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Teacher-Scientist Partnerships for
Global Change Education
2006-2007 report
CarboSchools is an initiative which promotes partnerships between global change scientists, secondary school
teachers and their students in order to raise young people's awareness of the local and global consequences of climate
change, to encourage them to discover the scientific research and to act locally to reduce emissions of greenhouse
gases. CarboSchools is proposed by two large European research projects on climate change, CarboEurope and
CarboOcean, in which more than 100 institutes from 17 countries are working together to investigate the carbon cycle
on land and ocean respectively.

BRIEFS FROM FIELD PROJECTS
This section gives a few examples of activities with schools in various places in Europe
Ingeborg Levin, Heidelberg
After the 2006 campaign in Mannheim (poster presented in Crete), we just started with a new
project with the same School and teacher as last year. I have a new student (Manuela Rentrop, she
will become a teacher and does her experimental thesis with the new project). This time we will not
only focus on fossil fuel CO2 but also on soil respiration and photosynthesis.
Marc Eyer, Bern
In Bern we are planing a professional training for (swiss-)teachers for next spring with the title "Die
naturwissenschaftlichen Grundlagen des Klimawandels und ihre Stellung im gymnasialen
Unterricht" with illustrious speakers like Thomas Stocker and others. The goal is to achieve a really
interdisciplinary seminar during two days, to bring the topic of climate change into classrooms in
many different ways. The course is still in the state of planning.
REGIONAL PROJECTS
This section shows how some institutions are organising educational projects at the regional level,aiming at
involving several schools with the support of a local coordinator.

•

The carbon cycle and climate change, pedagogic project of the LSCE (IPSL, CEACNRS, France) with secondary schools in Ile-de-France
(by Marc Jamous, scientific mediator)
Based on three European research projects CARBOEUROPE, CARBOOCEAN and GEMS, the
project aims to structure and sustain the diffusion of research and scientific progress on the carbon
cycle towards the general public and young people in secondary schools (colleges, high schools).
To this end, a general public Internet site on carbon cycle and its impacts on global change has been
developed, and a pilot project of co-operation between the researchers of the laboratories involved
in the European projects and the teachers of secondary schools nearby has been set up.
The website comprises three aspects: a " visitors’ space" to inform any person interested by the
carbon cycle on the state of scientific knowledge, "a teachers’ space", to help the teachers to work
in class or workshops on the subject, a "researchers’ space" to help the scientists to prepare their
interventions of scientific mediation.

Welcome screen of the
educational website
dedicated to the carbon
cycle
(http://cycleducarbone.i
psl.jussieu.fr)
The pilot project of cooperation takes place
either during lessons or
during optional scientific
workshops in secondary
schools, where the
problems of the carbon
cycle are investigated.
During these sessions,
the scientific method is
promoted in the hands of
the pupils, so that the
students have a better knowledge of the job of scientists.
The LSCE developed school sessions around three topics: the study of the absorption of carbon by
the plants as well as a knowledge of the climates passed by the dendrochronology, the study of the
sinks and sources of carbon dioxide and the exchanges of CO2 between the atmosphere and the
oceans.
A few pictures from a scientific workshop at Collège Rosa Luxemburg, Lisses :

Taking a core from a tree

Observing tree sections

Measuring tree-rings

Building a “mini-greenhouse”

A final event taking the form of a cycle of conferences for the general public took place at LSCE
from the 28 to March 30, 2007. The last results of the researchers of the IPSL have been exposed
and the pupils partners of the project presented their experimental materials and their results.
Flyer of the final conference in March 2007 :

Pupils presenting their results at the final
conference.

• NaT-Working – IFM GEOMAR, Kiel
(by Joachim Dengg, coordinator)
One group of students was working together with our ecologists (3 students for several months,
another student for 1 year) on a new species of algae that has found its way into Kiel Fjord and is
beginning to take over the ecosystem here. Another student (in a year-long thesis) is studying a
species of jellyfish that has also recently immigrated into the Baltic and feels very much at home
here, especially with the recent mild winter. If the climate continues to warm, we are very likely to
see more of this in the future...
Several groups (15 students) were working on different aspects of salinification of the local Fjord,
because our power supplier in Kiel is washing salt out of underground caverns to store gas for the
winter. The question here was whether that additional salt can be detected as a plume in the fjord
and whether it is likely to affect the ecosystem.
One class of students (20 students) was busy designing a "Game of the Arctic" (board-game with
quiz-questions on environmental issues and Arctic science, similar to the "Game of the Ocean" we
already produced with an earlier group) during the last year, which will be test-played at an open
day onboard one of our ships next week.
One student is doing a one-year long study of a sediment core from the Arctic to determine climate
history from it. We had a group of gifted students (12 students) for whom we offered a series of
lectures on tsunamis, climate change (the IPCC report and acidification) and research with
submersibles from Oktober to May.
Then there was a pilot-project with a group of seven 10- and 11-year-olds on "Ocean Experiments",
where they learned about buoyancy, the thermohaline circulation and CO2-uptake, filtration by
mussels, osmosis in starfish, measuring salinities with refractometers, problems of overfishing, etc.
Another group (10 students) tried to measure a time series of T, S, and nutrients together with our
chemists in the Kiel Fjord from September to now.
Students from Gymnasium Wellingdorf, Kiel,
examining the haul onboard RV ALKOR on
May 3 2007 during a day-cruise onto the Kiel
Fjord.

