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In the Italian context, where 
Earth sciences are poorly 
considered
• in the education system and
• in the common thinking,

• to promote a widespread 
and deep-rooted culture 
of natural hazards, 

• the danger inherent in 
the geological evolution of 
the territory, 

• the responsible use of the 
environment,

• the perception of 
phenomenon as part of 
the dynamics of the Earth

is a priority.
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A lack of a careful teaching-
learning across all levels of 
education, as requested by the 
curricula issued by the Italian 
Minister of Education, produces a 
general lack of scientific 
knowledge (European Commission,
2003). 
As a direct consequence on Earth 
sciences, this also produces among 
the students a diminished interest 
to continue their Geosciences 
studies at university level (and 
pursue a career in Geosciences), 
which creates also a worrying 
lack of scientific knowledge and 
social awareness about the 
environment and its natural
phenomena.
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Much work is still needed
• to promote Earth Sciences 

education in the Italian schools
• to increase the interest of students 

towards geosciences, to find ways 
to improve Earth sciences teaching-
learning 

• to enhance teachers’ competence in 
the use of new and more effective 
educational approaches.

From the teaching point of view, it is 
important to highlight that the 
richness and complexity of the various
branches of its disciplines and the 
numerous possible links with many 
other scientific fields, make Earth 
Sciences a remarkable tool to promote 
competences and skills in students, in 
all scientific areas.
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A profound change of mentality is needed: 
• traditional scientific instruments, seismographs, 

weather stations, telescopes may be necessary in 
some situations. 

• collection of minerals, rocks and fossils are 
essential for the approach to the contents of the 
discipline, and are useful because they allow 
students a manipulative approach 

But while it is easily possible to be fascinated by the 
beauty of minerals, from the history contained in a 
fossil, less easily into what "hides" a rock sample: too 
often that this appeal does not emerge, and a rock 
remains a simple stone.   For the Earth sciences is 
necessary to search for a different approach, which 
would show the richness of relationships between 
biotic and abiotic world, the global dynamics, the 
contribution that every piece of matter may have in 
the complex system of the Earth.
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The Italian education system is still mainly
based on the transmission of knowledge  and
does not support the teachers in a transformation towards
more effective teaching approaches which could favour
the evolution towards the EU objectives. 
In fact, despite what is being proposed in the 
Indicazioni Ministeriali (MIUR, 2008)  that clearly 
distinguishes between goals and objectives, most of the 
teachers remain anchored to a traditional process of 
transmitting knowledge. 
The new approaches should be structured starting  
• by identifying the priority skills, 
• then the goals and, only later, 
• the involved disciplinary objectives. 
The knowledge should be just a mean that allows 
to transform abilities into skills.  However, in everyday 
practice, the simple testing of  acquired knowledge of the 
students seems to be still the priority. But turning this 
traditional and consolidated working method into a process 
that starts from skills, requires constant commitment.
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As teachers consider too often science, and in particular Geosciences, an unfriendly discipline,
little known and little loved, and finally, too often just taught, these skills  are particularly 
difficult to implement.
It is true that in the Italian educational system,  placed in the European and international context, 
the framework of competences is very complex, 
and difficult to be related:  
for example, to compare 

• “Goals for the development 
of skills  of secondary school”, 
• “Basic skills to compulsory school”
required in Italy by students aged 16, 
• the “Citizenship skills”, 
requested by the Ministry of Education, 
• the “European key skills” 
• the “European Quality Framework”
could be a very difficult  work.
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Earth Science requires, and provides, skills and competences strictly related to contents. In this table
Table, that I have processed as an exercise, we try to interrelate the different skills requested, with 
the aim of:
•sharing the specific  language on skills

•recognize and enhance cross-disciplinary 
and interdisciplinary nature of some skills; 

•recognize the importance of the joint 
construction of knowledge,

•recognize the complexity of the 
discipline, which implies the need 
to develop all the scientific issues and 
exceed the encyclopaedism

•recognize the importance of the lab
essential for the promotion of skills, 
but also of the interest and guidance;

•recognize the need to build vertical paths
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To capture complex skills teachers need to
renew our science teaching; we need to break 
the habit, encouraged by the textbooks, to 
present science as a finished product. 
Instead we need to try to show it as a 
passionate
problem solving, an adventure to which many 
researchers have dedicated themselves, 
namely an adventure full of passion, hard 
work, intelligence.
The path for the promotion of the teaching-
learning in Earth Sciences should pass through 
• the practice of active educational 

approaches, attention to the 
personalization,

• use of models and guidelines to produce 
tools and learning objects. 

