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Dobhzanski wrote, “Nothing in biology makes
sense except in the light of evolution”.
Nowadays, a number of societal issues and complex problems that need a
trans-disciplinary approach to be solved such as food security, health and the
current biodiversity crisis, can not be addressed without a good understanding
of evolution. Setting up a European conversation about public literacy on
evolution was thus critical. The EvoKE project aims to foster a discussion
on the state of evolutionary education, outreach and policy in Europe.
The EvoKE 2017 meeting had 4 main goals:
1. to stimulate a discussion on the state of European
citizens’ acceptance/understanding of evolution;
2. to identify priority issues that need to be addressed
and questions that require further research;
3. to identify best practices and generate recommendations
that individuals and organisations can employ to support
high q uality education/outreach in evolution; and
4. to foster and strengthen collaborations between different
stakeholders (researchers, educators, science communicators
and policy makers) that can lead to European-wide projects
to promote the public understanding of evolution.
Priority issues were identified before the meeting with the
participants, and discussed during breakout sessions. You will
find in this booklet the summary of these discussions.
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ESEB
The European Society for Evolutionary
Biology (ESEB) is an academic society
that brings together more than
1400 evolutionary biologists from
Europe and the rest of the world
– researchers, academic teachers,
students, as well as journalists and
other persons interested in evolution.
The Society promotes evolutionary
research in a broad sense.

ESE | P.PORTO
P.PORTO: School of Education displays
excellence in higher education and
is a stronghold of teacher training,
the training of educators, and social
and cultural players in numerous
areas. It encourages a culture of
innovative, applied research, carried
out in an educational atmosphere
that is focused on practice.

Society for the
Study of Evolution
The Society for the Study of
Evolution is dedicated to the
study of organic evolution and the
integration of the various fields of
science concerned with evolution.
The Society publishes the
scientific journal Evolution, holds
annual scientific meetings and
has long supported education
and outreach activities for its
members and the public.

APBE
The Portuguese Association of
Evolutionary Biology (APBE) aims to
support and strengthen the Portuguese
community of evolutionary biologists,
by fostering exchanges among research
groups in evolutionary biology
in Portugal and by contributing
to the public understanding of
evolution by supporting education
and outreach projects. 

BioQUEST
The BioQUEST Curriculum Consortium
(BQCC) is a community of scientists,
educators, and learners of all ages who
are interested in supporting biology
education that enages students in
authentic scientific practices.

FLAD
The Luso-American Development
Foundation is a private, financially
self-sufficient Portuguese institution.
Its mission is to contribute to
Portuguese development by
financially and strategically
supporting innovative projects and
encouraging cooperation between
Portuguese and American societies.

Cercle FSER
A network of excellence in life science
research, the Cercle FSER mission is to
engage an effective dialogue between
science and society, notably by
bridging the gap between researchers
and the public. The Cercle FSER fosters
active engagement of researchers in
outreach through actions like Declics,
Meetings in Science Open to the
Public, La Bio au Labo or... EvoKE!

Humboldt-Universität
zu Berlin
Founded more than 200 years ago,
the Humboldt-Universität zu Berlin is
one of eleven German “Universities
of Excellence”. Its future concept
“Educating Enquiring Minds:
Individuality - Openness - Guidance”
is reflected in interdisciplinary
research, international
partnerships and outreach.

Tania Jenkins
science outreach
The principle focus of Tania Jenkins
science outreach is to bring
researchers closer to the public
ensuring the effective communication
of European science. It does this by
organising and advising on science
outreach events throughout Europe
and by provide consulting services for
the outreach component of EU grants.
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Meeting schedule

5th Feb
14.00

Participant reception and visit to Porto wine cellars

6th Feb
08.45

Welcome session with ESEB & APBE (Sara Magalhães)
and P.PORTO - ESE (Paulo Pereira)

09.00

Jonathan Silvertown: Why everyone should know about evolution

10.00

Kristin Jenkins: Evolution of the meeting

10.30

Break

11.00

Break-out session I (choose from one of the options overleaf)

12.30

Lunch

14.00

Justin Dillon: Towards a research agenda
for natural history museums

15.00

Break-out session II (choose from one of the options overleaf)

16.30

Coffee break

17.00

Report back from break-out sessions

18.00

Poster session and drinks
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7th Feb
09.00

Joost Van Kasteren: So what? Why are you telling me this?

10.00

Ideas for working groups

11.00

Coffee break

11.30

Dittmar Graf: Acceptance and Understanding of Evolution
in different European Countries – what we already know

12.30

Lunch

14.00		

Agueda Gras-Velazquez: Bring It On - Looking Out
for our Great Youth (aka Fostering Collaborations
from Biology to every area in Education)

14.45

Group work

16.30

Coffee break

17.00

Group work

18.30

Relax and enjoy Porto

8th Feb
09.00

Ryan Gregory: Evolutionary imagery: illustrating
(and distorting) the history of life

10.00

Group work

10.30

Coffee break

11.30

Final reporting back from project work

12.30

Lunch

14.00

João Pimenta Lopes: The role of the EU in
promoting european science literacy

14.15

Final reporting back from project work (continued)

15.00

Discussion on how to set up a community and next steps

16.30

Wrap up and meeting closing by Tom Meagher (SSE)

17.00

Meeting finish

Break-out sessions

Break-out session 1
Applied evolution: evolution in our daily lives
				facilitated by Thomas Meagher
Creationism in Europe: is this an issue?
				facilitated by Héloïse Dufour
Engaging citizens in evolution research: a citizen science approach
				facilitated by Soledad Luna
Evolution and formal science education
				facilitated by Ute Harms
Using art to communicate evolution
				facilitated by Szymon Drobniak

Break-out session 2
Communicating evolution effectively in informal learning environments
				facilitated by João Cão
Communicating evolution effectively in the media
				

facilitated by Joost van Kasteren

Extending evolution into the human domain
				facilitated by Dustin Eirdosh
Evolution and public science literacy
				

facilitated by Adria Le Boeuf

Addressing evolution education in the international context of Europe
				facilitated by Niklas Gericke
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Towards a research agenda for
natural history museums
Justin Dillon
Head of Graduate School of Education
University of Bristol

This presentation looks at how a
research agenda for natural history
institutions was developed through
a series of seminars involving
practitioners and researchers from a
range of disciplines and institutions.
Led by a team from the University
of Bristol, King’s College London
and the Natural History Museum,
London, the project brought together
museum learning practitioners
and pre-eminent cross-disciplinary
academics to unpick the complexities
of learning in rich natural history
environments and develop a learning
research agenda for the field. The
seminar series was sponsored by the
UK Economic and Social Research
Council. For more information visit
the Natural History Museum website.
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Acceptance and understanding of
evolution in different European
countries – what we already know.
Dittmar Graf
Biology Education
University of Giessen

Despite its great importance and
enormous explanatory power,
evolution as a fact and the theory of
evolution are still poorly understood
and are actively rejected by many.
While the evolutionary theory is
supported by an overwhelming body
of scientific evidence, it remains
the most controversial scientific
theory in the history of man.
Today, broad data is available on
knowledge about and attitudes
towards evolution among many
societies and social groups. The
lecture offers an overview of the
acceptance and understanding of
evolution in different European
countries. Studies on preconceptions
about selection, adaptation and
fitness, the knowledge of the deep
time concept, and the interpretation
of phylogenetic trees will be presented
and compared. Less well known are the
influences of general attitudes (e.g.
towards science and religion) and of
cultural backgrounds on acceptance
and understanding of evolution.
Some of the scientific evidence on
these topics will be presented too.
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Evolutionary imagery: illustrating
(and distorting) the history of life
T. Ryan Gregory
Associate Professor
Department of Integrative Biology
University of Guelph

Visual metaphors have been used
to convey evolutionary ideas since
Darwin’s time. Some of the earliest
kinds of images are still in use, even
though they may do more to distort
than to illustrate actual evolutionary
processes. This seminar will explore
two major evolutionary icons, the
“Tree of Life” and “evolutionary
line-ups”, as they have been used
in the past and how they must be
interpreted today. An emphasis
will be placed on the importance
of “tree thinking” for accurately
depicting and understanding
evolutionary patterns, and for
avoiding some of the most common
misconceptions to be overcome
as part of evolution education.
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Evolution of the meeting
Kristin Jenkins
BioQuest

In the United States scientists
and educators have actively been
addressing creationist challenges to
evolution education since the 1925
Scopes “Monkey Trial.” However, antievolutionism is not a problem that is
restricted to the classroom. Students’
ideas are shaped by their communities’
cultures, by media messages and even
entertainment outlets. It is important
for all interested parties to work
together to convey the important
messages of evolutionary science,
so that teachers are supported in
their efforts in the classroom. In
2000 the National Conference on the
Teaching of Evolution brought together
representatives from a variety of
scientific societies, policy makers,
organizations serving educators,
journalists and media representatives
to talk about teaching evolution. A
number of productive collaborations
and projects arose from this meeting,
most notably the Understanding
Evolution website which has provided
thousands of teachers and students
with accurate, interesting and relevant
information about evolution. The
EvoKE meeting is modeled on this
highly successful example. At this

meeting, we will explore the needs
of the European evolution education
and outreach community and look for
opportunities to meet those needs
through collaborations and projects.
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So what? Why are you telling me this?
Joost van Kasteren
Freelance science writer

