Abstract Volume
16th Swiss Geoscience Meeting
Bern, 3oth November – 1st December 2018

16. Climate Change Education and Outreach

Symposium 16: Climate Change Education and Outreach

506

16. Climate Change Education and Outreach
Moritz Gubler, Marco Adamina, Matthias Probst, Sibylle Reinfried, Peter Stucki
Swiss Association of Geographers (ASG)
Swiss Association for Geographic Education (VGDch)

TALKS:
16.1

Colberg C.: Experiences of nature and environmental attitude of primary school children as a starting point for
research-based Climate Change Education in teacher training

16.2

Gubler M., Brügger A., Brönnimann S., Eyer M.: Opportunities and limitations of local climate information in
climate change education

16.3

Guckes K., Fischer S., Siegmund A.: Dem Klimawandel nachhaltig begegnen lernen – Förderung der
Handlungskompetenz von Jugendlichen zur Anpassung an die regionalen Folgen von Klimaveränderungen in
Baden-Württemberg

16.4

Linsbauer A., Chow N., Christen J.,Gattlen J., Gertschen M., Heeb N., Hoelzle M., Keller F., Lozza H., Meeus B.,
Millhäusler A., Scherler M., Spoerri R.: Expedition 2 degree: The 2°C target in the Alps – An Experience in Virtual
Reality

16.5

Reinfried S., Adamina M., Probst M.: Education on climate change and climate policy: learning opportunities for
all school levels.

POSTERS:
P 16.1

Eugster M.: Climate change education and projects in Swiss secondary schools

P 16.2

Hernández-Almeida I., Korpanty C., Boehnert S., Borges R., Cavaleiro C., Contreras A., Durán Toro V., Elyashiv
H., Hohmann S., Kirillova V., Liu Y., Madaj L., Martínez Méndez G., Müller-Dum D., Neto dos Santos C., Paz
Orfanoz-Cheuquelaf A., Costa Portilho-Ramos R., Rebotim A., Reyes Macaya D., Rossel P., Saavedra-Pellitero
M., Schmidt C., Tamborrino L., Tangunan D., Wang H.: “Once Upon a Time…” – Using fictional stories to educate
about climate, oceans and science

P 16.3

Subedi S., Hetényi G., Sauron A., Denton P.: Seismology-at-School in Nepal: Education and outreach

P 16.4

Winkler B., Cook J.: Using an interdisciplinary MOOC to teach climate science and science communication to a
global classroom

P 16.5

Naegeli K., Habermann M., Kronenberg M., Hellmann L., Schwikowksi M.: Girls on Ice Switzerland – using
immersion to inspire interest in science

Swiss Geoscience Meeting 2018

Platform Geosciences, Swiss Academy of Science, SCNAT

Christina Colberg
Pädagogische Hochschule Thurgau (PHTG) , Unterer Schulweg 3 , CH-8280 Kreuzlingen 2.
(christina.colberg@phtg.ch) UND
Departement für Umweltsystemwissenschaften, Didaktikzertifikat Umweltlehre, Universitätstrasse 16, CH-8006 Zürich.

