [places] with
animals. ‘The animals should throw all the garbage on the pollut-
ers, so that humans can see what they do.” B) In South Korea, all
pupils argue that penalties (ranging from 80 euros to more than
one million euros) are the appropriate punishment; pollution is
ethically bad behaviour. The most original answer is: “When you
have to pay a lot of money, then you won’t continue polluting the
environment.” C) Brazilian children did not opt for a penalty fee at
all (the idea of punishment, especially penalty fees, seems to be a
kind of taboo.) Rather, they support compensation, e.g. removal
of garbage. 25% of the Brazilian pupils suggested feeding the pira-
nhas! D) In Argentina, 53% of all pupils prefer as punishment col-
lecting garbage. Some pupils do not shy away from rather cruel
physical punishment and even did not rule out the death penalty;
finally, they crossed out this radical answer; E) In Tunisia, pupils
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propose a wide range of punishment, such as penalty fees, impris-
onment, removal of garbage and again—changing the roles—so
that polluters have to themselves live in the polluted environment.

Question 5: People, too, suffer from pollution. Is it worse when
humans become ill from rubbish, or is it just as bad when animals
become ill and die?

In Argentina, Brazil, Germany, and Tunisia, an overwhelming ma-
jority (ca. 90%) argues that it is as bad if animals suffer from pol-
lution, because animals can suffer in a manner similar to humans,
but, unlike humans, they cannot consult physicians. A few German
pupils argued that humans have a kind of responsibility towards
animals because they caused pollution. In South Korea, pupils also
argued that humans and animals are both living creatures and,
therefore, are all equally important. Only two pupils argued that
pollution effects are worse for animals than humans because, in
contrast to innocent animals, humans could reflect on their ac-
tions. Brazilian pupils argued differently: More than 50% think that
it is worse for human beings that other human beings to suffer
from pollution. We are still looking for a more or less sound inter-
pretation of this result.

6. Interpretation and Outlook

We think that third-grade pupils already have an interculturally
tested ability of moral thinking—more precisely, they are able to
adopt a vulnerabilistic and pathocentric perspective, i.e. over-
come purely egoistic-subjective perspectives. This interpretation
requires a further explanation. It is without doubt relevant to dis-
tinguish e.g. the pupils wish that animals shall be protected (be-
cause they are more or less tiny creatures, esp. pets) from pupils’
willingness and ability to argue against pollution, i.e. more than
simply to repeat expressions of subjective emotions or subjective
attitudes towards nature? Pupils in South Korea seem to be aware
that garbage causes enduring environmental problems. Some of
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the pupils hold the view that animals are important beings and
that there is an ecologically funded interdependence of human
beings and animals. Some pupils are able to change perspectives
and have a basic understanding of reciprocity in terms of interde-
pendency of human and animal co-existence and in terms of hold-
ing a mirror up to human beings. Another intriguing question is
whether pupils are capable of formulating universalization of
views and leaving the egoistic position. We have to concede that
only few—though anyway—some pupils diagnose a correlation
between disappearance of animals and its impact on life in general:
animals. Instead of arguments that are definitely universal, most
pupils use lots of implicit arguments, i.e. with tacitly assumed
premises.

Certainly, the pictures had a suggestive force, but they are neces-
sary, for pragmatic reasons, to initiate children’s feelings and
thinking processes. We should keep in mind that the lesson can be
easily adjusted worldwide without intensive technical equipment
and is a starting point for a teaching unit plan with respect to ESD
and moral thinking that is currently being designed. Our pupils are
certainly the “main actors”. Hence, with their letters, they will
have the final say:

*  “When we go on polluting our environment, someday we
will get rubbish out of our water-tap instead of water.”
(German pupil).

*  “I'would like to say to those who simply throw their gar-
bage away: Don’t throw garbage into our beautiful nature!
Animals suffer from the disgusting stench and they have
to grow up in an environment full of disgusting stench!
Animals are living creatures!” (Pupil from Tunisia).

e “l am a white shark [...] | will make a reservation for fish
where there is nothing foul and | will remove everything
that is bad for fish, whales, sharks, seals, and turtles. | will
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start a business for animals, sell it, and will make a lot of
money to pay persons who take care of animals” (Brazil-
ian pupil).

“l am atiger and | live in the forest [...] Both the places—
the sea and the forest—are very polluted. Our species is
in a dangerous situation because we are threatened with
extinction. What will you do if our den is polluted with
garbage? When you remove it, our den will be a conven-
ient place. Someday in the future we cannot live in the
sea or in the forest. Then there will be no fish and other
animals for you to catch.” (Pupil from South Korea).

“l'am a cook: | tell you, stop throwing garbage out of your
house, because you do not want someone else to throw
garbage into your house.” (Pupil from Argentina).
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Appendix: Photos that have been presented to pupils

Fig. 1: Fernando De Noronha 2011

(Source:  iStock-licence;  https://www.istockphoto.com/de/foto/brasilianischen-
strand-bahia-do-sancho-fernando-noronha-gm529177045-

53895198?esource=SEO_GIS_CDN_Redirect (image rights have been purchased)).

(Source: iStock-licence; https://www.istockphoto.com/de/foto/tarutao-national-park-
thailand-gm628738262-111693715 (image rights have been purchased)).
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Fig. 3: Location unknown 2014

(Source: Pixabay, https.//pixabay.com/de/photos/hirsch-damhirsch-geweih-wald-
1766113/ (photo is in public domain)).

iy . 3
Fig. 4: Yunnan 2013, Photo: Herbert Rulf

(Source: http://www.geo.de/reisen/community/bild/608939/Yunnan-China-Wo-sind-
die-Gaense#gallerySlider (photo is in public domain)).
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André Dorn, Martin Groger

ESD in general studies - prospective general
studies teachers deal with the educational concept
of ESD in a student-oriented and cooperative
manner

With the increasing ecological, economic, social and cultural chal-
lenges that we are facing worldwide in the 21st century, the con-
cept of sustainable development plays an increasing important
role. Not only since Agenda 21 has education been assigned a de-
cisive key position in the process of sustainable development, be-
cause sustainable development cannot be guaranteed without a
global educational initiative. However, university courses con-
cerned with the concept of education for sustainable develop-
ment still play a subordinate role in teacher training. Since the last
teacher training reform in 2009, the University of Siegen has of-
fered students of general studies the option of an in-depth module
(in-depth studies) which focuses on aspects of sustainable devel-
opment and education for sustainable development.

This study examines the extent to which the professional attitudes,
needs and concerns of future teachers of general studies (science
and social studies at primary school level) with regard to Education
for Sustainable Development (ESD) develop during the in-depth
module. The study is based on the Concern-Based Adaptation
Model (CBAM) with the diagnostic dimension Stages of Concern
(SoC) by Hall and Hord (2011).

The effectiveness and changes of the in-depth studies are tested
in an accompanying study with 109 students of general studies
within the framework of a comparison group design, whereby 42
students took the in-depth studies for general studies.

The results indicate a clear development and change in the stu-
dents' attitudes, their orientation towards pupils, their coopera-
tion and acceptance of the educational concept of Education for
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Sustainable Development. The in-depth studies program has evi-
dently succeeded in exerting a positive influence on the profes-
sional attitudes of future teachers.

1. Introduction

Against the backdrop of global ecological, economic, social and
cultural challenges, the educational concept of Education for Sus-
tainable Development describes a possible way to advance social
transformation (see Rieckmann 2016a, p. 11). In this context, ed-
ucation for sustainable development aims to enable people to par-
ticipate in society's learning and communication processes for sus-
tainable development and to prepare them for an as active partic-
ipation as possible in the "Great Transformation" (WBGU - German
Advisory Council on Global Change 2011). However, specific learn-
ing and educational processes must be developed for this purpose
(see Vare and Scott 2007, p. 192). For example, the UN World Dec-
ade of Education for Sustainable Development attempted to an-
chor the guiding principle of sustainable development in all areas
of education so that it would become a self-evident component of
a future-oriented education. However, "the decisive steps towards
implementation in the structures and day-to-day life of the educa-
tion system are still ahead of us" (Haan 2015, p. 16). This is an area
in which also universities have to become more active, particularly
in teacher training because this is considered to play a decisive
role in implementing Education for Sustainable Development in
the school context (see Hellberg-Rode and Schrifer 2016, p. 1).

Attitudes towards the development of innovations - such as Edu-
cation for Sustainable Development - are particularly central to
successful implementation in schools and a successful realisation
(see Schneider et al. 2013, p. 197).

So far, however, courses of study concerned with Education for
Sustainable Development only play a subordinate role in teacher
training. They are mostly based on the commitment of individual
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actors or institutions (see Hauenschild and Rode 2013, p. 78; Hell-
berg-Rode and Schriifer 2016, p. 1 f.).

Scientific studies on this aspect also remain a desideratum (see
AdomRBent and Henze 2013; Hauenschild and Rode 2013). Accord-
ing to Hauenschild and Rode (2013), although sufficient concep-
tual and didactic-methodological foundations already exist that
can support the dissemination of ESD and its implementation in
schools, there is a lack of empirical research on the implementa-
tion of ESD and, in particular, on the mechanisms that could pro-
mote this innovation. Moreover, there is still a lack of a deeper
integration of ESD in teacher training (see Hauenschild and Rode
2013, p. 78).

At the University of Siegen, the introduction of renewed courses
of study has provided an opportunity to accompany the imple-
mentation of a study programme on sustainability in teacher train-
ing in this sense and to examine attitudes and their changes within
the framework of an accompanying study on in-depth studies
among prospective teachers of general studies.

2. Theoretical foundations

The Concern-Based Adoption Model (CBAM) by Hall and Hord
(2011) was selected to capture the perspectives of prospective
teachers and their acceptance of the educational innovation de-
scribed above. With the help of the diagnostic dimension Stages
of Concern (SoC) from this process- and stage-model, it is possible
to examine the attitudes, needs and concerns of individuals with
regard to the educational concept of Education for Sustainable De-
velopment and to trace the development of changes in attitudes
(see Bolte et al. 2014, p. 426). According to Hall and Hord (2011),
teachers go through seven different Stages of Concern (SoC) dur-
ing an instructional innovation. At the first stage (SoC-0: "Uncon-
cerned") teachers have little or no contact with the innovation and
are hardly motivated to deal with it. This is followed by a level
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(SoC-1: "Informational"), in which there is an interest in basic in-
formation. The next level (SoC-2: "Personal") deals with the possi-
ble educational and personal consequences that could result from
the innovation or change the own role as a teacher. This is fol-
lowed by a third level (SoC-3: "Management"), which focuses on
organisational tasks and requirements, e.g. how the preparation
of lessons changes because of the innovation. At level four (SoC-4:
"Consequence") the focus is on positive or negative effects on pu-
pils and how they think about it, followed by a level (SoC-5: "Col-
laboration") in which the emphasis is on the desire for cooperation
among participants. The last level (SoC-6: "Refocusing") refers to
the further development and optimisation of the innovation.

The SoC model also has the advantage of revealing characteristic
attitude profiles of the participants — so called SoC profiles - such
as co-operators, opponents or non-users of the innovation. These
profiles also provide information on the extent to which ac-
ceptance of and professional attitudes towards Education for Sus-
tainable Development develop during the course of the prospec-
tive teachers of general studies (see Bitan-Friedlander, Dreyus and
Milgrom 2004). An intervention study with a comparative group
design and data collected at several different points in time is par-
ticularly suitable for such an assessment of effectiveness and
change.

3. In-depth studies for students of general studies

At the University of Siegen, the introduction of new courses of
study has provided an opportunity to provide scientific support for
the implementation of a course of study on sustainability in
teacher training. Since the last reform of teacher training in 2009,
students in the bachelor's programme have the option of choosing
a four-semester in-depth module concerned with the Education
for Sustainable Development educational concept. This so-called
in-depth study program includes four cross-disciplinary courses
that focus on aspects of sustainable development and education
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for sustainable development (ESD) (see Figure 1). Here, students
learn in a special way about the integrative approach of general
studies on the one hand and the networked and complex thinking
of Education for Sustainable Development on the other (see Uni-
versitat Siegen 2011, 377 ff.).

Overview of in-depth studies

Talking to children about sustainability
(seminar 1a)
Sustainability in out-of-school places of
learning (seminar 1b, exkurs.)
Addressing sustainability in the lessons
(seminar 2a)
Sustainable action in experiments
(workshop 2b)

Figure 1: Overview of in-depth studies for general studies

This provided a great opportunity to survey the perspectives of
prospective teachers of general studies during their studies in sus-
tainable development with a scientific accompanying study. The
research focus was on the prevailing attitudes, needs and con-
cerns of prospective teachers with regard to ESD, which are seen
as decisive factors for later actual implementation in schools (see
Schneider et al. 2013, p. 197).

4. Study design

The accompanying study first focused on the acceptance of Edu-
cation for Sustainable Development during the course of general
studies in order to gain an insight into the prevailing attitudes,
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knowledge, needs and concerns of the prospective teachers with
regard to ESD, as these appear relevant for possible later imple-
mentation in schools. Furthermore, changes and effects caused
through participation in the in-depth study in general studies
should be assessed. The guiding questions were as follows:

* What professional attitudes, knowledge, concerns and
needs do the prospective teachers of general studies
have with respect to the Education for Sustainable Devel-
opment educational concept?

* How do the attitudes of prospective subject teachers to-
ward ESD change in the course of participation in the op-
tional in-depth study program focusing on ESD?

To answer these questions, the Concern-Based Adoption Model
(CBAM) by Hall and Hord (2011) was selected as the research ap-
proach in this study. The diagnostic dimension Stages of Concern
(SoC) was used to determine the degree of conflict with ESD. The
Stages of Concern were surveyed specifically with a questionnaire
adapted to the clientele and the issue at hand. A subsequent com-
municative validation was intended to support the interpretation
of the SoC profile types on the one hand and to check the applica-
tion of the diagnostic dimension Stages of Concern of the CBAM
to the study group of students on the other hand.

The study was carried out in three consecutive years with a total
of 109 students of general studies as an intervention study in a
comparative group design with two survey dates, one at the be-
ginning and one after the participation in the in-depth studies. 42
students underwent the in-depth study as an intervention group,
while 67 students who had chosen their in-depth studies in other
learning areas formed the control group. The study comprises
three entire cohorts of students, which were combined in a cohort
analysis.
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5. Results

The results show that, with regard to the survey on the educa-
tional concept of ESD in the pre-test, the interviewed students of
the intervention and control group are almost at the same level
with regard to the entry requirements (see Figure 2).

&Kk

Average values
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Figure 2: SoC profiles in the pre-test (IG: intervention group, KG:
control group)

Evaluating the attitude patterns, represented in the study by the
profiles of the SoC interest categories, a great need for basic and
general information on the educational concept of Education for
Sustainable Development (SoC 1 - informational) and a pro-
nounced openness towards ESD can be observed among the stu-
dents. The students show a high level of concern and are already
thinking about the impact of implementing ESD in everyday school
life. In this early phase the personal interest categories (personal
concerns) generally dominate, while the task and impact-related

141



adaptation levels (task and impact-related concerns) are not very
pronounced. Students state that they are not informed about the
innovation of ESD before the in-depth studies in the Bachelor's
programme and would like to learn more about it. However, the
intervention group in the first category is characterised by the fact
that the students have already dealt with sustainable issues earlier
and/or are more interested in ESD than the control group.

The results of the post-test indicate that the in-depth studies in
general studies have a clear influence on the Stages of Concern
and the related professional attitudes (see Figure 3).

%k %k % * kK
5 * Kk
*%¥ * k%

Average values
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Figure 3: SoC profiles in the post-test (IG: intervention group, KG:
control group)

After completing their in-depth studies, the students in the inter-
vention group show a clear increase and shift of personal concerns
towards task- and impact-related interest categories. The
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differences are significant with moderate effect strengths. These
students can therefore be described as "users" of the innovation.

The changed SoC profiles and the changed attitude patterns of the
intervention group show the students' increased involvement with
the educational concept during their in-depth studies and also
their great interest in ESD. In comparison to the beginning of the
in-depth studies, the students' need for information (SoC 1) and
personal involvement (SoC 2) is still high at the end of the in-depth
studies, and these have not changed noticeably because of the
studies. Overall, the intervention group attributes a high degree of
importance of ESD for lessons they will give in the future. They are
very interested in how they will deal with the demands placed on
them later in their careers (SoC 3). Similarly, as an expression of a
stronger pupil orientation, the importance and interest in how Ed-
ucation for Sustainable Development is received by pupils and
what effect it has on them has also increased considerably.

Moreover, these students have a strong need to work together
with others and see cooperation with colleagues as a prerequisite
for a successful implementation of ESD in schools (SoC 5). The stu-
dents have learned more about how to improve ESD implementa-
tion in class (SoC 6). Accordingly, the investigation of the SoC pro-
files showed that they could be classified as "pupil-oriented coop-
eration facilitators".

In contrast, the characteristics of the SoC interests and the profiles
of the non-user have remained almost constant. Thus, the profiles
of the control group differ significantly from that of the interven-
tion group in several SoC interest categories. The focus in the con-
trol group continues to be on the personal concerns. Thus, the stu-
dents can be described as non-users in both the pre-test and the
post-test. It can therefore be assumed that the students in the
control group have not dealt with the educational concept of ESD
in other university courses and, under these circumstances, are
very unlikely to implement the educational concept in future
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lessons and at school. Nevertheless, according to the data availa-
ble, the students can at least be described as interested and open-
minded towards ESD. The decisive factor here is whether this pic-
ture can be changed positively through further courses or later
through teacher training.

An additional communicative validation, which served to sharpen
the identified SoC profiles, also confirms the classification of the
intervention group as "users" and "student-oriented cooperates".

6. Summary

It can be seen that the in-depth studies in the learning area of gen-
eral studies at the University of Siegen have apparently succeeded
in positively influencing the professional attitudes of the prospec-
tive teachers of general studies towards the educational concept
of Education for Sustainable Development. The in-depth module
thus offers an opportunity to anchor education for sustainable de-
velopment in the structure of the educational system at the uni-
versity and to link it with general studies. In addition, it creates
favourable conditions for carrying ESD into schools and lessons.

Students attending in-depth studies of general studies can be at-
tested that they presumably deal with the requirements and tasks
in the context of Education for Sustainable Development in a more
open and informed manner. There is a fundamental desire among
them for joint implementation and cooperative exchange with re-
gard to ESD and teaching. This willingness is a crucial factor in im-
plementing ESD in schools.

With regard to the "Stages of Concern" model, it must be noted
that although it provides important indications of innovation-re-
lated acceptance for the description and analysis of individual de-
velopment processes, this limited consideration of the affective-
cognitive aspects is not sufficient to make predictions about the
actual implementation and application of education for sustaina-
ble development in the classroom. The extent to which future
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behavioural patterns could actually be influenced and how the ed-
ucational concept of education for sustainable development actu-
ally will play a role and be implemented in general studies taught
by the future teachers could be analysed in detail in further stud-
ies.

Further goals and demands derived from the results of this work
include not only expanding and stabilising the guiding concept of
Education for Sustainable Development in the university teacher
training phase but also advancing support for the implementation
of ESD in in-service and continuing teacher training (see Overwien
2016). Here, the focus should first be on the results of the control
group. The students in this group can be described as "non-users".
This clearly shows: If teachers have a key role to play in implement-
ing Education for Sustainable Development, then Education for
Sustainable Development should be anchored in the entire struc-
ture of teacher training. Thus, educational processes and institu-
tions can be shaped and redesigned in a way that is future-ori-
ented. In other words, Education for Sustainable Development
should not be limited to in-depth studies in general studies but
should be implemented integrally for all students of general stud-
ies.
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Andree Georg

From Carlowitz to Sustainable Development and
Education for Sustainable Development

Sustainable development is a commonly used term. The paper out-
lines the development of the term based on sustainability in Ger-
many. Sustainable development is part of teacher education at the
University of Siegen. A survey shows the importance of sustaina-
bility for students as well as their willingness to accept personal
restrictions for sustainable action.

1. Sustainable Development

In 1972 “The Limits to Growth” was published, sustainability be-
came popular and was more focused on ecological aspects. Dennis
Meadows and his team tried to give a prediction about the devel-
opment e.g. of the population, nutrition, energy supply, raw ma-
terial and environmental pollution until the year 2100. The report
predicted a meltdown of the industrial society and Meadows de-
manded a change to prevent an ecological collapse.

The World Commission on Environment and Development was es-
tablished in 1983 to work on an environmentally friendly develop-
ment to the year 2000. In 1987 the report “Our Common Future”
was published, including a new combination of sustainability and
development:

“Sustainable development is development that meets the needs
of the present without compromising the ability of future genera-
tions to meet their own needs."
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It is the classic and maybe most famous definition of sustainable
development, which is used today.*?