Scientists think that if only they could
explain what they know, the public
will see the light and all issues will
be resolved. Time and again it has
been shown that this ‘deficit model of
science communication’ is not working.
People are not automatically interested
in what you want to tell them. They
want to know why you are telling them
that. It does not help either when you
act like the ‘sage on the stage’ that
wants to fill the knowledge vacuum in
the head of the scientifically illiterate.
Still it is important that people know
about evolution. Not only because it
is such a beautiful unifying theory
or because it is part of our cultural
heritage. These arguments are
probably not enough to get people
really interested and involved. The
main argument is that we now have
the tools for sculpting evolution.
CRISPR/Cas and other genetic editing
technologies can be used to engineer
the human germ line and literally
change the common heritage of
mankind. Also gene drives make it
possible to fine-tune ecosystems
to our needs by exterminating

some species (like Anopheles) and
promoting the fluffy species.
These ‘evolutionary technologies’
are shaping our future society. That
is why it is important to have an
on-going societal conversation – a
debate if you like. Not a conversation
that is narrowed down to the
possible risks, as scientists tend
to do. It turned the debate about
genetically modified food into a
‘dialogue of the deaf’. What is needed
is a conversation that addresses
the hopes and fears of the public
when confronted with evolutionary
technologies. Even if some of these
hopes and fears originate from
pre-modern beliefs and taboos.
What little experience there is,
shows that this type of two-way
communication pays off. It does
not convince all of the people all of
the time, but it creates a common
ground for discussion. Eventually that
can lead to better and more widely
supported policy decisions about
research and its future applications.
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Why everyone should know about evolution
Jonathan Silvertown
Institute of Evolutionary Biology
University of Edinburgh
http://www.jonathansilvertown.com/

Physics, an older discipline than
biology, is still searching for a theory
of everything but in biology we have
had one since 1859. In the words
of Dobzhansky’s famous remark,
“Nothing in biology makes sense,
except in the light of evolution”.
This is so axiomatic to any biologist
that we sometimes have difficulty
comprehending why this might not
be self-evident to others. Does such
lack of interest or ignorance even
matter? You can drive a car without
knowing how it was constructed
and run a marathon without ever
considering the evolution of
bipedalism, so why care? The answers
to this question are fundamental to
any strategy for evolution teaching
and outreach. It always pays to
know why one is doing something.
I think that the answers can be
classified under three headings
1. education, 2. culture and 3.
citizenship.1. Evolution needs to be
something everyone learns about
during their formal education because
it is a fundamental and verifiable
fact about ourselves and our world.
Everyone should know that we are a

young, African species and what this
means. 2. Science is a part of western
culture, as much as art, music or
history and the theory of evolution
is a triumph of science that is to
be appreciated and celebrated, 3.
An understanding of evolution and
genetics is needed for any citizen
to make informed decisions about
a whole range of issues that affect
everyday life such as reproductive
rights, health, education, the
environment and genetically modified
food. After some brief thoughts along
these lines, I will share my experience
of trying to interest a general
audience in evolution through popular
science writing, citizen science and
teaching. My bottom line is, we have
a lot to be very positive about.
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Bring it on – Looking out for our great youth
Agueda Gras-Velazquez
European Schoolnet

Teachers struggle with lack of
time, excess of curricula and often,
isolation. Four European initiatives
have helped change this through
mainly professional development
and collaboration. From Life Science
specific cases like “Amgen Teach”, to
broader STEM initiatives like “Scientix”
and the “STEM Alliance”, which cater
to all Science, Technology, Engineering
and Maths (STEM) teachers, and
finally to all disciplines: “eTwinning”
and the “School European Gateway”.
During this talk, I will present briefly
all 5 initiatives, will highlight their
key aspects and impact achieved.
http://scientix.eu/
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Hands-on evolution: a practical approach
to the teaching of evolution
author(s)
Giulia Realdon
University of Camerino (Italy)
International School of Advanced Studies
giulia.realdon@unicam.it

co-author(s)
Immacolata Ercolino
University of Camerino (Italy)
International School of Advanced Studies

Evolution is one of the fundamental
underlying concepts of modern science
and it is a cornerstone in teaching
biology: a conceptual framework that
applies to every topic within life
sciences, from anatomy to physiology,
from ecology to systematics.
Even technological applications
of bioscience, like medicine
or agriculture, have to
deal with evolution and its
inescapable mechanisms.
In its apparent simplicity and
closeness to common sense, evolution
is generally represented in the
media and in common knowledge including that of our students - in
a biased and simplistic version.
The popular images of the “fight for
survival” or of “the survival of the
fittest” do not give an objective
perception of the theory: as D. Hull
wrote, “Evolution is so simple almost
anyone can misunderstand it.”

to situations that often are distant,
both in time and in space, from
students’ experience of reality.
This distance represents a further
obstacle to a meaningful and deep
understanding of the theory.
Hands-on Evolution is a project aimed
at improving the teaching of evolution
∙∙ by providing theoretical
reference material and adequate
support for teachers
∙∙ by means of different kinds of
experiences such as practical labs,
e-learning and educational games
to be performed in the classroom
with very little – if any – equipment
In this conference we are presenting
some of these experiences
focusing on two main topics:
∙∙ Evolutionary changes and the
mechanisms behind them
∙∙ The building of evolutionary trees

Moreover, teaching evolution
commonly refers to abstract ideas
(“variation”,“adaptation”, …) and
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Functional constrains on replacing an essential
gene with its ancient and modern homologs
author(s)
Eva Garmendia*
Department of Medical Biochemistry and
Microbiology, Uppsala University, Sweden

co-author(s)
Dan I. Andersson
Diarmaid Hughes
Department of Medical Biochemistry and
Microbiology, Uppsala University, Sweden

evagaresp@gmail.com
Betül Kacar*
Department of Organismic and Evolutionary
Biology, Harvard University, Cambridge, MA
Nurcan Tunçbag
Department of žHealth Informatics, Graduate
School of Informatics, METU, Ankara, Turkey
*equal contribution

The complexity hypothesis posits
that network connectivity and
protein function are two important
determinants of how a gene adapts
to and functions in a foreign genome.
Genes encoding proteins that carry
out essential informational tasks in
the cell, in particular where multiple
interaction partners are involved,
are less likely to be transferable
toa foreign organism. Here we
investigated the constraints on
transfer ofa gene encoding a highly
conserved informational protein,
translation elongation factor Tu
(EF-Tu), by systematically replacing
the endogenous tufA gene in the
Escherichia coli genome with its
extant and ancestral homologs.
The extant homologs represented
tuf variants from both near and
distant homologous organisms. The
ancestral homologs represented
phylogenetically resurrected tuf
sequences dating from 0.7 to 3.6 bya.
Our results demonstrate that all of
the foreign tuf genes are transferable
to the E. coli genome, provided
that an additional copy of the EFTu gene, tufB, remains present in

the E. coli genome. However, when
the tufB gene was removed, only
the variants obtained from the
-proteobacterial family (extant and
ancestral), supported growth. This
demonstrates the limited functional
interchangability of E. coli tuf with
its homologs. Our data show a
linear correlation between relative
bacterial fitness and the evolutionary
distance of the extant tuf homologs
inserted into the E. coli genome.
Our data and analysis also suggest
that the functional conservation
of protein activity, and its network
interactivity, act to constrain the
successful transfer of this essential
gene into foreign bacteria.
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Portal Beee – A regional communication
platform for citizen science
author(s)
Dr. Sarah Kiefer
Leibniz Institute for Zoo and Wildlife Research
BIBS-Project (Bridging in Biodiversity
Science) in BBIB: Berlin-Brandenburg
Institute of Advanced Biodiversity Research
kiefer@izw-berlin.de

co-author(s)
Anke Schumann
Sven Kühlmann
Leibniz Institute for Zoo and Wildlife Research
Miriam Brandt
Heribert Hofer
Leibniz Institute for Zoo and Wildlife Research
BIBS-Project (Bridging in Biodiversity
Science) in BBIB: Berlin-Brandenburg
Institute of Advanced Biodiversity Research

In view of the current extinction
crisis, it is a pivotal task for science
to raise awareness of this topic and to
help people understand the complex
processes governing biodiversity.
Since active engagement is one of
the best ways to foster learning, the
communication platform Portal Beee
(German: Biodiversität erkennen,
erforschen, erhalten - identification,
investigation and conservation of
biodiversity) presents an interface
between citizens and scientists. It
is designed to encourage citizens to
learn about biodiversity research,
and to engage in scientific research
projects. As a Citizen Science
infrastructure, the web portal lists
Citizen Science projects in Berlin and
Brandenburg, provides background
information and informs about
upcoming events. For some projects,
participants can also directly enter
data (e.g. wildlife sightings) or get
involved in research projects by
signing up for specific research tasks.
Portal Beee:			
http://www.portal-beee.de/
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‘Trivial Evolution: Les plantes’: a new game
to discover plants diversity and evolution
author(s)
Magali Stitelmann
Conservatoire et Jardin botaniques de la
Ville de Genève (CJB) , Switzerland
magali.stitelmann@ville-ge.ch

co-author(s)
Karl Perron
BiOutils- University of Geneva, Switzerland
Stéphane Theullier
Ecole de l’ADN, Nîme, France
Yamama Naciri
Daniel Jeanmonod
Conservatoire et Jardin botaniques de la
Ville de Genève (CJB) , Switzerland
Laboratoire de Systématique végétale
University of Geneva, Switzerland

Would you like to know more about
plant evolution and classification? 		
It is now possible with the game
« Trivial Evolution: les plantes »!
This game enables players to run
through the evolutionary tree of land
plants in order to place a species
on its position onto the tree. To
move on from one branch to the
next, one has to throw the dice and
answer questions about evolution,
genetics, botany or science history.
Many people are fascinated by the
vast diversity of life. But how to
apprehend the way biodiversity
developed to the present state?
“Trivial Evolution: Plants” makes it
possible to grasp this diversity and
understand what laws modelled it.
This game is an excellent asset for
outreach and informal education
activities bridging the gap between
our scientific missions and the
public. It allows us to address many
issues such as biodiversity on Earth,
species description, classification
and conservation. This is why all
the plants included in the game set

are also cultivated in the Botanical
Garden, for players to see them alive.
The game was launched on May 18th
2015, during the European event
‘Fascination of Plants Day’ as the
product of a fruitful collaboration
among the Ecole de l’ADN in Nîmes
(France), the outreach structure
BiOutils (University of Geneva) and the
Conservatoire & Jardin botaniques of
Geneva.
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Organizing curiosity:
the strength of regional activities
author(s)
Siesja Kamhuis
Project leader science education and outreach
Faculty of Science, University of Amsterdam
s.j.kamphuis@uva.nl

co-author(s)
Bart Groeneveld Msc
Project manager science education, science
communication and outreach, Faculty
of Science, University of Amsterdam