Climate change is one of the challenges for the coming generations. Learners of all ages should be sensitized for this topic.
The aim is to ensure that learners acquire skills that will enable them to actively and responsibly shape the future
(éducation21, 2016).
In order to enable student teachers and in service teachers to implement climate change issues effectively in their
classrooms different actions are taken at the Teacher Training University of Thurgau (PHTG):
1. Research projects on climate change education topics like e.g. the effectiveness of specific interventions in real
school settings.
2. Research studios and thesis work at PHTG where the students are enabled to perform their own research projects
within the field of climate change education.
3. Pedagocical content knowledge (PCK) courses at PHTG which address climate change and the methodology of
teaching climate change related topics.
All three topics are addressed in this contribution.
Research projects:
How should learning situations be designed to acquire both knowledge and action competence in the field of climate
change education? Teaching activities outside the classroom are generally considered as beneficial learning situations.
However, the effectiveness of those has been insufficiently investigated (e.g. Messmer et al., 2011). In order to discuss the
conditions of effective environmental outdoor education two aspects need to be taken into account: The value of
experiences in nature in general and the learning effectiveness of a school-based interventions on the other hand.
Therefore an intervention study with 5th and 6th graders in Swiss primary schools – which addressed climate change
issues was performed by Imhof (2016): Applying a pre-post-follow-up-design two experimental groups (in- and outdoor) and
one control group (to avoid testing effects) were tested concerning their environmental knowledge, environmental attitude
and environmental action competence. Results show first, that two groups (in- and outdoor) significantly gain environmental
knowledge. Second, the environmental attitude is not significantly affected in those groups. Third, the motivation to act
environmentally responsible was increased in the two groups, whereas the increase of the outdoor students was
significantly higher.
Research studios:
One objective of teacher training is that teachers are able to retrace the discussed questions and implement the results of
such studies in their own teaching activities. This is addressed at the PHTG e.g. within the compulsory elective research
studio “Environmental Awareness (3 ECTS)”. A research studio is a research based educational course. The starting point
is a quantitative study carried out by the students themselves, which invesitgates age-, gender-, and location-specific
relationships between the experiences of nature and the environmental attitude of primary school children.
PCK-courses:
As a conclusion of the above mentioned study by Imhof (2016) teaching activities in nature are effective and advisable if
general didactic considerations (e.g. structured planning, student-centered, action-orien-tation, implementation of problem
solving) are taken into account (Colberg et al. 2014).
Furthermore didactic settings of climate change education, which promote action competence in the sense of Education for
Sustainable Development (ESD) must be put up for discussion (Colberg, 2017). This is addressed at the PHTG e.g. within
the compulsory elective study week “Weather Observation and Climate Change (2ECTS)”. The starting point is an
introduction into basic meteorology and climate change science. With that knowledge different aspects of the methodology
of teaching climate change realted topics are being discussed. As a result a comprehensive study unit is designed and
favourably implemented later on.
The interaction of these three aspects paired with in service training courses take up the challenge of enhancing climate
change education with research based, interdisclipinary and multi-perspective problem solving approaches. This will be
discussed in detail during the symposium.
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The impacts of ongoing and future anthropogenic climate change impose one of the major societal and environmental
challenges of the 21st century. In order to cope with these in a responsible and sustainable way, the individual perception of
the related risks plays a crucial role in encouraging climate action. Several findings from social and behavioural sciences
indicate that many people, at least in wealthy Western parts of the world, perceive climate change as an abstract
phenomenon being distant in time, space.
Hence, a multitude of experimental studies has examined the relationship between variations of the so-called
“psychological distance” of information about climate change impacts (i.e. global vs. local framing) and their effect on
concerns about climate change as well as on sustainable behaviour intentions. Although some results suggest that
highlighting proximal consequences may lead to an increase of individuals’ willingness to take action, the majority of
existing studies failed to prove a direct effect of spatially framed climate change information on their motivation to tackle
cliamte change (Brügger et al., 2015).
However, most of these studies focused on adult people at all age levels and the above described approach regarding the
perception of psychological distance has not yet been tested among adolescents. In view of the fact that it will be today’s
and future’s youth that is primarily affected by climate change impacts, and that this group of the population comprises the
future leaders of society, it is of high importance to shed light on their perception of and concerns about the (negative)
consequences of climate change.
In this context, we conducted a written survey among 1st grade high-school students (n=172, 15-18 years old, June 2018)
originating from different parts of the canton of Bern, Switzerland. Using a set of open and closed questions, we tried to
reveal on one hand the perceived psychological distance towards climate change impacts, the level of concern about them,
the students’ self-efficacy expectation, as well as their intentions for climate action. On the other hand, we assessed the
sources of knowledge about climate change, value orientations, travel habits, and different socio-economic factors.
Preliminary results indicate that the students’ perceptions of climate change impacts are not restricted to a distant view, and
that there exist differences regarding the perceived distance depending on the origin region of the students. After an indepth analysis of the data, our results will form the basis for the development and evaluation of teaching materials dealing
