FINAL REPORT DECEMBER 2011

In the context of the ESEB outreach found “Evolutionary outreach: tools for the
analysis of evolutionary concepts for high-school teachers (Funding provided: 1750
Euros) our group “Sharing Science” (Ciencia Entre Todxs) has developed didactic
activities that were reflected in a distance learning course for spanish-speaking high
school teachers. For this, we designed a web page where the course is freely available
for teachers. The web page address is http://cienciatodxs.gnomio.com/.

You can loggin in http://cienciatodxs.gnomio.com/ with:

USUARIO:guestl

Password: Guest.2011

Also, along the year the group has dictated several regional workshops along
Argentina.

SPECIFIC ACTIVITIES

a) Regional Workshops.

1-Montegrande city (Province of Buenos Aires): Conducted on September 23 within

the framework of “2011 Science Lectures” in the Teacher Training Institute and Natural
Science Museum ISFD35. The audience was approximately 200 teacher training
institute alumni and professors, and also high school teachers from all around the
area.

Figure: Nicolas Lavagnino, Adriana Schnek, Alicia Massarini and Beatriz Libertini in
Montegrande” s Conference.

2-Rosario city (Province of Santa Fé): Conducted on November 10 in the Angel Gallardo
Natural Science Museum. The audience was approximately 50 teacher training
institute alumni and professors, high school teachers, and general public from Rosario
City.
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Figure: Alicia, Beatriz and Paula Lipko in Rosario’s Conference

3-Casilda city (Province of Buenos Aires): Conducted on November 11 in the Faculty of
Veterinary from the Univresidad Nacional de Rosario (Rosario National University). In
this opportunity the assistance of approximately 30 was faculty staff and students.

Figure: Beatriz and Alicia in Casilda’s conference.

In these three workshops an environment of reflection and sharing of experiences and
concepts about human evolution, its process and nature was generated. The learning
materials used were iconographic images (both from popular and academic sources)
and different fragments of related literature.

4-Ramallo city (Province de Buenos Aires): Conducted on November 14 in "Guillermo
Leloir" (N22) public High School. Firstly, two lectures for approximately 200 high school
students dealing with evolution, its definition and what is considered to be evolution
and what not were given. Secondly, a workshop about evolution teaching for 20 High
School teachers from Ramallo and nearby cities was given.
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Figure: Adriana Schnek in Ramallo with teachers.

Figure: Adriana in Rammallo with school students

5-Buenos Aires city: On November 25 a workshop at FLACSO (Facultad
Lationoamericana de Ciencias Sociales) on didactic strategies for science and evolution
teachers. The concurrence was about 100 teachers from all over the country.

Workshops scholars have gone successfully. This encourages us to request more funds
in order to allow more travel to distant locations next year.

b) Distance Learning Course

The project approved by the ESEB included the building up of a web site
(http://cienciatodxs.gnomio.com/) that enables teachers to take evolutionary courses
on-line. Due to insufficient financial support, we have planned the web site as
described as follows but we were able to develop only the section corresponding to
“on-line courses for Teachers” (Distance learning courses according to the original
project). Additional funds will be required to complete the implementation of the
whole web site.
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Description and site map

1.
2.

N

HOME (text with general aims of our group, image gallery)
Who are we? (list of members of “Ciencia Entre Todxs”, brief CV and photo of
each)
Teaching (text with general aims of all our courses)
* Classroom Courses for Teachers (information of dates and place of
courses, supporting materials)
® On-line Courses for Teachers (*) See index of the first course (**)
* Workshops for Teachers
* Classroom Activities (activities for working out different evolutionary
concepts)
Billboard activities (of our group and others of interest)
Research (description and results of our main lines of research in educational
field)
Financial support (institutional grants and projects associated)
Links of interest (field of education, evolution, science, society and technology)
Contact

(*) Brief description of the section: “On-line Courses for Teachers”:

1)

2)

3)

4)

5)

This section was implemented independently of the whole web site as a virtual
campus by Moodle applications. It functions as follows:

Registration: any person who wants to take the course: “Evolution. History of
life” must complete and send the application form to become registered. A
user name and a password will be returned by e-mail for future utilizations of
the site.

Course: the course “Evolution. History of life” has been written and organized
in 10 chapters. After the person log in our site, access to each chapter
independently is available. The course is approved only when chapters has
been read and worked out in sequential order.

Required Activities: each chapter contains a variable number of
questions/activities that must be worked out by the teacher. All answers must
be written on the corresponding form and send it by e-mail.

Expected responses: access to the file containing the expected responses for all
the questions/activities of each chapter become available after sending the
corresponding filling form (see 3)

Evaluation: the evaluation of all the answers (10 answer forms) sent by the
same teacher will determined the approbation of the course. A certificate will
be send by e-mail to the teacher.

Financial disclosure.