The Faculty of Science of the
University of Amsterdam has a
strong tradition in translating
the scientific output into science
education projects. Keywords in these
projects: bottom-up, the teacher is
the key player, regional set up.
Since we organize activities mainly on
a regional scale the possibilities for
interpersonal contact increase.Success
of our activities depends largely on
these kind of contacts.
Working on a regional scale
makes it profitable for companies
to facilitate programs.
Our university emphasizes the
importance of the target group
‘primary schools’. We facilitate
teachers and pupils with pdp and
programs at school. By these means
we try to stimulate teachers to
organize the curiosity of their
pupils which is there by nature.
Last year we reached out to 17.000
students and to 600 teachers in
our region: the province of Noord
Holland (known for Amsterdam)
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Illustrating evolutionary concepts by
experimental evolution of drawings
author(s)
Jelle Zandveld
Wageningen University & Research
jelle.zandveld@wur.nl

co-author(s)
Duur Aanen
Arjan de Visser
Bas Zwaan
Wageningen University & Research

Evolution via natural selection
is affected by the components
heritability, differential fitness,
and phenotypic variation. As long
these three components are present,
adaptive evolution will occur, even in
non-biological systems. An example for
which we aimed to establish this, is
the ability of drawings to evolve.
When a picture is redrawn by different
people, the new set of drawings
resemble (inherit) many aspects of the
first drawing, but also new variation
appears in the elements that make up
the drawing. Then, based on specific
characteristics and criteria, one of
these new drawings is selected to be
redrawn by the subsequent (group of)
individuals. Repeating this process
will gradually change the drawing’s
characteristic(s) under selection.
This approach proved to be a highly
useful educational method to illustrate
evolutionary concepts such as
phylogenetic relationships, effects of
population size, trade-offs, and even
heritability. Maybe more surprisingly,
detailed analyses of the differences
to biological systems emphasizes the

specifics of biological evolution, e.g.
the mechanism of the inheritance
system and trait correlations.
Furthermore, we will share and discuss
results of an interdisciplinary workshop
between art and evolution where we
performed experimental evolution on
paintings made by Dutch high school
students.
In summary, evolution in nonbiological systems takes place
and renews perspectives on
the aspects that are specific
to biological evolution.
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Fitness costs associated with building and
maintaining the burying beetle’s carrion nest
author(s)
Ornela De Gasperin
Department of Zoology
University of Cambridge, CB2 3EJ, UK.
Department of Ecology and Evolution
University of Lausanne, 1015,
Lausanne, Switzerland.
ornela.gasperin@gmail.com

co-author(s)
Duarte A
Kilner RM
Department of Zoology
University of Cambridge, CB2 3EJ, UK.
Troscianko J
Centre for Ecology and Conservation
University of Exeter, Penryn
Campus, TR10 9FE, UK.

Here we focus on the little-tested
suggestion that the fitness costs
associated with building and
maintaining a nest should additionally
account for aspects of its architecture.
Burying beetles prepare an edible
nest for their young from a small
vertebrate carcass, by ripping off
any fur or feathers and rolling the
flesh into a rounded ball. We found
evidence that only larger beetles are
able to construct rounder carcass
nests, and that rounder carcass nests
are associated with lower maintenance
costs. Offspring success, however, was
not explained by nest roundness. Our
experiment thus provides rare support
for the suggestion that construction
and maintenance costs are key to
understanding animal architecture.
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Determining the fitness consequences
of dispersal and its interplay with
sibling interactions is pivotal for the
understanding of family living. On the
one hand, dispersal could be a strategy
to avoid sibling competition, thereby
increasing the access to limited
resources. On the other hand, dispersal
could mainly benefit philopatric
individuals through a decrease of the
intra-familial competition in the natal
territory. These two explanations of
dispersal imply different drivers of
dispersal and relative fitness between
philopatric and dispersing siblings.
Sibling dominance and the intensity of
intra-familial competition are likely to
influence the fitness outcomes of each
strategy, but studies investigating
this issue are currently lacking. Using
a large demographic dataset on
humans from preindustrial Finland (n
= 9,000), we investigated the fitness
consequences of dispersal on different
indicators of lifetime reproductive
success according to sex-specific birth
rank. Contrary to the predictions of
the leading hypotheses, we found
no support for differential direct
fitness benefits of dispersal for either
males or females with low vs. high

sibling competition: the negative
effect of same-sex elder siblings
on reproductive success was similar
for both philopatric and dispersing
males and females. Importantly,
also indirect fitness benefits of
dispersal for philopatric siblings
were also absent. This study is one
of the first investigating the fitness
consequences of dispersal according
to the intra-familial competition
and has important implications for
the evolution of family dynamics,
dispersal and sibling interactions
in humans and in other species.
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In the field of evolution theory,
students tend to stick with their own,
non-scientific explanations, especially
teleological ones (e.g. Halldén 1988,
Wandersee et al. 1995). However, the
classical view on conceptual change
has been challenged by the idea of
a more complex and more flexible
‘conceptual ecology’ (diSessa 2002).
Geraedts & Boersma (2006) have
questioned the idea of stable and
consistent ‘lamarckian’ conceptions
and introduced a ‘construction in
interaction framework’. Sampling
data on learners’ conceptions faces
researchers with a methodological
dilemma: Quantitative methods tend
not to be accurate enough, as closed
items do not allow students to express
their own ideas. Open sampling
formats, on the other hand, only allow
small sample groups, which makes
them impossible to use as an everyday
diagnostic tool in the classroom.
Therefore, we are developing a new
type of mixed method to depict
student perspectives in a quick
and easy way on a classroom scale.
Our work is based upon ‘Darwin’s
landscape’ (Zabel & Gropengiesser
2011), a method of mapping a

content-specific learning progress
within a mental landscape, entirely
based on free texts. In order to
save time without loosing the
necessary level of preciseness, our
strategy is to combine open and
close-format sampling methods.
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Darwin’s theory of evolution in
Spain in the nineteenth century

Darwinism in Spanish Natural
Science textbooks

The introduction of
Darwinism into Spain

∙∙ The first known Spanish textbook
which introduced Darwin’s theory
was Notions of Natural History,
published in Granada in 1867
by Rafael García Álvarez.

∙∙ By common consent up to now,
Darwinism was first quoted in Spain
in 1847, when the geologist Joaquín
Esquerra del Bayo translated into
∙∙ Before 1868 the naturalists and
Spanish Lyell´s second work, entitled
lecturers Antonio Machado y Núñez
Elements of Geology (1838).
and Augusto González Linares
introduced Darwinism into their own
∙∙ In 1860, less than one year after
Universities, at Sevilla and Santiago
On the origin of species was
de Compostela respectively.
edited, Yela published in the
Progress of Science Review an
∙∙ In 1874, the conservative Spanish
article written by Lyell where
government enacted a law that
Darwin’s work was quoted.
teachers and lecturers should
teach according to the official
∙∙ From 1868, the needs of
list of allowed and proscribed
progress and revolutionary
textbooks and they had also
environment brought modern
to adapt their teachings to the
culture into Spain and Darwinism
official religious dogma.
was the principal question.
∙∙ The Institución Libre de
∙∙ In 1874 the Restoration of the
Enseñanza was fundamental to
Monarchy came into Spain.
Darwinism’s introduction and
At the same time Darwinism
diffusion in Spanish classrooms.
started to become important
in the Spanish thought and
revived the conflict between the
Catholic Church and Science.
∙∙ In 1877 the Origin of species
was translated into Spanish.
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Educating students about evolution
through natural selection is vitally
important because not only is it one
of the structuring themes in biology,
it is also widely regarded as difficult
to fully comprehend. We investigated
the level of understanding of
natural selection in university
education in Flanders, Belgium by
addressing the following questions:

study performance during secondary
education, and male gender positively
affected CINS-scores. Graduating
biology masters had a significantly
higher CINS-score (16.03) than
biology freshmen (12.9) and a better
knowledge of eight of the 10 keyconcepts. The highest learning
gain occurred after the mandatory
semester-long Evolution course during
the first year, while a specialized
(1) What magnitude of knowledge of
‘Evolution’ Master did not positively
key-concepts of natural selection and affect CINS-scores. Considering the
which misconceptions characterize
percentage and rank of 22 alternative
students enrolling in university
conceptions documented from the
education? And to which extent is this CINS-results of first-year students,
related to characteristics of secondary their distribution differed from
education and to students’ variables
those in North-American students,
(age, gender, study performance)?
although the most common, an
example of teleological thinking, was
(2) What is the learning gain in
the same in both student groups.
biology students throughout university
education, and to which extent is this
related to the degree of evolution
education? We used ‘The Conceptual
Inventory of Natural Selection (CINS)’,
a 20-item multiple choice test. Firstyear students (N>600) had a mean
CINS-score of 11.4 (range 3-20).
Multi-level analyses revealed that
the amount of biology education,
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The outreach science project “Science
in Your World” develops educational
activities and interactive learning
materials to promote cutting edge
science among the public at large,
and to facilitate the understanding
of evolution and biology and its
applications in people’s daily lives.

Spanish schools that participate in
MCTF will continue their collaboration
in the next 4 years, and will also act
as role models for other European
countries, since MCTF, will also be
implemented in countries that are
part of the the European Drosophila
Population Genomics Consortium.

