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Volvox

An evolving network for European bioscience education
Who and what is Volvox?
Volvox is an organism that is made up of many cells
living together for mutual benefit. They represent
a major evolutionary transition from single cells
towards co-operative multi-cellular life. All of the
cells in a Volvox colony are connected by a network
of minute cytoplasmic threads. Similarly, the Volvox
project is a partnership between biologists who are
linked by the electronic ‘threads’ of the Internet.
The Volvox project is a partnership between:
• Association of Danish Biologists (FaDB), Denmark
• The Max-Planck-Gymnasium, München,
Germany
• University of Tartu, Estonia
• COINOR, The University of Naples, Italy
• University of Padova, Italy
• The European School, Luxembourg
• Science Festival School (SFN), The International
Institute of Molecular and Cell Biology, Poland
• Ciência Viva, National Agency for Scientific and
Technological Culture, Portugal
• Göteborg University, Sweden
• The National Centre for Biotechnology Education
(NCBE), The University of Reading, United Kingdom
The Volvox project will help to enliven school
biology teaching, so that more young Europeans
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will continue to study biological science, follow
scientific careers and, as engaged citizens, help to
shape Europe’s scientific culture and economy.

Objectives of the Volvox project
The Volvox project aims to:
• implement mechanisms to help teachers,
scientists and others develop, exchange,
translate and adapt resources for biology
teaching;
• identify barriers that prevent the exchange of
new and novel ideas between those with a
professional interest in bioscience education;
• investigate practical means of enhancing the
uptake of new and novel ideas by European
biology teachers;
• investigate ways in which such innovation
networks can be expanded to create a ‘critical
mass’ and so become sustainable.

The Nucleus cluster
Volvox is a subcontract of EC contract No. 511180
(SAS6), the European Science Teaching Initiative
(ESTI), coordinated by the European Space Agency
(ESA). Volvox and ESTI form part of the Nucleus
cluster of projects in the Science and Society
programme within the Sixth Framework.

u The Volvox team in München. It’s been a long wait, but the Volvox project is finally on track...
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The first full year
In the first nine months of its operation, the Volvox Consortium was
unable to make the progress that it had planned, due to delays in
the initiation and completion of subcontract negotiations with the
ESA, and the delay in transferring funds from the ESA to Volvox
partners. Funds were not received by Volvox until October 2005, just
ten days before the end of the first Reporting period. The European
Commission consequently agreed to the extension of the Volvox
project by nine months.
The current Reporting period therefore represents the first full
year of the Volvox project, in which partners have been able to buy
the computer hardware and software needed to produce educational
resources and to test the mechanisms for exchanging, translating
and adapting them for use throughout the European Union. New and
novel resources have been developed and practical and intellectually
rigorous mechanisms for evaluating these resources have been
produced.

u n Volvox partners contribute to and help to
advertise the journal ‘Science in School’ <www.
scienceinschool.org> which is part of the ESTI project.

Overview of activities to date

n

Three meetings of the entire Consortium have been held during
the year: in München, Warszawa and Estonia (Tallinn and Tartu). An
additional small meeting has been held in Reading to test and develop
practical laboratory work involving the polymerase chain reaction (PCR)
in a form that is suitable for school use.
In March, the Volvox Co-ordinator attended the launch of Science in
School <www.scienceinschool.org>, a science teachers’ journal which is
part of the ESTI project, at the European Molecular Biology Laboratory
in Heidelberg. Volvox partners have contributed to the journal and
have helped to distribute paper copies to teachers and to publicise the
journal’s web site. The Volvox Co-ordinator also attended an editorial
board meeting of Science in School and has contributed to that project
throughout the year. Contributions were also made to the Xplora DVD.
Interaction with other Nucleus partners has reduced significantly
since the departure of the co-ordinator of PENCIL (Walter Staveloz) and
of the biologist at European Schoolnet, Alexa Joyce, in February 2006.
Efforts have however been made to widen the Volvox partnership, so
that it may draw upon materials from other sources and disseminate
its work through additional established networks.

u Back to school. Volvox partners return to the
classroom to test practical activities during the
Consortium meeting in München.