In the end it was a long progress from Carlowitz idea of sustaina-
bility to the modern sustainable development. Sometimes this
wide spread sense of sustainability can lead to a misunderstanding,
so it is useful to look back to the roots. (cf. Pufé 2017, 37-55)

2. H. C. von Carlowitz and sustainability of the forests

In 1713 Hans Carl von Carlowitz created the German term and
gave the first definition of sustainability of forestry, which is known
as “Nachhaltigkeit” in Germany. More than 300 years later and the
term “Nachhaltigkeit” became popular in different ways, espe-
cially in the last fifty years.

Figure 1: Hans Carl von Carlowitz

Source: https://commons.wiki-
media.org/wiki/File:Hans_Carl_von_Car-
lowitz.jpg

12

(https://www.nachhaltigkeit.info/artikel/erste_verwendung_durch_die_vereinten_natio-
nen_1728.htm)
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H. C. von Carlowitz was born in 1645, later he studied law at the
University of Jena and became a member of the administration of
Saxony. In 1677 at the age of 32 von Carlowitz was promoted to
the second highest position in the administration of mining to take
care of the biggest problem then, the lack of timber. Forest deple-
tion was typical for mining areas, because a lot of timber was
needed for construction under the ground. Timber was carbonized
to charcoal to smelt iron or other metals out of ore. Without tim-
ber it was impossible to run a mine or a smelting work and Saxony
was in danger to lose a big part of its income.

At this time forest science was not established, so it was not un-
common to solve the problem of the lack of timber by a lawyer. H.
C. von Carlowitz was prepared for this job with some knowledge
about forestry, because his father worked in the forest administra-
tion. After his studies in Jena he made a journey to England and
France where people were dealing with the same problem. At that
time, wood was the universal building material and source of en-
ergy. The forests were devastated due to the high demand for
wood. (cf. Grober 2013, 112-120)

A - 4 -
i, L ~

FigureZ: Bildkarte von Gosar und dem Rammelsbe?é, Matz Sincken

(1574)
Source: https://commons.wikimedia.org/w/index.php?curid=27319833

151


https://commons.wikimedia.org/w/index.php?curid=27319833

3. ,,Silvicultura oeconomica*®

In 1713 H. C. von Carlowitz published “Silvicultura oeconomica”,
the first German comprehensive book about forestry. It contains a
description of different tree species, how to seed or plant trees
and forest damages. There are also instructions to save wood and
to cultivate the forests.

Von Carlowitz demands a permanent control of extraction of tim-
ber, without damaging the forests to keep them in a stable condi-
tion. His idea was based on the lack of timber for construction and
energy source as well as on responsibility for the next generations.

SYLVICVL TVRA OECONOMICA,
Haupivichliche Starljmcljt und Staummﬁtge
m‘o etf nng 13

M@g‘}}bj WK-MF&mmugwﬁfmmngmm

1 IDZIC)
perlegfe Jehann Frledrich Braun 713,

Figure 3: Silvicultura oeconomica, Carlowitz 1713
Source: https.//commons.wikimedia.org/wiki/File:Carlowitz_Sylvicul-
tura.jpg?uselang=de
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The Sustainability (“Nachhaltigkeit”) in the management of forests
was characterized and so von Carlowitz founded the German term
of sustainability. In a modern way it can be described as follows: a
renewable resource should not be used more than its natural re-
generation to sustain the renewable resource. This implies the fact
that not renewable resources must not be used in a sustainable
way.

Since the beginning of the 19th century, sustainability was part of
the discussion in forest sciences but economic aspects became
more important. The growth of the forests was no longer key to
sustainability as the return on equity capital. On the other side the
German encyclopedia “Brockhaus’ Konversations-Lexikon” (1901)
still did not contain an entry of “Nachhaltigkeit” (sustainability).
(cf. Bendix und Thomasius 2013, 84-85; cf. Huss und von Gadow
2012, 27-29, 46-50)

4. Education for Sustainable development

Sustainable development is an essential part of the General Stud-
ies (Sachunterricht) at the University of Siegen, where Primary
school teachers are educated in natural and social sciences. Some
students (n=73) have been asked at the beginning of their studies
to proof their ideas about “Nachhaltigkeit”.

a. What does Nachhaltigkeit (sustainability) mean for you?

Most people are connecting environmental protection with Na-
chhaltigkeit (18%). Even the protection of resources is important
for the students (16%). Socials aspects (10%) and the responsibil-
ity to next generations (13%) take a bigger part in understanding
of Nachhaltigkeit.

b. Are you ready to accept personal restrictions for sustainable
action?
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Diagram 1: What does Nachhaltigkeit (sustainability) mean for you?
(Source: Own survey)

keine Angabe 12,50%

Lebensmittel

11,61%

Komfortverzicht 15,18%

Konsumeinschrankung 13,39%

hohere Preise 23,21%

Zeitverlust 21,43%

0,00% 5,00% 10,00% 15,00% 20,00% 25,00%

Diagram 2: Are you ready to accept personal restrictions for sustain-

able action?
(Source: Own survey)
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Many students would spend more money (23%) or more time
(21%) to act sustainably. Others would agree to less comfortable
ways of living (15%). It is remarkable that 12% did not answer the
question probably because they did not understand the question
or they have not made their mind up yet.

5. Summary

In the German-speaking area, the term sustainability goes back
over 300 years linked with forestry. Due to the high demand, no
more wood should be used than grows back. This should secure
the sustainable resource wood. With the report "Our Common Fu-
ture" the term sustainability became known in 1987 and ex-
panded to include the aspect of development. Since then, the
term sustainable development has been used a lot without being
clearly defined. This can also be seen in the broad understanding
among teaching students at the University of Siegen. However,
many students are willing to accept personal restrictions for sus-
tainable development.
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Irina Landrock

Children at NS Memorial Sites

This article offers a brief presentation of an ongoing ethnographic
dissertation project that examines pedagogical practice in educa-
tion work with children at NS memorial sites from a practice theory
perspective. By giving an exploratory description of such specific
learning locations and settings, the project aims to enrich the dis-
course on out-of-school learning with special reference to the di-
dactics of ‘Sachunterricht’3. Thus, the project is located in the field
of primary school research, but also aims to merge the discourses
of primary school pedagogy and memorial site pedagogy on an
empirical basis.

1. Introduction

In the Federal Republic of Germany, the remembrance of the Na-
tional Socialism (NS) past is part of a democratic self-conception
(cf., e.g., Messerschmidt 2018). Such remembrance is regularly
subject of historical-political education in schools and at NS me-
morial sites, which are given an outstanding significance as places
of learning® (cf. Deutscher Bundestag, 2008: 2). These authentic
places (cf., ibd.: 3), which are issued with the mission to promote
fundamental principles of democratic order such as respect for hu-
man dignity, awareness of the importance of freedom and the
binding of values of the Basic Law (cf,, ibd.: 1), are assumed to be
highly effective for the so-called learning from history. Thus,

13 ‘Sachunterricht’ is a German school subject in primary schools, which could be translated
into elementary science education. It considers aspects of social sciences including geogra-
phy and history as well as nature sciences (such as biology, chemistry and physics) in a
cross-perspective manner. ‘Sachunterricht’ aims to fulfill a dual connection task regarding
children’s learning conditions and interests on the one hand and the subjects offered in
secondary schools on the other hand.

1 For a better readability all German quotations have been translated directly into English
by the author. However, to mark them as quotations they are set in italics.
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educational offers at NS memorial sites are demanded and sup-
ported by education policy, e.g. with the current program “Jugend
erinnert” [youth remembers, I.L.] (BMFSFJ & Auswartiges Amt
2019). Apart from this political demand, literature on pedagogical
practice in NS memorial sites indicates that, in addition to adoles-
cents and adults, even children of primary school age are increas-
ingly being addressed with specific education offers (cf. Gabriel
2018).

However, social expectations and political ambitions which are
combined with the pedagogization of the remembrance culture (cf.
Meseth 2007) are countered by the fact that the concrete practice
of education work at NS memorial sites has hardly been empiri-
cally examined, so far; this applies in particular to pedagogical
work with children. What happens in NS memorial sites in practice
of pedagogical education work with children of primary school age?
Which contents become relevant? How are they negotiated?
What importance is attached to the specific place and the things
in that place? How and as what are the children addressed? These
guestions will be examined in the dissertation project ‘Children at
National Socialism Memorial Sites’*>, which is to be presented in
the following.

First, | will briefly describe the constitution of NS memorials sites
in Germany including their main functions and tasks ascribed.
Then follows an insight into the state of research regarding the
practice of education work with adolescents in NS memorial sites
as well as the learning conditions of children in dealing with

15 This research project initiated by Prof. Dr. Alexandra Fliigel is located in the department
of primary school pedagogy of the University of Siegen. It is embedded in the major project
‘Den Sachunterricht vernetzen — Perspektiven 6ffnen’ [Networking elementary science ed-
ucation — widening perspectives, I.L.]. The transdisciplinary project financially supported by
the North Rhine-Westphalian ministry of innovation, science and research seeks to expand
the didactics of ‘Sachunterricht’ and to promote young academics.
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aspects of NS past in primary school lessons. These points of ref-
erence shall serve as a comparative template, due to the lack of
former research activities examining children at NS memorial sites.
Next, | will explain the research design considering methodical and
methodological reflections. Since this article describes an ongoing
research project, | will refrain from presenting results'®, but will
instead conclude by portraying the goals of the research project
and its potential contributions to the discourse on out-of-school
learning with special reference to the didactics of ‘Sachunterricht’.

2. German NS Memorial Sites and their constitution

In Germany, NS memorial sites are generally located in places of
historical events strongly connected to the era of National Social-
ism and its crimes, where victims suffered or have been martyred
(cf. Knigge 2004), e.g. concentration or labour camps, euthanasia
institutes or places of former legal authorities of the NS regime?’.
Knigge (2004) describes them as ambiguous palimpsests. Accord-
ing to him they can be seen as graveyards and political monuments
that become places for individual and collective projections (cf.
ibd.). As places of certain historical events, NS memorial sites ob-
tain multiple functions or tasks: research and documentation of
the concrete place’s history, remembrance of the NS past and
commemoration of its victims, information about or rather im-
partment of NS history plus historical and political education (cf.
e.g. Haug 2015, 114). Alltogether, NS memorial sites aim to com-
bine a retrospective and a prospective function (c.f. Siebeck 2010:
177) as their specific past is made socially relevant and marked as
identity-forming and action-guiding for present and future (c.f.
ibd.). Although this normative goal has to be questioned, as there

16 First impressions of the field can be taken from the following articles, for instance: Fliigel
& Landrock (2020, 2019), Flugel (2020) or Landrock (2020).

17 A list of German NS memorial sites is presented on https://www.gedenkstaetten-ueber-
sicht.de/europa/cl/deutschland/.
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is no theoretical or empirical proof for the causal link between his-
tory knowledge and moral-political action (cf., e.g. Haug 2015: 50),
NS memorial sites can be regarded as independent education in-
stitutions, which are given the task by education policy to impart
political lessons from NS history in cooperation with schools (cf.
Deutscher Bundestag, 2008: 1). Therefore, NS memorial sites are
given an outstanding significance as places of learning (cf. ibd.: 2).

3. State of Research

Connected to the expansion and professionalization of education
offers and activities at NS memorial sites in the past decades, a
subdiscipline of education science called ‘Gedenkstattenpada-
gogik’ [memorial site pedagogy, |.L.] has emerged in Germany (cf.
Eckmann & Osterberg 2017:49) and with it a field of research
which “covers different areas such as analyses of the exhibitions
and educational activities at the sites; studies of peoples’ expec-
tations before a visit and/or experiences or recollections of visits;
attempts to measure the effects of visits; and analyses of visitors’
socio-demographic composition” (cf. ibd.). The dissertations of
Gudehus (2006) and Haug (2015) can be mentioned as essential
German studies®® on the practice of educational activities at NS

81n a meta-study initiated by the International Holocaust Remembrance Alliance (IHRA
2017) it is pointed out that most discourses in the context of Teaching and Learning about
the Holocaust take place within linguistic or regional communities rather than between
them (cf. Eckmann & Stevick 2017: 25). This is due to the fact that Teaching and Learning
about the Holocaust is embedded in specific historical, geographical and cultural contexts,
making it difficult, if not impossible, to generate universally valid statements (cf. ibid., p.
28). Particularly the German research community rather prefers dealing with German liter-
ature (cf. Eckmann & Osterberg 2017: 37). But even within the German linguistic commu-
nity, remembrance discourses differ, for example, in the perpetrator nation Germany and
the rather neutral nation Switzerland (cf. ibd.). Differences also apply to the terminology,
e.g. regarding the use of the term ‘Holocaust’ (cf. ibd.). In contrast to the rather narrow
definition of the Stockholm Declaration (cf. IHRA 2017: 9f.) to which the IHRA refers, the
Holocaust is embedded into a more general context of National Socialism in German dis-
courses (cf. ibd.). Accordingly, the term ‘National Socialism’ (NS) is used here to refer to this
epoch-making ideology including all its mass crimes.
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memorial sites. In both, the practice of pedagogical work with ad-
olescents is observed in situ.

Although there is yet no empirically based knowledge of how chil-
dren deal with the history of the NS regime in the context of ped-
agogical offers and activities at NS memorial sites, there are some
studies on how the subject is dealt with in primary school lessons.
In this respect, there are some basic topic-related insights into
learning conditions of children of primary school age and their
mental (re-)presentations of NS history.

3.1 Practice of education work with adolescents at NS memorial
sites

An analysis of the communication in education work with adoles-
cents at NS memorial sites shows that a consensus on the moral
evaluation of NS is insinuated even before the topic itself is
broached; in this respect it is assumed that young people have
previous knowledge on NS and especially on its social significance
(cf. Gudehus 2006: 288). In the communicative treatment of the
topic, an introduction and rehearsal of appropriate speaking be-
comes apparent which seems like a preparation of speaking (cf.
Haug 2015: 288). In guided tours, for example, this is converted
through exemplary speech offered for imitation (cf. Gudehus 2006:
25ff.). Thus, the thematic treatment of the NS can sometimes be-
come distorted by the inherent logic of pedagogical event forms
such as guided memorial site tours (cf. Meseth & Proske 2013: 7).

The staff of NS memorial sites are also faced with the specific chal-
lenge of meeting the current needs of the participants on the one
hand, and of being committed to the site respectively a dignified
portrayal of the persecuted and victims on the other. This dual
case of advocacy (Haug 2015: 284) is dealt with by uploading an
aura at the historical sites (cf. ibid.).
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3.2 Children’s learning conditions in dealing with the NS past in
primary school lessons

Children encounter the NS past not only by chance, e.g. in the me-
dia and in family discussions (cf. Koch 2017), but also demand their
participation in the remembrance discourse and see themselves
as competent discussion partners (cf. Fligel 2009: 296ff.).
Hanfland (2008) affirms that 9- to 12-year-old children are able to
conduct specific operations of historical meaning in topic-related
reconstructions and interpretations and thereby show historical
abstraction and argumentation skills (cf. ibd., 200ff.). However, the
children's mental (re-)presentations of NS history also have prob-
lematic aspects: Besides latent anti-Semitic fragments (cf. Becher
2009: 201), the so-called Hitler(centr)ism (cf. ibid.: 196) is a central
feature of their historical (re-)constructions. Fligel (2009: 300)
sees this as a reflection of German society’s remembrance dis-
course (cf. Fligel 2009, 300).

Despite the lack of a curricular stipulation of the NS topic for the
primary school, in the discourse of primary school pedagogy, the
qguestion of whether the NS past should be addressed with chil-
dren has meanwhile been transferred to the question of how this
can be done (cf., e.g. Pech 2012). There are a few positive practice
reports on dealing with the NS past in primary school teaching (cf.
e.g. Rohrbach 2005), but an empirical analysis of topic-related
teaching materials shows stereotyping, while a survey of teachers
points to their uncertainties (cf. Enzenbach 2011). In this respect,
the professional foundation of subject-related teaching practice at
primary level has so far been questionable.

4 Research Design

Taking into consideration that, in empirical studies and in didactic
or programmatic articles concerning the thematization of NS in
primary school lessons, children are marked as a specific group
whose particular needs and learning conditions require a special
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reflection of the imparting process, it can be assumed that this
premise is seized in education work with children at NS memorial
sites. Thus, it can be expected that, compared to the education
work with adolescents, some kind of adaption or specification of
the pedagogic work with children at NS memorial sites takes place.

In order to analyse the specificity of these settings, | accompany
various educational activities with children such as guided tours,
workshops or a specific pedagogical event called ‘Kindersprech-
stunde’, which is some kind of a children's consultation hour. It is
conceptualized as a regular pedagogical holiday offer of a specific
NS memorial site to which the children from the age of eight to
twelve can bring in their own questions in advance and discuss
them with the experts on site. The events | accompany include vis-
its by school classes as well as visits by children made in their lei-
sure time, for instance, when they visit the ‘Kindersprechstunde’.

These events are observed at different NS memorial sites in an
ethnographic manner, partly with the help of a mobile camera.
The advantage of video recordings is seen in the fact that it ena-
bles detailed documentation and conservation of the complex
events during the fieldtrip as well as the application of alienation
techniques during the analyzation work afterwards. The complex-
ity of the perceptible in the videos requires further selective pro-
cedures for the processing of the material in the sense of a com-
prehensible presentation of analytical contexts. Oriented on the
scenic progressions, the material is segmented in a tabular form
including file name, temporal anchor points of the individual
scenes, short descriptions as well as a first coding suggestions (cf.
Rabenstein & Steinwand 2016: 249) according to the Grounded
Theory. Then, with a view to the analytical interest of the research
guestions, particularly dense scenic action units are selected and
transferred into scenic descriptions. In cases where no video re-
cordings can be made in the field, observation protocols based on
the field notes and situational memories are written immediately
after participating the event.
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Scenic descriptions and observation protocols, which are both to
be understood as focused protocols (cf. Reh et al. 2015: 45), are
analysed in a combination of Grounded Theory (Strauss & Corbin
2010) and sequence analytical interpretation (cf. e.g. Deppermann
2008), which occurs under the use of the computer program
MAXQDA from a practice theory perspective. Such focus on situ-
ated practices (cf. Breidenstein et al. 2015: 32) enables me to turn
away from questions of didactic implications, moral claims and
motives and to turn to situational circumstances (cf. Hirschauer
2017:94) and their practical procedures. This includes the analysis
of linguistical and physical references to things such as subjects,
(im)material or spatial objects as the site itself.

According to Hillebrand (2014: 29), practice is defined as reality in
execution that only manifests itself when it literally happens. My
aim is to grasp the 'performance’ of practices (cf. ibd.) which cate-
nate with one another and form practice of education work with
children at NS memorial sites. With such a practice theory ap-
proach, | attempt to explicate the implicit, symbolic orders, cul-
tural codes and horizons of meaning (cf. Reckwitz 2008: 17).

5 Potential Contributions to the discourse of out-of-
school Learning in primary school pedagogy

Scholz and Rauterberg (2008: 51) claim that school considers the
world in a certain way and thus creates its own reality. To pupils in
their classrooms, aspects of the real world therefore regularly ap-
pear as simulation respectively in a didactically reduced way (cf.
Baar & Schonknecht 2018: 11). From this, in the pedagogical work
with children in primary schools, the demand is arrived to enable
children to deal with the concrete lifeworld (cf. Hellberg-Rode
2009: 145). This demand is based on the assumption that by inter-
rupting the daily routine of school outside school, new horizons
and new spaces of experience can be revealed (cf. Budde &
Hummrich 2016: 37) — experience that cannot be imparted in
school itself (cf. Thomas 2009, 284). Consequently, out-of-school
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places of learning are regularly visited, which is in particular in ‘Sa-
chunterricht’ regarded as an indispensable didactic concept in or-
der to ensure a basic general education (cf. Sauerborn & Briihne
2010, 13). Generally, any place can become an out-of-school place
of learning as long as its visit is integrated into the school's educa-
tional mission and oriented towards the requirements of curricula
and guidelines (cf. Baar & Schénknecht 2018, 15ff.). It is supposed
that such places show a reference to reality owing to an illustrative
visibility, an opportunity of encountering the original or the
chance of making primary experience, which describes a personal
intensive experience won in a direct contact to reality (cf. Karpa et
al 2015). Such an experience is believed to activate the students
cognitively, to be the basis of connectable knowledge and support
the development of values and attitudes (cf. ibd.).

Yet, this programmatically assumed potential as well as the effec-
tiveness of out-of-school learning in general has hardly been em-
pirically explored, so far (cf. Baar & Schonknecht 2018). Also, an
analytical and systematic examination of the relationship between
(primary) school and out-of-school learning locations is still pend-
ing. This also applies to the thematization of the NS past with chil-
dren, where the relationship between the thematization at school
and offers from memorials and museums (cf. Pech 2012, 21) is still
unresolved.