Our current project, Melanogaster:
Catch the Fly!” (MCTF) is the first
European citizen science network
in adaptation genomics. In MCTF,
high school teachers and students
from rural areas of Spain, participate
collecting and classifying fruitflies
(Drosophila melanogaster) and sending
them to scientists of the Evolutional
and Functional Genomics Laboratory
(IBE) that will use them to study how
organisms adapt to the environment.
Prior to their active participation in
the project, we provide schools with
educational materials that help them
teach evolution and genetics concepts
and thus promote among their
students the interest in evolutionary
biology, and to communicate the
importance of their contribution
to European science, as well as the
importance of basic research. All

MCTF, promotes a deep engagement
of the participants and their
communities, because of their
direct contribution to research in
evolutionary biology. MCTF also
allows people to be part of scientific
advances, no matter how far away
they are from research centers.
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Although the theory of evolution is
regarded the most important unifying
concept in biology, the Slovak National
Curriculum currently does not require
evolutionary biology to be taught at
primary or high schools. Most Slovak
students thus finish their school
attendance without learning even
the basic principles of evolution. The
teachers that include evolutionary
ideas into their primary or high school
classes do so from their own initiative.
However, until recently, there was no
teaching material on evolution for
primary or high schools available in
Slovak language, making it difficult
and time consuming to incorporate
evolution into the biology courses.
To address this issue, we collected,
developed and tested a set of
evolution-related classroom
activities suitable for high school
students, and published them as
a handbook in Slovak language.
Activities contain ready-made
working sheets for students,
enabling teachers to incorporate
evolution with minimal effort
into their teaching while covering

various topics in ecology, genetics,
and animal or plant physiology.
Here we present several of
these activities, showing how
evolutionary ideas may be included
into teaching and discuss the
experience from both the teachers’
and students’ point of view.
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Life sciences, such as Evolution
and Ecology, are disciplines often
underrepresented in the educational
and outreach programmes. Eco-evo
divulgation, especially when it is done
by not expert persons, is often reduced
at few basic concepts. For instance, a
large part of Eco-Evo communication
is pursued by giving sometimes
either a fairy-tale representation
(e.g., to children) or a sensationalist
view. As a matter of fact, there
are fewer opportunities of public
engagement of adults. Consequently,
the relevance of eco-evo issues is not
well perceived in the public opinion.
In order to increase the
social awareness about the relation
between humans and natural world,
the importance of environmental
preservation, monitoring and studying
any changes of animals and plants
as a consequences of anthropogenic
activities, the Italian interinstitutional Long Term Ecological
Research Network (LTER) promoted
several “outreach expeditions”.
These aimed at communicating
research issues to a generic audience
in the course of natural tours which

put together on the same path
both scientists and citizens.
Herein, we describe two bicycle
tours which we took a part in as
organizers and promoters. The first
one, called “Mesothalassia” (http://
www.lteritalia.it/it/cammini/
mesothalassia), was focused on issues
related to researches on fresh and
marine waters; the second one, called
“Terramare” (http://www.lteritalia.it/
cammini2016/terramare2), was focused
on the responses of ecosystems to
climate change. The success of these
experiences inspired us to constitute
a no-profit organization, called ERMES
(Eco-Evo Research MESsengers),
which is meant to promote scientific
literacy among young and adult
people through educational
entertainment activities in the field.
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Despite the broad explanatory
power of the theory of evolution
and its general acceptance within
the scientific community, it remains
rejected by several distinct segments
of human societies. In large part, this
skepticism arises because the theory
of evolution challenges religious and
esoteric ideas like no other scientific
principle, making evolutionary theory
a central issue in the context of
human self-conception and world view.
Thus, a detailed understanding of
attitudes towards evolution and
potential influencing factors could
enable these aspects to be better
incorporated into science teaching
and further research. To do so,
novel, statistically robust measuring
instruments for attitudes towards
evolution (ATEVO), religious faith and
dualistic thinking were developed. The
ATEVO scale focuses on the acceptance
of evolution in general as well as on
the acceptance of the evolutionary
development of the human mind.
These instruments were tested
within two comprehensive surveys in
Germany: a heterogeneous online-

sample (N1 = 4562) as well as a sample
of pupils (aged 11-18), university
students and trainee biology teachers
(N2 = 1152) via paper questionnaires.
The results show that there is less
acceptance of the evolutionary
origin of one’s own personality
compared to the phylogenetic
development of biodiversity.
Furthermore, among nonbelievers,
dualistic thinking is a better
predictor for their attitudes towards
evolution than religious faith is.
On the whole, this study indicates
the potential for improving
measuring attitudes towards
evolution as the results emphasize
the importance of a differentiated
investigation of varying groups.
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The Leibniz Institute for Zoo and
Wildlife Research (IZW), in accordance
with its mission „Evolutionary
wildlife research for conservation“,
investigates the many adaptations
developed by wildlife in the
evolutionary process and develops
novel concepts and methods to
aid the conservation of threatened
wildlife species. In order to foster the
practical application of its research
results, the institute employs various
formats of knowledge transfer.
In two pilot projects, we “translated”
scientific publications into a children’s
book designed for pre-school and
primary school children, and a science
comic aimed at students in senior
classes and adults. These publications
present scientific results as well as
the research methods employed to
obtain those results in a graphic,
easily interpreted manner. Through
this form of representation, we
hope to (1) increase knowledge
about the mechanisms of adaptation
and evolution, and (2) foster an
understanding of the research process
and scientific methodology. The
books will be translated in several

languages to reach a broad audience.
Since the research presented in
the children’s book took place in
Namibia, we will translate the book
into Afrikaans and Damara and
distribute it to local schools.
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MOOCs are massive open online
courses, available to large audience
via online platforms. These courses
aim to provide basic knowledge in
different disciplines, through diverse
media and use of technology. This
allows for higher flexibility in learning
and teaching, but also requires new
pedagogical approaches. Attracting
and retaining the attention of a wide
international learning community is
an important component of the design
of MOOCs. Finally, the credibility
and trust in the teaching team in
MOOCs may be affected by many
social aspects, such as position,
gender bias and perceived expertise.
There are five MOOCs on evolution
running currently on Coursera
platform. Our qualitative and
quantitative analysis will focus on
gathering the data available to
any participant of the MOOC. Those
include the choice of subjects used
to explain evolution, the type of
media used, proposed exercises,
available interactivity with teachers
and other students, the effectiveness
of videos/speakers, along with
quantitative data such as size of the

teaching team, position and gender
of teachers, number of participants
and of interactions on the forum.
MOOCs need to be attractive and
accessible, but also effective. It is
therefore important to understand the
participation levels and the learning in
this new online environment, in terms
of both short-term memorisation, but
also in terms of long-term impact on
skills development and perception
of the evolutionary processes. Our
analysis will hopefully clarify the link
between specific pedagogical choices
made in this new learning environment
with potential to reach and educate
massive audience about evolution.
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Evolution is highly debatable concept
especially in Turkey where majority
of population is thought to be
Muslim. Nevertheless, teachers taught
evolution in science classes until
recent curriculum change in 2013.
As Turkey has centralized teacher
education system, middle school
science teachers are expected to
complete several courses related
to biological sciences including
general biology, human anatomy
and physiology, genetics and
biotechnology and evolution.
Accordingly, these teachers are
expected to graduate with sufficient
knowledge in evolution. In this study,
we presented findings regarding
evolution dimension of Genetics
Literacy Assessment Inventory
which was originally developed by
Bowling and colleagues (2008). We
collected data from both junior and
senior pre-service science teachers
(N=355) and in-service science
teachers (N=435) via the Inventory.
This inventory consisted of multiplechoice items under six dimensions
including nature of genetic material,
transmission, gene regulation, gene
expression, genetics and society, and

evolution. The questions in evolution
dimensions covers following content
areas: natural selection, genetic
variation, homologous structures.
Findings indicated that both preservice and in-service science teachers
were not sufficiently knowledgeable
in evolution concepts. T-test results
indicated statistically significant
difference between pre-service and inservice science teachers (t(354)=9.14,
p<.000) indicating that pre-service
teachers (M=2,03, SD=1.25) were more
knowledgeable when compared to
science teachers (M=1.32, SD=1.03). For
example, 41% of pre-service science
teachers correctly answered the
questions slight more than a quarter
of science teacher (33%) answered
the questions. These findings implied
that the participant had difficulties
in in understanding of concepts
related to natural selection, genetic
variation, and homologous structures
as measured by the Inventory.
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Several questions pose themselves
in teaching undergraduate students
about evolution: Are the students
excited about evolution? Do they
feel that there is anything else
left to discover in this field? Do
they see why evolution may be
an important field today?
To make the field of evolution more
attractive to undergraduate biology
students, we created a new course
“Interdisciplinary approaches to
evolution”. This pilot project has
been taught for the last 3 years
in the International semester of
undergraduate program “Frontiers
in life science” at the University
Paris Descartes, Paris, France.
The goal of the course is to emphasize
the open questions in evolutionary
biology, through examination of
major evolutionary transitions and
by underlining the interdisciplinary
connections in the field of evolution.
Using available online tools and
resources allowed us to create
a hybrid course, where the
students learn online at their

own pace, while keeping valuable
classroom time for discussions.
We redesigned the evaluation process
to include both the examination
of acquired knowledge, and skills,
through commenting on YouTube
videos, visiting the National
Museum of Natural History in
Paris, tweeting about evolutionary
topics, as well as writing an essay
on life on another planet.
By bringing students to the frontier
in evolutionary biology research
using blended learning strategies,
we created a hybrid course that
teaches interdisciplinary creative
thinking, exercises communication
skills, and implements technology
in the learning process.

73

Poster 20
74

Evo-Ed: an integrative case-based
approach to evolution education
author(s)
Alexa Warwick
Lyman Briggs College, Michigan State University.
BEACON Center for the Study of Evolution
in Action, Michigan State University.
awarwick@msu.edu

co-author(s)
Peter White
Jim Smith
Lyman Briggs College, Michigan State University.
Louise Mead
BEACON Center for the Study of Evolution
in Action, Michigan State University.