Consortium meeting in München
A meeting of the Volvox team was held at the Max Planck Gymnasium
in München from 8–11 December 2005. This provided an opportunity
to carry out practical work in a typical school laboratory (an essential
reminder for some of the context in which the resources produced by
Volvox might eventually be used). The lab work highlighted several
important issues that the Consortium was later to begin to address,
namely, the importance of being able to provide schools with the
necessary resources for practical work, and the need for specialist
training or advice where novel or unfamiliar organisms and practical
procedures were to be used.
Paul Pechan from the Ludwig Maximillian University, München,
who co-ordinates the EC Sixth Framework EU Science Education
Media (EUSEM) project <www.eusem.com>, was invited to the Volvox
meeting. The possibility that educational video recordings from
that project could augment the materials produced by Volvox was
discussed, especially the ‘Hot topics’ — Workpackage V4, which aims
to cover very similar subjects.
www.eurovolvox.org



u The EUSEM project <www.eusem.com> produces
educational videos about EC-funded research that
may complement the Volvox resources.
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The Deutsches Museum is a PENCIL partner in München. The Volvox
group visited the museum and discussed potential opportunities
for future cooperation, although these appeared to be very limited
given the highly-specialised and non-biological nature of the PENCIL
activities planned at the Deutsches Museum.
International concern about the teaching of evolution in schools
has grown throughout the year [1]. Creationist-inspired teaching
which was formerly restricted mainly to schools in the USA has
become more common in Europe. A comparative analysis of data from
Eurobarometer and other studies indicates that apart from religious
fundamentalism ‘genetic literacy’ is a key determinant of people’s
understanding and acceptance of evolution [2]. An appreciation
of modern molecular genetics is therefore important not only for
biomedical reasons, but also for a general understanding of biology
and science. The Volvox team considered carefully how it might
respond to such developments.
Sean Myles, from the Max Planck Institute for Evolutionary
Anthroplogy in Leipzig was invited to speak to the Volvox meeting
about current molecular genetic research on the evolution of lactose
tolerance in human populations. This work could be of value to Volvox
partners as they develop materials on food technology, evolution and
related topics.
Fonts and draft templates for Volvox documents were produced
and distributed to Volvox partners at the meeting. A Management
Committee was also elected for the year starting in December 2005.

u n Volvox partners discuss potential co-operation
with Frau Schepers of the Deutsches Museum (a
PENCIL partner) at their meeting in München.

1

IAP statement on the teaching of evolution. 21 June
2006. Interacademy panel on international issues.
<www.interacademies.net/iap>
2 Jon D. Miller, Eugenie C. Scott and Shinji Okamoto
(2006) Public acceptance of evolution. Science, 313
(5788) 765–766. DOI: 10.1126/science.1126746.
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Lactose-free milk
Produced using GM cows?

u Volvox partners tested practical work for schools using the enzyme
beta-galactosidase (lactase). This work could form the basis of a wide
range of educational activities in schools.
l Sean Myles from the Max Planck Institute for Evolutionary
Anthropology talked to Volvox partners about the evolution of lactose
tolerance in adult human populations. Research into the genetic basis of
lactose tolerance casts light on some of the cultural factors which may
have influenced human evolution in the last 10 000 years.
www.eurovolvox.org



Periodic activity report, 2006

CLAUDIA GIRNTH-DIAMBA

n

Executive summary

Volvox

Executive summary

Bringing leading-edge science into schools
One of the aims of the Volvox project is to help bring leading-edge
science into the school laboratory. Many factors can prevent this from
happening. Two of the most important ones are: the adaptation of
practical protocols so that they can be carried out more easily in a
school context; and the provision of suitable equipment and materials
(including biological resources) to schools. With this in mind, two
projects have been started by the Volvox team.

PCR meeting in Reading
A small meeting of five members of the Volvox team was held in
Reading from 16–19 February 2006, to test practical procedures using
the polymerase chain reaction. This was a follow-up to work initially
carried out by the National Centre for Biotechnology Education (NCBE),
Reading and the Science Festival School (SFN), Warszawa.
Simplified methods of isolating, amplifying and visualising DNA
samples were tested with plant and animal (including human)
material. A variety of non-toxic stains for visualising DNA (alternatives
to the highly-mutagenic ethidium bromide, which is normally used in
research laboratories) were also tested. The possibility of constructing
inexpensive, safer UV transilluminators, using LEDs that emit in the
range 470–530 nm was explored.
An educational procedure for relatively new technique, helicasedependent amplification, was also tried but without success.

u The polymerase chain reaction (PCR) has
revolutionised molecular biology. Volvox partners
met in Reading to develop practical protocols that are
suitable for the school laboratory.

d An outline of a simplified method, suitable for
school use, that allows chloroplast DNA to be
amplified. This technique is of great importance
in plant taxonomy, as it can reveal evolutionary
relationships between plant species.