The ongoing research project which has been briefly described
previously mainly aims to provide an explorative description of
pedagogical work with children of primary school age at NS me-
morial sites and to offer a detailed analysis of meanings as well as
symbolic and cultural orders that take local effect. The research
results can then be reflected with reference to didactic discourses
on out-of-school learning in primary school pedagogy, particularly
considering discourses on historical-political learning in ‘Sachun-
terricht’. This enables a revelation of the didactic potentials and
the didactic challenges of such specific learning places in the con-
text of children's dealing with the NS. Merging such aspects with
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discourses of memorial sites pedagogy additionally allows to give
an exemplary but however empirically based contribution to the
determination of the relationship between out-of-school learning
places and school.

Author’s Information

Landrock, Irina, M.Ed., research assistant in the team for primary
school education, Universitat Siegen, Adolf-Reichwein-Str. 2,
57068 Siegen, 0271 740-4133, irina.landrock@uni-siegen.de

References

Baar, Robert/Schénknecht, Gudrun (2018): AuBerschulische Lernorte:
didaktische und methodische Grundlagen. Weinheim/Basel: Beltz.

Becher, Andrea (2009): Die Zeit des Holocaust in Vorstellungen von
Grundschulkindern. Eine empirische Untersuchung im Kontext von
Holocaust Education. Oldenburg: Didaktisches Zentrum.

Breidenstein, Georg/Hirschauer, Stefan/Kalthoff, Herbert/Nieswand,
Boris (2015): Ethnografie. Die Praxis der Feldforschung. 2. Aufl.
Konstanz: UTB.

Budde, Jurgen/Hummirich, Merle  (2016): Die Bedeutung
auBerschulischer Lernorte im Kontext der Schule — eine
erziehungswissenschaftliche Perspektive. In: Erhorn, Jan/Schwier,
Jirgen (Hrsg.): AuRerschulische Lernorte. Bielefeld: transcript Verlag,
15-28.

Bundesministerium fir Familie, Senioren, Frauen und Jugend &
Auswertiges Amt (BMFSFJ) (2019): Zukunft braucht Erinnerung —
,Jugend erinnert”. Infopapier zur Vorstellung des Programms durch
die Bundesminister Heiko Maas und Dr. Franziska Giffey am 29.1.2019
in Berlin. Online:
https://www.bmfsfj.de/blob/133248/645b5e785f2d80d3a42f4391e
923b10f/20190129-infopapier-zukunft-braucht-erinnerung-data.pdf.

Deppermann, Arnulf (2008): Gesprache analysieren. Eine Einfihrung. 4.
Aufl. Wiesbaden: Springer VS.

Deutscher Bundestag (2008): Fortschreibung der

166



Gedenkstattenkonzeption des Bundes. Verantwortung wahrnehmen,
Aufarbeitung verstarken, Gedenken vertiefen. Drucksache 16/9875.
Online:
https://www.bundesregierung.de/Content/DE/_Anlagen/BKM/2008
-06-18-fortschreibung-gedenkstaettenkonzepion-barrierefrei.html.

Eckmann, Monique/Osterberg, Oscar (2017): Research in German. In:
International Holocaust Remembrance Alliance (Hrsg.): Research in
Teaching and Learning about the Holocaust. A Dialogue beyond
Borders. Berlin: Metropol, 37-54.

Eckmann, Monique/ Stevick, Doyle (2017): General Introduciton. In:
International Holocaust Remembrance Alliance (Hrsg.): Research in
Teaching and Learning about the Holocaust. A Dialogue beyond
Borders. Berlin: Metropol, 17-32.

Enzenbach, Isabel (2011): Klischees im frihen historischen Lernen.
Jidische Geschichte und Gegenwart, Nationalsozialismus und
Judenfeindschaft im Grundschulunterricht. Berlin: Metropol.

Flugel, Alexandra (2009): ,Kinder kdnnen das auch schon mal wissen...”.
Nationalsozialismus und Holocaust im Spiegel kindlicher Reflexions-
und Kommunikationsprozesse. Opladen: Budrich.

Flugel, Alexandra (2020): AuBerschulischer Lernort NS-Gedenkstatte —
vielfache Bedeutungen. In: Wiesemann, Jutta/Fltgel, Alexandra/Brill,
Swaantje/Landrock, Irina  (Hrsg.): Orte und R&ume der
Generationenvermittlung — AuRerschulische Lernprozesse von
Kindern. Bad Heilbrunn: Klinkhardt (in Arbeit).

Fliigel, Alexandra/Landrock, Irina (2019): Kinder am auRerschulischen
Lernort NS-Gedenkstdtte — Zur Verhaltnisbestimmung zwischen
auBerschulischem Lernort und Schule. In: Hartinger, Andreas/Franz,
Ute/Knoerzer, Martina/Forster, Lars (Hrsg.): GDSU-Journal, Juni 2019,
Heft 9, 58-70.

Flugel, Alexandra/Landrock, Irina (2020): Zwischen
Teilnehmerorientierung und Sache — Kinder am auRerschulischen
Lernort NS-Gedenkstétte. ZISU 9 (im Erscheinen).

Gabriel, Regine (Hrsg.) (2018): ,,Es war schon und auch sehr traurig”:
Frihes Geschichtenlernen an NS-Gedenkstatten fiir Kinder von 8-12
Jahren. Beispiele und Erfahrungen. Frankfurt a.M.: Wochenschau
Verlag.

167



Gudehus, Christian (2006): Dem Gedachtnis zuhoren: Erzahlungen tiber
NS-Verbrechen und ihre Reprasentation in deutschen Gedenkstatten.
Essen: Klartext.

Hanfland, V. (2008): Holocaust — ein Thema fiir die Grundschule? Eine
empirische  Untersuchung zum  Geschichtsbewusstsein  von
Viertklasslern. Berlin: LIT.

Haug, Verena (2015): Am ,authentischen” Ort. Paradoxien der
Gedenkstattenpadagogik. Berlin: Metropol.

Hellberg-Rode, Gesine (2009): AuBerschulische Lernorte. In: Kaiser,
Astrid/Pech, Detlef (Hrsg.): Unterrichtsplanung und Methoden. 5;
unverdnderte  Auflage. Baltmannsweiler: Schneider-Verlag
Hohengehren, 145-150.

Hillebrandt, Frank (2014): Soziologische Praxistheorien. Eine Einfiihrung.
Wiesbaden: Springer VS.

Hirschauer, Stefan (2017): Praxis und Praktiken. In Gugutzer, Robert/Klein,
Gabriele/Meuser, Michael (Hrsg.): Handbuch Korpersoziologie. Band
1: Grundbegriffe und theoretische Perspektiven. Wiesbaden:
Springer Verlag, 91-96.

IHRA (International Holocaust Remembrance Alliance) (2017): Research
in Teaching and Learning about the Holocaust. A Dialogue beyond
Borders. Berlin: Metropol.

Karpa, Dietrich/Libbecke, = Gwendolin/Adam, Bastian  (2015):
AuRerschulische Lernorte — Theoretische Grundlagen und praktische
Beispiele. In: Karpa, Dietrich/Libbecke, Gwendolin/Bastian (Hrsg.):
AuBerschulische Lernorte — Theorie, Praxis und Erforschung
auBerschulischer Lerngelegenheiten. Kassel: Prolog-Verlag, 11-27.

Knigge, Volkhard (2004): Museum oder Schadelstdtte? Gedenkstatten als
multiple Institutionen. In: Stiftung Haus der Geschichte der
Bundesrepublik  Deutschland  (Hrsg.):  Gedenkstdtten  und
Besucherforschung. Bonn: Stiftung Haus der Geschichte der
Bundesrepublik Deutschland, 26-28.

Koch, Christina (2017): Wissen von Kindern (iber den Nationalsozialismus.
Eine quantitativ-empirische Studie im vierten Grundschuljahr.
Wiesbaden: Springer VS Verlag.

Landrock, lIrina (2020): ,So, jetzt ist spater!” — Eroffnung eines

168



mehrdimensionalen  Perspektivraums im Kontext historisch-
politischen Lernens von Kindern am auBerschulischen Lernort NS-
Gedenkstatte. In: Beyer, Lena/Gorr, Claudia/Kather,
Caroline/Komorek, Michael/Rében, Peter/Stella, Simona (Hrsg.): Orte
und Prozesse auBerschulischen Lernens erforschen und
weiterentwickeln. Miinster: LIT-Verlag, (eingereicht).

Meseth, Wolfgang (2007): Die Padagogisierung der Erinnerungskultur.
Erziehungswissenschaftliche Beobachtungen eines bisher kaum
beobachteten Phanomens. Zeitschrift flir Genozidforschung, 8 (2),
96-117.

Meseth, Wolfgang/Proske, Matthias (2013): Der padagogische Umgang
mit dem  Nationalsozialismus  zwischen nationalen und
transnationalen Erinnerungsdiskursen. Eine Einfihrung in den
Themenschwerpunkt. In: Tertium Comparationis. Journal fiir
International und Interkulturell Vergleichende
Erziehungswissenschaft. 1. 2013, 1-19.

Messerschmidt, Astrid (2018): Gedenkstadtten und Erinnerungsorte. In:
Gogolin, Ingrid u.a. (Hrsg.): Handbuch Interkulturelle Pddagogik. Bad
Heilbrunn: Klinkhardt, 425-428.

Pech, Detlef (2012): Sachunterricht und frihes historisches Lernen tiber
judische Geschichte, Nationalsozialismus und den Holocaust —
Entwicklung einer Diskussion. In: Enzenbach, Isabel/Pech,
Detlef/Klatte, Christina (Hrsg.): Kinder und Zeitgeschichte: Judische
Geschichte und Gegenwart, Nationalsozialismus und Antisemitismus.
8. Beiheft von widerstreit-sachunterricht.de. Berlin, 13-24.

Rabenstein, Kerstin/Steinwand, J. (2016): Praktiken der
Differenz(re)produktion im individualisierten Unterricht:
Ethnografische Videobeobachtungen. In: Rauin, Udo/Herrle,
Matthias/Engartner, T.  (Hrsg.):  Videoanalysen in  der
Unterrichtsforschung. Methodische Vorgehensweisen und
Anwendungsbeispiele. Weinheim: Beltz Juventa, 242-262.

Reckwitz, Andreas (2008): Unscharfe Grenzen. Perspektiven der
Kultursoziologie. Bielefeld: Transcript.

Reh, Sabine/Rabenstein, Kerstin/Fritzsche, Bettina/Idel, Till-Sebastian
(2015): Die Transformation von Lernkulturen. Zu einer
praxistheoretisch fundierten Ganztagsschulforschung. In: Reh,

169



Sabine/Fritzsche, Bettina/ldel, Till-Sebastian/Rabenstein, Kerstin
(Hrsg.): Lernkulturen. Rekonstruktion padagogischer Praktiken an
Ganztagsschulen. Wiesbaden. Springer VS, 19-62.

Rohrbach, Rita (2005): Nationalsozialismus als Thema im frihen
Historischen Lernen — Erfahrungen und Unterrichtsmaterialien. In:
Bergmann, Klaus/Rohrbach, Rita (Hrsg.): Kinder entdecken
Geschichte. Theorie und Praxis historischen Lernens in der
Grundschule und im friihen Geschichtsunterricht. 2. Aufl. Schwalbach:
Wochenschau Verlag, 298 — 365.

Sauerborn, Petra/Briihne, Thomas (2010): Didaktik des auRerschulischen
Lernens. 3., vollstdndig Uberarbeitete Auflage. Baltmannsweiler:
Schneider Verlag Hohengehren.

Scholz, Gerold/Rauterberg, Marcus (2008): AuRerschulische Lernorte
erkenntnistheoretische Aspekte. In: Burk, Karlheinz/Rauterberg,
Marcus/Schonknecht, Gudrun (Hrsg.) (2008): Schule auRerhalb der
Schule. Frankfurt a.M.: Der Grundschulverband, 41-54.

Siebeck, Cornelia (2010): Denkmale und Gedenkstitten. In: Gudehus,
Christian/Eichenberg, Ariane/Welzer, Harald (Hrsg.): Gedédchtnis und
Erinnerung. Ein interdisziplindres Handbuch. Stuttgart, Weimar, 177-
183.

Strauss, Anselm/Corbin, Juliet (2010): Grounded Theory. Grundlagen
qualitativer Sozialforschung. Weinheim: Beltz PVU.

Thomas, Bernd (2009): Der Sachunterricht und seine Konzeptionen:
Historische und aktuelle Entwicklungen. Bad Heilbrunn: Klinkhardt.

170



Dr. Markus Schaal

Martha Muchow in the Context of the New
Sociology of Childhood
What Can a Classic Still Teach Us Today?

The rediscovery of Martha Muchow’s ‘The Life Space of the Urban
Child’ (1935) by Jiirgen Zinnecker in 1978 sparked academic de-
bate about children’s appropriation of urban space in Germany.
Through the naturalness of Muchow’s description of the independ-
ent mobility of children, she directed attention to the changes that
have occurred since then for the city child. In this way, the book
became very influential and belongs to one of the most cited works
at the intersection between sociology, social work/ pedagogy and
human geography. But as so often happens with classics, the book
is often mentioned today, but usually only with a reference to the
fact that the children explore the city in zones. Thus, according to
my central thesis, the current significance that the work could have
for us is not fully realised. In this article, | would like to take a sec-
ond look at Muchow, paying specific attention to her research
methods, her perspective and, highly selective, her insights. In or-
der to do so, | would like to briefly introduce the central aspects of
her major aforecited work. In addition, | will examine the related-
ness of this study to the three main strands of modern childhood
studies. The concluding chapter will reflect on the legacy of this
classic work, and speculate on its possible significance for contem-
porary research.

1. Introduction

The decline in the independent mobility of children in recent dec-
ades is well documented in the literature of human geography, so-
ciology, education and sports science.'® Empirical indicators for

19 The literature on this subject is now so varied and extensive that | cannot list it in detail
here. However, one of the largest international (quantitative) research projects on this topic
was conducted by the Policy Studies Institute in London. It includes a longitudinal
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this trend in the relevant literature are above all school travel and
the so-called ‘mobility licences’ granted by parents to their chil-
dren. Longitudinal studies show that in western industrialised
countries, fewer and fewer children travel to school independently
and that parents are increasingly restrictive regarding their chil-
dren's scope for independent action. When parents are asked why
they no longer allow their children to go outside alone, road traffic
and so-called 'stranger danger' are mentioned as possible threats
to their children.?

The debate on independent mobility of children is thus mainly a
debate of loss and deterioration, especially in Germany. Today's
image of a domesticated and institutionalised childhood is implic-
itly contrasted with an ideal image of street childhood. In this ideal
picture of street childhood, children do not spend the whole day
at school or in other educational institutions; instead, they spend
a great deal of time outdoors, among their peers. They take the
chance to explore and appropriate their immediate environment
independently and without permanent supervision and/ or in-
struction. The subtext of this view is that they move around freely,
acquiring enough exercise and social skills in their peer group, sim-
ultaneously learning practical skills by dealing intensively with
their immediate environment. One could say that they socialise

perspective and also concludes that the independent mobility of children is declining (Shaw,
Ben and others, 2015). A good and more up-to-date overview of international research is
provided, for example, by Joachim Scheiner (Scheiner, 2019). A more methodologically ori-
ented overview is provided by Bree Bates and Michelle R. Stone (Bates and Stone, 2015).

20 Other factors that influence the degree of independent mobility of children are the age
and gender of the child, the built environment, the proximity of desired destinations, the
social environment, as well as the socio-economic status and car ownership of the family
of origin. For recent research please see (among others): Buliung and others, 2017 (for Can-
ada); Carver and others, 2014 (for the UK); Cordovil and others, 2015 (for Portugal); Curtis
and others, 2015 (for Australia); Easton and Ferrari, 2015 (for the UK); Kyttd and others,
2015 (for Finland). For an up to date overview on the independent mobility of children,
please see Larouche, 2018, p. 53-76.
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themselves, so to speak, by independently exploring their environ-
ment and themselves within it (Zinnecker, 2000).

The debate in Germany was led and initiated primarily by educa-
tional and social scientists. Jlirgen Zinnecker played a decisive role
in this. He rediscovered and then re-edited the book "The Life
Space of the Urban Child" in 1978, originally published by Muchow
in 1935. Due to his positive comments on the book and due to his
publications inspired by the book, the topic became extremely
popular in Germany and initiated many further publications in the
latter decades of the 20™" century (Deinet, 1999; Zeiher, 1983; Zei-
her and Zeiher, 1994; Zinnecker, 1990)%'. Consequently, Muchow's
book became an inescapable classic, quoted extensively by au-
thors who have dealt with the spatial mobility of children in the
city. In Germany, it has become one of the most cited works, not
only in the field of research on the independent mobility of chil-
dren, but also in the field of children's appropriation of space in
general 22 . In the Anglo-American world, the study went
unacknowledged. It was only its 2015 translation and inclusion as
part of a comprehensive anthology that attracted some attention
(Mey and Glnther, 2015).

Yet the question remains regarding the relevance today of a work
published almost 90 years ago. First, it is worth revisiting a time
when street childhood was more or less taken for granted, not
only because one encounters the implicit ideal image of many con-
temporary authors as described, but also because we can see a
different view of children, one that assumes enough robustness to

21 As representatives of many others, | only mention the most prominent publications deal-
ing with the topic of independent mobility of children. | have determined the degree of
prominence through Google Scholar. Moreover, | have chosen only those representatives
of the debate who have also made a theoretical contribution to the overall debate. The
various empirical studies on this topic are so numerous that | cannot list them all.

22 According to Google Scholar, the study is cited 421 times, quite a high figure for a German
study.
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thrive in quite unfavourable environs. Perhaps the natural ac-
ceptance of the presence of children in public space can give us
some ideas for improving the current situation. A second aim of
this paper is to highlight the contribution that Muchow has made
to the 'new sociological childhood research'. Like many classics to-
day, she is only honoured and cited for very few aspects of her
research but, in line with the argument here, can provide more
impulses for our contemporary understanding of children’s inde-
pendent mobility.2 Finally, | do not want to ignore the critical as-
pects of the classic study presented.

In order to better understand Muchow's study, the introductory
chapter will focus on her underlying perspective. In addition, | will
briefly talk about her rediscovery by Zinnecker, and Muchow’s life
story. Chapter 2 reconstructs how Muchow imagines the process
of appropriation of urban space by children, and what distinctive
features are highlighted in her work. The focus will not be on con-
tent so much, but more on her methodological approach, because
the empirical approach is closely related to Muchow’s specific un-
derstanding of the child's life world. At the end of Chapter 2, | will
critically discuss Muchow’s approach. Finally, | will consider her
significance for research and pedagogy today.

2. Martha Muchow: Rediscovery, Personal Background
and Research Perspective

The study on the life space of the urban child first appeared in
1935 in a series of publications that were only accessible to sub-
scribers and was almost completely forgotten in post-war Ger-
many. Jargen Zinnecker first came across Muchow's study at the
end of the 1970s and his resultant enthusiasm led to its republica-
tion in 1978. In this new edition, he describes his discovery of the
study, as well as the ignorance of the Psychological Institute in

2 A typical mention in this reduced sense takes place at (Kogler, 2015).

174



Hamburg of the time towards its own history. He also stated that
the study, with its description of the urban street life of children in
a working-class district in Hamburg in the 1930s, had greatly in-
spired his own subsequent research work. The success of this re-
release stands for the fact that the enthusiasm cannot have been
his alone. In the new edition of the study from 1998, Zinnecker
recorded that 'The Life Space of the Urban Child' in the 80s “be-
came one of the most frequently quoted studies of contemporary
German social scientific research into childhood” (Behnken and
Zinnecker, 2015, p. 8).

2.1 Martha Muchow: Background

Muchow (1892-1933) grew up in Hamburg and worked there as a
teacher in an elementary school from 1915. Just one year later,
she volunteered for the Psychological Laboratory. This marked the
beginning of her 17-year collaboration with William Stern, who
then headed the Psychological Laboratory and later the Psycho-
logical Institute of the University of Hamburg. At about the same
time (1919), she began her postgraduate studies, and in 1923, she
was the first woman to receive her doctorate at the newly founded
Psychological Institute of the University of Hamburg.

Stern (1871-1938) supported Muchow. He managed to obtain her
leave of absence from school teaching, and employed her first as
a scientific assistant and later as an academic councillor. In 1933,
both of their careers were quickly and permanently terminated af-
ter the National Socialist takeover. Like many other employees,
they had to leave the institute during its "Gleichschaltung" (en-
forced conformity). This event coincided with her mother’s death,
and culminated in Muchow’s suicide shortly after her final dismis-
sal from the Institute in 1933. Her work on the study of the life
world of the city child was unfinished at that time. Muchow's
brother compiled and supplemented the existing materials, and
they were published posthumously in 1935.

175



2.2 The Perspective of ‘Critical Personalism’

| would like to highlight here just one aspect of her diverse inter-
ests, which | believe is central to understanding the study about
children's life space. For it is above all her very specific way of in-
terpreting and empirically implementing the "critical personalism"
of Stern?* that became a characteristic element of the study. Stern
is considered one of the founding fathers of differential psychol-
ogy and researched the personality trait intelligence in particular.
However, he always took it for granted that personality traits can
only partially describe a person. Similarly, experiments cannot
capture the personality of a human being, since they can only in-
vestigate reactive behaviour to a given environment.