Students are often taught evolution
in the context of ecological systems,
isolated from genetic and cellular
mechanisms. In reality, a complete
understanding of evolution requires
knowledge spanning many biological
sub-disciplines. To address this issue,
we developed cases that track the
evolution of traits from the genetic
level, to protein function, cell biology
and macroecology. Currently, cases are
available that help students examine
the evolution of: (i) light fur in beach
mice, (ii) seed shape and taste in
peas; (iii) color vision in primates;
and (iv) toxin resistance in soft-shell
clams. Cases can be implemented
within a course, within a course
sequence or across an entire biology
curriculum and are freely available
for adaptation and use via Evo-Ed.
org. Previous work using two EvoEd cases in undergraduate biology
courses at Michigan State University
demonstrated that students were
more able to explain the molecular
basis of mutation, describe how
mutations lead to phenotypic change,
and make mechanistic links between
genotypes and phenotypes. As
part of a new grant project we are

also developing new cases (human
lactase persistence and skin color)
and adapting cases for high school
classrooms as an integrative case
curriculum with connected sets of
lessons. We are also considering
translating these cases to other
languages as another way to broaden
access, depending on interest. Beyond
Evo-Ed, Michigan State University
is a hub for many other evolution
education and outreach projects
through an NSF-funded Science and
Technology Center (BEACON) focused
on the study of evolution in action.
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Human lifespan increases by 2.5 years
every decade. This unprecedented
change in life histories poses
fundamental challenges for
evolutionary theories. Some evidence
indicates that this change is due
to a delay in aging rather than a
change in the rate of aging. AgeGuess
is a citizen science project and
online game that investigates the
differences between perceived age
(how old you look to other people)
and chronological age (how old you
actually are) and their potential
power as an aging biomarker. Is the
increased life expectancy reflected in
how old one looks, i.e. are the new
60’s the old 50’s? Are people who look
older than they are more likely to die
early? Does the rate of looking older
differ among individuals or some
individuals just looking older all their
lives, i.e. does the difference between
estimated and real age change over
time? Is the difference between
perceived and real age heritable?
Are there periods in life when one
ages faster? The project aims at such
questions by a simple on-line game
in which you can post your photos,
have other people guess your age, as

well as guess the age of other users.
Curious? Please visit AgeGuess.org
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Education in evolutionary biology is
a powerful tool to connect children
with their environment. The basic
knowledge that everything on earth
shares an evolutionary history can
create a feeling of unity, which
is a necessity in a world where
disconnectivity with nature grows
stronger. Unfortunately, currently the
beauty of our evolutionary history
is not shared in nature education
programmes aimed at elementary
school students. We want to develop
ways to incorporate evolution themes
into the structure of children’s farms.
This could be done by showing both
the evolutionary history of animals
and plants as well as how new species
arise. During a visit children would be
able to gain interest in evolutionary
history through visual information
charts where animals and plants of the
farm are presented in an evolutionary
context. The mechanisms of the origin
of species could be presented by
making use of hybrid species as well
as games to make ancient species
evolve into new species. Children
farms could also easily be expanded
to include animals and plants that are
not instant charismatic to children

(e.g. living fossils like lancelets,
zooplankton, …), yet which can
-through the right context and toolsaid to gain interest into the bigger
picture of how evolution resulted in
the broad diversity of life on earth.
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As part of international efforts
throughout the so-called Darwin
Year 2009 we created a streetcar
covered inside and outside with
colorful artwork and short text
descriptions. The streetcar operated
for almost two years on regular
routes within the city of Cologne,
Germany providing commuters and
tourists with various information
on evolutionary biology and the
life of Charles Darwin. Our main
objective was to pique their curiosity
through large-scale artwork rather
than teaching evolutionary facts.

worked on “Evolution and Medicine”,
“The Evolution of Birds”, “Chance
and Evolution” and “Evolution on
Our Doorsteps”. Thus we combined
“classical” textbook examples with
modern and ongoing research projects
e.g. on the European bullhead (Cottus
gobio) in the river Rhine near Cologne.

Prior to their practical work small
teams of students were thoroughly
briefed on biological facts as well
as aspects of teaching evolution to
the general public. The process from
first paintings to the final selection
was continuously supervised and
Within the “Evolution erfahren” project documented in a catalogue.
(“experience evolution” – punning that
the German verb “fahren” also is used The project was generously funded
for a streetcar ride), 20 art students
by the VolkswagenStiftung.
worked for almost a year to produce
various paintings and other objects.
A selection was digitalized and
printed on thin adhesive foils which
were placed outside and inside where
both floor and ceiling were used.
Due to limited space and the position
of the streetcar’s doors we decided
to present five topics. Besides “The
Life of Charles Darwin” art students
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The purpose of this study is to reveal
Turkish science teacher candidates’
attitudes toward biological evolution
before taking an evolution course
during their senior year before
graduation. For this purpose, an
open-ended question was given to
the science teacher candidates. The
question was “What do you think
about biological evolution before
taking any evolution course?” After
collecting the responses of the science
teacher candidates to the question,
the responses were analyzed. To check
reliability, the responses were also
checked with the two other colleagues.
When the results were compared, the
main findings of content analysis with
themes and codings aligned well.
The main results of this study are as
follows: the main themes that emerged
are: ape and human, creation, gradual
changing, meaningless explanation,
no idea; the sub-themes are “Darwin”
with the 8 teacher candidates (26%),
“the evolution of ape toward human
beings” with the 34 teacher candidates
(100%), “a meaningless explanation”
with the 17 teacher candidates (50%),
“ divine creation” with the 30 teacher
candidates (94%), “no idea” with

the 12 teacher candidates (30%),
and “believing biological evolution”
with the 5 teacher candidates (13%).
In the results, prior to taking an
evolution course, Turkish science
teacher candidates at the senior level
are mainly not accepting biological
evolution and biological evolution
means only the evolution of ape to
humankinds. Only 13% of the teacher
candidates accept biological evolution.
Future studies will explore how their
attitudes and beliefs change after
taking a biological evolution course.
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Three design projects representing evolution.
affiliation
nunatak team

co-author(s)
Jonathan Landais
Lead pedagogue
jonathan.landais@nunatak.fr
Anne Devoret
Lead designer

Nunatak is a Paris-based design
studio devoted to the making of
pedagogic tools. Its incentive is
to promote the spirit of enquiry
and critical thinking by the means
of manipulation and playfulness.
Nunatak here presents three projects
related to the Evolution of Life.

Museum of Tokyo. Here, the bush is
an image projected unto a spherical
screen and an animation enables the
viewer to travel inside and out of
the sphere, immersed in the threedimensional space-time of Evolution.

All three projects have the common
goal to offer a concentric vision
The first project, entitled Mikadogram, of Evolution, hinting an equal
is a giant magnetic wood puzzle, to be importance of all species.
assembled by 15 people. It represents
the story of the Evolution of plants,
from the primordial soup to our
present days. Players are invited to
re-compose the emergence of genetic
innovation and the species that thus
appeared on a spiraling timeline.
The second project entitled
The Bush of Life is a connected
sculptural installation that proposes
a spherical representation of the
Evolution. Players can explore the
bush through an application that
will progressively question the
relationship between species.
The third project is a virtual version
of the previous. It was created for a
competition initiated by the Miraikan
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Advancing evolutionary biology education and
outreach in Portugal: the myriad of activities of
NEDE-APBE (Outreach and Education group of the
Portuguese Association of Evolutionary Biology)
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author(s)
Rita Ponce
cE3c – Centro de Ecologia, Evolução e
Alterações Ambientais, Faculdade de
Ciências da Universidade de Lisboa
anaritaponce@gmail.com

co-author(s)
Rita Campos
CIBIO/InBIO, Centro de Investigação
em Biodiversidade e Recursos Genéticos,
Rede de Investigação em Biodiversidade e
Biologia Evolutiva, Laboratório Associado;
CES, Centro de Estudos Sociais, Laboratório
Associado, Universidade de Coimbra
Susana A. M. Varela
cE3c – Centro de Ecologia, Evolução e
Alterações Ambientais, Faculdade de
Ciências da Universidade de Lisboa
Maria João Fonseca
CIBIO-InBIO - Centro de Investigação
em Biodiversidade e Recursos Genéticos,
Rede de Investigação em Biodiversidade e
Biologia Evolutiva, Laboratório Associado;
MHNC-UP - Museu de História Natural e
da Ciência da Universidade do Porto

Telma Guedes Laurentino
Zoological Institute, University of
Basel, Basel, Switzerland
Xana Sá Pinto
CIDTFF.UA - Centro de Investigação em
Didática e Tecnologia na Formação de
Formadores, Universidade de Aveiro.
Politécnico do Porto, Escola
Superior de Educação.
João Cão Duarte
Centro de Filosofia das Ciências da Universidade
de Lisboa
Luís Azevedo Rodrigues
Centro Ciência Viva de Lagos
André Levy
ISPA - Instituto Universitário
10. Inês Orfão
cE3c – Centro de Ecologia, Evolução e
Alterações Ambientais, Faculdade de Ciências
da Universidade de Lisboa; Centro de Filosofia
das Ciências da Universidade de Lisboa
Leonor Rodrigues
Inês Santos
Teresa Nogueira
cE3c – Centro de Ecologia, Evolução e
Alterações Ambientais, Faculdade de
Ciências da Universidade de Lisboa

NEDE-APBE is an outreach and
education working group within the
APBE which main goals are: 1) to
promote evolution teaching from
early childhood education; and 2) to
support evolution-related outreach
activities. Since its constitution in
2013, NEDE-APBE has been involved
in activities of different formats,
in diverse settings and targeting
diverse audiences, reflecting the
views and expertise of its members.
Celebration of symbolic days such as
Darwin Day, for the life and legacy
of Charles Darwin, and Mandela Day,
for human diversity: we organize
activities on different formats, such
as informal chats, seminars, guided
tours, or hands-on activities. On
April Fools’ Day we published texts
deconstructing misleading beliefs
about evolution. On Darwin’s death
anniversary we promoted debates
about his scientific legacy and the
current evolutionary theory.
Teacher workshops: we have been
promoting a format consisting of
hands-on classroom activities, framed
within an evolutionary perspective,

addressing several topics, from human
evolution to antibiotic resistance.
Bridges Project (Pontes): aiming
to connect researchers, science
communicators, teachers and
students, we cross information
between school requests and
activities and researchers available
to participate in school projects.
During ESEB 2016, aimed at opening
up this scientific event to the public,
we gathered questions from the
public to be answered by ESEB2016
participants, and subsequently
we published the answers.
We disseminate our activities through
our webpage, Facebook page and
database of science teachers.
This high diversity of activities has
enabled us to explore the potential
of communicating evolution to
different publics and to increase
the scope of our action.
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Elementary school students’ perceptions on
the value of intraspecific biodiversity.
author(s)
Joana Rios Rocha
Politécnico do Porto
Escola Superior de Educação

co-author(s)
Vânia Pereira
Vera Mesquita
Politécnico do Porto
Escola Superior de Educação

joanariosrocha@gmail.com
Xana Sá-Pinto
Politécnico do Porto
Escola Superior de Educação.
Centro de Investigação em Didáticas
e Tecnologias na Formação de
Formadores, Universidade de Aveiro
Maria João Fonseca
Centro de Investigação em Biodiversidade e
Recursos Genéticos, Universidade do Porto.
Museu de História Natural e da Ciência
da Universidade do Porto.
Alexandre Pinto
Centro de Investigação em Didáticas
e Tecnologias na Formação de
Formadores, Universidade de Aveiro