with local consequences of climate change in urban environments and its implications for the students’ behaviour
intentions. At this stage, the project will profit from the results of a high-resolution assessment of the summertime heat load
within and around the city of Bern during the recent, very hot and dry summer 2018 (Bund, 08/03/2018).
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Der Umgang mit den Herausforderungen des Klimawandels gehört zu den zentralen Aufgaben der Gesellschaft im 21.
Jahrhundert. Sowohl auf globaler als auch auf regionaler Ebene sind die Auswirkungen der Veränderungen des Klimas
bereits heute in vielfältiger Weise spürbar. Die damit verbundenen Prozesse laufen in komplexen Mensch-UmweltSystemen ab, die vielfältige Wechselwirkungen und Rückkopplungsprozesse aufweisen. Damit geht ein hoher Grad an
Unsicherheiten einher (z.B. bei Klimaprognosen), die bei der Entwicklung nachhaltiger Anpassungsstrategien berücksichtigt
werden müssen. Um diesen Herausforderungen zukünftig auf verschiedenen gesellschaftlichen Ebenen in angemessener
Art und Weise begegnen zu können, ist die Förderung der Beurteilung der regionalen Folgen des Klimawandels und die
Entwicklung nachhaltiger Anpassungsstrategien insbesondere bei Kindern und Jugendlichen als „Entscheidungsträgern von
morgen“, von zentraler Bedeutung. Dieser Anspruch an eine moderne Wissensvermittlung und Kommunikation im Kontext
des Klimawandels steht jedoch oft in Divergenz zur gängigen Unterrichtspraxis. In vielen Fällen werden Lerneinheiten
unterrichtet, die weder die Komplexität von Systemen adäquat vermitteln, noch auf die Unsicherheiten bei der Ableitung
von regionalen Klimafolgen und Anpassungsstrategien eingehen. Meist wird im Unterricht eher auf globale Folgen des
Klimawandels eingegangen und Anpassungsmaßnahmen an die Folgen des Klimawandels kaum beleuchtet.
Hier setzt das Projekt „Dem Klimawandel nachhaltig begegnen lernen (KliN!)“ an: In einem interdisziplinären und
multimethodischen Ansatz wird die Beurteilungs- und Handlungsfähigkeit von Jugendlichen in Baden-Württemberg im
Themenkomplex des regionalen Klimawandels gefördert. Der Fokus auf regionale Klimaveränderungen erhöht dabei das
Interesse und die Betroffenheit der Jugendlichen deutlich im Vergleich zu globalen Themenfeldern ohne direkten
Alltagsbezug. Anhand von exemplarischen Phänomenen aus der Landwirtschaft, Forstwirtschaft und naturnahen
Ökosystemen, sollen Jugendliche bisherige und zukünftige Auswirkungen des Klimawandels in ihrem unmittelbaren
Lebensumfeld erkennen, analysieren und beurteilen lernen.
Grundlage der Vermittlung bildet dabei ein problemorientierter methodisch-didaktischer Dreiklang aus Feld-, Labor- und
Experiment-/Modellarbeit. Dieser Dreiklang wurde im Geco-Lab, Kompetenzzentrum für geoökologische Raumerkundung
der Abteilung Geographie der Pädagogischen Hochschule Heidelberg entwickelt.
Die Auswahl der Themen erfolgt dabei regional-spezifisch in enger Anlehnung an die deutsche Anpassungsstrategie an den
Klimawandel sowie an den aktuellen Bildungsplan für das Bundesland Baden-Württemberg. Neben der Vermittlung und
Erarbeitung fachlicher Zusammenhänge steht besonders die Entwicklung und Beurteilung von nachhaltigen
Anpassungsmaßnahmen an den Klimawandel im Vordergrund des Projekts. Anhand ausgewählter Praxisbeispiele lernen
die Jugendlichen komplexe Sachverhalte aus einer ökologischen, ökonomischen und sozialen Perspektive zu beurteilen.
Durch die Verschneidung von Fachwissen und einer Beurteilung der Nachhaltigkeit von Anpassungsmaßnahmen, bettet
sich das Projekt in eine Bildung für nachhaltige Entwicklung ein und steht somit in direktem Zusammenhang zu den
globalen Entwicklungszielen im Rahmen der Agenda 2030.
Bei der Konzeptionierung der Lernmodule wird die Integration in den Regelunterricht berücksichtigt, um somit langfristig
regionale Klimawandelthemen in die gängige Unterrichtspraxis einzubinden. Zur eigenständigen Fortführung der
Lernmodule an den unterschiedlichen Kooperationsschulen, auch nach Projektende, werden für jedes Thema
entsprechende Multiplikatorenschulungen mit Lehrkräften durchgeführt. Die Schulen werden dadurch langfristig befähigt
Klimawandelkommunikation im Kontext der Bildung für nachhaltige Entwicklung umzusetzen.
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Since the Industrial Revolution, anthropogenic emissions of greenhouse gases, has changed the climate drastically and
global temperatures have risen sharply. At the climate conference COP21 in Paris, in December 2015, the United Nations
agreed on the 2°C target, to limit the maximum temperature increase well below 2°C. The goal is easy to formulate, but
what does it mean? For most people an average increase of 2°C in global temperature is hard to grasp.
This project (funded by SNF Agora: http://p3.snf.ch/project-178628) aims to make climate change tangible and produce an
emotional involvement by means of Virtual Reality (VR). A VR-Experience will simulate the alpine environment around the
Aletsch glacier to let the target audience, mainly young people – classes of secondary and gymnasium schools, experience
scenarios of a future world at and beyond the 2°C target. With high-resolution geospatial data (Jouvet et al. 2011,
Linsbauer et al. 2012) and a professional game environment, users can be transformed into a compelling reconstruction of
the alpine environment (Figure 1). Glacier melt and related impacts on the entire Aletsch region can be experienced
emotionally and realistically in time lapse. A partner playing a game at the tablet station will interactively control the
experience of the user under VR (Figure 2).
The VR-Experience and the possibility of interaction will demonstrate that every individual can contribute by changing
personal behavior and political activism. In addition, the audience will come to understand that a collective effort is required
to control climate change. Users will learn that a social-ecological transformation is needed for a sustainable future with a
more stable climate, a transformation that requires public debate and political consciousness.
The emotions triggered by the VR-experience and the tablet-game will not necessarily lead to sustainable behavioral
changes. Therefore, the VR experience is combined with a space for dialogue (as a class) about causes and courses of
action.
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Figure1: View from the VR-platform on the Eggishorn in direction of the accumulation area (upper picture) and ablation area (lower picture)
of the Aletsch glacier. Screenshots through the VR-goggles.