To work in this direction there is an increasing 
need of a networking action for sharing 
didactic resources. Our network of schools



10

If the goal is to promote 
Earth sciences education, in 
the Italian schools, 
in all levels of education, 
then it is necessary: 
• to increase the interest 

of students towards 
geosciences 

• to enhance teachers’ 
competences

• to promote  the use of 
new and more effectives 
educational inductive and 
adductive approaches, 
Ø using tools, 
Ø paths and learning 

objects, 
Ø based on hands-on 

practices, 
experimented in 
schools
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Gerome Lalande and his snuffbox.

One condition to promote interest 
among students is that the teacher 
is passionate, and is therefore able 
to capture the attention of the 
students. 

Jérome Lalande an astrophysicist
who lived in the XVIII century, 
in order to attract Parisians along 
the Seine to observe his telescope, 
extracted spiders from his snuffbox 
pretending that he wanted to eat 
them, attracting the attention on 
what he was doing. 

Without reaching these extremes, 
still we need to find “our own
spiders” and engage the students.
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My “spider” has been in 
recent years a vibrating 
plate, constructed with an 
old drill and an eccentric
to simulate catastrophic 
earthquakes. 
As many of my teaching 
tools, it was homemade, 
realized with cheap 
materials mostly coming 
from my house, but for 
this reason this vibrating 
table attracted the 
attention of other
teachers.

The vibrating plate.
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I gradually realized new home-made 
tools, sometimes simple or trivial, 
sometime more complex,
but always designed to capture the 
attention of students,  to reason, 
to “re-discover” scientific laws. 

For example, to introduce or discuss 
stratigraphy topics, I built “the
stratigraphic sequence useful to 
understand the principle of 
superposition.
It is an easily assembling experiment, 
composed of a few but well-designed 
objects, sequences, layers, rocks and 
guide fossils, which can be combined to 
approach general stratigraphy topics or 
elements of local geology

S.Occhipinti - IECG 2018

The stratigraphic sequence, from the stromatolites of the 
Archeozoic, to the moraines of the Neozoic.
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The experimental activities, which in scientific 
disciplines play a key role, are often completely 
impractical in the context of Earth sciences. 
Itis not possible to reproduce in the laboratory 
the movement of the plates, the eruption of a 
volcano, or the movements of the air:
it is necessary to use models. 

In particular, in the different tools should have 
primarily the function of
• stimulating observations, 
• hypothesis, 
• reasoning and, 
• the formulation of more general rules and, 

when possible, of laws.  

Finally, the model may be able to stimulate the 
abstraction and the ability to identify 
connections between different elements and 
principles, intra- and inter-disciplinary.
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The effort of the 
research was the 
shearing of models and 
guidelines to produce 
effective practices, 
easy to be practiced or 
realized in the school.

A risky valley 
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Examples of simulation 
of landslides  
and avalanches, using 
different 
• materials,
• humidity, 
• slope
• roughness of the 

substrate
• human actions
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Examples of simulation of 
landslides and superficial 
erosion by action of rains 
and runoff water 
, using different 
• materials, 
• humidity, 
• slope
• grass cover
• human actions
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Rapporto sulle frane in Italia 

 126 

Il Sistema Ultraelvetico è costituito dalle Falde di scollamento Ultraelvetiche, dalle Falde del 
Mont Chetif (calcari, porfiroidi, calcescisti, carniole) e dalle Falde del Mont Frety. 

Il Sistema Elvetico è rappresentato dal Massiccio del Monte Bianco (parascisti, migmatiti e 
graniti) e, subordinatamente dalle coperture sedimentarie mesozoiche. 

 

 
Figura 6.3 Carta geologico-strutturale della Valle d’Aosta e profilo WNW-ESE (Bonetto & Gianotti, 1998). 

Structural geological models useful to understand that our  regional contest  (Valle d’Aosta) is
obviously the result of the dynamism of Earth. 

In effect, the structural model of the Aosta Valley is particularly “lucky” and useful to understand 
the convergence of the South of the World in the Pangea, the Paleoafrica.

