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INTRODUCTION

The present book shows the first results of
the project VVITA.

VVITA is the acronym of “Modernizing Learn-
ing and Teaching for Architecture through
Smart and Long-lasting Partnerships lead-
ing to sustainable and inclusive develop-
ment strategies to Vitalize heritage Villages
through Innovative Technologies”. It is in-
serted in the Erasmus+ program, measure K2
Strategic Partnership for Higher Education.
It involves professors and students of the
lon Mincu University of Architecture and Ur-
banism of Bucharest (UAUIM), which is the
leader, the University of Catania (UNICT),
and the Norwegian University of Science
and Technology of Trondheim (NTNU).

The core of the project consists of three In-
tensive Periods (IP), each of them hosted in
one of the country partners of the project.
IPis atooladopted in the Erasmus+ Program
to encourage transnational teaching and
learning of special subjects, through short
courses in which involved are students and
professors of universities of foreign coun-
tries, grouped in a Strategic Partnership.
The IPs of VVITA are addressed to develop
innovative methodologies in the teach-
ing of refurbishing and revitalizing local,
vernacular architecture. Such courses are
called Innovative Teaching Modules (ITM).
For Norway, an ITM was in last June 2018
and it was located in Lofoten, an archipel-
ago off the Scandinavian Atlantic coast, 70
° N. For Italy, an ITM was in last September
2018 and it was in the Aeolian Islands, 32
miles off the Sicilian northern coast. An ITM

in Romania was programmed for May 2019,
in the Danube Delta, off the coast of the
Black Sea. These places are very interest-
ing; their peculiarity is the strong relation
between architecture and coastal land-
scape. Unfortunately, they show wide mar-
ginal areas that are unexploited. Therefore,
the project is addressed to the revitaliza-
tion process of them, through architecture.
The ITM is composed by different modes:
lectures, practice, and workshop. Each
mode is connected with the others to form
a system. In order to achieve this synergy,
itis very important to have a careful design
of the teaching module. In the contempo-
rary view of this subject, binomial teach-
ing-learning is considered indivisible, as
well as the partnership between teachers
and learners. The learning outcomes are
strictly related to this relation, which is also
the target of the teaching design.

The design of an ITM is the target of VVITA
that is assigned to UNICT. In particular, this
book deals with the generic design of an
ITM and its contextualization in the module
of the Aeolian Islands, called the Aeolian
Teaching Module (ATM).

This book is composed of three parts.

The first one begins with a theoretical intro-
duction on the didactic design, addressed
to show how it is possible to strength the
partnership between teachers and learn-
ers. After, it describes the characteristics of
the VVITA project, the generic ITM, and a
SWOT analysis of the ITM design.
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Part Il contains the design of the ATM; it
speaks about the features of the location
and describes the activities carried out there.
Part Il is divided in two sub-parts. The first
one consists of the contributions of the
staff involved in the ATM. In particular, it is
formed by a corpus of propaedeutic lec-
tures (on the particularity of the place, on
the calculation of the comfort conditions,
on the evaluation of the local building, and
on the use of the GIS technology). The sec-
ond halfis formed by the final reports of the
student groups, a contribution from each
one of them. After a GIS analysis of the as-
signed area, they show the revitalization of
the building chosen as the case study.
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Simona Calvagna

AEOLIAN INTENSIVE PERIOD
LEARNING OUTCOMES

As already mentioned, the Italian teach-
ing module of the VVITA project is called
the ATM; it is focused on topics that can be
useful to deeply understand the wisdom of
the vernacular architecture of the Aeolian
Islands and to define principles and strat-
egies to reactivate it in order to revitalize
the local built heritage.

At the basis of this, there is the knowledge
of the characteristics of traditional Mediter-
ranean architecture, from a typological, his-
torical-cultural, and technical-constructive
point of view. Particular attention is paid to
the anchoring of the building artefacts to
the context and to the consequent formal,
functional, and constructive relationships
between Aeolian architecture and the envi-
ronment. Belonging to the forms and cultures
of Mediterranean life is considered the start-
ing point for the identification of features,
parameters, and typologies to be taken into
consideration in the interventions of refur-
bishment of the existing built heritage and
in the construction of new facilities.