Figure 2: Set up of VR-experience for the museums. Three users experience a warming high mountain environment under VR, which will
be interactively controlled by their partners playing at the tablet station.

Swiss Geoscience Meeting 2018

Platform Geosciences, Swiss Academy of Science, SCNAT

Sibylle Reinfried 1, Marco Adamina 2 & Matthias Probst 3
1
2
3

Pädagogische Hochschule Luzern, Fachbereich Geographie, Pfistergasse 20, 6003 CH-Luzern (s.reinfried@bluewin.ch)
Pädagogische Hochschule Bern, Institut Forschung, Entwicklung und Evaluation & Institut Vorschulstufe und Primarstufe
Pädagogische Hochschule Bern, Institut Sekundarstufe II, Fachdidaktik Geographie

Within the framework of the project “Education on Climate Change and Climate Policy” (CCESO), learning opportunities for
all levels of education in Switzerland are being developed on behalf of the Federal Office for the Environment. The
development work is based on current scientific findings from climate research and on findings from subject specific
edcational research and the findings from learning psychology. The aim of the project is a coherent and cumulative
educational concept with learning opportunities that are similar in content orientation and structure. Based on the reports of
the IPCC, a grid was developed to analyse the state of climate education in specialist journals for teaching and in textbooks
for all school levels. In addition, interviews were conducted with teachers about their teaching on climate change and student
preconceptions about the topic were researched. With this data collection, deficits and desiderata of climate education in
Switzerland were identified and a cross-stage educational concept on climate change and climate policy was developed,
which forms the basis for the development of learning opportunities (Adamina et al. 20128; Reinfried et al. 2018; Fig. 1).