Working with living organisms
The Volvox partner in Napoli has developed considerable experience
of using the nematode Caenorhabditis elegans with school students.
A variety of simple observational, behavioural and genetic studies are
possible. Such work is increasingly common in US schools, but has yet
to make a significant impact in European classrooms.
After demonstrations of practical work with C. elegans in both
München and Warszawa (see later) it has become apparent that
without a network of organisations or individuals who are able to
maintain and supply the worms to schools, the implementation of
this novel practical work will be very difficult or impossible. Therefore
some Volvox partners have started to investigate the practicality of
exchanging and maintaining cultures of C. elegans, with a view to
investigating these possibilities further in the next Reporting period.
www.eurovolvox.org
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Warszawa Consortium meeting
The second Consortium meeting was hosted from 2–5 June 2006 by
the Science Festival School at the International Institute of Molecular
and Cell Biology in Warszawa. The group invited Christian Siatka from
L’école de l’ADN <www.ecole-adn.fr> to attend the meeting. L’école
de l’ADN is a Francophone network of molecular biology education
centres in France and Canada. There is a possibility that this
organisation will form a closer partnership with Volvox in the future.
The meeting provided an opportunity for Volvox partners
to try practical laboratory work that they had been developing
independently. This included: food science protocols developed by our
Danish partners (FaDB) with the Danish Royal Veterinary & Agricultural
University (KVL); practical work with C. elegans from our partner from
the University of Napoli (COINOR); small microbiology investigations
(NCBE); and enzyme protocols (SFN). Software was also demonstrated
by partners from Italy (a microscopy simulation from Padova and
dietary analysis spreadsheets from Napoli).
The Nuffield Curriculum Centre <www.nuffieldcurriculumcentre.org>
in the UK has agreed to give Volvox access to the original Nuffield
Biology teaching resources and to adapt and publish them for a new
generation of teachers.
Now that the Volvox team has started to collect, develop and
exchange resources, its attention has turned towards their eventual
dissemination. Web sites will be the primary means of distributing
Volvox resources to teachers. It is also important to consider the
evaluation of these resources both during their development and
after they have been tried by teachers and students. Discussions
during the Consortium meeting confirmed that to be effective these
two elements had to be considered simultaneously. This would
require modification of the Volvox project plan, so that Workpackage
V5 (evaluation) could be considered before and in conjunction with
Workpackage V6 (web pages).
A primary concern is that any evaluation procedure should not
be too demanding, either for teachers to undertake or for the Volvox
team to analyse. Furthermore, the evaluation process has to be
suitable for a range of resource types, educational contexts and
school curricula, and be appropriate for completion both on-line or
on paper, on account of the wide variation in access to the Internet
by teachers across Europe. The evaluation procedure must also be
rigorous and the data obtained both comparable and amenable to
meaningful statistical analysis. Draft evaluation questionnaires were
presented by our Estonian partners. These were discussed at length
and amended, with the intention of further discussion both via eMail
and at the next Consortium meeting in Estonia.
Revised (simplified) templates for Volvox documents were
distributed to partners, together with a style guide with advice on
the layout of Volvox documents to ensure a uniform and attractive
appearance. The use of the templates was demonstrated to partners.
Discussions about translation procedures, the format of text
to be imported into the templates and the employment of expert
translators also occurred. A brief meeting of the Volvox Management
Committee was held.
The Warszawa Science Picnic <www.polskieradio.pl/bis/piknik>
is one of Europe’s largest events aimed at popularising science
and making it more accessible to the public. The 10th Science Picnic
took place during the Volvox meeting, so Volvox partners took
the opportunity to join the 150 000+ people viewing more than
200 stands set up by scientific organisations from around Europe,
including that of our hosts, the SFN.
www.eurovolvox.org



u Christian Siatka from L’école de l’ADN attended the
Volvox Consortium meeting in Warszawa.

u Practical laboratory work was a key component of
the Volvox Consortium meeting in Warszawa.