One of the most important outcomes
that arises from the understanding
about evolution is the recognition
of the importance of intraspecific
diversity for species’ long term
survival and for our own species’ wellbeing. Understanding this key message
is fundamental to foster public
support for conservation projects and
inform political measures that protect
intraspecific biodiversity in wild
and domestic populations. Although
we can effectively start building
this knowledge since elementary
school, few studies have analysed
the perceptions that students from
these instructional levels bare on the
value of intraspecific diversity and
its potential uses. To evaluate such
perceptions, we asked a group of
second and third graders (age range:
7-9) in Portugal (n=42) to pretend
they were farmers, to choose among
distinct bags of beans to be used as
seeds in their fields and to justify their
preferences. Students’ answers were
recorded and a content analysis was
carried out following the definition
of distinct response categories built
based on their answers and on the
review of scientific literature on the

uses of biodiversity. Most students
have chosen the bags with only
one variety of beans, justifying
their choice with beans’ colour,
size, taste, beauty, productivity
or familiarity. Fewer students have
chosen the most biodiverse bag
of beans. These students justified
their preference suggesting that
beans’ biodiversity could contribute
to: i) nutritional diversity; ii)
gastronomic diversity; iii) higher
profit. None of students mentioned
the importance of biodiversity for
food security. These results highlight
the importance of exploring the
interplay between intraspecific
diversity and natural selection and
how it may affect species’ survival
and food production security, meeting
one of the seven most pressing
societal challenges highlighted
by the European Commission.
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Applied evolution: evolution in our daily lives
94

Facilitated by Thomas Meagher

Identify big questions and problems:

• Medicine and human health
∙∙ audience? Informing occupational
practices vs relevance to daily
life decisions, ex. Binghampton,
EvoS diet and health project
∙∙ goal? Having the audience
understand evolution or
understand the process
for applications?

• Food security
∙∙ plant and animal breeding,
agriculture, and GMOs
∙∙ social justice issues:
priorities in post industrial vs
emerging economies, cultural
and economic issues
∙∙ resilience of agricultural systems
∙∙ maintaining genetic diversity to
respond to future environmental/
pathogen conditions
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• Antimicrobial resistance
∙∙ beyond clinical issues: ecosystem
exposure from antibiotics
released in environment,
agricultural use of antibiotics,
microbiome, resistance in
the natural world prior to
synthetic antibiotic exposure
∙∙ educational challenge: wide
range of stake holders, difficult
to bring everyone together and
develop appropriate messages,
role for scientists in education
∙∙ addressing misconceptions,
scientific literacy,
apparent paradoxes

• Biodiversity and
ecosystem resilience
∙∙ understanding diversity
∙∙ larger scale cycles, eg does
changing the efficiency of
photosynthetic carbon fixation
impact global carbon cycles

• Anthropogenic ecosystems
∙∙ urban and agricultural
∙∙ pesticide resistance
∙∙ GMOs: have become a moral issue,
∙∙ evo bio as a risk assessment tool,
always associated with bad stuff!
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• Invasive species/diseases
∙∙ human health is always
a priority topic
∙∙ the misconception of static,
closed ecosystems
∙∙ New Zealand as an
interesting example

• AI/computational algorithms
• Humans as part of nature
∙∙ the “unique” question

• Evolutionary psychology
∙∙ issues with “just so stories”, poor
experimental design, undermines
credibility of the science
∙∙ The Nurture Effect, as an
example of bridging evidence
and policy/advocacy
∙∙ problems generated by small
sample sizes (eg origin of
humans, human behavior)

• History of science
∙∙ cultural backgrounds
∙∙ conceptual narratives of
evolutionary processes

Which best practices have
already been identified?
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• Identify good things
associated with evolution

• Reaching a broader community of
policy makers and economic decision
makers, informing political processes

• What are the human
dynamics influencing how
evolution is perceived?

∙∙ international panels on ecosystem
services, e.g. Millennium
Ecosystem Assessment

• Helping people understand evolution

∙∙ scientific cross over between
ecosystem and climate change?

∙∙ misconceptions
∙∙ accessible examples, and how
examples are perceived
∙∙ semantics and language issues

∙∙ ability to work beyond recognized
disciplinary boundaries to
inform broader areas/problems
∙∙ link to environmental education:
missing evolution from this
conversation in a well established
community, can we leverage
this to get evolution education
spread more broadly?

Creationism in Europe: is this an issue?
98

Facilitated by Héloïse Dufour

February 6th
9 participants
This break-out session explored
the topic of creationism in Europe.
Several issues were discussed,
and main highlights of the
discussion are reported below.
Creationism… what are
we talking about?

• Creationism covers a wide array of
beliefs from young earth proponents
to intelligent design proponent.
It is a continuum of visions.
• It is very different to consider
the acceptance and the
understanding of evolution.
• There is a danger of considering
that there is a direct link between
creationism certain groups of
people. As a matter of fact,
correlations which might seem
obvious do not necessarily hold true,
and it can only antagonize people.
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Why are people creationist?

The status of creationism in Europe

• Evolution does not feel
complex but it actually is

• It is obviously not as much of
an issue as in the US, where it
represents a major political fight

• Difficulty to grasp big time scales
• Anthropocentrism : evolution
questions our place in the living
world, decentralizing it
• Evolution is sometimes political/
group identity question

• Still, there are groups in Europe
having creationism in their
agenda. A couple of recent books
actually list the dangers.
• There is currently no measuring
instrument across countries
the Gallup poll in the US is
imperfect, but it does exist)
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>> Need to be vigilant and proactive, scientists need to
stand up on this issue

• Investing also in lifelong education:

What can be done?

• Develop activities held in
places visited by families and
adults in general, not only
schools (for example zoos, or
places where diversity and
immigration are talked about)

• Improving education

• In any case, it should be paid
attention to not antagonize people

>> Need for a measuring
instrument across countries

• Having evolution is in the
curriculum does not ensure that it
will actually be taught. Teaching it
throughout the curriculum might
ensure a better understanding of it
• Encouraging the development
of critical thinking skills
• Addressing more generally of the
understanding of nature of science,
discuss not only the content but
also the process of science

• Overall, building on biodiversity

Overall, the clear consensus that
emerged from this break-out session
is that creationism in Europe
should be seriously considered,
investigated and fought, especially
by scientists themselves.
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Engaging citizens in evolution research:
a citizen science approach
102

Facilitated by Soledad Luna

In four groups, 17 participants
identified and discussed:

• The major questions and problems;

Problems & questions

• There are just a few citizen science
projects linked to evolution,
so there is a clear need.

• Best practices regarding evolution
and citizen science. The main points • How do we define a citizen science
project? Not yet clear: e.g. Crowdof our joint discussion are below.
sourcing vs. citizen science.
• Language and communication:
scientists and the public use
different words. How do you
get the main points across?
Evolutionary biology is complex,
how do you communicate the
evolutionary background?
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• Lack of definition and clear
communication about the aim
of citizen science projects
before starting: is it exclusively
focused on science, or is it
more for public outreach?

• Lack of interest, lack of motivation,
and mistrust: doubts about the
quality of data that citizens
can take. There is still a large
distance between science and
society that is hard to bridge.

• Position of citizen science in the
broad scientific community and
deficient explanation of what
is the role some citizen science
projects and how they integrate
in the scientific projects.

• Learning curves on some topics
are steep. This is a problem to
consider when designing a project.

• Engagement is a great challenge
for projects, as well as inclusion:
how to reach unrepresented groups?
How to get them onboard? And
how to maintain participants?

• Lack of funding: the importance of
evolution & citizen science projects
is not yet regarded as important.
• It is not yet well known and
transparent how to address ethical
issues and access to personal data
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Best practices

• Create more jobs for project
managers, outreach managers,
science communicators.
• Welcome interdisciplinarity:
create new solutions through
exchanges with people from
different backgrounds.
• Promote critical thinking as
early as possible (by rewarding
it to reinforce it) because many
social issues stem from this.
• Allow for greater involvement from
the start of the project (different
levels of participation from pure
participation to co-creation).
• Consider that direct contact with
scientist could help (depends on
context) to get people involved
long-term, as well as including
a function for connecting users:
i.e. create a forum online.

• Find a good “hook” that is easy
to understand and human citizen
science projects should be linked
to people’s lives e.g. locally
relevant problems and questions.
• However, also consider that
citizen science is not one size fit
all and that there might be some
methods and activities in which
the public can’t get involved in!
• Transparency: the process should
be open, not just the data.
• Measure impact of citizen
science projects and report
back. The challenge is how to
evaluate educational aims?
• Fight sensationalism with
unpretentiousness (everybody
is as capable to do everything).
“I don’t know” is fine.
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• Plan and communicate how
you are going to give credit:
collectively or individually.
• Do not sacrifice scientific integrity.
• Expect the “unexpected”.

Evolution and formal science education
and Addressing evolution education in
the international context of Europe
106

Facilitated by Ute Harms and Niklas Gericke

Discussing formal education (on
evolution) needs to consider several
aspects/actors that are components
in formal education. Some of them
are the scientists (evolutionary
biologists) and their scientific findings
(in evolution biology), the curriculum
developers and the curriculum itself,
the teachers with their individual
professional and personal features
like knowledge (e.g., content
knowledge, pedagogical content
knowledge), beliefs, attitudes etc.,
the teaching situation itself and
the students with – as well – their
individual characteristics (conceptions,
knowledge, attitudes, beliefs, skills
etc.). Also we have to keep in mind
that teaching always takes place in a
particular cultural context (Figure 1).
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Fig. 1: A framework for the
discussion on evolution in
formal science education.

cultural background
the science

curriculum
the student(s)

EVOLUTION

(knowledge;
motivation/interest,
beliefs, attitudes…)

the teacher
(CK/SMK, PCK;
motivation/interest,
beliefs, attitudes…)

the teaching
(content, examples,
coherence, methods)
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Starting from here, several problems/
questions came up that seem
to be crucial to further develop
the understanding of evolution
by formal science teaching.