Paleoafrica is here the 
Sesia Lanzo gneiss, 
which represents the 
ancient shores of the 
southern border of the 
Tethys sea, where we 
could imagine dinosaurs 
of a warm climate 
walking along the 
seashore colliding with 
the North, the Paleo-
Europe, again with 
deposits of shores and 
lagoons and shallow cold 
seas.
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All the educational tools have been 
tested and evaluated 
and are collected in easy kits now freely 
usable
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All the materials 
and the educational 
paths are presented 
in working 
booklets freely 
downloadable
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www.scuole.vda.it/scienze/images/Viaggio.pdf. 
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And, more   specifically for Earth sciences 
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The result is , in our contest, an 
increasing sensitiveness towards Earth 
science teaching -learning, a 
widespread awareness towards the 
need of promoting competences and 
skills and a growing knowledge of the 
active and inquiry approaches. 
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Some experiences are tested also 
referring  to the acquired skills and 
competences  of the students before and 
after their use.
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The traditional definition coming from the literature is : “Competence means, in a given context, 
implementation of a performance involving the combined use of attitudes and motivations, 
knowledge, skills and abilities and it is aimed at achieving a purpose”. 
Also, “What, in a given context, one can do (ability) on the basis of a knowledge to achieve the 
expected goal and produce knowledge. 
It means to choose, use and master knowledge, skills and abilities appropriate  in a given context, 
to set and / or solve a given problem” (Carter, 1990).

It is surprising how these skills 
can be easily applicable,
malleable and adaptable
to different contexts and contents 
of Earth sciences, 
where they become tools to think, 
observe, connect, relate, research,
solve and communicate.
Therefore Earth sciences topics are taken 
as starting points to develop skills which 
can be easily applied to different science 
topics.
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It was possible to verify, in sample classes of a technical secondary school, an 
interesting and sometimes significant increase in some skills, based on similar knowledge 
and corresponding abilities, as a result of practical activities and hands-on experiences 
in the field of Earth sciences
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This experience has shown also that Earth science is in effect the discipline that more
promote citizenship and transversal skills and, furthermore develops the ideas of system 

and complexity.

An example of the complex 
relationships the Earth sciences 
can stimulate to investigate 
linkages with other disciplines 
regards volcanoes, and more 
generally natural phenomena  
and climate. 
This topic usually attracts very 
much the attention of students.
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Many know the relationship 
between the eruption of 
Tambora, in April 1815,
and some English literary 

works, such as Frankestein by 
Mary Shelley and John 
Polidori's Dracula.
The two authors, in the cold 
summer of the “Year without 
summer” that followed the 
eruption of Tambora, spent 
their holidays in Switzerland. 
Because of the bad weather, 
they could not spend the their 
time outside; then they 
challenged those who had 
written the best horror novel.
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Less well known is that 
even the Fairy Tales of 
the Grimm Brothers 
conveyed the special 
cold climate 
that marked that year.

S.Occhipinti - IECG 2018

Or how it influenced the colours of the well 
known  paintings of William Turner , 1818 

And European and Italian migrations to America 
as well as the Conquest of the West
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Also it is known what was the 
impact of the Little Ice Age 
on history and society 
between 1650 and the end of 
1800.
Less known is that the harsh 
climate marked the growth of 
the trees, making the growth 
rings smaller and the wood 
more compact, allowing the 
creation of musical 
instruments
such as the Stradivarius 
violins, particularly precious 
for their exceptional 
acoustics.
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The need to change the traditional transmissive and 
deductive approach,  with an active and inductive teaching-
learning is now commonly known, although not yet shared 
and disseminated among the of every school grade.
The Italian school system, with its encyclopaedic content, 
does not facilitate the development of methodological 
approaches of active teaching-learning, such as 
• Problem solving, 
• peer education, 
• case analysis, 
• inquiry-based teaching learning. 
These approaches, in fact, require the teacher to abandon 
the traditional role of master of knowledge, transmitter of 
contents to become guide, collaborator, mediator of the 
activities.
To achieve this transformation, it is necessary to change 
the methodological approach, in order to engage and 
motivate students. 
It can be enough to have few
• teaching tools, 
• few learning objects, 
• but this requires, simultaneously, 
• the knowledge of the methodological
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To achieve this transformation, it is 
necessary to change the 
methodological approach, in order to 
engage and motivate students. 
It can be enough to have few
• teaching tools, 
• few learning objects, 
• but this requires, simultaneously, 
• the knowledge of the methodological
approach from a theoretical point of 
view, 
• a solid ability to manage the class, 
• a talent to conduct activities and to 

master any unforeseen topic arising 
during the course.

Therefore, a change of teaching 
approach is a complex and multifaceted 
process.
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