A person, on the other hand, according to Stern, can make a dif-
ference by acting on his or her own. The person can act from
within and has the power to bring about his own development and
self-completion. So it is neither nature nor nurture (nor both to-
gether) that determines a person and their development. It is ra-
ther the ambitious self-motivated activities which form a unified
whole, namely the person, from the given dispositions and envi-
ronmental conditions. Both Stern and Muchow explicitly apply this
to children who, in this conception, participate actively in their de-
velopment and in the unfolding of their personality.” As we will

2 The following very simplified description of "critical personalism" follows the account of
Rebecca Heinemann, who in particular worked out its significance for the child and youth
research by William Stern (Heinemann, 2016, Chapter 5). James T. Lamiell (2006) especially
emphasised the warnings of Stern to exclusively rely on quantitative methods, experiments
and statistical analysis, and especially his effort to avoid this one-sided conception of man
and instead establish a non-materialistic but still scientifically defensible conception of the
human person.

25 This idea of a child actively participating in its development is obviously very similar to
the idea of a “productive processing reality” subject, which only emerged much later in
Germany (Hurrelmann, 1983). It is all the more astonishing that this very apparent connect-
ing line has obviously not yet been systematically and thoroughly worked through. There
are only isolated references to this historical precursor of the model of productive
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see in Chapter 2.3, this view mainly influences Muchow's third
spatial dimension: the ‘space that the child lives’, but ultimately
has consequences for all spatial dimensions in the life-world study.

3 The Life Space of the Urban Child Revisited
3.1 The Three Dimensions of the Child’s Habitat

If we apply this perspective to the child's relationship to its habitat,
it means that a certain environment does not exist for itself but is
actualised by the active contribution of a person (or a group of
persons) acting purposefully within it. This means that Muchow
must consistently conceptualise all spatial dimensions from the
child’s perspective, because we must be able to identify their spe-
cific contribution to it. Later, we will discuss how far she succeeds
in this.

Let us now turn to the three spatial dimensions that Muchow de-
scribed in her study. The geographic space in which the child
moves is only the starting point for her efforts. She describes this
first dimension of the child's habitat as the ‘the space in which the
urban child lives’ (Muchow and Muchow, 2015, p. 66). This refers
to the geographical extent of the territory they actively explore
and play in. To figure this out, Muchow asked the children to indi-
cate the territory in which they usually move on a map. She asked
them to differentiate between the so-called ‘play space’ and a
larger ‘roaming space’. The former refers to the places that are
played in daily, and the latter to the more distant places that are
visited only occasionally?®.

processing reality. In my opinion, Zinnecker has pointed out this linkage most clearly so far
(Zinnecker, 2000, p. 280 see also Hungerland, 2015, p. 255).

26 To mark the ‘play space’, children were instructed to: “...colour all streets and public

places blue that you know very well, where you play often, that you pass often, and that
you can visualise when you close your eyes”. The ‘roaming space’ was presented to the
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The second dimension in Muchow’s study is ‘the space that the
child experiences’. For this dimension, Muchow used two empiri-
cal methods: She first interviewed the children and then had them
write essays about how they spent their weekend. The aim of the
survey was to find out about their favourite places and games. The
main purpose of the essays was to learn about the children’s fam-
ily life and about any special recreational activities at the weekend
(as opposed to the weekdays). This is by far the shortest and least
elaborated chapter, and will not be expanded on here.

The most interesting part of the study is the third dimension. Mu-
chow calls this dimension of the urban life space ‘the space that
the child lives’. For this dimension, she has chosen the method of
observation. Based on the previous project steps, seven locations
were selected for observation, which were particularly popular
with the children. In order to get a detailed picture of these places,
a combination of short- and long-term observations (at different
times of the day) were used. The aim was not to investigate how
the urban environment influences or shapes children’s behaviour,
but rather how the world presents itself from the children's point
of view, or in other words, how they actively adopt their urban
environment.

3.2 The Concentric Zone Model

In most cases, Muchow is only praised for her idea of a zonal ex-
pansion of the life world of urban youth. In her study, she de-
scribes a certain form of the child’s appropriation of space, namely,
that children appropriate space in concentric circles. Starting from
their own home 2’ and the immediate neighbourhood, the

children as the space: “...you have passed, but that you don’t know as well as those col-
oured blue” (Muchow and Muchow, 2015, p. 66).

27 The centre of the child's world of experience is the parental home, which is, however, to

be regarded as belonging more to the sphere of the family and is therefore not assigned to
the urban lifeworld of the child, according to Muchow: “Therefore, the home is more of a
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children expand their range of action with increasing age. Since
the child spends a great deal of time on the nearby streets, these
are considered to be home territory from which one gradually
moves further out. In actual fact, there are two components on
which the model of concentric zones is based: on the one hand,
the idea of a core zone around the parental home, which the child
transforms into its home territory, and on the other hand, the idea
of the expansion of the child's life space from there and in layers.

With this description Muchow pursues two goals. On the one hand,
she wants to describe how the children actively transform a cer-
tain urban area into their home territory, and on the other hand,
the different layers and zones serve to describe inter-individual
differences between the children. The first aspect is described as
follows: “The street is a second or extended home. With warmth
and pride, children speak of ‘their’ street as incomparable to any
other in the district, or even in the city, despite objectively having
no special features that make them better than the other streets.
[...] Yet it is part of the children who love it and call it ‘home’. This
is where they have their ‘friends’. They know every nook and
cranny, and are familiar with the entire neighbourhood. It is from
here that they orient themselves as to the district, the city, and to
life.” Muchow also leaves no doubt that this sense of home is cre-
ated by the children themselves: “For this reason, home as a cre-
ation of the self only comes to life and is present though active
experience” (Muchow and Muchow, 2015, p.84/85). As an exam-
ple of this active creation, she describes the fact that the children

‘family space’ than an urban space” (Muchow and Muchow, 2015, p. 142). However, this
applies mainly on weekends, as Muchow restrictively remarks. During the week, the child's
own street is his or her home (see quote in the main text).
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defend 'their street' against other (invading) children, and thus es-
tablish or strengthen social cohesion among themselves?.

The second aspect that Muchow clarifies through the zonal de-
scription of the children's life-world is the different use of space
by the children: “As we can see, it is not possible to assert even an
approximate equivalency of the ‘experienced’ life space. While
some children are restricted to their own ‘four walls’ or immedi-
ately surrounding streets, others have walked stretches of their
native city that, when added together, would reach all the way to
the gates of BERLIN” (Muchow and Muchow, 2015, p. 69). Conse-
qguently, she puts some effort into highlighting the differences in
the use of space between children. For example, she describes
that the ‘roaming space’ of the boys is larger than that of the girls,
a finding that was later confirmed again and again. She also inves-
tigates whether differences in intelligence, age or the level of as-
sistance required by the family affect the children's use of space.

So her emphasis on the gradual expansion of the child's life world
is not so much about the zones as such, or about the layered ex-
pansion of the child's life world, as is often falsely claimed.? It ra-
ther serves to make two things clear to us: First, Muchow shows
us how the children actively transform a core zone into their home.
Furthermore, the zones serve her to describe inter-individual or
social differences and their interaction with the children's encoun-
ter with their urban environment. In so doing, she not only

28 Muchow describes this 'defending our own street' as follows: “This is most vivid and pre-
sent in the struggle for home. Home is what is defended, and the ‘enemies’ that attack it
are ‘strangers’” (Muchow and Muchow, 2015, p. 85).

29 Her concept of ‘concentric circles’ to understand children’s appropriation of the urban
space is definitely not the most important finding of her study and she most probably just
adopts this idea from Ernest Burgess, who created it together with Robert E. Park to de-
scribe the structure of the North American city. | cannot prove this thesis, but Muchow was
definitely familiar with the literature on urban sociology in the USA,especially since she
undertook a four-month research and lecture trip to the USA in the winter of 1930 during
which she also made a stopover in Chicago (Faulstich-Wieland und Faulstich, 2012, p.30).
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highlights children’s active engagement with their environment,
but also opposes the assumption of a uniform basic structure of
child development, with the sequence of developmental stages
and the passage through phases that build on each other, such as
that described by Jean Piaget.

3.3 The Space That the Child Lives

To make this special perspective clear to her reader, Muchow con-
trasts the children's viewpoint with the adults' viewpoint in the
presentation of her results. She usually begins with a formal de-
scription of the actual conditions on site, then describes the more
rational use of the place by adults and contrasts this with the
child's perspective. With this kind of description, she is able to
clarify that there is no space independent of the subject (and their
perspective) and that the appropriation of urban spaces by the
children is an active practice®. It also becomes clear that the child-
like practice of appropriating space takes place through the me-
dium of play.

| would like to take a closer look at the example of ‘Karstadt De-
partment Store’, as it contains a particularly elaborate description
of appropriation, although the place is actually not accessible to
children at all. As already mentioned, Muchow starts with a neu-
tral description of the department store as a “centre for satisfying
the practical needs of adults” (Muchow and Muchow, 2015, p.
131). But even for adults, it is more than that; it also has the char-
acter of a museum in which the modern consumer goods are ex-
hibited. It is a kind of ‘sight’, a place of (mainly female) sociability.
You enjoy the variety of goods and follow the various wishes of
your fantasy, as Muchow aptly describes the adults’ behaviour.

30 particularly outstanding in this respect are the descriptions of the ‘loading dock at the
Osterbeck Channel’ (a place for unloading cargo from ships on a canal) and the ‘Karstadt
Department Store’ (Muchow and Muchow, 2015, p.92-106 and p.131-140).
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The approach and perception of the children is completely differ-
ent. For them, the department store is an adventure playground
with the charm of the forbidden. The biggest adventure is first to
gain access to the department store past the gatekeeper, which is
extensively described by Muchow and for which the children have
to show cleverness, cunning and imagination. Muchow provides a
fascinating description of the different methods the children use
to gain access to the department store, which, unfortunately, |
cannot elaborate on here due to space restriction. Once the chil-
dren have gained access to the department store, there are vari-
ous interesting activities to pass the time there, depending on age.
The second adventure is, so to speak, the ‘playing’ stay in the de-
partment store, avoiding detection and ejection.

3.4 Summary and Critical Appraisal of Martha Muchow

Muchow’s study works on three different levels of analysis. First,
there is the physical environment or geographical space. At this
level, Muchow quantifies, for example, the children's play space
or roaming space on the basis of information provided by the chil-
dren themselves. The neutral descriptions of the children's play
locations that Muchow provides in her third dimension (the space
that the child lives) also belongs to this level. On a second level,
Muchow examines the inter-individual differences of children or
the social context in which they live in relation to this geographical
space. She wonders, for example, whether the size of the roaming
space depends on the child’s intelligence, gender, or the degree of
help in the home expected of the child. In doing so, the two quan-
tifiable levels of the study are interrelated.

The third level of the investigation is not quantifiable. Here it is a
matter of understanding the child's appropriation of the world.
The aim is to understand how the child transforms the environ-
ment into its own personal world. Muchow describes it as follows:
“Only when we see how children deal with particular and substan-
tially characterised pieces of the adult environment, and how this
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results in totally different observational structure of how they re-
live a certain urban section into their world, do we recognise the
true ‘life space of the urban child’” (Muchow and Muchow, 2015,
p. 143). One could also call this level the phenomenological level
of her investigation, constituted by the child’s own intentionality3!.

But there is also a problem with this third level. The more Muchow
emphasises that children live in their own personal world and
transform the environment into their world, the more problematic
the method of observation becomes. This is because we cannot
be sure if the interpretation of the adult observer is correct. Today,
one would definitely try to empirically include the child’s perspec-
tive in this dimension as well, but Muchow did not take that step.

Nevertheless, it remains a great achievement of Muchow that she
distinguishes and relates the three spatial levels to each other. This
is driven by the concern to understand the world of children, as
well and as comprehensively as possible. She thus not only advo-
cates an approach that is oriented towards the perspective of the
child, but also always considers the concrete temporal, local and
social context of the object of investigation. Therefore, Muchow
calls her own approach: “...culture-typological youth psychology”
(quoted from: Faulstich and Faulstich-Wieland, 2015, p.204).

31 Muchow is influenced both by the quantitative approach of the psychology of her time
(dominated by experiments and generalizations) and by phenomenology (on which she
wrote her doctoral thesis). In her study she tries to combine both perspectives. Her meth-
odological approach reflects this by containing both quantifying and qualitative elements
(or elements of understanding). In a sense, she describes a quantitative analytical space as
well as a phenomenological space, and both, and this is the decisive point, are related to
each other. She is therefore without doubt an early advocate of overcoming methodologi-
cal dualism. Peter Faulstich and Hannelore Faulstich-Wieland describe this as follows: “Alt-
hough not explicitly,Muchow distinguishes an analytical space in which factors such as fre-
quency of attendance or catchment areas can be empirically ascertained, and a phenome-
nological space that is constituted by the children’s own intentionality and corporeity.
These spaces are then combined into the relational space that is situationally made con-
crete where learning takes place” (Faulstich and Faulstich-Wieland, 2015, p. 205).
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With this point of view, Muchow turns on the one hand against a
purely quantitative approach based only on measurable and nu-
merical variables of the child’s environment. On the other hand,
she also opposes attempts to grasp children and childhood with
the help of generic and generalised categories, like those of Jean
Piaget. Childhood for Muchow is therefore always concrete, al-
ways related to a social position (working-class childhood), a spe-
cific social structure (density of the big city), a place (Hamburg)
and a specific cultural imprint (North German): “GroRstadtkind
sein, Arbeiterkind sein, Hamburger Kind sein — diese drei Bed-
ingungen formen zu ihrem Teil an dem werdenden Menschen”
(quoted from: Faulstich-Wieland and Faulstich, 2012, p. 94)32.

The consistent orientation towards the children's world of experi-
ence has also saved Muchow from too much pessimism. Contrary
to the pessimism towards the big city, which was prevalent in her
time, she maintains a value-neutral view, which does not make a
certain value judgement about the child in the big city from the
outset. In contrast to the great cultural pessimists of her time, she
paints a thoroughly optimistic picture of the big city, as it provides
the child with a multitude of opportunities for play and activity,
even though there are, of course, numerous restrictions and limi-
tations. This is precisely what characterises Muchow, that she has
a fundamental confidence in the ability of children to appropriate
spaces, even under rather adverse conditions.

The study should thus be remembered for its innovative perspec-
tive on urban space, its interconnected empirical implementation,
for its interest in the child’s perspective, as well as for its freedom
of any moral value judgement. But Muchow also makes something

32 To my knowledge, this passage has not yet been translated, so here is my own attempt
at a translation: “Being a child of the big city, a worker's child, a child of Hamburg - all three
conditions form part of the future human being”. In the complete paragraph, Muchow
mentions the North German culture in addition to the factors mentioned here, so | have
also included it in my text.
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general visible, namely the fact that the child actively appropriates
its world and, in a sense, creates a space for itself that overlaps
the space of adults:

"The examples that we pointed out in the third chapter of our
study all point in the same direction. They indicate that the
life space of urban children is not constructed alongside that
of urban adults (since much of the adult world content is also
lived by the children!), but are superimposed, or better, inter-
spersed" (Muchow and Muchow, 2015, p. 144).

4 Martha Muchow in the light of Modern Childhood
Research

In the last chapter, | have tried to highlight the special achieve-
ments that have made Muchow a classic author. It has become
clear that she is concerned with the independent mobility of chil-
dren, but at the same time, her research interest goes beyond that.
Ultimately, she is concerned not only with the independent mobil-
ity of children, but above all with their ability to appropriate urban
space in their own way. In my presentation of her argument, | have
largely confined myself to her major work on this subject, which is
still most often quoted today. In so doing, | have not only tried to
work out her respective main line of argument, but have also ad-
dressed her specific theoretical or conceptual perspectives and
points of criticism. In these last two chapters, | would like to look
again at the impetus that Muchow gave to the subsequent re-
search and what possible significance her research could have for
our situation today.

Today, Muchow is often quoted exclusively for her model of the
zone-like expansion of children's lifeworld. The ever-more expand-
ing geographical zones are then contrasted with the ‘islands’,
which are thought to shape the way children perceive space today
(Zeiher, 1983). According to this thesis, children lose touch with
their environment, since they no longer travel independently.
Their range of action may have expanded, but they no longer
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notice the route from A to B since they use public transport, or
they get taken somewhere by car. The distance between the
places visited is thus only perceived as time passed and the chil-
dren's destinations become ‘islands’ in a space no longer per-
ceived. It is obvious that the world of children described by Mu-
chow is the ideal counter-image to this fragmentation of the
child's spatial experience. It not only stands for a gradual expan-
sion of the child’s life world, but it also implies an intensive en-
gagement with the environment and a holistic spatial experience.

In most of Muchow's contemporary references, her model of the
zone-like expansion of children's play space thus serves as a back-
ground against which the fragmentation of children's living envi-
ronments can be described and understood. This obvious inter-
pretation sometimes makes one forget that she has given another
important impulse to childhood research. In order to explain and
classify this better her perspective will now be placed within the
three main directions of ‘modern’ or ‘new’ childhood research.
According to Doris Buhler-Niederberger (Blihler-Niederberger,
2010, p. 438-440), three major approaches to the new childhood
sociology can be identified. The first is looking at childhood as a
structural form and its most important representative is Jens
Quortrup. This perspective can be understood as a form of social
structure analysis and looks, for example, at the intergenerational
distribution of resources in the welfare state (Qvortrup, 1998 and
2009). Within the second approach, childhood is to be understood
as a social construction, and thus has to be seen as culturally and
historically variable. By defining and ordering several age groups
and by assigning specific rights, obligations and resources to them,
we demarcate the boundaries between different generations, or
in other words, we are doing generation (James and Prout, 1990;
Alanen, 2005, p.78/79).

The third approach advocates that children should no longer be
regarded merely as passive objects of adaption and socialisation.
It is criticised that sociology has for too long dealt with children
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almost exclusively in the context of socialisation and education,
that is, how children acquire the norms and values of society and
how they learn to become good and productive adults. Instead, it
is argued that children must be conceptualised as “social actors in
their own right” (Alanen, 1988, p. 60). We are thus encouraged to
hear the voices of children and to acknowledge their active contri-
bution, not only to their own lives, but also to the societies in
which they live (James and Prout, 1990, p. 8).3

It is this third approach in whose tradition | see Muchow. She is an
early representative of a perspective that emphasises the agency
of children and does not only see them as passive recipients of
education and socialisation. This is supported, for example, by the
fact that she directs her attention primarily to children outside of
educational institutions. As a result of this preliminary decision,
children are presented to us in a setting in which they act inde-
pendently. Instead of children acting under the guidance of adults,
we see children in situations in which they independently appro-
priate urban spaces that are not actually intended for them.3* The
interest in what the children do with each other and in their eve-
ryday life (independent of adults) points in the same direction. It
also emphasises that children are able to create something on
their own and that what they do with each other matters (peer
culture).

In Muchow's work, the children's 'agency' is revealed above all
through their play. Children appropriate the world through play
and in the process of this appropriation, they create their own

33 At the same time, it must obviously be recognised that children are in many ways de-
pendent on adults. When examining their active contribution to society, one must keep this
limitation in mind.

34 | also think that Muchow has a sense that this does not mean that these children act

entirely free from the influence of adults or structural conditions, but rather that they make
full use of their scope for action.
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world. In a way, they are forced to transform the world into their

own because “... the child is quite maladapted to this ‘adult world"”
(Muchow and Muchow, 2015, p. 143). This maladaptation, how-

ever, does not lead to withdrawal or deprivation; on the contrary,

it challenges the children and encourages them to develop crea-

tive (appropriation) ideas, especially if a certain place seems at-

tractive to them. In the example of the Karstadt Department Store,

this can even lead to children instrumentalising adults for their

own purposes>>,

5 Conclusion

Martha Muchow is thus an early forerunner of a view that empha-
sises the agency of children. This view has finally established itself
as an essential perspective of the new sociological childhood re-
search in the 1990s and 2000s, and is now, according to an article
by Allison James in the Palgrave Handbook of Childhood Studies,
“one of the most important theoretical developments in the re-
cent history of childhood studies” (James, 2009, p.34). This point
of view has contributed to the fact that in sociology today, children
are no longer only addressed in terms of their socialisation,
namely their successful growing up, but instead are now seen as
people who can make a difference through their individual actions.