• The implicit curriculum of the
students (and the teachers)
In all age groups, we find severe
misconceptions on evolution. Even
though there is a lot of literature
describing this situation, there is
hardly any sound knowledge (neither
from experienced teachers nor from
science education research) how to
support a scientifically adequate
understanding of evolution.

• When and how to start evolution
teaching (the curriculum)?
Already at the primary level,
evolution, teaching should be
integrated into the curriculum.
The assumption is that the earlier
evolution (and biological topics that
can initiate evolutionary knowledge
like e.g., structure and function
relationships) is taught the better
misconceptions can be avoided.

• What do teachers have to know and
what other competencies do they
need to teach evolution? (preservice-teachers and in-service
teachers)
For the development of formal
education on evolution it is
necessary to consider teacher
education and teacher training.
What content knowledge, what
pedagogical content or subject
matter knowledge does a teacher
need to adequately teach
evolution? What’s the impact of
his or her attitudes, beliefs etc.
about evolution on the teaching
outcomes of the students? Which
support do teachers need to
teach evolution adequately?

• Make evolution relevant in teaching
Biological evolution is currently
going on. It is necessary not
to discuss it as a historical
phenomenon, but to illustrate
evolution as an on-going process
that started millions of years ago,
that happens now, and that will
go on in the future. Make clear
that this process has impact on
‘life’ - including (of course) human
beings that are living today.
• Evolution is a way of thinking –
evolution goes beyond biology
Learning evolution implies a
particular way of thinking, i.e.
critical thinking. There is evidence
that there is an interrelationship
between the understanding of the
nature of science and understanding
evolution. This aspect should
be considered more seriously in
curricula and in the practice of
teaching evolution in the classroom.
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Even though many challenges in
evolution teaching have been
identified, there is a severe lack of (a)
knowledge about teaching practises
and (b) knowledge about adequate
curricula to improve the situation.
One general approach perhaps could
be to foster student-centred learning
when teaching evolution. And teaching
biology should from the beginning of
school onwards continuously imply
(a) a historical view on nature, (b)
treating the biological phenomena
as they are now, and (c) taking
into consideration that biological
phenomena are still changing.
Finally, two tracks were sketched how
the EvoKE group could tackle the
challenge of teaching evolution:

1. On a European level collect and
review material that is available and
currently used for teaching evolution.
2. Foster empirical science
education research on evolution
teaching and learning by putting
together interest groups on a
European level and beyond.
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Using art to communicate evolution
112

Facilitated by Szymon Drobniak

1. Examples of art+science outputs
in evolution communication.
We started by looking in our
own careers and communities for
examples of good alignment of art
and science. Quickly we came to
the conclusion that communicating
evolution very often has all features
of an artistic expression. Some
examples we came up with:

∙∙ natural history storytelling
∙∙ movies illustrating evolution and
the scientific process in studying
it: Isabella Rosellini’s “Mammas”
(comic and surreal exploration of
weird maternal animal behaviours);
presented by Adria Le Boeuf in
“Exposure” (series of films made by
scientists exploring the concepts
in evolution and biology)
∙∙ books – dozens of examples
ranging from graphic novels
to infographic compendia
∙∙ emergent art: mapping DNA
alignments with colourful strings,
deep-time walk using actual paths in
parks, marked with colourful ribbons
∙∙ humongous Petrie dish growing
bacteria and demonstrating the
evolution of antibiotic resistance
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2. Why artistic expression is in
∙∙ art engages the audience: more
general good in communicating
than science, art actually allows
science? We then explored the reasons
the viewer to be brought into the
for art being such a good medium
message itself, to participate in it
for scientific messages. In our group,
and co-create its content; in terms
we had very diverse people: artists
of communicating evolution, it’s
and designers, journalists, biologists,
extremely important because people
educators and one storyteller.
often detach themselves from
relating evolution to their own lives.
∙∙ art is democratic: it does not
distinguish between races, religions ∙∙ art can bridge between the general
and stages of education.
public and (biological/evolutionary)
science through informed, applicable
design, objects that are created
based on the inspiration drawn
from nature – but subsequently
shaped to serve some distant
purposes; designers can use the
user’s close relationship with the
“thing” to confer a message
∙∙ art and science are complex:
they both operate on concepts
that are often abstract to most
people, but still – important to
preserve our culture and society
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3. Should art stop at some point
while connecting with science?
Should art always be informed
by strict scientific knowledge –
or is it beneficial to sometimes
give it some “flexibility”?
∙∙ art – due to its subjectivity
– requires special attention
when brought together with
science; a great responsibility
rests on scientists using art
as their communication tool:
they have to make sure that
the subjectivity of art does not
obstruct/dilute the correctness/
unambiguity of scientific truth.

∙∙ art+science doesn’t not have
to, however, always lead to full
transmission of a specific scientific
message: if the audience is
perfectly happy with just taking
an emotional angle, admiring art
and its content – this may also
be beneficial; complex scientific
concepts presented as art, even if
they fail to confer the full message,
are beneficial as they create an
emotional bond with the observer
and make him/her stop and wonder
∙∙ art can be particularly useful in
communicating evolution – and
other abstract concepts – to
children because, by definition,
it avoids formal treatments with
equations and formulae, and uses
instead its means and media in
a very intuitive way, facilitating
engagement of all senses

We concluded with a simple exercise.
Half of the group was asked to come
up with features/descriptors of
science, the other half did the same
for art. We then tried to match these
terms. Not surprisingly – problem
solving and ability to verify testable
hypotheses were found exclusively
on the science side. However, other
features of art and science matched
up perfectly, including: both being
great human endeavors; both requiring
huge creativity; both being parts
of culture; both being universal and
invariant to social/ethnic factors.
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Communicating evolution effectively
in informal learning environments
116

Facilitated by João Cão and Tania Jenkins

There were 19 participants. Divided
in 5 groups, the challenge was to
discuss upon and identify: (1) major
questions/ problems and (2) best
practices. These outcomes were
written on post-its and glued on
a board, and each group shared
with all the others their results.
A small discussion ensued and the
facilitators clouded the contributions
and elaborated this report.

Big questions/ problems

• Difficulty of communicating
EVOLUTION
∙∙ Perceived as a difficult topic in
formal education, teachers are
often not suitably prepared;
∙∙ The difficulty of transmiting
the concept of timescale (e.g.
classroom experience involving
microbes is possible but
might take too much time);
∙∙ The concept of randomness
is difficult to transmit;
∙∙ There are misconceptions
about evolution coming
from the language, the
common use of the term;
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• Qualities and methods of
INFORMAL EDUCATION
∙∙ Informal education was
adopted in this session as a
form of interactive learning;
∙∙ Challenge is the amount of
content vs fun : “In search
for quality seeds”;

• ROLES – The Teacher
∙∙ Lack of preparation to tackle
the subject and when taking
their students to out-of-school
activities aimed to communicate
evolution, teachers are often
not prepared to the field study;

• ROLES – The Scientific Researcher
∙∙ How can we be sure that
children/people have the
skill set needed for informal
learning environments. Where
does the skill set of critical
thinking come from?;
∙∙ How do you evaluate the impact
of our practice without falling
into typical evaluation practice?;
∙∙ Language: how to translate
language? There’s a need to
find the right language;

∙∙ More scientists should
get involved in informal
education, but it’s difficult
for that to happen;
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• ROLES – The Public
∙∙ visitor is a “black box” : it’s
not known what knowledge
that public holds when visiting
a museum/botanical garden;

Best practices

• Developed activities must
be linked to daily life;

∙∙ What’s the motivation to visit
a scientific culture place?
Socialization is certainly a
major motivational factor;

• Action must be taken to identify
and create a continuous relationship
with the target group;

∙∙ There’s a need to get to know
with more depth the public
or target group for whom the
activities are designed;

• Keep content/message and
project’s goals clear;
• The ones promoting the action
must have fun so as to be involved
in an emotional experience;
• The final outcome must balance
content with fun - “magic”,
something unexpected can
serve as a “teasing”;

• The methods/formats
employed can include:
∙∙ hands-on activities, social
dynamics/”non-formal
tools” (there are online
platforms, databases, ...);
∙∙ settings for co-creation.
e.g. participatory museums,
collect testimonies, pictures
and knowledges;
∙∙ Science Café;
∙∙ Theatre;
∙∙ Clowning;
∙∙ Pint of science;
∙∙ Scientific speed datings.
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Communicating evolution effectively in the media
120

facilitated by Joost van Kasteren

Issues in dealing with the media
∙∙ Science issues are often
∙∙ Science news is often presented
exaggerated, sensationalized and/
out of context and without
or hyped up, creating a false picture
reference to the conceptual
of science and the way it is done;
thinking behind it, making it easy
to misappropriate its content;
∙∙ Human interest sells and therefore
scientists are sometimes presented ∙∙ Necessary simplification often
as superhuman, creating one
turns into “dumbing down”,
breakthrough after the other;
leading people to believe that
science is “just another opinion”;
∙∙ Related to that, there is very
little attention for the nitty∙∙ Media often mix up correlation and
gritty dirt work, the failures, the
causation when reporting about
lack of funds and the dilemma’s
science or create confusion about
scientists are faced with;
terms and definitions (installed
power vs. actual output, JvK);
∙∙ Media tend to have a strong bias
towards certain disciplines like
∙∙ Another mix-up that is quite
high-energy physics, astronomy and
common is the one between
everything that is related to health;
(scientific) evidence and
ethics, especially around
controversial issues;
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∙∙ On the positive side, it should
be mentioned that media use
their power to put scientific
issues on the agenda;
∙∙ Reports in the media — for instance
the BBC Nature series by David
Attenborough — do inspire people
to choose a career in science;
∙∙ Many of the things that go wrong
can be attributed to a lack of funds
in the media and hence a lack of
qualified science journalists;
∙∙ Press releases become more
important as a news source, but
scientists and public information
officers don’t shy away from
exaggeration and sensation;
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Best practices
∙∙ Prepare yourself when dealing
with media by asking what
kind of audience the journalist
is dealing with and how much
simplification is warranted;
∙∙ Make an abstract for yourself
of what you want to get
across but also the possible
misunderstandings that might arise;
∙∙ Prepare some sound bites that
are short and simple enough to
be used in a headline and still
are scientifically accurate;
∙∙ Try to steer the conversation to
the process and make it as personal
as you can. For instance, don’t
talk only about successes but
also about failures to show that
science still is a human endeavor;
∙∙ Storytelling is a great way to
make complicated issues more
understandable. If possible,
try and find some good
examples for instance about the
relevance of your research;