Doing "Ocean Experiments" on the thermohaline
circulation in the classroom, school year
2006/07.

Same group presenting their experiments
during a 2-day Symposium "NaT-Working
Marine Research" in February 2007 to older
students, teachers and scientists.
Credits: Bettina Bolterauer, IFM-GEOMAR,
Kiel.

• Dimagris CO2 - IBIMET-CNR, Italy
(by Valentina Grasso)
DimagrisCO2: Get down your consumes, reduce your carbon emissions
A contest for school’s students and a scientific exhibition to understand climate change.
A project of the Institute of Biometeorology of the National Research Council and Tuscany Region.
A scientific initiative to raise awareness on climate change: what is it, how it works, and how it’s
changing our lands and our lives.
What if I tell you that you weight 8.000 kilos? If you’d measures your weight in terms of the
amount of CO2 emitted yearly the scales would mark 8 tons, like two small elephants. Well, it’s
time to get slim!
This is the bid of “DimagrisCO2. Get down your consumes, reduce your carbon emissions”, a
contest for the secondary school students in Tuscany. The contest is presented within the scientific
exhibition on “Climate change and sustainability: problem and solutions in Tuscany”, promoted by
Tuscany Region and the Institute of Biometeorology of the National Research Council with the
patronage of the Italian Offices of the European Commission.
The scientific exhibition to raise awareness on climate change and sustainability issues will cover
all the ten provinces of Tuscany to meet students and school’s teachers. The “scientific tour” started
in mid April with the City of Prato, then Pistoia, Florence and Massa before the summer holidays
stop; in September the exposition will start again toward Lucca, Livorno and the other major cities
of Tuscany.
The exhibition is composed of 14 maxi-panels, an information kit on sustainability and consumer
choices and the contest “DimagrisCO2” to encourage students to cut carbon emissions through
environmental friendly life-styles. The exhibition is more over an opportunity for the students to
meet the researchers of the National Research Council who will illustrate them the global climate
change process and the local impacts on the various Tuscany ecosystems.
For better raise their awareness on sustainability issues and climate change, teenagers will be
involved in the contest DimagrisCO2, a real diet to monitor their personal “carbon weight” and cut

CO2 emissions. Within a one–month diet the students will put in practice 4 cutting emissions
behaviours to loose weight and get slim:
- changing classic light bulb with the new high energy efficiency ones;
- switching off all the stand-by of electronics devices they use;
- reducing their use of car, motorbike or bus travel in favour of biking and walking
- selecting waste to recycle.
Climate is changing more and more rapidly mainly due to the increased concentration of green
house gases in the atmosphere. The modern life-styles of the “richer nations” and their energy
intensive consumptions behaviours are increasing and accelerating the global change process.
Technology and scientific research can help but can’t be the only solutions. Earth is calling on each
one of us to survive. Everybody is called to action by making the right consumption choices.
Choosing what to by, how to travel, which food buy and eat. We’re all asked to make our part.
For more info: www.dimagrisco2.it
Contact: Valentina Grasso, Ibimet CNR V.Grasso@ibimet.cnr.it
Tel: 055 3033711 – 328 8865414

TSP PROJECT (COMENIUS)
Demonstration projects have started in Germany, Italy, the Netherlands & Sweden in the frame of
the Comenius teacher training project "Teacher-Scientist Partnership - a tool for professional
development", coordinated by the University of Education Heidelberg.
This Comenius project (3 years duration, started October 2006, 4 countries, 360 k€ EU
contribution) will investigate more in depth the pedagogical patterns of partnership projects and
develop on this basis a series of teacher training modules to respond to the training needs that