This brings me back to the starting point of this article. There, |
pointed out that the independent mobility of children has de-
creased significantly in western industrialised countries in recent

35 For example, by offering themselves to them as an escort, in order to get into the depart-
ment store at all. In this example, Muchow describes how the children offer themselves to
the adults as sons or daughters in order to prove that they are accompanied in order to
gain legitimate access to the department store. It is fascinating that Muchow does not allow
herself to be tempted to pass moral judgement on the children, but consistently strives to
describe the situation from the children's point of view. Her orientation towards phenom-
enology, as well as the critical personalism of Stern, contribute to this view. The former
forces her to remain neutral in her description (epoché), and the latter to consistently ad-
here to the viewpoint of the person under investigation.
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decades. Above all, this means that children no longer spend so
much time outdoors, that they are much less likely to make their
everyday journeys independently on foot or by bicycle and, as a
result, are less often among their peers. | have already shown in
this context that this trend is often described and interpreted as a
loss. Classics such as Muchow are often mentioned today because
for these authors, it was perfectly natural that children went out-
doors independently. Muchow serves as an idealised counter-im-
age to the childhood of today, described as domesticated, institu-
tionalised and heavily dependent on adults.

We are thus clearly dealing with a paradox here: In theory, the
view has been established that children make an independent
contribution to our current social reality. However, if we look at
the current social practice, we see that children are becoming in-
creasingly dependent, for example, in terms of their mobility or
their engagement with the environment. So while from a theoret-
ical point of view, more or less subtle examples of children's inde-
pendent contributions to social life are increasingly sought and de-
scribed, there are, on the other hand, clear and strong indications
from the empirical research of children's everyday life that an in-
dependent exploration of their surroundings is becoming increas-
ingly rare. If at all, this confrontation with the environment takes
place in institutional settings and under the guidance of educators,
but no longer on their own initiative.

As we know from various studies, the lower independent mobility
of children is mainly related to the increased concerns of parents.
They grant their children significantly fewer mobility licences be-
cause they are afraid of traffic and the so-called ‘stranger danger’.
Another development that limits the independent activities of
children is undoubtedly their increasing institutionalisation. All-
day school or the increasing afternoon care of school children are
the decisive keywords here. Precisely in this respect, according to
my final thesis, the insights of Muchow can still inform us today.
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We can learn from her, not to look primarily at a more or less ben-
eficial (built) environment, such as car traffic or the shape of the
neighbourhood in which they live. These things are still the main
focus of both parents and studies on modern childhood. Instead,
we are encouraged by Muchow to focus on the capability of chil-
dren to take responsibility for themselves, and to observe that
they can act competently with regard to their environment. In ad-
dition, we should also have confidence in children's ability to ap-
propriate, especially in places that are not actually intended for
them. They should thus be given the chance to acquire places in
their environment independently and not only to be kept in envi-
ronments specially created for them. This does not mean that we
should ignore the concerns of parents and the real dangers of road
traffic. But in view of the declining number of accidents involving
children on the roads in recent decades, we should consider
whether children could be encouraged to be more independent in
their mobility.

And if it is indeed the case that children have to spend much more
time in dedicated places because of the increasing workload of
both parents, then we should ensure that children can be exclu-
sively (free of adult supervision) among their peers and have inde-
pendent experiences with their environment.

This encouragement may also include questions in order to find
out why children today do not like to spend so much time outside.
Muchow's research suggests that we take the step that she herself
has not yet taken, but which can actually be derived from her
child-centred perspective, namely to involve the children directly
in the research process. What do the children themselves have to
say about the fact that they are apparently less willing to be out-
side on their own? Is it because of the adult role models, the lack
of outdoor experience at school, or the attraction of the electronic
equipment in modern children's rooms? Do they even see this lack
of outdoor experience as a loss? There is still far too little
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knowledge about this directly from the voices or experiences of
children.
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Martin Groger

Open air laboratory FLEX — Starting to learn
chemistry in a near-natural learning environment

The working group didactics of chemistry at the University of
Siegen set up an “open air laboratory with experimental field”
(FLEX), a place to learn about Nature close to Nature (Gréger 2010
& 2011). Events are offered to classes of all kinds of schools, but
with a main focus on primary schools and the subject “Sachun-
terricht” / general science (natural sciences and social studies).
The immediate closeness to the environment and nature provides
an extra advantage, e.g. with everyday life and nature-based top-
ics such as obtaining natural colors from plants and dying fabrics.

This article will highlight the advantages provided by a near-natu-
ral learning environment like FLEX. It shall show how chemical as-
pects such as the observation of substances and substance trans-
formation can be a starting point for a phenomenon-oriented view
of scientific aspects in nature.

1. Introduction

Experimenting in the very artificial surrounding of a chemistry lab
is experienced as rather unrelated to nature and artificial. Nowa-
days there is a distance between teaching natural sciences (esp.
chemistry) and the actual object “nature”. Martin Wagenschein, a
famous German didactics expert, characterized this distance in an
interview concerning his lifework (1981) very nicely:

“Of course, our natural science that can be found and is shown in
schools isn’t at home in those schools as it hasn’t got any nature.
It cannot become a natural science because it takes place in con-
crete blocks, in laboratories with instruction devices and books
with sentences in bold print. Thus, it is a science in which nature
is not noticeable. | mean ‘nature’ in the sense of how kids or “sim-
ple” people understand the word.
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Shouldn’t a first reflection of nature, if not in nature itself, at least
take place on its edges?

Isn’t there supposed to be an initiating consideration of nature, if
not in nature, so on its edges? Only so much: glades with trees,
rocks, hills, water (standing and running), a shed with all kinds of
‘stuff’ (material) also tools in it, finally a room in which that what
is performed and tried outside, is previously planned, discussed
afterwards, written down and learned. A vision, | know” (Wagen-
schein 1981, p. 169-170).

2. Wagenschein’s vision becomes reality

The FLEX complies with those quoted guidelines in many parts so
that Wagenschein’s vision could become reality. In the process we
focus on chemistry as a so far neglected science, concerning gen-
eral studies, with a special focus on substances and substance
transformation as a starting point. Students should experience
processes of chemical change in a more appropriate way, closer to
the environment and nature as well as connected with other nat-
ural sciences. In addition, these processes are combined with
other areas of general studies beyond the nature related perspec-
tive.

The FLEX (figure 1) is located outside a small village close to a for-
est. A shed is built on an approximately 6700 m? large meadow
with two springs, a small stream and a pond. The shed was remod-
elled into a small room for experiments (“laboratory”) and
equipped with extensive experimental material from simplest
shovels for the exploration of the ground in the elementary sector
up to a mobile photometer for chemical analysis of the environ-
ment for the sixth form. By and by wicker tepees, Benje hedges, a
phenological hedge, an herb bed, a small field and a “green semi-
nar room” were added among other things. Energy supply takes
place self-sufficiently trough solar modules, fuel cells and a wind
wheel.
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Figure 1: Open air laboratory with experimental field

3. From the phenomenon to the “touchable context”

In Wagenschein’s opinion, natural history and science lessons
have to start with immediate and tangible phenomena of nature
of the children’s everyday life. He talks about “natural monuments
that immediately appear sensuous; in ways that we sense them as
a counterpart and in ways that they affect us without prejudice
and intervention, thereby also being unbiased by us and not yet
settled on a certain aspect” (Wagenschein 1977, 129).

This approach was more recently highlighted once more. In his ar-
ticle “The discovery of the phenomenal” Klinger emphasized
which role phenomena in general studies could play for the initia-
tion of scientific thinking. He concludes: “If things should be clari-
fied and understood, school has to allow the experiencing of phe-
nomena and based on this, has to devise a thinking of science.”
(Klinger 2008, p. 8) Furthermore, Klinger underlines that phenom-
ena which are noticed consciously by children, e.g. rusting of iron,
originate in their everyday life but also affect sciences in their
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entire breadth. Against this background he concludes: “Phenom-
ena don’t look after subjects and disciplines. That makes up a part
of their fascination and on the other side shows the necessity of
an interdisciplinary approach.” (Klinger 2008, p. 8).

This is also valid for the handling of phenomena in FLEX: Phenom-
ena that are easily understandable for kids become starting point
and focus of attention. Based on them, explanations that are both
appropriate to the children’s imagination and wording/vocabulary,
have to be developed. In this process, affective and aesthetic as-
pects of perception and observation of phenomena are legitimate
accesses. Phenomena are not supposed to be interpreted exclu-
sively as objects of scientific interest but they are ideal objects
of/for childlike curiosity. They should be explored with all senses.
This exploration is a process in which the children’s attention is
fully integrated; they are completely “with the matter” and expe-
rience the phenomena. For the topic “fire” this means that the
children collect wood for a campfire and that they try to light it in
different ways, even with flint and scale. It also means that they
look at the blazing flames and make use of the fire, e.g. by heating
water for tea. Later on, they learn to ignite a little stick and finally,
they extinguish the fire.

In this context Buck and Kranich - in the preface of their book
“Looking for an experienced connection...” - write about “a genu-
ine, rooted understanding in the sense of Wagenschein. So, to say
an experiential saturated realization and comprehension that is
carried out by oneself.” (Buck and Kranich 1995, p. 7) Such “expe-
rienced connections” are overlooked easily in the bustle of every-
day life and as a consequence of our technically designed environ-
ment. They “got lost”, in the truest sense of the word, through
massive intervention of humans on the natural environment. But
if you try to look out for “strange” phenomena from a childlike
view, you will find a lot of astonishing things in nature-oriented
environments. The apparently banal question “Why doesn’t the
water in the pond close to the FLEX leak?” leads, for example, to
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the topic “clay”. Further questions can be developed, such as:
“Why do you detect clay on certain places in the ground and not
elsewhere? How is it formed? Why is clay well deformable and
why is burned clay different, simply not deformable and red?” This
subject area represents easy comprehensible natural phenomena
as an example for an “experienced connection” out of the chil-
dren’s everyday life and nature.

4. Learning outdoors

In the above-mentioned quote Wagenschein postulates to leave
the classroom and to carry out the starting observation of nature
for general studies at least at “the edge of nature”. With this in
mind, chemical transformation processes on primary school level
in FLEX should not be conducted as isolated experiments in a la-
boratory, but as conversion phenomena in the environment and
at the edge of nature.

Visits of extracurricular learning environments should therefore
be arranged more often. Henning Schiiler, who highlighted the
meaning of learning outdoors several times, argues as follows:
“But general studies have to open — not all along but with increas-
ing frequency — doors and windows since they deal with life itself.
They need a yearning for the outdoors, curious view, they need
outlook and occupation, experience and know-how, weather and
seasons; only in that way they find to their things and to appropri-
ate teaching and learning.” (Schiiler 1999, p. 137) According to
Sauerborn and Brithne an extracurricular learning location ena-
bles, in particular, original meetings and direct confrontation of
the children with learning materials, active participation as well as
“the possibility of an autonomous perception of multi-perspective
educational contents” (Sauerborn & Briihne 2009, p. 22). Braund
and Rice emphasize that visits of extracurricular locations offer a
welcomed change from everyday school from the children’s point
of view. In a questionnaire survey they assessed that out of 11 pos-
sibilities to learn pupils stated the item “going on a science trip or
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excursion” as the most pleasant one (Braund & Reiss 2004, p. 11).
The authors think that learning outside school is a key component
and postulate it to become a component of the curriculum of
every school.

From all extracurricular places to learn those are of special interest
that are close to nature like meadows and forests, including the
learning location FLEX. Learning close to nature is getting even
more important regarding the changed childhood in Germany.
Nowadays children have considerably less immediate sensual-
physical experiences with and within nature because of technical,
economic and social changes. An intense preoccupation with nat-
ural phenomena hardly happens. This lack of nature experiences
leads to a growing alienation from nature. Giest and Wittkowske
prove this in several studies. They state: “The distance between
nature and children [...] seems to grow. Their confessions towards
nature are getting more abstract, their ability to realize ecological
connections seems to decrease” (Giest and Wittkowske 2008, p.
10).

Therefore, students in FLEX should also develop a stronger aware-
ness of ecological problems: “The learning confrontation with na-
ture and therefore with scientific learning cannot take place de-
tached from the question of human’s acquaintance with nature.
This basic concept is valid for general studies but also for scientific
teaching.” (Giest und Wittkowske 2008, p. 10) This reference to
ecological questions results in a type of inner needs concerning
FLEX as well as other nature-orientated locations to learn (Spitzer,
Krischer, Groger, 2014).

Following the concept of “Living in nature” by Janssen (1988) and
Trommer (1988) we basically track the central theme of an original
meeting with nature. This includes sensual perception and emo-
tionality, the condition of an inner mood, a learning environment
that allows a broad space for fantasy and creativity as given in FLEX.
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Environmental education in general studies does namely “not
adapt to teaching units according to the printed sheet. It has to
find its own didactic ways.” (Schiler 1999, p. 130)

5. Experiencing conversion phenomena outdoors

At first sight it does not seem really obvious to associate nature-
orientated learning and chemistry. Indeed, there are hardly any
basic approaches by which learning of chemistry is pursued out-
side a laboratory. Nevertheless, it is not the aim of general studies
to impart expert knowledge of chemistry. The perspective frame
of the society of didactics for general studies (GDSU - Gesellschaft
fiir Didaktik des Sachunterrichts) points out the following: “ From
a pedagogical and didactical point of view, the teaching of general
subjects has the challenging task of supporting students in per-
ceiving and understanding phenomena and interrelations from
the environment, building up new knowledge independently, me-
thodically and reflectively, developing and preserving an interest
in the environment” (GDSU 2013, p. 9). For chemistry this means
that children should examine material properties and become ac-
quainted with substance transformation. Plenty of substances and
substance transformations can be found in nature. Soil constitu-
ents as, for instance, lime and clay, can be considered as natural
substances. Additional substances can be found as components,
active substances or dyestuffs in plants, e. g. starch, lavender oil
and carotenoids. Combustion processes are examples for chemical
changes. Nature-orientated conversion phenomena combined
with old craft techniques are suitable to convey phenomena and
experiences that are almost replaced by efficient large-scale in-
dustrial processes these days. Children today are not sufficiently
aware of the basic principles of food production (such as cereal
and dairy products) and associated connections to agriculture, en-
vironment and nature

At FLEX students can sow grains, see it grow, mow, thresh and
grind it, bake with the flour and smell, touch and taste the bakery
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products. You can take a smell at the odorous plants; leaves and
blossoms can be harvested and their scents can be extracted and
processed to perfumes and creams. Students can look for tinder
fungus and produce tinder themselves. There are further possibil-
ities, e.g. the cultivation of renewable raw materials, which are ex-
emplarily realizable through a soap making process out of vegeta-
ble oils such as sunflower oil and plant ashes.

Those topics provide the foundation for all sciences and finally of-
fer all perspectives for the overall treatment of general studies.
One examples will be described in detail:

6. Example “clay”

The cluster shown in figure 2 summarizes the topic “clay” struc-
tured according to the five main perspectives that are described
by the GDSU (2013).

historical development of clay useage [:]"'-" P clay brick natural material ) [

R

N
significance in different cultures \ \ /
B \ (technicat )
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. m—
naturopathic treatment y

e
chemical conversion
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Figure 2: Cluster concerning the topic “clay”

An example for the spatial based perspective is the examination of
the formation of clay through weathering. In this context it is also
possible to discuss the various types and horizons of soil. Students
can look for clay with the help of a soil sampler. Through a finger
test and an odour test they can find suitable locations for digging
clay.
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Now, material properties such as holding capacity, ability of elutri-
ation and plasticity can be examined and experienced with the
help of simple experiments. Students recognize that humid clay
can be easily processed, and that it becomes solid after drying.
Changes between wet and dry and the connected change of ma-
terial properties can be repeated as often as wanted. Clay can be
fired with a simple kiln at the FLEX. During this process, substance
transformations become obvious. The fired clay is not mouldable
with water anymore and changes its color during the firing. This is
an irreversible process. A new substance is generated, resulting in
brick or tile. Model houses or a small clay oven can be built with
the produced bricks. So you can look at clay from a technical, a
social and a cultural perspective. Clay is a natural building material
with the features of reusability, insulation, regulation of humidity
and the binding of noxious substances. Furthermore, it is sustain-
able through reusability as well as through low energy consump-
tion when it comes to extraction, transport and processing. Half-
timbered houses and clay huts, for instance in Africa, are well
known. The historical perspective can be taken in to account with
the help of the clay oven (named “Backes”) in the FLEX.

There are a lot of possibilities to link the topic “clay” to previous
experiences. Curiosity and the eagerness of explorers can be
aroused. The direct and active contact with clay enables students
to experience nature with all senses and to get to know the rela-
tions between the different perspectives.

In particular, it is possible to contribute to the initiation of chemi-
cal concepts by working with clay and including suitable experi-
ments. Students thus can gain insights into the structure of matter.
From the point of view of chemical didactics, the relationship be-
tween the structure of the substance and its properties can repre-
sent a central finding with regard to the plastic deformability of
clay: The composition of the clay and the structure of clay minerals
as well as the resulting interactions with water are responsible for
the malleability.
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The fact that such interactions can also be recognized by younger
children by dealing with clay is the result of a study carried out
with 29 third-graders (Wurm & Groger 2018).

The children took part in a weekly working group concerned with
the subject of clay in the outdoor laboratory. In the analysis of
problem-centred interviews and teaching experiments on differ-
ent characteristics of clay, the malleability proved to be particu-
larly suitable for promoting sustainable and expandable concepts
even at primary school age.

Among other things, the children were asked to shape something
with different materials and to predict and explain their different
plasticity. Here, the everyday experiences of the children were di-
rectly taken into account: almost every child at kindergarten age
was able to experience that dry sand, unlike moist sand, cannot be
formed and which (earthy) components are particularly suitable
for building. The analysis of the interview transcripts showed that
the children attach great importance to the factor water. However,
the composition or the components of the material played only a
role regarding the properties of sand and not of clay, which are
usually explained with further characteristics (e.g. because it is
more stable; because it sticks better). It was also found that after
the course in which, among other things, the composition of clay
was examined and thematized with the aid of suitable experi-
ments, the children more frequently consider the constituents of
the clay as relevant.

Based on these results, a step model was developed which shows
how a structural-property concept can be initiated by dealing with
the malleability of clay. Both the structure of the clay and the in-
teractions between clay and water are taken into account. In the
model, the plasticity of clay is explained on increasingly abstract
levels, with technically correct and connectable interpretations to
be found at each level (figure 3).
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Figure 3: Structure-property relationships to the formability of clay on
increasingly abstract levels (Wurm & Gréger 2018, p. 23 and Wurm
2018).

7. Conclusion

Students can experience conversion phenomena and make expe-
riences right in FLEX whereby connections with the environment
are not ignored or just mediated verbally. Learning does not take
place about the environment but outside within the environment
and within nature. In doing so, the perspective alters from mere
“mediation” of “natural”-science through the consideration of iso-
lated phenomena in the laboratory and from idealized theory to
the experiencing and the recognition of nature in natural science.
Authentic learning becomes possible through aspects that are
linked to everyday life, nature-related and ecological. Phenomena
and relations can be perceived immediately and can be looked at
with a multi-perspective view that is based on a chemical ap-
proach of the world.
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Martin Groger

FoodLAB - a molecular gastronomic experimental
laboratory in teacher training

During the conference, the FoodLAB of the working group didactics
of chemistry at the University of Siegen was inaugurated in a work-
shop. It is a facility in form of a normal kitchen, in which students
of general science do not have to learn about chemical experi-
ments in a chemistry laboratory and experiment with chemicals
and hazardous substances, but can get closer to chemistry through
lifelike transformation phenomena when cooking/dealing with
food and everyday household materials.

1. Introduction

Students of the teaching profession general science for elemen-
tary school have to study all perspective areas of general science
(GDSU 2013) as part of their studies at the University of Siegen.
These include history, social sciences, geography and technology
as well as the natural sciences. Here, biology, physics and also
chemistry each require a lecture and a practical course.

The lecture for the chemical part is designed as an experimental
lecture in order to motivate the students with demonstration ex-
periments as closely related to real life and everyday life as possi-
ble, despite the relatively demanding and systematic course.

In the practical course the theoretical basics from the lectures are
taken up and deepened by means of experiments. Almost all of
these can be carried out within the spatial and experimental con-
ditions at primary schools and with the age-appropriate abilities
and skills of primary school children. Apart from getting to know
some of the content areas, the students are supposed to reduce
their own shyness regarding experiments by working on some sim-
ple examples., Additionally, an intensive exchange with the super-
visor of the practical training helps them to understand the
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experiments and phenomena also in the sense of Wagenschein's
"genetic" understanding and, on this basis, to classify the experi-
ments didactically (what, when, how, who, what for). Thereby, the
students gain confidence and self-efficacy concerning the teaching
of chemically oriented areas in the classroom.

2. Design of the FoodLAB

Most primary school teachers prefer biological topics, because
these topics seem to be easier to teach and less abstract. Thus,
chemical aspects are underrepresented (Altenburger &
Starauschek 2011). One reason could be that chemistry is a very
unpopular school subject and a negative attitude towards it often
lasts during adulthood (Osborne, Simon & Collins 2003).

The negative experiences during their schooldays and the fact that
they are often not aware that chemistry plays an important role in
their everyday life obviously influence the course of studies of fu-
ture primary school teachers. They often try to avoid scientific and
especially chemical contents during their studies and therefore do
not feel adequately prepared to teach related contents (Tosun
2000).