The architectural characterization goes be-
yond the knowledge of the historical-cultur-
al, landscape, and technical constructive
issues, going as far as a thermophysical
and mechanical modelling of the built heri-
tage. For this purpose, the ATM is structured
to transfer notions and knowledge related
to the basics of thermodynamics and heat
transmission, as well as to the thermophys-
ical properties of traditional building ma-
terials in the Mediterranean environment
and more generally, to the energy behav-

ior of historical buildings. Knowledge of the
climate data of the Aeolian Islands is also
foreseen, in order to build a dynamic char-
acterization of the thermophysical behav-
ior of the analyzed buildings.

Likewise, in order to be able to carry out
a mechanical modelling of the buildings
which are the object of analysis, the knowl-
edge provided by the ATM concerns the
structural behavior of the historical build-
ings in the seismic area, with particular
attention to seismic actions and to the re-
lationships between the geometry and seis-
mic response of the structures.

With the aim of creating an innovative tool
(geodatabase) for the management of the
built heritage quality, able to integrate the
acquired multidisciplinary data with their
geographical location, the ATM also pro-
vides basics of topography and informatics,
in particular with regard to data automatic
structuring, data storage and management
systems, and georeferencing systems.

The skills developed during the ATM activ-
ities concern above all the use of Rapid
Evaluation Methods (REM) [24] in order to
achieve a rapid evaluation of the archi-
tectural, thermophysical, and mechanical
quality of the analyzed buildings. With the
help of thematic checklists, drawn based
on models such as the ITACA Protocol [25]
or the Leadership in Energy and Environ-
mental Design (LEED) method [26], it was
possible to establish the features and pa-
rameters to be analyzed, in order to com-
pare the different case studies and set, for
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each of them, quality levels with respect to
a fixed grid.

The fieldwork relies on Geographic Informa-
tion System (GIS) technology [27], imple-
menting the information collected in the
field within a georeferenced data system.
Therefore, the skills that the students can
develop are the following:

- use and management of thematic maps
at different scales;

- construction, in a guided way, of a geo-
referenced data system (geodatabase);

- data-entry and data-editing in a novel
geodatabase (association of geometry, to-
pography and data);

- measurements of internal thermo-hygro-
metric comfort and ventilation, calculation
of transmittance and attenuation;

- leading a refurbishment design process
- with the possibility of introducing new
small facilities — in which architectural, en-
ergy balance and anti-seismic issues are
integrated.

The main characteristic of vernacular ar-
chitecture is to be contextual. This takes
place in the construction and arises out of
what is permanent rather than from a giv-
en event [28]. Starting from this statement,
the students can have an immersive expe-
rience, applying the acquired knowledge

and skills on the Aeolian environment. More
specifically, they can develop the compe-
tences of:

- work in a multidisciplinary and multicultur-
al team;

- manage a novel software tool, based on
GIS technology;

- make a multidisciplinary assessment of the
quality of Aeolian vernacular architecture;

- make a synthesis of the three themes an-
alyzed (architecture, energy balance and
seismic restraint) in an integrated design
process;



- experiment with a site-specific design
process.

The educational approach of the ATM is
based on multidisciplinarity. Many topics
are involved both in the data-entry/editing
activities of the novel geodatabase and in
the design simulation activities.

History, History of Architecture, and Histo-
ry of Construction are important to under-
stand the Aeolian vernacular architecture
in the wider perspective of the Mediterra-
nean historical buildings.

Landscape Analysis and Design are useful
to see the relationships between architec-
ture, people, and places.

Building Technology and Building Science

provide the tools to understand and im-
prove the material quality of the buildings,
paying attention to construction processes.
Technical Physics is involved in the activi-
ties related to the energy balance assess-
ment. Topography is concerned with the
activities of managing the thematic maps
and of realizing the novel geodatabase.

In addition to this knowledge, participants
have to show interest in new places and
new challenges. In fact, the relationship
with the location is the best strength of
the ITM and therefore, it is very important
to take advantage of the full immersion in
it. On the other hand, the participants are
called to work in very particular conditions,
sometimes difficult to access and manage.

Main learning outcomes of the AMT

knowledge skills
use of REM

characters of traditional Mediterranean
architecture

construction of a geodatabase

data-entry and data-editing

thermo-physical and mechanical
modelling of the built heritage

data automatic structuring
data storage and management systems

georeferencing systems

use of thematic maps

measurements of thermo-physic
parameters

refurbishment design process

competences

ability to synthesize
working in a multicultural team
managing a novel software tool

assessment of the quality of Aeolian
vernacular architecture

integrated design process

site-specific design
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METHODOLOGY

The ATM is composed of different moments
with different teaching/learning activities,
all connected among them.