teachers face when joining such projects.
• TSP-Netherlands : “School CO2 net”, network of secondary schools observing CO2
(by Menno Keij, project manager)
We tried to find two new schools who want to participate in the network. We find one school in
Delfzijl, a town in the north east next to the sea. I estimate that it will take a few months before the
school will purchase and install the meter. The teachers on another school hesitated to participate,
for now it's a no, mainly because of the price of the meter.
I tried to find a group of teachers from the schools who are already participating. My goal was to
find physics and mathematics teachers who work together on projects about the influence of the
weather on the mixture of gasses in the atmosphere. I found a very enthousiastic mathematics
teacher on the Willem Lodewijk Gymnasium, the school in the middle of the city. He would like to
try statistics and modelling in the class. I found a physics teacher who likes to participate, Sieberen
Idzenga. He already leads a group in our teachers network to make material for a new highschool
subject 'nature, life and technology'. He is interested in working on projects with CO2 and weather.
I also found a few biology teachers who will participate. They will do smaller projects with the
meter. They will probably use the meter more in experimental settings in the class or out in the
field. Sieberen and I want to see if small biology projects can fit in the CO2 and weather material,
as an introduction or to get deeper into the subject.
The software for the meter is not yet bugfree. The student assistant who works on it, has problems
to get into the code, because it is not well documented. We will keep him for the summer to write
and document certain parts of the software to solve the bugs.
Another project of the university is Science Linx. The goal of this project is to make exhibits about
science for highschool pupils and for general public. This exhibits will be standing in a new
university building around October / November. I spoke to Bart van der Laar, the project leader to
make an exhibit about the co2 network. We still brainstorm how it will look, but the changes are
big that there is funding to let a professional programmer work on ways to visualize the data of the
meters, preferably in real time. Of course we can use this for our project too. We'll start developing
this between August and November.
I learned a little of php, so I am able to update are current school co2 net website. Further I will find
information about CO2 and weather and try to create a structure for the educational projects, in
order to start better at the first meeting with the teacher group next school year. This meeting will
be on the 21st of September.
• TSP-Sweden / School forest in Uppsala
(by Monika Stromgren, SLU)
We have found a "school forest" where many of the school projects about climate change will take
place. In August the first project works will start (probably 11 projects). Some will do
measurements to tell how much carbon the forest is taken up and how much the forest releases.
Other will install a climate station and model the carbon balance according to those parameters,
with mentors of scientists and teachers. Some may find out what the forest will look like in year
2100. Some will study how respiration is affected of temperature and water. Some will have a
social science view of the climate problem. But how the projects will be in details and the exact
scientific question they will put up, is up to the students and will be decided when school starts

again... There will also be involvement in different courses (environmental politics, environmental
chemistry etc).
Then it had happened other things (not included in the TSP-project) during the last year such as:
•
•
•
•

Scientist going to upper secondary school talking about Climate Change and Forestry.
Participation of our scientist in a "Teacher Day" at Uppsala University, where scientist
present their science to Teachers.
The "Soil Day". A day for teachers, forestry and an interested public about news from
science presented in a popular way.
"Soil info" http://www-markinfo.slu.se/eng/index.html (Link to the English version of Soil
info). Soil info is an interactive tool to present the chemical and physical properties of the
Swedish forest soil. It is used by schools, universities and other agencies.

Teachers from Motala secondary school and Monika Stromgren at the school forest
(photo Mats Olsson)
• TSP-Italy
(by Antonio Raschi, CNR-IBIMET)
On may 7 I had a meeting with teachers of high schools in Arezzo province, some of them are those
I listed in the original programme, plus some others. Another meeting with the same people took
place on June 8. At the moment, they are managing to raise funds for buying instruments, at least a
meteo station, plus some simple, portable instruments for assessing the spatial variability of
parameters. The basic idea is to start in September, focussing on carbon cycle (photosynthesis,