One way to overcome this problem lies in the approach to connect
chemical topics with biological ones (Janssen & Groger 20173, b),
which we follow in our outdoor laboratory FLEX (Gréger 2010 &
2011). With the food lab we try to bridge the gap between primary
school teachers’ interests and chemistry by connecting chemistry
to food and kitchen, which are also topics that are of importance
for students. This is also a way of starting sciences in the spirit of
Wagenschein (1977) with immediate and tangible natural phe-
nomena of the children’s (students’) everyday life.

Until now, we only had a chemical laboratory available for experi-
ments. But experimenting in the very artificial surrounding of a
chemistry lab is experienced as rather unrelated to everyday life,
factual and even dangerous by the students. Now, new
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opportunities arise to deal with material transformation phenom-
ena in a pleasant and familiar environment, thus creating an at-
tractive and multi-sensory introduction to chemistry.

3. Topics

The scientific interpretations are not restricted to the chemical as-
pect. There are always overlaps with other natural sciences, e.g.
with regard to the preparation methods (cooking, simmering,
roasting, microwave), especially to physics. Other questions arise
about enzymatic processes, taste, digestion and utilization of food
components in the body as well as other physiological aspects,
which are closely related to biology. This means that an interdisci-
plinary approach to the initially unbiased observation of the phe-
nomena, as they will later be made by children, is a matter of
course in the spirit of Klinger (2008, p. 8).

In general, beyond the natural science perspective, the other ar-
eas should also be integrated in a manner that connects different
perspectives. For example, within the framework of health educa-
tion, a part of subject teaching, the subject complex "nutrition"
can be directly included by looking at homemade and industrial
food products, starting from the scientific aspects of food, its
origin and preparation, technical, historical, social and spatial as-
pects.

The experiments refer to the chemical basics, which are aimed at
an understanding of substances, material properties and material
transformations.

With regard to nutrition, the aspects of "detection of food compo-
nents, model experiments on digestion, properties of food, reac-
tions of the ingredients and understanding of food technological
processes" can be considered (cf. Klein & Oettinger 1999a, 19-20).
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A

Figure 1: Students cooking l‘n the FoodlLAB

Basically, the main components of food, namely carbohydrates,
fats, proteins, minerals and vitamins (see Klein & Oettinger 1999a)
can be addressed. In more detail, various beverages, enzymes, and
fermentation as well as chemicals in food in the form of deliber-
ately added additives or unwanted contamination (cf. Klein &
Oettinger 1999b) can also be addressed.

When selecting and planning the topics and experiments, it is al-
ways important to ensure that the content is meaningful, that it
can be realised with simple experimental methods, can be carried
out without special practical training, has a clear effect and that it
has a high chance of success (Klein & Oettinger 1999a, 5-6). A nice
example is the production and use of red cabbage juice for the de-
tection of acidic and basic solutions.
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4. Outlook

The FoodLAB is not only used in teacher education for general sci-
ence, but also in the training of chemistry teachers for secondary
schools. Here, the chemical basics can be discussed more inten-
sively and more specifically. Under the guiding principle "The
kitchen - a chemical laboratory" (Schwedt 2010, 1), a large number
of books (e.g. Potter 2017, This-Benckhardt 1999, Vilgis 2015) and
specialist journals now offer suggestions for experiments on the
chemical and physical principles of cooking. More detailed infor-
mation can be found in standard reference books on food chemis-
try (e.g. Schwedt 1999).

In addition, FoodLAB is to become part of the Science Forum
(Groger, Scharf & Woyke 2003, 2006) and serve as a student labor-
atory. In this context, the offers are not university courses, but are
aimed at interested schoolchildren from the region, who will then
have the opportunity to deal in greater depth with chemical issues
from their immediate environment.

With the approach of "molecular gastronomy" (Vilgis 2005, p.8),
in addition to imparting basic chemical knowledge as well as
chemical ways of thinking and working, a long-term contribution
to an increased interest in chemical issues and a more positive
view of chemistry should be gained. Chemistry should no longer
be seen primarily as an unnatural or even dangerous science, but
it should be made more aware that chemical knowledge, products
and processes are indispensable components of our daily life (cf.
Roth 2010, VII).
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Martin Groger

How Alexander von Humboldt saw the world from
a chemist’s point of view

14.9.2019 was the 250th anniversary of Alexander von Humboldt's
birthday. On this occasion his contributions to chemistry were re-
viewed. An understanding of Humboldt's chemical research work
allows historical and theoretical reflections on Nature of Science,
opens up opportunities for independent creative experimentation
by learners and provides current references to the discussion on
climate change.

1 Reflections on Nature of Science

A large number of Humboldt's writings are easily accessible on the
Internet. Learners can view them and follow Humboldt's thought
processes in his chemical discoveries. Learners can be supported
in evaluating the historical material with suggestions for explicit
reflection, such as "How did Humboldt record his data? What new
instruments did he develop? What led/pushed him in his re-
search?" (Hottecke & Henke, 2010). In this way, aspects of the na-
ture of the natural sciences can be considered decisively (Reiners,
2017, p. 84).

Opportunities arise to take up students’ unreflected notions about
Nature of Science (NOS) so that learners can develop more realis-
tic epistemological notions, train their critical awareness and de-
velop appreciation of science (Hofheinz, 2010). The empirical and
the theoretical basis as well as the provisional nature of scientific
knowledge can be examined. How the status of observations, in-
terpretations, models, theories, and laws can be considered is il-
lustrated here by the example of a quotation from the "Unter-
irdische Gasarten": "Here is the point where one takes refuge in
the hypothesis of a light substance bound to all combustible sub-
stances and to a light propagation through the thickest darkness;
a hypothesis which, in so far as it establishes a mere possibility,

217



can hardly be regarded as an object of empirical chemistry!”
(Humboldt 1799a, p.72-73).

In addition to studying the sources, a number of historical experi-
ments were carried out in order to better assess the work and to
gain starting points for the students' own practical-experimental
work in chemistry lessons (figure 1). Thus, the historical observa-
tions can be made even more detailed, lively and interesting. Ref-
erences to this are described in detail elsewhere (Groger & Wurm,
2019).

Figure 1: Oxyhydrogen gas eudiometer to determine the
oxygen content of air by reaction with hydrogen
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2 Light holder and rescue machine for miners

At the request of his mother, Alexander von Humboldt initially
studied Cameralistics (economics). Later he changed his studies to
mining. Thus, he could enter the Prussian civil service as a "mining
academician" (Krétz, 1997, p. 32). In his professional field he was
interested in geological, biological and chemical relationships un-
derground. He considered, for example, what kind of influence the
lack of sunlight or humidity as well as magnetic, electrical and
other effects could have on the composition of the mine air. From
a specific chemical perspective, he determined, for example, the
oxygen content with a eudiometer (air quality meter) according to
Fontana, i.e. via the reaction of atmospheric oxygen with nitrogen
monoxide in a glass tube, and with a eudiometer according to Re-
boul, in which white phosphorus reacts with oxygen (Richter &
Engshuber, 2014).

Humboldt wanted to improve the working conditions of the min-
ers on site and so he developed a miner's lamp and an apparatus
for rescuing miners ("respiration machine"). Both devices are de-
signed to bring oxygen - to breathe or burn a flame - into the mine.
From a chemical point of view, it is interesting to note that Hum-
boldt is initially considering obtaining oxygen on site by decom-
posing saltpetre and manganese dioxide, but this is not feasible
for cost reasons. (Humboldt 17994, p. 249). Therefore, he planned
the devices in such a way that one air supply is taken along (Groger,
2019, Groger & Wurm, 2019).

3 The “Anthrakometer”

Humboldt was also interested in the carbon dioxide content of the
air in the mines. However, Humboldt described even more far-
reaching interests: "In order to get to know whether on high
mountains there is as much carbonic acid as in the valley, in oak
forests as much as there is in fir forests; in order to investigate
whether a toad produces more carbonic acid than a frog, it is nec-
essary to be able to observe the smallest differences in air
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shrinkage" (Humboldt 1799b, p. 86). Since Humboldt did not yet
have a useful measuring method, he developed the "Anthrakom-
eter", a measuring instrument consisting of a tube which is about
30 cm long, about 8-9 mm wide, bent at the bottom and ending in
a sphere about 3.5 cm in diameter. The carbon dioxide content of
an air sample is determined by its absorption in lime water (figure
2).

Figure 2: Humboldt’s “Anthrakometer” (1799a)

220



Humboldt's measurements are clearly close to those to be ex-
pected in pre-industrial times. However, he comes to the clear and
groundbreaking conclusion: "At first glance, it does not matter
whether three thousand parts of carbon dioxide are more or less
present in the air. But only at first sight! One thousandth part more
makes a considerable mass in the unmeasured airspace, in so
many thousand cubic miles of air - and this mass serves the plants
as food [...]; it returns, provided by the animals, according to the
laws of the eternal cycle into the atmosphere!” (Humboldt 1799b,
pp. 115-116).

4 Joint research activities with Gay-Lussac

After his return from the expedition to America, Humboldt meets
Joseph Louis Gay-Lussac in Paris. The two researchers become
friends and work together to determine the oxygen content of the
air as accurately as possible - with a view to Humboldt's earlier
measurements, which were found to be imprecise. In describing
their results, the two researchers reveal a foresighted insight into
global interrelationships that is more obvious than ever in today's
climate change: "If all geological facts agree to prove that the Earth
is no longer what it once was, that very high mountains were for-
merly covered by water, and that the North nourished animals
which now can only be found in the tropics, it can be foreseen that
it will be of great value for the coming centuries if we accurately
determine the present physical state of the Earth's body. For even
if the greatest catastrophes which it has already suffered should
not happen again, it would be possible that it would be subject to
gradual modifications, which only become apparent after a long
series of years; and in such a distance it might be of the utmost
importance to now determine the great phenomena of nature,
which could perhaps be variable, by precise observations in a reli-
able way ... the intensity of the magnetic forces, the height of the
barometer at the sea surface, the height of the sea, the mean tem-
perature of any climate, and the relationship in the constituent
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parts of the atmosphere". (Gay-Lussac & Humboldt, 1805, p. 38-
39)

After intensive work with an audiometer designed by Volta, they
come to the conclusion that Volta's measuring device provides
very accurate results and that "the product of the combustion of
hydrogen gas is always of the same nature" (cf. Gay-Lussac & Hum-
boldt, 1805, p. 68). In this process, they are the first researchers
to determine the volume ratio of hydrogen with oxygen to water
to be exactly 2:1! They determine the oxygen content of the air
with 21% very early and with high accuracy.

5 Other chemical works

During his time in the mountain service and the preparation for
his large journey to South America, Humboldt is occupied again
and again also with gas chemical measurements with his an-
thracometers and eudiometers. He investigates the air composi-
tion at sea and in different places and altitudes on land as well as
volcanic evaporation. But he also uses wet-chemical methods to
investigate waters, including potassium oxalate for calcium, bar-
ium salts for sulphate and calcium cyanide for iron (Hartke, Leh-
mann & Riendcker, 1986). There is still a need for further research
in addition to these investigations.

6 Conclusion

Humboldt's chemical work was essentially oriented towards envi-
ronmental analysis. Humboldt has also made significant contribu-
tions to chemistry, particularly in cooperation with Gay-Lussac,
through the accuracy of his work, his networked thinking and his
farsightedness. He can also be regarded as a thought leader of cur-
rent references in the climate debate.

It seems profitable to make Humboldt's chemical research a sub-
ject for teaching, not only for historical and theoretical considera-
tions of science, but also with a view to current references to
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climate change and independent creative experimentation on the
part of learners. In general, interdisciplinary treatment is a good
option. For inspiration, the Alexander von Humboldt Handbook
(Ette, 2018, p. 106) contains 33 other scientific areas that Hum-
boldt has dealt with, ranging from Ancient American Studies to ge-
ography and climatology to zoology.
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Matthias Weipert

Extracurricular learning locations in the historical
perspective of general studies - the example of the
Wendener Hutte

Out-of-school places of learning allow the encounter with sources,
i.e. "original" and "authentic" objects from the past. Learners in
the classroom normally do not come into contact with these ob-
jects, but rather with reproductions which cannot convey an im-
pression of the size, the form, the feel etc. of the original whose
vividness helps to give pupils an understanding of historical
method. At the same time, an arranged place of learning provides
the opportunity to question the alleged “originality” and “authen-
ticity” of the object and thus to experience the constructed char-
acter of history.

The Wendener Hitte (cf. on the following: Locken, M., Bartolosch,
T. & Weipert, M. (2019)) is especially suitable for these central his-
torical learning goals, especially since it enables the cross-perspec-
tive learning which is elementary for general studies.

The preserved ironworks in Wenden (Olpe district) operated be-
tween 1728 and 1866. After its closure, various companies settled
in the buildings until the special historical value of the plant was
recognised in 1969. Renovations started in 1977/78. Since 1993
the complex has been open to visitors. According to the typology
of out-of-school, historical places of learning (Mayer 2007, Sauer
2018), we are dealing with a mixed form. The Wendener Hiitte is
both a historical site, i.e. a place where remnants of the past have
been preserved, and an institution that serves as a reminder. On
the one hand, the historical remnants are explained with albeit
sparingly used information panels, and on the other hand they are
contextualized in the museum (since 2007) and embedded in a
historical narrative. In this way, the history of the site is con-
sciously interpreted and exhibited for posterity. Two historical
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learning goals can be combined with a visit to the Wendener Hiitte.
In terms of content, pupils can learn something about iron smelt-
ing and the connection between natural conditions and industrial
settlements as well as the resulting regional differences in indus-
trialization. In terms of methodology and theory, they can not only
learn about the process of constructing history, but also experi-
ence it in a hands-on way.

The central components of the Wendener Hitte were the blast
furnace and the hammer mill. Iron was produced here, initially pig
iron from iron ore made in the blast furnace. This was very brittle
due to its high carbon content and could hardly be processed fur-
ther. The pig iron was reheated and shaped in the hammer mill to
minimize the carbon content. Through this process, known as re-
fining, iron was produced in Wenden that could for example be
used to manufacture small iron parts. At the time of early indus-
trialization, the Wenden ironworks was favourably situated, as the
resources required for iron production - iron ore, water and wood
(coal) - were available in the immediate vicinity or not too far
away, and the location was also well-connected to supra-regional
markets in terms of transport. Despite these favourable condi-
tions, the Wendener Hiitte had to close at the very time of high
industrialization for three closely related reasons. Firstly, charcoal
was replaced as an energy source by the much more efficient hard
coal, and secondly, the ore could no longer be mined so easily in
the region. This made expensive transports of hard coal and iron
ore necessary which thirdly could no longer be carried out at com-
petitive costs. The railway became more and more important, but
the Wendener Hiitte was located off the route that led to the Ruhr
area. As a result, iron production in Wenden was no longer com-
petitive and production had to be stopped.

The monument from the time of early industrialization is small and
neatly arranged compared to later industrial plants and thus may
surprise visitors at first. Today, it seems rather idyllic and contem-
plative. Therefore, it is important to first convey an impression of
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how the former industrial plant looked and operated. This can pro-
vide important insights into the relationship between space and
human use of said space, for which functionality is and was a cen-
tral factor. If certain conditions and constellations no longer exist,
a site becomes unprofitable and uninteresting with regarded to its
originally intended use.

Thus, the place of learning allows us to learn a lot about (early)
industrialization. However, it must also be understood as a con-
struct which serves as a destination providing not only historical
insights, but also an experience of nature. Against today’s se-
cluded and seemingly peaceful scenery, the dirt and noise associ-
ated with iron production are difficult to imagine.

Before visiting the Wendener Hiitte, students should have basic
knowledge about the early industrial extraction of iron. In order to
get a feel for the place of learning, they then approach the ensem-
ble of buildings like an archaeologist (i.e. without yet knowing the
exhibition) and try to find preliminary answers to the following
questions: What was produced in the Wendener Hiitte and what
resources were needed for it? Why was the Wendener Hiitte
founded at this location?

Afterwards, a visit of the exhibition provides the opportunity to
test their hypotheses and to work on two further problem areas.
On the one hand, the students are to think about why the smelter,
which was actually operating successfully, had to close in 1866 (i.e.
in the middle of the industrial "take-off" period). Secondly, their
findings pertaining to regional history will be compared with the
stories about industrialization told in primary school textbooks or
internet sources (e.g. Kinderzeitmaschine).

In this phase, the students are asked to work out that both pigiron
and wrought iron, i.e. heavy industrial goods, were produced in
the Wendener Hiitte ironworks, for which mainly iron ore, water
and charcoal were needed. The supply of these resources was
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secured at the site for a long time. Railway construction which was
considered an essential prerequisite for industrialization in Ger-
many was a death sentence for the Wendener Hitte, because it
was now cut off from the favourable transport routes (both for the
raw materials ore and hard coal and for the finished goods) and
no longer economically viable. Students can understand that the
industrial development varied by region and that processes at na-
tional level do not necessarily apply to specific regions. The con-
struction of history thus also depends on which region is investi-
gated.

A second opportunity for historical learning using the example of
the Wendener Hiitte will be briefly addressed, namely the insight
that "authentic" out-of-school learning places are also construc-
tions. For this purpose, the students describe their impressions of
the Wendener Hitte at the beginning, i.e. before they have seen
the exhibition, and spontaneously answer questions such as:
What impression does the Wendener Hiitte make on you? How do
you imagine working at this place - strenuous - pleasant, loud -
quiet, dirty - clean etc.?

Afterwards the students visit the exhibition and try to reconstruct
the working conditions in the Wendener Hiitte. They will come to
the conclusion that the working conditions were very hard, but
that there is nothing to be experienced or learned of this by look-
ing at the buildings alone. The pupils consider and discuss ways
and means of illustrative the working conditions with regard to the
group of buildings.
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Mirko Schommer

Spatial Orientation - Competence expectations and
common misconceptions based on map
projections

Comprehensive geographical education is the prerequisite for par-
ticipation in the ecological, economic, social and political coexist-
ence of our globalized world. Therefore, the ability of spatial ori-
entation, similar to reading, slicing and arithmetic, is now under-
stood as an important cultural technique.

Spatial orientation requires the learning of various competences,
which are already established in the initial school phase and spec-
ified in the further course of school education. One of these com-
petences to be learned is the understanding and correct handling
of maps. A lack of knowledge about the properties of map projec-
tions often leads to misconceptions about the contents displayed
on the map.

A non-representative survey among students of the Universitdt
Siegen shows, among other things, the difficulty of correctly as-
sessing the size of individual countries and continents. However,
simple tasks and examples in class can help to counter this and
other difficulties at an early stage and to avoid misconceptions.

1. Introduction

Teaching geography means more than communicating country
facts, irrespective if the content is taught in elementary or second-
ary school. Students should be empowered to find their way
around their local, regional and global environment and to under-
stand global relationships and systems.

The ability of spatial orientation requires different skills. The foun-
dation for this qualification is already laid in the "Sachunterricht"
(regular science, natural and social science in the elementary
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school in Germany). The imparting of these competences can only
be achieved if the teaching of geography is sufficient represented
in the curriculum and the teachers have appropriate expertise. A
non-representative survey among students of the "Sachun-
terricht" at the Universitat Siegen about spatial orientation com-
petence has shown, among other things, difficulties in using maps.
A lack of knowledge about the properties of map projection often
leads to misconceptions about the space represented.

2. Requirements for spatial orientation

The basic association that most people have with spatial orienta-
tion in a geographical context is to learn how to use a map and a
compass and how to get from any starting point to a defined des-
tination. However, this orientation in real space covers only one of
the five competences required for a comprehensive spatial orien-
tation in our world (Hemmer, 2016).

Tab. 1: Dimensions of spatial orientation competence (cf. Hemmer, 2016)

Dimension Explanation

Basic topographical | Spatial orientation patterns and classifi-
knowledge cation systems. For example: Names
and locations of the continents, oceans,
federal states, provincial capitals,
knowledge of the global grid, structure
of the natural environment

Classification of geo- | Ability to describe the location of geo-
graphical objects | graphical objects in relation to other ge-
and facts ographical reference units, orientation
patterns and classification systems (riv-
ers, mountains, states, etc.) and to de-
pict them in sketches

Handling maps Ability to read, evaluate and make maps
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Orientation
spaces

in real

tions

Positioning of the own location in the
real space (map, compass, compass di-
rection), descriptions of routes, orienta-
tion based on schematic representa-

struction

Reflection of spatial
perception and con-

are constructed

Knowing that spaces are selectively and
subjectively perceived and the space
representations (for example on a map)

3. Competence Expectations

The introduction to the ability of spatial orientation is part of the
"Sachunterricht". The curriculum for elementary schools in North
Rhine-Westphalia defines the corresponding competence expec-
tations for the realm "space, environment and mobility", and for
the following key aspects (Tab. 2).