Bezüge zum didaktischen Konzept:
- Phänomenbezug im Lebensraum der
Lernenden
- Aktivierung von Vorwissen der Lernenden
- entdeckendes, kokonstruktives, dialogisches
Lernen

Ausgangspunkt,
Problemstellung

Thema 1
Klimasystem

Thema 2
Ursachen
des Klimawandels

Thema 3
Bisherige
und
zukünftige
Folgen des
Klimawandels
Synthese

Thema 4
Klimapolitik
und
nachhaltige
Entwicklung

- ausgewählte Aspekte zum Phänomen
- Differenzierung und Weiterentwicklung von
Vorstellungen und Konzepten
- Aufbau und Erweiterung von Denk- Arbeitsund Handlungsweisen
- Bezüge zwischen lokaler Ebene (Lebensraumbezug) und globaler Ebene (z.B. Klimasystem)
- Erkenntnisse zum Klimasystem und zu Handlungsmöglichkeiten auf lokaler bis globaler
Ebene

Figure 1: Structure of the learning opportunities

Learning opportunities developed as examples are currently being tested in class. An e-platform on which learning
opportunities on climate change, climate policy and climate protection are made available to interested parties is being
developed.
The results of the project to date will be presented at the symposium in three short presentations of 15’ each (plus time for
brief discussions).
Part 1: Project framework/output, analysis instrument
Part 2: Results of the data collection
Part 3: Educational concept, concept of the learning opportunities, examples of exemplary learning opportunities
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In a nutshell
With the new curriculum (Lehrplan 21) climate change became an official topic in Swiss secondary schools. Several
approaches to implement climate change education are presented and evaluated.
GLOBE
GLOBE (Global Learning and Observations to Benefit the Environment) offers many local scientific activities for students to
better understand the earth as a system with all its interconnections by scientific exchange. Additionally it connects students
and teachers worldwide and thus brings in an emotional component.
Excursions
Excursions face students with facts, help understand local processes and convey the message to the community.
Exhibitions...
...force students to summarize and to set priorities. The contact with visitors brings a precious learning effect.
Polar science
As climate change shows dramatically in polar regions, polar science is an impressive way to reveal the changes. Teachers
and scientists collaborate as Polar Educators International and bring current science into the classroom.
Seasonal changes
Long term photo projects help detect slow local changes in climate.
Remote sensing
NASA runs several school programs to share scientific data and findings with students.
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Storytelling is a social act that involves sharing values and knowledge. It is a central part of human communities, taking
place in every culture. Using storytelling as a form of dialogue between scientists and the general public can provide a tool
for societal change by raising awareness and inspiring actions. “Once Upon a Time… a Scientific Fairy Tale” draws upon
the versatility of storytelling to promote scientific knowledge to children and adults through illustrated short stories and
poetry. The project was organized in 2016 by an international group of marine science PhD students and postdoctoral
researchers at the University of Bremen. In 2017 the first “Once Upon a Time…” volume was published with funding from
the “Show your Science” competition sponsored by the German science communication foundation “Science in Dialogue”
(Wissenschaft im Dialog). The 12 stories and poems in this volume relate various marine science themes – from marine
biology, ecology, and geology to human interactions with the oceans. The stories aim to convey, in a clear and engaging
way, scientific content inspired by the authors’ (the scientists’) personal research and passions. The “Once Upon a Time…”
volume was published as an illustrated and free to download e-book in English, German, and Spanish. In order to reach a
wider readership, the e-book is also being translated to Italian, French, Chinese, Portuguese, Hebrew, Filipino, Korean, and
Russian. To promote the volume and science communication, the “Once Upon a Time…” group does readings of the stories
and poetry in schools and libraries and at science events. In addition to publishing a second volume (in progress), the
group is seeking international collaboration with teachers, citizens, and scientists to expand the scope and readership of the
“Once Upon a Time…” scientific storytelling network.
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Seismology-at-School in Nepal: Education and outreach
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Nepal is located above the convergent plate boundary between the Indian and Eurasian plates. Therefore, it has
experienced devastating earthquakes throughout history, claiming lives and causing significant damage. The most recent
large Gorkha earthquake (M 7.8) in 2015 killed nearly 9,000 people and injured approximately 22,000. Still, these casualties
and damage were far under the expectations. After the Gorkha earthquake, Nepali people are eager to know more about
earthquakes and seek safety.
Schools play a vital role in the society and teach the essential elements of common values and culture. A proper education