∙∙ Be aware of jargon, especially words
that can have different connotations
in scientific and in normal speech;
∙∙ Universities and research institutes
often have communication
departments that provide training
in dealing with media. Use them;
∙∙ Don’t use negative qualifications
(like ‘bad’, or ‘useless’) when asked
to comment on research results
from competing groups. Stick with
substantive critique on the content
i.e. no ad hominem attacks;
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Extending evolution into the human domain
124

facilitated by Dustin Eirdosh

# of Participants: 11

Evolution scientists and educators
agree that our species is a product
of evolutionary processes, yet what
does this mean for how students
understand the nature of humanity,
and how should educators engage this
subject? Teaching the evolutionary
history of humans, as a narrative
description of non-human primates
transitioning incrementally to our
current form, is fairly straightforward.
However, if we try to go deeper into
how evolutionary processes led to
our uniquely elaborated capacities
for symbolic thought and largescale cooperative behaviors, things
get a bit trickier. Brains are evolved
biological organs with an adaptive
flexibility capable of producing human
cognition and culture. Gene-culture
co-evolution provides one explanatory
framework for understanding the
feedback between human biology and
social-symbolic thinking. Finally, the
variation we see in human behavior,
cognition, and culture appears to
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evolve by a process of selection-byconsequence that is similar to, and
yet quite different from, biological
evolution. These perspectives offer
unique insights into what it means to
be human, and yet these are topics on
which even advanced scholars can be
legitimately divided. Should educators
engage students in extending
evolution into the human domain? At
what age are students able to grasp
these extensions? Does teaching about
the extended evolutionary synthesis
present an opportunity or threat to
teaching basic biological evolution?
Can evolutionary thinking be leveraged
for strengthening rationality, mental
health, cooperation, and innovation
in society? These questions can help
educators better navigate the current
evolutionary scholarship, and may lead
to innovative collaborative projects
on topics not traditionally part of
the evolution education cannon.
This breakout session will highlight
recent advances in this scholarship
as well as a range of educational

projects working towards a more global
understanding of human evolution.
Session Aims:
∙∙ Identify layers of agreement and
disagreement in scientific theory
∙∙ Identify layers of agreement
and disagreement in educational
research and policy
∙∙ Identify big questions and
common threads that connect
to other breakout sessions
∙∙ Identify opportunities and
challenges for international
cooperation on this topic
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Draft Session Agenda:
∙∙ 15 min introduction
∙∙ 45 min Species of Thought Activity
∙∙ 30 min Discussion,
reflection, synthesis

Several questions were briefly explored
to frame the diversity of scientific,
curricular and sociocultural questions
of extending evolution into the
human domain. It was suggested
that even at the level of expertise
at EvoKE, it is likely we have a wide
diversity of perspectives on the
topics related to our own species.

Introduction: EvoKE in the Year 2030
Participants were invited to first
imagine: it is the year 2030 and
EvoKE has become wildly successful.
Europe is now a global leader in
evolution education for people of all
ages and areas of study. What is the
role of human evolutionary biology
in this educational ecosystem? Are
humans just one of many species that
students explore? Which aspects of
human nature and culture are viewed
from an evolutionary perspective?
How are cultural differences of
perspective dealt with in teaching
evolution in the human domain?

Species of Thought Activity
To study this diversity, participants
were asked to become “Conceptual
Ecologists”, studying the landscape
of human evolutionary concepts for
“species of thought”, or claims about
the nature of human evolutionary
studies. The participants were split
into two groups of 5-6 individuals
and tasked with collaboratively
exploring, organizing, and classifying
the diversity of 50 unique but
interrelated statements by virtue
of their value in teaching students
about human evolutionary biology.
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The activity’s conceptual ecosystem
was populated with small statements
of belief regarding the nature of
human evolution, its applications
in society, and its implications in
educational research and policy. These
statements of belief were explicitly
diverse in terms of their empirical
validity or logical coherence. Some
statements were more vague, or even
potentially inflammatory in some
academic communities. The explicit
aim was explore the conceptions of
educators regarding the nature and
teaching of human evolution. In this
way, participants were encouraged
to discuss, disagree, revise, rewrite, or create entirely new species
of thought they felt important
for teaching human evolution.

Discussion
In this context, time constraints
and the diversity of disciplinary
backgrounds led to some confusion
around terminology and intent of
various statements, and did not result
in the creation of novel concepts
for the maps. Since the aim of the
activity was to explore and reflect
on a diversity of ideas, rather than
expertly framing the future of human
evolution curriculum, I will summarize
two conversations of interest, and an
area of agreement that was reachable.
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Conversation 1: The evolution
of human brains, sense of
purpose, and culture

Conversation 2: Human evolution
education policy for refugee and
migrant communities in Europe.

There was a clear divergence of
perspective in the room regarding the
nature of human brain development
and cultural evolution, and the value
of this topic in the K-16 curriculum.
Both groups had members split in
opinion on whether cultural evolution
is a valid or important science within
human evolution. Both groups also
had members split on how the issue
of the human sense of purpose should
or could be reconciled by evolutionary
thinking. There was, however, broad
agreement that topics such as human
brains, agency, purpose, and culture
should be addressed at some level in
the human evolution curriculum.

In the area of educational policy,
the discussion of if or how human
evolution should be taught to refugee
and migrant populations was clearly
the most impassioned topic of the
session. The intentionally vague
species of thought that sparked this
discussion was stated as follows:
“93. The role of human evolution
conceptions in integrating refugee and
immigrant members into European
society should be explored delicately,
democratically, and directly”.
It first was clarified that a German
philosopher has put forth the
potential value in teaching human
evolution as a means of supporting
cultural integration through nature of
science literacy. Several participants
expressed concern that we should not
be isolating or identifying foreigners
as holding special beliefs in this
area. It was countered that there may
be studies showing lower evolution
acceptance in migrant communities.

It was highlighted that the children
of refugee and migrant parents will
be required to be taught human
evolution in many European schools,
and this could either be done more or
less sensitively. The discussion was
clearly too large to solve, but appeared
to shine a light on the complex
nuances in the diversity of thinking.

science context of a topic. In the case
of human evolution, the ERTE model
would suggest teacher education
programs create opportunities for
students to explore the historical,
philosophical, psychological,
sociocultural, and methodological
questions infused within the
expansive topic of human evolution.
This scientific clarification process
within the ERTE provides a roadmap
to cultivating adequate Pedagogical
Conclusion:
Content Knowledge (PCK) in future
An Opportunity in Human
teachers in the complex scientific
Evolution for Nature of Science
and ethical issues linked to human
in Teacher Education
evolutionary studies. No participant
had prior knowledge of the ERTE
As facilitator, I concluded by asking
model, but there was strong consensus
participants for input on my project
that connecting human evolutionary
conception, the need for strengthening studies to Nature of Science studies
international teacher training in
provides one strategic direction for
human evolution as a means of
navigating this contentious space.
teaching Nature of Science. I described
the Educational Reconstruction for
Teacher Education (ERTE, Van Dijk,
E. M., & Kattmann, U. 2007) model
of teaching nature of science to preVan Dijk, E. M., & Kattmann, U. (2007).
service teachers. The ERTE builds on a A research model for the study of
moderate constructivism approach that science teachers’ PCK and improving
respects students, preconceptions,
teacher education. Teaching and
while exploring the complex nature of Teacher Education, 23(6), 885-897.

129

Evolution and public science literacy
130

facilitated by Adria Le Boeuf

In this session, we used design• There is a gap in understanding
thinking and applied improvisation
between the public and evolution
approaches to explore best practices
researchers and educators. How
and failures in public science literacy
can we best close this gap?
projects. We considered previous
projects and brainstormed to create
new projects that fit our best-practice • We discussed “why we
are doing this?”
criteria. We were a group of 10 people.
∙∙ Some answers: link between
science literacy and
understanding evolution;
science literacy is important
to democratic citizenry; love
the subject and want to share;
nothing in biology makes sense
except in the light of evolution;
critical thinking literate
public; biology incorporates
historical understanding as
other sciences do not; unifying
theory, variation is the rule,
probabilistic; putting humans in
perspective as part of the story
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• We first privately, then as a
group, considered three example
projects that try to break down
this gap in public understanding
of evolution. (Some mentioned
examples: Understanding Evolution,
AvidaED, Massively multiplayer
online science, Science Helpers,
Imagine, Data Nuggets)
∙∙ We then used a translational
thinking approach to extract the
qualities of these projects that
made them great and the qualities
that made them not-so-great.

• The above was done using post-it
notes so that then we could combine
these qualities. Good qualities were
put on one table, bad qualities on
another. We then removed redundant
post-its and combined similar
concepts to get a list of bestpractices and not-so-great practices:
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Best Practices

Not-so-great Practices

Unusual target group

Not focused on audience

Well-designed
Addresses complex/new/current
concepts and research

Not reflective of real science

Builds community

Insufficient publicity
(didn’t reach audience)

Generates real data

Simplistic

Engages critical thinking

Overly dry/boring

Understandable

Too complicated/ambitious

Promotes learning
Makes sense (engages
with everyday life)
Takes the audience seriously

After the above discussion, we
separated into two groups and quickly
brainstormed new projects focusing
on the Best-Practice Criteria we

had come up with. Two fun projects
emerged. Teams were motivated to
start by approaching an unusual and/
or difficult to access target group.
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