u Volvox partners attended the Warszawa Science
Picnic, one of Europe’s largest such events.
Periodic activity report, 2006
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Consortium meeting in Estonia
The third Volvox Consortium meeting was hosted
by the University of Tartu in Estonia from 5–9
October 2006. For logistical reasons the meeting
was split between Tallinn and Tartu University.
The main purpose of the meeting was
preparation of the Periodic Activity Report for
2005–6. Most partners had never compiled
such a report before, so a physical meeting was
necessary to explain the requirements of the
European Commission. To assist with financial
and other questions from partners, the University
of Reading’s Contracts Officer also attended
the meeting. It is hoped that, as a result of this
experience, future reports will be able to be
compiled largely by eMail.
A considerable part of the meeting was
also dedicated to completion of the evaluation
questionnaires first proposed in Warszawa. Three
complementary questionnaires: one for teachers,
one for students and one for scientists, were
discussed, amended and agreed upon. Work
can now start on the design of web pages that
will incorporate these questionnaires alongside
educational resources produced by the Volvox
team.
Time was also given to considering some of the
resources that are under development by Volvox
partners. These include simulation software for
teaching about relatively complex biochemical
concepts such as DNA replication, photosynthesis
and the function of nerve synapses. The aim of this
software, developed by our Estonian partners, is
that it will challenge students to experiment with
different possibilities rather than simply presenting
an ‘electronic blackboard’, such as those found in
much commercial software.
The NCBE allowed partners to try a simple DNA
extraction protocol using inexpensive reagents.
This had previously been tested by both the NCBE
and SFN. While the procedure is not novel, it allows
teachers to carry out a stimulating activity with
students that would previously have required a
costly commercial kit. A feature of this protocol is
that it uses illustrations with a minimum of text, so
that adaptation for different language versions is
simple and quick. This approach could be used for
other Volvox resources.
Other resources that are under development
include: ‘Hot topics’ (SE); nutrition and bioethics
(DK); immunology (PT); practical work with
C. elegans (IT, Napoli) and enzymology (UK).
A Volvox Management Committee was
also elected for the year starting in December
2006. Because the Volvox project will last nine
months longer than originally planned, only two
Consortium meetings will be held each of the two
remaining years. The next ones are planned for
Portugal (May 2007) and Sweden (Autumn 2007).
www.eurovolvox.org

u Screenshots of some of the biochemistry simulation software under
development by The University of Tartu, that will be made available via
the Volvox project.

u This DNA extraction protocol, devised by the NCBE, serves two
purposes: it provides an ‘open source’ protocol that is freely-available to
teachers who would otherwise have to buy a costly commercial kit; and
it attempts to explain the practical procedure with a minimum of words
(akin to an in-flight safety card) so that it can easily be adapted for use
by those who speak different languages.
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Evaluation questionnaires
Teachers’ questionnaire

Evaluation of Volvox material
Your code:
This questionnaire is for evaluating material produced by Volvox, a project funded by the EC 6th Framework programme. Your
answers will help us to improve the quality of these materials. Please read each question or statement carefully and answer as
accurately as you can. In this questionnaire, there are no ‘right’ or ‘wrong’ answers. Your answers should be the ones that are
‘right’ for you. If you cannot answer a question then please leave it blank. All your answers will be kept confidential.
Personal data
Gender:  Female  Male

Country:

Application of this material
How did you use this material?
For demonstration in a lesson
 Yes  No
With students in a lesson
 Yes  No
Who used this material?
Age of students:
Number of students:

Contact e-mail:

For preparing my lessons
With students as an extra-curricular activity

 Yes  No
 Yes  No

Subject that you taught them (e.g. biology):

Did you use this material with some supplementary material(s)?
 Yes  No
If yes, please explain what kind of material(s) you used and why it was important.

What is the most appropriate age of students for learning with this material?
Evaluation of this material
Please tick only one box.

Strongly
Strongly
Agree Disagree
agree
disagree

The structure of this material is appropriate for this class
This material can be used for demonstration in a lesson
This material can be used by students in a lesson without adaptation
I can use this material in preparing my lessons
This material can be applied with students as an extra-curricular activity
This material contributes to the curriculum
It is too expensive to use this material in my school
This material takes too much time to prepare
It is difficult to fit this material into lesson time
It is too dangerous to use this material in my lessons
This material provides this class with an appropriate amount of new knowledge
This material stimulates the identification of scientific problems
This material helps students to formulate scientific questions
This material helps students to formulate hypotheses
This material increases students’ skills of planning experiments
This material improves students’ ability to measure
This material demonstrates methods of collecting scientific data
This material develops students' manipulative skills
This material helps to introduce methods of analysing data
Application of this material improves students’ skills to make inferences
This material develops skills for drawing conclusions
This material improves students' skills of presenting their results in an appropriate way
This material is related to everyday life
This material presents science in an interesting way for all people
This material increases students’ positive attitudes towards science
This material takes into consideration my moral and ethical views
This material complies with legal requirements
I find that using this material in lessons is a waste of time
I will definitely use this material further in my lessons
I recommend the use of this material to other teachers





























































































































Please add any comments (e.g. what did you like best about this material?)

Thank you for completing this questionnaire

u Workpackage V5 is concerned with the evaluation of Volvox resources. It was realised during this Reporting
period that the initial workplan, which had placed evaluation towards the end of the project, was inappropriate
since the results obtained from evaluation could not then be used to revise and improve resources. Therefore
the timing of Workpackage V5 was brought forward and three complementary questionnaires were produced
for scientists, teachers and school students. These will be used in paper and electronic form by Volvox partners.
www.eurovolvox.org
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