Items/Services
Travel to Montegrande city
(Province of Buenos Aires)

€50




Travel and stay to Rosario
and Casilda (Province of €200
Santa Fé)
Travel to Ramallo city
(Province de Buenos €50
Aires):
Web site developer fees €1000
Web site hosting fees €400
Web site graphic designer €60
fees
Total €1760

As pointed earlier, for the next year our intention is to continue with the development
and implementation of the whole web site (http://cienciatodxs.gnomio.com/). Also, we
already have established contacts to bring workshops to cities we haven’t visited in
this year. To accomplish these activities within next year we formally request for an
extension of the ESEB outreach found.

~Index

“Evolution: History of life”

Chapter 0: On course

About this course
Introdution
Pointing out the course objectives
Taking this course. Characteristics of distance learning courses

Some final considerations

Chapter 1: INTRODUCCION

A connecting thread

Multiplicity of approaches

Units of study

The whys of biology

Historical narratives

Nothing in biology makes sense if it is not ...

Chapter 2: THE FOOTSTEPS OF EVOLUTION

Brief history of the study of diversity
Can fossils tell us their story?
Slowly the veil was lift

The first theory
The errors and the merits of Lamarck
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The other side of the story

Two trips that changed the course of thought
Before and after the Beagle
Findings and questions on theBeagle

The tree of life

Darwin muses

The other Darwin

The heart of the theory: natural selection
Controversies

Inherit the wind

Render unto Caesar what is Caesar's

Chapter 3: THE EVIDENCIES OF THE EVOLUTIONARY PROCESS

So, what is evolution?

Evolution as fact and as theory

How does evolutionary theory valid?
Fossils reveal their secret

Chapter 4: GENETIC VARIABILITY

The difficulties of the theory
What Darwin responded and what happened after
What Darwin could not solve

The achievements that have helped to clarify the problem
The distinction between soma and germ cells
Particulate inheritance
The mutationist theory
The chromosome theory of inheritance
Population genetics
The years of The Synthesis
Population as the evolutionary unit
Population attributes
Variability
Genetic novelties
Genetic mutations
The impact of genetic mutations in the evolutionary process
The advantages of heterogeneity
How to measure the variability
Chromosomal mutations
The evolutionary significance of chromosomal mutations

Sex, what for?
Unique and unrepeatable

Chapter 5: THE PROCESSES OF EVOLUTIONARY CHANGE

The Hardy-Weinberg principle

Alelic and genotypic frequencies: What are they and how to calculate them?



Again, the mutation
Migration
Genetic drift
Founder effect
Bottleneck
Natural selection
The measurement of selection
The consequences of natural selection
Tactic and strategy of natural selection
Natural selection: the same process in different ways
Stabilizing selection
Directional selection
Diversifying or disruptive selection
Frequency-dependent selection
Sexual Selection

Polymorphisms are everywhere

Chapter 6: ESPECIES AND ESPECIATION MECHANISMS

The species are systems of variability
Is it possible to recognize the limits of species?
The boundaries of the biological species concept
The mechanisms of reproductive isolation
MARs: What are they and how they work?
Prezygotic mechanisms (pre-mating)
Postzygotic mechanisms (post-mating)
The origin of new species
Case 1: reproductive isolation as a result of the divergence
Case 2: reproductive isolation as a cause of speciation
Models of speciation
Speciation by adaptive divergence
The divergence in different spaces
Instant or quantum speciation
The genetic correlation of speciation

Chapter 7: MACROEVOLUTION. CHANGES ON LARGE SCALE

The punctuated equilibrium model
Intermediate forms that were not found
Types of changes in evolutionary life
Mass Extinctions
Adaptive radiations
The Cambrian explosion

Different patterns of organisms’ diversity
The history doesn’t go back
Major transitions in life history

Chapter 8: THE TREE OF LIFE




All roads lead to. ..
Classifications and classifications
The two strands of classification
The Linnaean system

From Darwin

The cladistic school

Other systematic schools
Obtaining cladograms

Kingdoms and domains

The history of life on the spatial dimension
The current systematic

Chapter 9: CURRENT DEBATES WITHIN EVOLUTIONARY THEORY

Some upheaval to the Synthesis

Neutral theory and the timing of evolution
The "adaptationist’ program critique"

The limits of evolutionary change

Intrinsic factors: history, development, structure
Extrinsic factors: pursuing the environment

The circular argument

Alternative interpretations

Aptation, adaptation, exaptation

More critics: gradualism vs. punctuated equilibria
The evolution of evolution

Chapter 10: HUMAN EVOLUTION

Man's Place in Nature
Angels or Beasts?

The Man as an angel

The The man as a beast
How do we study ourselves?
Following the tracks of our ancestors
Family Panorama
Tracing history

The tree of primates
Our closest living relatives
The fossil evidence
Australopithecines
The genus Homo
Are we the only ones capable of making tools?
Homo erectus
Relations between Homo
Our Neanderthal cousins
Processes and patterns of human evolution
Trees do not have links

Biological species and cultural change



The origin of modern human

The great expansion, art and language

The birth of agriculture

Neither the only nor the best

The diversity of our species, are there any races?
The future evolution of our species

Epilogue: CONSIDERATIONS ON THE WORK DEVELOPPED

The conception of science

An open-ended way

From course contents to the classroom transposition
The evolutionary axis dimension

Problems related to the acquisition of key concepts