respiration, biomass production) and meteo. As they have a relevant interest about typical products,
they asked me to find a possible intersection of the two topics.
The activity with the secondary schools in Siena province continues too. You know, it is not easy to
deal with kids aged 11-14, but the natural facility they have, the natural CO2 spring, is so relevant,
and their teachers are really enthusiastic.
In April, one of my young colleagues took part in the Week of Scientific Culture in Benevento
Province, starting an investigation, based upon questionnaires, about what the students know and do
not know about global change, and the most common misunderstandings. Then, we had meetings,
on 16-17 June, with schools in the Benevento area. I met the head of the Province school district,
the directors of some high schools, and the president of the Province, to inform him about the
project. All very positive, although so far I did not ask money, so I do not know how they would
reply. The plan is to cooperate with the high school for agriculture (age 14-19), setting up
experiments, together with teachers, from the next September, and to continue the investigation on
the level of knowledge. the topics they suggest are C cycle, in its interaction with agricultural
techniques. As about my Sardinian colleagues, they have also started something, and
I plan a visit to them in a next future.
• TSP-Germany
(by Michael Schallies, University of Education Heidelberg)
Since the start of the project we have had two workshops for teachers. The first took place in May
2007 at Hochschule Mannheim (http://www.hs-mannheim.de), partner is Prof. Kohl from the
department of Chemical Engineering, Institute of Energy and Environmental Technology. The
second one took place at University of Education Heidelberg, Science-Technology –Society
institute. The first workshop was devoted to the functions and potential use of the “Umweltmobil”,
a fully equipped mobile laboratory that can be used for measuring gases in the atmosphere. It has
been used to measure emissions of combustion gases by industry or traffic. The “Umweltmobil”
could be used for teaching activities and project work at Geschwister-Scholl Realschule in
Mannheim (http://www.gsr-mannheim.de/).
The second workshop aimed to get to know and explore the students´ laboratory science-live! at the
University of Education (http://www.science-live-heidelberg.de/) and its potential for creating
learning environments for students from school working on the problems of climate change and
energy.
Teachers and scientists of our group have drawn up a general outline for project work on TSP in
discussions. Classroom activities and project work will start in the new school year 2007/2008
beginning in September. The school will offer a bottom up project activities for students grade ten
in connection with TSP-project. Since the students have a share in deciding on content and
experimental activities, the program will be finalized after the start of the new school year when
students have made up their mind about specific projects and their participation.
Meanwhile, we have obtained means to buy a carbon dioxide monitor (Vaisala) and a weather
station at the University of Education Heidelberg. Funds to buy a second monitor will be available
in the course of the second half of year 2007. One monitor will be placed on top of the University of
Education, the second one will be placed on top of the Geschwister-Scholl Realschule Mannheim.
We hope to be able to exchange data with the carbon dioxide school network in the Netherlands
soon, and teachers from Geschwister-Scholl Realschule are prepared to get in touch with colleagues
from the Netherlands to agree upon education activities in the exchange and discussion of
measurements.

From the point of view of the coordinator the stage is set at Heidelberg-Mannheim to get going both
locally and on the European scale.

student activities in the laboratory (CO2 and plant growth)

support by tutors (pre-service teacher education)

individual labwork with carbon dioxide monitoring

poster prepared by students about lab activities

OTHER INTERNATIONAL DEVELOPMENTS
- a 'GIFT' workshop for teachers will be organised in April 2008 by the EGU (European

Geosciences Union) Education committee on the topic of the carbon cycle. Organised every year in
the frame of the EGU general assembly, GIFT workshops typically gather 70-80 teachers from all
over Europe (and even further) for 2-3 days to learn about the latest findings in research and
classroom hands-on experiments in related subjects. Scientists from CarboEurope, CARBOOCEAN
& EPOCA (a new project on ocean acidification) will contribute, and CarboSchools projects will be
presented to illustrate innovative approaches.
- a second CarboSchools booklet will be published in October 2008 for the final conference of
CarboEurope & the 4th annual meeting of CARBOOCEAN. It will offer a synthesis of scientific
results of both projects after 4-5 years of research, a description of exemplary school projects, and
everyday actions that can be taken by individuals to really reduce their CO2 emissions and to
encourage others to do the same. After this booklet, CarboSchools funding from CarboEurope &
CARBOOCEAN will be over. Applications for funding have been submitted, and we will know in
October what resources we have to continue the growth & networking of the initiative.
- A new proposal for funding has been submitted for CarboSchools by a group of 10 institutes,
coordinated by MPI-BGC (Claudia Hillinger) with support from Philippe Saugier. The first
evaluation of the proposal is very positive with a total score of 13,5 out of 15 and the final result
should be known in September.
BONUS : NICE GREETINGS FROM CALIFORNIA
This report has been sent by James Callahan, Editor of ClimateChangeEducation.Org &
GlobalWarmingCalifornia.Net to express:
1.) An outline of projects we're involved in related to education on climate change and solutions
connecting research and schools.
2.) How valuable we see CarboSchools as a resource. We promote CarboSchools internationally on
our website. We also display and make available CarboSchool booklets at conferences and events
in California.
3.) Noting some upcoming events and conferences were we would love to display CarboSchool
booklets -- we'd love to receive more!
4.) Notes on the availability of photos -- for use on your website, and if you desire on your poster.
5.) Suggestions on taking further advantage of the resources we make available, to aid your
programs.
===========================
SOME PROJECTS CONNECTING RESEARCH AND SCHOOLS ON CLIMATE CHANGE
AND SOLUTIONS:
ClimateChangeEducation.Org actively encourages scientific researchers and educators to work
together to develop and promote fine educational material on climate change and solutions. In turn,
our hope is that this education will increase appreciation and support for what researchers have
accomplished, as well as for future research work.
We do this through several venues:

1.) Through our portal websites, which bring together many programs in one place, we encourage
connections be made. Our websites are used as bridge-building tools; they are used in connection
with outreach work - done in person, on the phone and via email. The websites draw hundreds of
thousands of teachers, students and scientists as visitors each year.
2.) We regularly participate in conferences and large events -- some are science research
conferences, others are conferences for educators. At each, we bring materials about what the other
is doing, helping to make connections and encouraging partnerships.
3) We work at several science museums in California as science center docents. Our hands-on
science demonstrations are very well known, providing the opportunity for 10's of thousands of
people (young and old) to use scientific tools -- to make discoveries about global warming and
solutions for themselves. We work as a human compliment to exhibits on climate change and
solutions found at these museums. Our work is the product of collaboration between science
educators and science researchers.
Photos of our booths at the 2007 AAAS Conference -- one location where we displayed
CarboSchools materials:
http://www.globalwarmingcalifornia.net/conferences_aaas_07_01/aaas_cce.html
==========
Photos of kids and families doing the hands-on science demonstration Global Warming Discovery:
http://climatechangeeducation.org/earthday/berkeley_photos2006.html
Photos from the University of California, Berkeley. Most of these photos are of outdoor events.
That is because the rules are much looser about having pictures of university students on a website
if they are taken outdoors. We generally can't share photos of the hands on demonstrations taken
inside the classrooms.
http://climatechangeeducation.org/earthday/ucb_photos2007.html
=============
A few other, older photos:
http://climatechangeeducation.org/planetary/pad.4.htm.
=========================
CARBOSCHOOLS IS OF TREMENDOUS VALUE:
The CarboSchools program is a world leader in connecting science research and education. It is of
tremendous value to education programs all over the world.
ClimateChangeEducation.org highly recommends CarboSchools materials to educators and
scientists in California, the United States and via the internet, to our visitors all over the world. We
feature CarboSchools on the front page of our main website.
We all can and must study and learn from the amazing work CarboSchools is doing. Where
possible, working together with CarboSchools for mutual support will greatly aid in the
advancement of education on global warming and solutions internationally.
=========================

EXAMPLES OF EVENTS WHERE WE HAVE PROMOTED CARBO-SCHOOLS BOOKLETS,
PLUS UPCOMING EVENTS WHERE WE'D LOVE TO HAVE MORE, SO ALL CAN SEE:
We first became aware of CarboSchools during the passionate and very compelling presentation by
Philippe Saugier at the international conference of the Association of Science and Technology
Centers in Kentucky in 2006. Since then, we have proudly displayed copies of the booklets at
events whenever possible.
Examples of events and locations:
== California Academy of Sciences in San Francisco (soon to move into its new LEED Platinum
Green Building) -- through regular weekend programs.
== The 2007 Conference of the American Association for the Advancement of Science (AAAS,
publishers of Science Journal. Several thousand teachers, students, kids, scientists and press
reporters examined our diplay materials alongside of our hands-on science demonstrations.
== Earth Day Events, each with several thousand in attendance.
== Presentations in California K 12 schools.
== Climate change education events at the University of California, Berkeley. One of these was
also the second largest public showing of Inconvenient Truth in the world. We encourage students,
professors and researchers at Cal to study and learn from Carbo Schools groundbreaking work.
==The kick-off event of the City of Berkeley's Climate Protection Program. 80% of voters in
Berkeley supported a measure for the city to take the lead in the United States in cutting greenhouse
gases. This event helped set the course for this leading program. It is only fitting that a world leader
in education, CarboSchools, was represented at this event.
====================
In the coming year, in addition to repeat presentations at the above events, we look forward to
highlighting leading education-research programs at these conferences. Alas, we did not know of
CarboSchools when we chose material to feature at these events last year. This year, we will make
up for that, and have CarboSchools materials on display:
==The 4th Annual Climate Change Research Conference in Sacramento, California. Last year,
among those who browsed our displays were the two keynote speakers -- Dr. Pachauri, chairman of
the IPCC and James Hansen, of NASA Goddard Space Flight Center.
==The annual conference of the California Science Teachers Association.
We would love to arrange to get more copies of the booklets to display. We would let only those
who are most seriosuly interested in the program take a copy with them. We would never want to
waste this valuable resource.
ClimateChangeEducation.Org eagerly awaits the new edition of the CarboSchools booklet; and we
are so very hopefully that funding is not only renewed but greatly expanded this coming year for
this much deserved program.