Tab. 2: Competence expectations in the "Sachunterricht" for the realm
"space, environment and mobility", exemplary for the key aspects "school
and environment" and "place of residence and the world" (cf. Ministe-
rium fiir Schule und Weiterbildung des Landes Nordrhein-Westfalen,

2012)
Key aspect Competence  expecta- | Competence expec-
tion at the end of class 2 | tation at the end of
class 4
"School and | - Students explore their | - Students use maps
environ- way to school and orientation utili-
ment" ties for navigation
- Students know the
school environment, as | - Students explore
well as important | and describe struc-
tures of their own
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institutions in their place | habitant and of the
of residence region

- Students orient with
the help of path and lo-
cation sketches,

- Students realize infor-
mation signs and pay at-
tention to them

"Place of | - Students know and | - Students compare,

residence name the spatial struc- | describe and docu-

and the | ture of their place of res- | ment natural and ar-

world" idence tificial characteris-
tics

- Students examine,
describe and com-
pare changes in geo-
graphical areas

The reading and interpretation of maps is given a high priority in
the "Sachunterricht", as further geographical content can be de-
veloped on the basis of map competence. It makes sense to ini-
tially introduce large scaled maps with little detail and local refer-
ence and, with increasing knowledge, to develop more complex
content and larger spatial areas. The pupils are taught that maps
are always constructed and represent only a part of reality. The
map always depends on the subjective point of view and the in-
tention of the map authors (Spitta, 2016). Depending on the pur-
pose a map is supposed to serve, contents can be presented in a
generalized way, topics can be highlighted and distortions can be
accepted.
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In everyday life, we hardly notice the construction of a map, espe-
cially when it shows a standard representation that we encounter
again and again in different contexts. Examples of this are the ori-
entation of the maps to the north, Eurocentrism or the frequent
use of certain projection types such as the Mercator projection.
Misconceptions that arise from the characteristics of a selected
map type can be discussed early and explained by using exercises.

4. Geographical misconceptions that can result from
the projection characteristics

It is mathematically impossible to transfer the three-dimensional
spherical shape of the earth geometrically exactly to a two-dimen-
sional map. Therefore, only selected geometric properties can be
represented realistically, other properties are distorted. We distin-
guish map projections according to their preserving of area, dis-
tance, direction or bearing. The representation is adapted to the
respective purpose.

The lack of knowledge of map projections leads to a number of
difficulties in working with maps and often promotes misconcep-
tions about the shape of countries and continents and their spatial
relationships to one another.

4.1 The equal-area representation of countries

A typical example of a map projection that leads to misconcep-
tions regarding the true area size of countries is the cartographic
representation of the world using the Mercator projection. Ger-
hard Mercator designed his famous world map in 1569 with the
aim of ensuring safe navigation on the oceans. For this purpose,
the map had to be angle-true. This made it possible to determine
the course angle to be followed at any given point. Mercator
achieved this, however, only with the compromise that the coun-
tries shown in the map were stretched in their latitude as well as
in their longitude (Crane, 2005). Mercator's projection has gained
acceptance and is used worldwide, including in a slightly modified
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form for the Internet in the map services Google Maps and Open
Street Map.

Among 169 students of the teaching profession at the Universitat
Siegen, it was determined, if there is a sufficient awareness of the
extent of the distortions caused by the Mercator projection and if
the actual area of a country is realistically estimated. In a ques-
tionnaire the following task was given: "Look at the following
world maps (Fig. 1). The Mercator projection used distorts the ar-
eas and the sizes shown do not correspond to the real conditions.
How does the size ratio of the marked areas appear in reality?"

The evaluation of the survey shows that the majority of the par-
ticipants have misjudged the proportions (see Fig. 2), the correct
answers would have been 1 to 3, 4 to 5 and 1 to 4. The extent of
the distortion was underestimated overall.

In order to avoid this misconception of schoolchildren and stu-
dents, which can develop due to the distorted area representation
of the Mercator map, various options are available. The simplest
form is to work with the globe, since here the three-dimensional
spherical shape enables a realistic representation. For school les-
sons, there are various internet sites offering templates for globes.

In addition, there are different equal-area map projections that
can give the pupils a different picture of the world. However, as
described at the beginning, the true surface accuracy of these pro-
jections is achieved at the cost of angle and length accuracy. Well-
known equal-area map projections are the Gall-Peters projection
and the Mollweide projection.
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Wie ist das GroRenverhaltnis von Europa zu Afrika?

Europa
Afrika

Wie ist das GroRenverhaltnis von Nordamerika zu Afrika?

Nordamerika

Afrika

Wie ist das GroRenverhaltnis von Gronland zu China?

Gronland

China

2

1

1,5

Fig. 1: From left to right: Query of the real size relations between Eu-
rope and Africa, North America and Africa, Greenland and China, rep-
resented by a Mercator projection (own representation, cf. Annette

Kiibler, EMW Missionshilfe Verlag Hamburg).
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Fig. 2: The true size of the countries and continents in relation to each
other was correctly estimated by 18.9% of students in Map 1, 6.5% in
Map 2 and 21.9% in Map 3 (own representation).

An impression of the true proportions of individual countries or
continents to each other can be obtained by using various carto-
graphic Internet tools, for example on the websites
"thetruesize.com" or "map-fight.appspot.com". On
"thetruesize.com", individual countries can be moved within a
Mercator projection so that the representation changes according
to their latitude and the true proportions become visible (Schom-
mer, Heck, 2019).
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Fig.3: The real size ratio of the areas queried in Fig. 1.
Map 1 and 2: Europe and North America compared to
Africa (map-fight.appspot.com) Map 3: Greenland
compared to China (thetruesize.org). By moving the
countries to the same latitude (in this case to the real
position of China) the true scale becomes visible.

4.2 Equidistant projection

Map competence includes the understanding of the map scale and
the ability to calculate distance information from a map. In the dic-
tionary of cartography, a map is defined by an associated scale
(Wilhelmy, Hiittermann, Schréder, 2002).

The use of scales is already taught in primary school as soon as the
pupils have learned the necessary mathematical prerequisites.
Also with regard to the scale, knowledge of the properties of the
map projection is useful to avoid misinterpretations. There is no
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map projection that depicts the globe on a map in such a way that
the real conditions between all locations and in all directions are
true to scale. Even so-called equidistant map projections are only
partially true to scale. In most cases, the scale is only true to scale
along the intersection lines of the projection. The projection
causes errors which become larger the smaller the scale of the
maps is.

Again, it is a good idea to convey this in class through an exercise.
On a small-scale world map, the pupils first measure the distance
between two places and calculate the distance using the map
scale. For this exercise, for example, the physical world map in a
scale of 1:6,500,000 of the Federal Agency for Civic Education in
Germany, which can be obtained free of charge, can be used (Fig.
4).

Fig. 4: Distance measurement between Berlin and Tokyo (own photo).

Then the results can be verified by measuring the same distance
on a globe or on a PC, for example using the map programs Google
Maps or Bing Maps. If the distance between Berlin and Tokyo is
measured on this map, a distance of 12,350 km is calculated.
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4.3 Conformal and gnomic projections

Another misconception can arise if a course angle (angle between
the targeted destination and north direction) has to be deter-
mined from a map for navigation in real space. Also in this case the
consequences resulting from the characteristics of the map pro-
jection are often not considered.

With the Mercator projection described above, the correct course
angle can be determined. If the chosen destination is exactly west
of the starting point, a constant course angle of 270° would have
to be followed to reach this destination. Looking at a Mercator
map, it can be assumed that it is sufficient to align your vehicle to
this angle once at the start in order to reach your destination. In-
stead, a permanent course correction with the help of a compass
is necessary to keep the western direction. This is because there is
a significant difference between the compass direction once you
have set your course and the constant tracking of the course angle.

This is illustrated by a simple thought process. The students are
asked to answer the following question: "Imagine that you want
to travel around the world from Siegen. Therefore you start exactly
to the west and then do not change your direction. Through which
countries do you travel until you reach your starting point again?"

Probably countries like Canada, USA or Russia are mentioned in
response to this question. This shows that knowledge about the
difference between a direction once taken and a constant course
angle is not available or cannot be retrieved. If the route on which
the countries mentioned are located is taken from the starting
point, the compass direction changes constantly.

In fact, without course adjustment, the journey to the west would
cross the equator west of Ecuador, cross Australia and approach
its starting point again via India. In that case, every point of this
line would be exactly west of Siegen.
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West and east are defined by intersecting the reference meridian
at a 90° angle. This results in a difference between the compass
direction in which a target is aimed at and the course that you
must follow to get there (Fig. 5).

Fig. 5: The x-axis of the ruler points constantly
west from the intersection of the meridian (own
photo).

In a Mercator map, the constant course angles, in other words
curves that always intersect the meridians at the same angle, are
shown as straight lines, which leads to the misconception de-
scribed above.

The correct direction in which you have to start in order to get
from a starting point to a target point on the shortest way and
without course correction can be determined on a gnomic map. In
these maps there is no distortion at the point of contact of the
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projection with the globe, but distortion increases rapidly away
from it.

5. Summary

The lack of understanding of the different characteristics of a map
projection often leads to misconceptions of the geographical con-
tents displayed on a map.

A non-representative survey of students at the University of
Siegen revealed difficulties in correctly assessing the size of indi-
vidual countries and continents in relation to each other. The ex-
tent of the distortions on a map with Mercator projection was un-
derestimated by the majority. For example, when comparing the
area ratios of Greenland and China. Due to the increasing distor-
tion of the Mercator projection with increasing latitude, Green-
land is shown in a strongly distorted way. The correct size ratio
(China is about four times larger than Greenland) was only recog-
nized by 21.9% of the participants.

Further misconceptions often result from the insufficient under-
standing of map & space and a missing knowledge about the angle,
length or directional accuracy of map projections. The use of
globes, internet mapping tools and maps with different projection
characteristics can prevent the manifestation of these misconcep-
tions already in primary school.
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Sarah Gaubitz

Options for handling complex problems of global
change from the perspective of primary school
children

Complex core problems of global change such as the current ex-
tinction of species and climate change are already of interest to
children of primary school age, as evidenced by survey studies such
as the Geolino-UNICEF Child Value Monitor or the current World
Vision Kinderstudie. Moreover, educational policy documents such
as the Agenda 2030 call for an examination of these complex prob-
lems within the framework of Education for Sustainable Develop-
ment (ESD) for primary schools. Thus, insights into the ideas of pri-
mary school children about possible ways of dealing with core
problems of global change are relevant. Nevertheless, up to now,
only limited studies have been available on the options for action
that primary school children name for complex problems of global
change that are relevant in the context of Sustainable Develop-
ment. This question is one of the research topics within the study
"Value orientations of primary school children in the context of
Sustainable Development" (cf. Gaubitz 2018).

The findings of the study show that the interviewed children see
an urgent need for action and perceive complex problems as con-
trollable since they name a broad spectrum of options for dealing
with them. One can deduce consequences for adaptive (primary)
education in the context of ESD from the results of this study.

1. Introduction

At present, core problems of global change such as species extinc-
tion, soil degradation and climate change, as well as the associated
interactions in our Earth system, threaten Sustainable Develop-
ment within the planetary guard rails (cf. Rockstrom et al. 2009,
472ff.). In order to change these core problems towards Sustaina-
ble Development, major transformation is needed (cf. UN 2015,
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1ff.). 17 Sustainable Development Goals (SDGs) have been devel-
oped for the realisation of Sustainable Development. In each of
these goals, all three values of Sustainable Development (ecologi-
cal, economic and socio-cultural values) should be explicitly taken
into account (cf. UN 2015, 1). Furthermore, strategies for the real-
isation of Sustainable Development were formulated. In literature,
three strategies are discussed for the implementation of Sustaina-
ble Development: the efficiency, consistency and sufficiency strat-
egy (cf. Michelsen/AdomRBent 2014, 34; Stoltenberg 2009, 6f.).
These strategies can also be supplemented by the justice and ed-
ucation strategies (cf. Altner 2009, 79; Stoltenberg/Michelsen
1999, 48). These strategies will be briefly presented below:

The efficiency strategy pursues an optimised use of a resource,
mainly by using technical innovations (cf. Hauenschild/Bolscho
2009, 40f,; Stoltenberg 2009, 6). In contrast, the consistency strat-
egy intends to maintain the regenerative capacity of ecosystems
and accordingly use resources only in the quantity and at the pace
at in which nature can renew them (cf. Hauenschild/Bolscho 2009,
41; Stoltenberg 2009, 6). In contrast to the efficiency and con-
sistency strategy, the sufficiency strategy focuses on the individual
and his/her values (cf. Hauenschild/Bolscho 2009, 41). The aim of
this strategy is to reduce consumption or resource use. Values
such as frugality, thriftiness and renunciation are at the forefront
of this strategy.

The justice strategy - in the sense of distributive justice - aims at
reducing poverty and promoting social justice (cf. Stoltenberg
2009, 7). The education strategy is closely interlinked with the jus-
tice strategy. The United Nations already emphasized the out-
standing role of education for transformation processes towards
Sustainable Development in Agenda 21 (cf. UN 2015, 3), but even
more so in the current 17 SDGs. For this reason, ESD is also one of
the 17 SDGs, but it can also be seen as being at the intersection of
all other goals, since ESD always has a significant role to play in
achieving them.
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Knowledge of such strategies, which falls within the area of envi-
ronmental knowledge, represents, along with attitudes and be-
haviours, one of the interrelated components of environmental lit-
eracy, the central concern of ESD (cf. Paden 2012, 17). Kinzli and
Bertschy also refer to the competence of having knowledge of cri-
teria for Sustainable Development (cf. Kiinzli/Bertschy 2008, 40),
which are assigned to the competence area "acting inde-
pendently" (ibid., 39). For this reason, it is highly relevant to the
claim of designing adaptive teaching (cf. Helmke 2009, 231) to be
aware of options for action and the knowledge contained therein
regarding Sustainable Development of primary school children.

2. International state of research and research
desiderata

With two exceptions (cf. Billmann-Mahecha/Gebhard/Nevers
1998; Hauenschild 2002), the few studies available on the above-
mentioned topic area originate abroad (Finland, Slovenia, Portugal,
USA, Brazil and England) and were partly conducted with pupils
who were no longer of primary school age (cf. e.g. Aho 1984,
Alaimo/Doran 1978; Pozarnik 1995; Hauenschild 2002). Besides
the fact that these studies are no longer up to date (several studies
date back to the 1970s), it is objectionable that they show contra-
dictory results (cf. Aho 1984; Nevers/Gebhard/Billmann-Mahecha
1998; Pozarnik 1995). The approach taken in some studies can also
be questioned as the interviewed children were already given op-
tions for action (cf. e.g. Alaimo/Doran 1978, 132ff.; Kahn/Fried-
man 1995, 1406). Furthermore, none of these studies analysed
the respective option for action with regard to Sustainable Devel-
opment.

In reference to the research desiderata described above, the fol-
lowing study posed the research question of what options primary
school children have for dealing with complex problems of global
change that are relevant in the context of Sustainable Develop-
ment. In addition to the reasons already mentioned, findings in
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this regard are also in view of the unsupported assumption that
"[...] environmental knowledge, especially that which can be gen-
erally described as knowledge for action, is a prerequisite for en-
vironmental action [...] or that actual action must be preceded by
a willingness to act motivated by various aspects." (Hauenschild
2001, 312), of high relevance, so pupils can shape transformation
processes.

3. Study design

In order to answer these and other research questions, the di-
lemma interview was selected as survey instrument. The choice of
this specific form of semi-standardised individual interviews has
several reasons: This form of interview can be used for focusing on
(content) questions such as conflict perception, options for action
and the individual justifications of the interviewees (cf. Hopf 2008,
352; Keller 2001, 124) and the comparability of the results can be
guaranteed. Another reason for selecting this form of interview is
that the complexity of global core problems is presented in the
dilemmas, since the entire value canon of Sustainable Develop-
ment (ecological, economic and socio-cultural value dimension)
can be integrated into them.

The global core problem of species extinction, resulting among
other things from overexploitation, was chosen as an exemplary
content for the dilemmas to be presented in the interviews. Ac-
cording to Rockstrom, the planetary guard rails have already been
crossed in the area of extinction of species, making this topic par-
ticularly relevant (cf. Rockstrom et al. 2009, 472). The core prob-
lem of the extinction of species through overexploitation contains
all three value dimensions of Sustainable Development and can
hence find its expression in resource dilemmas.

The seahorse, which is threatened with extinction (cf. IUCN 2019),
was chosen as the framework theme. The conservation of sea-
horses, of which approximately 2 million are caught and killed
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annually and which are subject to the Washington Convention on
International Trade in Endangered Species of Wild Fauna and Flora
(cf. RoRiger 2003, 67), represents the ecological value dimension.
The economic value dimension is represented by small-scale fish-
ers in the Philippines and elsewhere and their families and chil-
dren. Their survival is not secured without the capture and sale of
seahorses (cf. ibid., 67f.). The socio-cultural value dimension is rep-
resented by a child who uses dried seahorses as a remedy, as is
customary in Traditional Chinese Medicine (TCM), in order to be
able to participate in activities with other children.

These three value dimensions are interlinked in this complex,
multi-layered problem situation and were presented to the chil-
dren in two dilemmas. Consequently, several perspectives had to
be coordinated and the predicaments offered great potential for
different value orientations, options for action and different argu-
mentations. In order to grasp these aspects, the children were not
only asked in the interviews to name the conflicting values within
the dilemmas, but also to name options for action and justify all
their statements.

A total of 12 girls and 12 boys aged between eight and eleven
years were interviewed at the end of primary school. The inter-
views were between 40 and 60 minutes long. The resulting data
were evaluated using a specific form of qualitative content analy-
sis (cf. Kuckartz 2018).

During the interviews, all children showed a high level of motiva-
tion and willingness to deal with the complex dilemmas. This is
shown, for example, by the questions asked by the children (cf.
Gaubitz 2018, 185). This willingness is also called willingness to
work by Steinke and represents a form of goodness (cf. Steinke
2004, 320). This underlines that resource dilemmas can also be
used in technical and factual instruction to promote environmen-
tal literacy.
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4. Selected results

Central results of the study reveal that the interviewed children
not only recognized and named the resource objectives, but also
reflected and assessed them comprehensively, linking the value
dimensions of Sustainable Development. In addition, they listed a
broad spectrum of options for action that could be assigned to the
guidelines for Sustainable Development (cf. Gaubitz 2018, 179ff.).
The latter point will now be reported in even greater detail. First
of all, the range of options for action for dealing with the dilemmas
that were named is shown. For this purpose, categories were in-
ductively formed during the analysis. In a second step, the options
for action named by the interviewed children were then deduc-
tively examined with regard to the guidelines for Sustainable De-
velopment (see introduction). The results of these analyses are
also presented here in two steps.

4.1 Options for action

Basically, it becomes apparent that the values facing each other in
the dilemma have been taken into account in the above-men-
tioned options for action. Moreover, the interviewed children not
only formulated one option for action, but also weighed up differ-
ent options. It should also be emphasized that the interviewed
children also suggested options for action that represent compro-
mises. For example, a compromise suggested is that only sea-
horses that are not pregnant (cf. Gaubitz 2018, 200) or only sick
seahorses should be captured, since "they die when they are sick
anyway" (Estelle in Gaubitz 2018, 200).

In the investigations of Voelker and Horvat as well as Billmann-
Mahecha, Gebhard and Nevers, compromises are also sought in
the proposed solutions. Voelker and Horvat find that children in
grades 5-8 respond to the question "How do you think this prob-
lem could be solved?" (Voelker/Horvat 1976, 354), concerning en-
vironmental ethical problems, tried to solve them with
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compromises: "Compromise Solves It" (ibid. 357). And also, in the
study by Billmann-Mahecha, Gebhard and Nevers, they stated that
compromises are formulated in the solution proposals of the chil-
dren and young people questioned (cf. Billmann-Mahe-
cha/Gebhard/Nevers 1998, 288).

Political measures in the form of bans and laws are mentioned as
a second option for action (cf. Gaubitz 2018, 201). Furthermore,
the possibility of taking action towards the research of new drugs
that make the intake of seahorse powder obsolete reveals a belief
in medical progress or technical optimism as a solution for the
complex problem situation (cf. ibid. 199).

In addition to adequate options for action, two children also men-
tion unrealistic options for action. For example, referring to the
seahorses, one child suggests that they could hide (cf. ibid., 196)
or in regard to the seahorse farmers that they should no longer
catch seahorses (cf. ibid., 197).

Finally, it should be pointed out that the above-mentioned options
for action are also partly taken up again at other points in the in-
terviews, e.g. when expressing wishes.

4.2 Equivalence to Sustainable Development guidelines

The reconstructed options for action can be meaningfully assigned
to the Sustainable Development strategies. In this way, all strate-
gies are reflected in the children's options for action mentioned
above. Some of the interviewed children's options for action and
their assignment to the strategies of Sustainable Development are
presented below as examples.