in a school not only teaches the children, but, also reaches deep across their families into the community. Earthquake
education reaching a broad group of the population early in their life is strongly needed, but seismology is not part of the
curriculum in Nepali schools. Our initiative aims to introduce seismology in Nepali schools with the specific focus on
education and crowdsourcing.
We aim to develop several educational activities within this initiative. Beyond teaching adapted to various levels of classes,
we strive for “learning-by-doing” and install low-cost seismometers in schools. We have started this scheme in the Western
Nepal region, where seismologists expect a great (M>8) earthquake, by installing inexpensive seismometers and then seek
that the example is spread to other areas. We tested several types of low-cost sensors in the lab. In the field, we have
started installing Raspberry Shake 1D. The data will be available freely and used to make shake maps, so we hope that
crowdsourcing will also be useful for scientific goals like as earthquake detection, shake map etc. Moreover, the
seismometer in each school will allow students to check and see whether an earthquake has happened in the region, and
what was the respective shaking.
We have installed the first low-cost seismometer in Nepal in western region, which is recording continuously in front of the
student’s eyes, and some local earthquakes have already been recorded. We also have conducted a survey to know the
understanding level of local people where 500 responses are collected from 20 involved schools. This program will attract
students towards seismology and will play a crucial role to make earthquake-safe communities.
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MOOCs (Massive Open Online Courses) are a powerful tool, making educational content available to a large and diverse
audience. The MOOC “Making Sense of Climate Science Denial” applies science communication principles derived from
cognitive psychology and misconception-based learning in the design of video lectures covering many aspects of climate
change. As well as teaching fundamental climate science, the course also presents psychological research into climate
science denial, teaching students the most effective techniques for responding to misinformation. A number of the students
enrolled up to now were secondary and tertiary educators, who adopted the course content in their own classes as well as
adapted their teaching techniques based on the science communication principles presented in the lectures. The MOOC developed by John Cook and the Skeptical Science team - integrates cognitive psychology, educational research and
climate science in an interdisciplinary online course that has had over 35,000 enrolments from over 180 countries thus far.
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Girls on Ice Switzerland – using immersion to inspire interest in science
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Now more than ever, climate change warrants particular emphasis in education because of its potentially harmful effects on
our society. The retreat of glaciers is one of the most visible and tangible results of climate change that is available to
students (Carey, 2007). The alpine landscape, therefore, is an ideal classroom for studying the science of climate change.
Citizens who are better informed about climate change also consider it a more pressing issue (EORG, 2008) and make
better informed decisions.
Girls on Ice Switzerland provides a short course teaching format which combines the advantages of inquire-based teaching
(e.g. Osborne and Dillon, 2007), experimental learning, and the tangibility of climate change science in the alpine
environment. The glacier expeditions are tuition-free and target young women (15-17 years old) from diverse backgrounds,
who are normally difficult to reach or to interest in scientific topics due to either their socioeconomic status, migration
background, or similar challenging life situations. They are at a critical decision-making point in their education and career
paths when a boost of confidence, encouraging role models, and new knowledge of what a science career offers can have
a strong influence on their futures. The primary goals of Girls on Ice are i) increase young women’s self-efficacy and
interest in pursuing science (specifically STEM), ii) create lifelong advocates for the scientific process and its role in public
policy, iii) teach critical thinking skills and iv) enhance leadership self-confidence.
Between 2017 and 2019, Girls on Ice Switzerland is funded by SNF Agora (http://p3.snf.ch/project-171620) and organises
three to four glacier expeditions. During each expedition a team of 9 young women spends 11 days exploring and learning
about the scientific process and the glacial landscape through authentic scientific field studies with professional
glaciologists, ecologist, artist, and mountaineers. Inspired by these activities, there are growing efforts to establish a frenchspeaking Girls on Ice Switzerland as well as similar programs in other countries and regions (Austria, Central Asia).
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