One example of an option for action was using the seahorse re-
source more optimally, so that one seahorse could be used for
"100 children". This is in line with the efficiency strategy (cf. ibid.,
203).
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Another very prominent option for action was the creation of tem-
porary protection zones for seahorses, which can be dissolved as
soon as the population has recovered. It is also proposed that
pregnant seahorses should not be captured as long as the off-
spring have not been born (cf. Gaubitz 2018, 204). These options
for action can be assigned to the consistency strategy. Further-
more, options for action could be identified that can be assigned
to the sufficiency strategy. The children interviewed refer to differ-
ent stakeholders (sea-horse farmer, sick child, drug manufacturer).
Some of the children also refer to themselves in their statements,
such as a boy who would want to use the seahorse powder "eco-
nomically" if he had to take it (cf. ibid., 205).

Another very prominent proposal is that of donations. Besides
money, the interviewed children recommend donating food and
water to the seahorse farmer families. In this context, NGOs such
as UNICEF and Greenpeace as well as SOS Children's Villages are
also mentioned. Ideas are also expressed, such as how to found an
aid group yourself, become a sponsor or think up a (donation)
campaign (cf. ibid., 195). This shows once again that the inter-
viewed children perceive the situations as controllable and some
of them perceive themselves as creators. Since such options for
action focus on a more just distribution of money or goods, these
options for action can be assigned to the justice strategy (distrib-
utive justice) (cf. ibid., 205).

Statements that aim at educating people about extinction of spe-
cies and those aiming for an escape from poverty by attending
school can be assigned to the education strategy. Such statements
are rarely found (cf. ibid., 206).

It is also clear that there are value orientations of primary school
children in the context of Sustainable Development behind the op-
tions for action that are discussed elsewhere (cf. ibid., 195ff.).
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Overall, it can be shown that the children interviewed are able to
develop a variety of options for dealing with the dilemmas which
are in line with Sustainable Development guidelines. This ability
corresponds to the competence formulated by Kinzli and
Bertschy of having knowledge of Sustainable Development criteria
(cf. Kunzli/Bertschy 2008, 40), which is assigned to the area of
competence "acting independently" (ibid. 2008, 39). This means
that the interviewed children already have environmental mental
literacy at the end of their primary school years, and thus (science)
education can build on this.

5. Conclusion

The reported results make it clear that the interviewed children
perceived the complex problems as influenceable, as they were
able to name a multitude of options for dealing with them. Fur-
thermore, it could be shown that the mentioned options for action
could be assigned to the strategies of Sustainable Development.
In addition, dilemma stories proved to be suitable to enable chil-
dren to deal with complex core problems of global change in a me-
thodically and didactically guided way. These results encourage
the application of dilemmas in (factual) teaching. Moreover, they
promote the adoption of strategies for Sustainable Development
in adaptive teaching as early as in primary school within the
framework of ESD and thus provide new impulses for service
learning, for example. For only in this way, children can be empow-
ered to participate as responsible citizens in social life at local and
global level, taking into account inter- and intragenerational jus-
tice in the sense of a great transformation for Sustainable Devel-
opment.
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Swaantje Brill

Museum Field Trips in Primary School: An
Approach to Children’s Perspectives

This article presents my dissertation project, which focuses on mu-
seums in school field trips and asks how these environments are
represented in the children’s perspectives. As an introduction, con-
siderations on pupils in the context of out-of-school learning are
presented and museums are classified as places of teaching and
learning. Subsequently, the necessity of dealing with the children's
perspective is presented and my research approach with its meth-
odological challenges is described. By using an example of a pre-
liminary study with interviews, | will introduce an opportunity how
to approach children's perspectives. The article concludes by a
short discussion of what indications result for out-of-school learn-
ing and extracurricular museum education.

1. School Field Trips to Museums

According to Erhorn and Schwier, field trips in a teaching context
are activities which are primarily concerned with opening up dif-
ferent spaces of learning in everyday life (cf. 2016, 7). The places
are thus visited, since it is assumed that they connect curricular
content with the children’s worlds. The potential of such an out-
of-school learning environment is primarily based on real or origi-
nal encounters on site (from school as well as from museum-ped-
agogical perspectives). They enable to include teaching topics and
learning experiences in authentic contexts, which are not possible
in the school itself (Pech 2008, 71; Rupprecht 2016, 269; Sauer-
born & Brithne 2012, 14). From a programmatic point of view, out-
of-school learning locations shall overcome subject boundaries,
enable methodological opening and promote motivation for deal-
ing with the learning subject. In this way, such destinations be-
come relevant as places of teaching and learning in the school
sense.
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Concerning pupil’s field trips, it is necessary to ask whether these
destinations can be alternatives to school or whether they are un-
derstood as destinations 'colonised by school' and 'subjected to
the logic of school' (Budde and Hummrich 2016, 33) by the actors
involved.

2. Museums as Places of Learning

Latest since the 1990s, museums have established themselves as
extracurricular destinations for children, with their own educa-
tional qualities (Weils 2016, 91).

Rupprecht (2016, 268pp) identifies three potentials of education
in museums: encountering the original, the different learning en-
vironment of museums, and the acquisition of museum compe-
tence. We also find encountering the original in the aspects de-
scribed above that are relevant for field trips to out-of-school
learning locations from a school perspective. However, Rupprecht
also emphasises the specificity of the museum itself and a mu-
seum competence closely related to it, which she describes as an
ability to deal with museums and their ,things’ in a self-confident,
critical and meaningful way. Among these 'museum things' are all
the exhibits, the things of the displayed collection.

Exhibits in museums are representative of a subject or a learning
content that needs to be uncovered (NRW-Stiftung 2001, 31, 35).
A special characteristic of those 'museum things' is their decon-
textualization. Exhibitions, and in particular their pedagogical
preparation, are specially arranged spaces in which exhibits are
selected, prepared and staged. The original things are thus sepa-
rated from their natural surroundings in order to finally make
them accessible in museums. That implies: An exhibit has already
gone through several steps of re- or decontextualization before it
can be interpreted in its new museum context and furthermore be
contextualized in terms of education.
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A central characteristic of the learning environment of the mu-
seum, which distinguishes it from other classical primary school
learning environments without an explicit educational assignment
(such as forests as places of learning and experience), is the form
of presentation in the museum and the offers that are considered
relevant to school and prepared for museum education. This prep-
aration is a genuine characteristic of exhibitions, because the ac-
quisition of museum competence in the sense of Rupprecht seems
to be supported especially with a critical examination of museum
exhibits. It shows that a museum is a place that enables education,
but also requires it (cf. Fligel 2009, 137). For a competent ap-
proach to the museum in the sense of a critical and meaningful
examination of material culture as well as the museum as an ob-
ject itself, educational field trips need to focus on this. The discus-
sion points to an inner contradiction: The decontextualization is
constitutive for exhibits but contradicts the assumption of school
field trips with the aim of encountering the original.

In view of the ambitious assumptions about out-of-school learning
location like museums and the simultaneously limited research
basis for children's learning in museums, it seems reasonable to
examine the opportunities of acquiring so-called museum compe-
tence in terms of a learning and teaching goal to be achieved. Pre-
vious studies are to be assigned to audience and impact research
and aim above all at the further development or adaptation of di-
dactic materials and concepts. Koch and Hille (2012) derive quality
criteria for educational work in museums from the results of sen-
tence completion tests on the exhibition of a children's museum.
Bellmann et al. (2013) describe the development of educational
material and play stations in museums by analysing video-graphic
observations of children. Studies on the learning potential of ex-
perimental stations in science centres by Alberts and Giest (2011,
2012) show that activating primary experience itself does not lead
to a deeper understanding of an learning object and that learning
actions require inductional support.
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3. An Approach to the Children’s Perspectives

The interest in teaching and the aims pursued by the various ac-
tors (e.g. teachers and pupils) must not necessarily be equated
(Wiesemann 2009, 181). Wiesemann describes children's own
agendas that become clear in pupil actions and are manifested in
everyday definitions of school routines - be it in the classroom, in
the school building, in the playground or even outside the imme-
diate influence of the school (loc. cit., 177). Scholz and Rauterberg
(2008) emphasize this relevance of the distinction between per-
ceptions and interpretations of teachers and students at field trips.
For example, the museum as a museum pedagogical or school
pedagogical space can be interpreted and developed by the vari-
ous actors both in common and in different ways. Anderson, Pis-
citelli and Everett (2008, 257) have identified references to a dif-
ferentiated agenda of children and adults in museum educational
settings, which they categorize as "time", "content" and "mission".
Children's concepts of meaning and regulation (cf. Heinzel 2013,
708) are not necessarily the same as those of childhood images
from which adults start and from which such educational pro-
grams are derived (cf. Honig 2009). By no means can we be sure
that the children perceive the out-of-school learning environment
as illustrative, for example, as it is proclaimed didactically (Baar &
Schénknecht 2018, 40, 109) or that children find references to
their everyday environment through the educational programs.

For researchers as well as for pedagogues in field trips, this leads
to the claim that the assumptions and perspectives of the peda-
gogical actors and programs should be contrasted or compared
with the children's ideas. In a first step, however, it is necessary to
make the children's perspectives at the field trip accessible and
reconstructible through research.
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4. The Research Project

While the orientation towards the children's perspective is repeat-
edly mentioned in the context of museum pedagogical concepts
(Sturm 2004; Kunz-0Ott, Lefarth, Kindler & Stephan 2004), an exact
analysis of these perspectives can be marked as a desideratum.
Although numerous research results point to the existence of a
difference in perspective and the associated challenges for di-
dactic concepts, a precise analysis of children's perspectives on
the learning location museum remains undone.

In my analysis of museums as out-of-school education locations in
their most diverse forms and conceptions, | focus on children as
actors and turn to the question of their modes of perception and
access, which can be brought into interaction with museums (cf.
Winderlich 2015, 5). The focus is led on the theoretical concept of
the child as an actor (cf. New Childhood Studies). My research per-
spective is directed towards an active, competent and pragmatic
examination of children (cf. Heinzel, Kréanzl-Nagl & Mierendorff
2012, 14) with the learning environment of museumes. In this con-
text, | will pursue the research question of how the museum as an
educational institution presents itself in the perspectives of chil-
dren. The children’s activities of interpretation and giving meaning
(Wiesemann 2009, 177) are the focus of my research interest.

The qualitative methodological approach is based on Grounded
Theory (Strauss & Corbin 1996, Mey & Mruck 2009). The pre-
sented data is generated by qualitative interviews with children
(Fuhs 2000) and evaluated in a combination of category building
and sequence analytical reconstruction (Deppermann 2008, Wer-
net 2006).

In order to create access to children's perspectives and their activ-
ities of interpretation and giving meaning, however, methodical
and methodological challenges must be considered in order to al-
low children to have their voice heard in the research situation and
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to understand or reconstruct their perspectives (Heinzel 2013,
707).

Fuhs (2000, 89) cites the question of the truth content of chil-
dren's stories and the generational difference between children
and adults as methodological challenges that may be reflected in
the survey situation and the evaluation process of qualitative in-
terviews with children. In the sense of "new" childhood studies |
understand children as competent 'constructors' of their lives (cf.
Heinzel 2013, 707). The question of validity can therefore be taken
into account in my research as it refers to the actual experienced
and designed realities of children (loc. cit.).

The generation gap and the associated adult-centeredness in
childhood research remain present as a research problem. | try to
counter this problem with a methodic triangulation (Flick 2008) by
successively developing and adapting the procedures of data col-
lection® and the method of analysis in the sense of Grounded
Theory.

5. "Why are there museums?"%’

The following excerpt shows an interview sequence with a fourth
grader who has already visited various museums. The museum vis-
its she describes took place both in school and in her leisure time,

36 The data presented in this article derives from a pilot survey of the above displayed dis-
sertation project. As part of my later research work, | conducted interviews as well as ob-
servations of children at a museum in Cologne. In these detailed observations, not only
linguistic interactions, but also physical and material dimensions can be taken into account
in pedagogical offers of museums. The analysis of such reality-based situations takes pupils
as actors in class situations and provides indications of their contributions to the local learn-
ing culture (Wiesemann 2009, 189f.).

37 Translation of the interview question posed in German "Warum gibt es Museen?”, The
interview sequences were conducted in German, in this article they are displayed translatet.
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so that the girl's explanations refer to experiences made in school-
trips and extracurricular events.

When asked why there are museums, Marie explains (MS_1117_Z.
48-71):

“To show people things that they can't see otherwise, but
also special things, such valuable things, and you just want to
show them to people, because otherwise perhaps only those
who know the person in question well know it, and they want
to show it to the public a bit, | think (...). For example, some-
one who can't move so well and just can't travel around the
world and then he can (see/experience) things, like a giraffe
that only exists where you have to travel from here, or in the
zoo. But you don't see them like that in the wild and then you
can look at them quite well.” [translated from German by
S.B.]

Marie refers to the opportunity of getting out of the daily routine
by visiting a museum ("someone who can't move so well and just
can't travel around the world") in order to get to know other
places. Through the museum, it is given access to new or foreign
spaces. In addition, Marie describes that expert knowledge is
made available to a broad audience, "the public" ("to show it to
the public a bit"). For museum visitors, the exhibits enable a close
look ("you look at them quite well") at the phenomenon, which
only becomes accessible through the museum activity of display-
ing ("to show people things"). Her description corresponds to the
original function of museums and the activity of museum commu-
nication. Thus, Marie names a description of the place of learning
that is also found in the programmatic presentation in the dis-
course on education in schools and museums. The extent to which
Marie's attributions would also show up in practice remains unan-
swered by the interview sequence. The interpretive process,
which shows itself as an in-situ activity at the museum, | encoun-
ter by carrying out observations of children at museum field trips.
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6. Conclusion and Outlook

Moments of children's involvement with and interpretation of the
out-of-school learning place are mapped on the basis of the data.
From this, indications of possible potentials of the learning loca-
tions can be gained.

In the qualitative interview analysis to children's perspective on
museums, reflections on visitor orientation and access to cultural
and aesthetic experiences can be highlighted as children’s ap-
proaches. In the coding, however, references to school character-
istics that are (re)produced by children to the out-of-school envi-
ronment are also made clear. Whether these codes also manifest
themselves in the practices of the actors on site (in observed mu-
seum visits), and to which extent museums in school field trips (e.g.
‘museum as an out-of-school learning environment’ or ‘museum
as a learning environment itself’) are produced, remains unclear
at this point and will be investigated in the further course of the
research through observations in museum visits.
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Urs GieRelmann and Uta Birkholzer

The “Hauberg” as an extracurricular learning
location

1. History

More than 2500 years ago there was a big forest all over the Sieg-
erland. It consisted mainly of beeches and only very few other
trees. Then the Celts came and found iron-ore on the ground and
that's why they settled there.

They knew how to produce iron out of the iron-ore in special fur-
naces and so they made iron and forged it.

These special furnaces can be found in lots of places in the forests
of the Siegerland.

In the “historical Hauberg” such a furnace was rebuilt and people
tried to make iron like the Celts. But this is difficult because the
Celts didn’t write down how they did it and so it’s trial and error.

But what is sure, is that the Celts needed a lot of wood for their
work and after several hundred years there was no forest left. And
also not much iron-ore on the surface, that could be found easily.

So the people went away, only very few stayed in the Siegerland
and a new forest could grow — a beech forest like before.

In the Middle Ages new people came — the Francs. They also
wanted to have iron and they began mining. They had new and
better ovens and furnaces to melt the iron-ore and produce iron.
But they also needed lots of wood and again the forests disap-
peared.

Therefore, in the 15th century the sovereigns feared to lose their
income of the iron industry and began to rule the management of
the forest. In 1562, Count Johann zu Nassau enacted the “Wald-
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und Holzordnung” which ruled nearly everything accorded to the
forest. The “Haubergswirtschaft” was developed and continued
with only slightly changes until the 20th century.

Here in the “Historical Hauberg Fellinghausen” we try to show how
people in this time managed the forest.

In 1961 the railroad from Siegen to the Ruhrgebiet was finished
and hard coal could be brought easily to the Siegerland. That's
why the charcoal lost its importance and the intensive forest man-
agement of the Hauberg to produce sustainable large amounts of
wood was no longer necessary to its former degree. For some dec-
ades the bark of the oaks for tanning was the most valuable prod-
uct of the Hauberg. In and shortly after the wars in the 20th cen-
tury the Hauberg was again for some time necessary for survival,
but after that all the agricultural and industrial uses vanished and
only the firewood remained.

2. Ownership

In the Siegerland most of the forest is owned by forest commons.
These are cooperatives of members of a village, which own the
forest together and have only ideal parts of the Hauberg — like
shares. For the work in the Hauberg the shares have to be trans-
formed into real parts of the ground. The whole area of the forest
common is divided in about 20 parts and every year the owners
work in one of these parts. This part is shared out between the
members of the forest common according to their shares. The ar-
eas to work at are marked with small poles with the families notch
at the boundaries.

Normally the dividing took place in February after the melting of
the snow.
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3. The work in the Hauberg

In March, people began to chop down the birches (apart from
some seed-trees) and other trees and bushes. The oaks that
should be debarked kept standing until May.

The trees were chopped with an axe. It was important to cut the
trees deep at the ground to use all the wood. The stumps had to
be smooth and sloping, so that the rain could run off and the
stumps didn’t foul. The wood was mainly used for charcoal pro-
duction.

The brushwood and the branches were chopped with the chop
knife (Knipp) and bundled up. The bundles were called “Schanzen”
(Figure 1) and were used in the communal baking houses in the
villages — to spare wood and to reduce the danger of fire.

: “Schanzen”

Fgue

In May, the oaks were debarked with a debarking spoon (Lohloffel)
(Figure 2) while they were still standing. So the bark could dry
hanging down the trees. The dried bark was used to tan the skins
of the cattle to produce a very hard and enduring leather.

Afterwards the wood of the oaks was also chopped down and
used in the charcoal kiln.
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Figure 2: “Lohléffel”

Now there should come coppice shoots out of the stumps to re-
new the forest (Figure 3). The forest was so important that it was
not allowed to clear it to make fields or pastures. That is why the
fields and pastures were in the forest.

i

Figure 3: Coppice shoots

In the area where the trees had been harvested, now the rest of
the vegetation (grass und herbs) was burned and the ground was
prepared with hoes and ploughs.

In June after the last frost, people could sow buckwheat. They had
to harvest it in the end of September before the first frost. Rye
could be sown in August or September and be harvested the next
year in August.
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After sowing the seeds were covered with some earth. Normally
the members of the forest common did it together with the help
of a special plough — a Hoach.

While harvesting everybody had to take care not to hurt the cop-
pice shoots. People were ordered to take a sickle - a scythe is not
allowed. The rye was bundled up to sheaves. 9 sheaves are put up
in a circle and the 10th is put over the others as a kind of hat. So
the rain can run down on this “knight” and the rye can dry. After
1 or 2 weeks the grain was threshed, later grinded and then people
could bake bread in the baking houses.

After the agricultural use the coppice-shoots could grow for an-
other six years without being disturbed. Then the members of the
forest common used the Hauberg as a pasture. They brought cat-
tle and sheep to eat the grass and the herbs between the trees. A
shepherd should herd them and make sure that the animals didn"t
eat the coppice shoots. In most forest commons goats and pigs
were not allowed, because they made to much damage.

4. Charcoal

The charcoal burner made charcoal of the oak and birch wood in
a charcoal pile. First, he built a shaft from poles of about 1 m
length. Around this shaft he laid the other wood in the shape of a
half dome. Then he put grass and branches of spruces onto the
pile and covers it all with soil.

He put some glowing wood into the shaft and shut it with a cover.
Now the charcoal burner had to pay attention that the wood
didn't catch fire and only glowed. For that he made holes into the
pile or closed them according to the weather conditions and to the
progress of the glowing.

The charcoal pile in the historical Hauberg takes about 10 days un-
til it's ready, a bigger one needs more time.
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When the carbonization was finished the charcoal burner and his
helpers uncovered the pile and carefully took out the charcoal
while extinguish it with water so that it won't catch fire in the end.

The charcoal was used in the iron industry, today people take most
of it for barbecues.

5. Living community in the Hauberg

Because the Hauberg is a different kind of forest, it has also a dif-
ferent kind of living community. There are special grasses, herbs,
birds, butterflies, beetles and other insects who like to live in the
various stadiums of the Hauberg. So the Hauberg causes a higher
variety of species in the area and homes some rare creatures.

6. Hauberg as a place of learning outside from school

In the Hauberg pupils can learn a lot of different things. It begins
with the history of their home. They can imagine how their ances-
tors lived centuries ago. They can try to use the old tools and do
some of the work in the Hauberg.

They can also learn about the functions of the forest. At the exam-
ple of the Hauberg it is easy to explain the productive function (use
of wood, place of work, income and food source etc.), the protec-
tion function (protection of climate, soil, water, species etc.) and
recreation function. They can see the Hauberg as one of the earli-
est sustainability systems and discuss this for today so important
principle.
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