- THEORY: The lectures form a corpus to
support the development of the workshop.
They are focused on the knowledge of the
historical-cultural, landscape, and con-
struction issues of Aeolian vernacular ar-
chitecture. The courses are also oriented to
provide the necessary technical tools and
to facilitate the inclusion of all students in
the new context of study. The lectures are
mostly scheduled in the first two days, in
Catania and Lipari.

- PRACTICE: The second activity is prac-
tice and is addressed to contextualize the
knowledge of the Mediterranean and Ae-
olian area provided in the previous step,
through concrete cases in which to quan-
titatively verify paradigms and parameters
introduced. It consists of both solving con-
crete problems and of practical activities,
such as guided tours, meeting with local
experts, and film watching.

Practice is also connected with techno-
logical issues. For instance, as with the GIS
tool, the students are asked to realize the
platform in which they have to upload and
manage the data about buildings. It is de-
veloped by the students within a guided
activity, using an innovative open source
GIS software tool.

- WORKSHOP: The third activity takes place

in the field and consists of the workshop. In
it, the students are called to carry out two
tasks: field surveys and design simulations.
The two tasks are directly connected: the
analysis on the building heritage, carried
out with the help of the REM, is implement-
ed in the GIS software tool. Subsequently,
a design exercise based on the elaborated
assessment is carried out, with the aim of
resolving the weakness and enhancing the
potentials of the case studies.

Students are divided into heterogeneous
work groups and to each of them is as-
signed a larger study area for analysis (task
1), which is smaller for the design simulation
(task 2).

- TASK 1. IMMERSIVE DATA-ENTRY/EDITING
ACTIVITY IN GIS ENVIRONMENT: The settle-
ment in Filicudi consists of small scattered
groups of buildings, mostly residential, lo-
cated in the south-eastern side of the is-
land. They are connected to each other by
a dense network of mule tracks and a re-
cently constructed driveway. The study ar-
eas assigned to each group are analyzed
from different points of view (architectur-
al, thermo-physical, mechanical) following
these phases:

a) On-site surveys (visual analysis, empiri-
cal deductive evaluation, thermophysical
measurements);

b) Systematization of information, through
the use of known databases;

c) Data-entry/editing in the GIS
environment;
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Theory

Mediterranean living forms and cultures
[V. Sapienza]
[G. Giusso]

Thermophysical properties of traditional
building materials in the Mediterranean
environment
[A. Gagliano]

REM
[R. Caponetto]

Structural behavior of historical buildings in
seismic area
[I. Calio]

Basics of topography and GIS
[M. Mangiameli]

History of Aeolian Islands
[R. Vilardo]
[M. Martinelli]

Ancient terraces of Filicudi Island
[A. Bonazza]
[A. Sardella]

Didactic activities in ATM
Practices Workshop

Visit to the Botanical Garden of
Catania
[G. Giusso]

Visit of the Lachea Island

Task 1
Immersive data-entry/editing
activity in GIS environment

[staff]

Data automatic structuring, data
storage and management systems and
georeferencing systems
[M. Manggiameli]
Visit to the Lipari Museum Task 2

Design simulation of local
Visit to Filobraccio and Capo Graziano architecture revitalization
[V. Sapienza] [staff]

Visit to the Pumice-stone Quarries
[E. Carnevale]

Visit to Zucco Grande



d) Summary evaluation and attribution of
a quality label to each analyzed building.
The use of checklists, prepared by the
teaching staff, makes the data collection
easy.

Through a REM methodology, the system
provides three indexes for each one of the
topics covered:

1) Typological/landscape/constructive
aspects;

2) Energy behavior;
3) Mechanical behavior.

The sum of them forms a global index
that measures the quality of the surveyed
buildings.

The implemented virtual platform can be
queried to give aggregated data. The sum
of the results of all study areas allows the
obtaining of information on a significant
portion of the whole island.

- TASK 2. DESIGN SIMULATION OF LOCAL AR-
CHITECTURE REVITALISATION: The working
groups have to deepen their reflections
on an assigned building located within the
study area, in order toreach a more precise
assessment of the architectural quality that
takes into account the different relevant
issues. The architectural parameters to be
evaluated concern the coherence of the
construction elements with the traditional
building models and landscape character-
istics, with particular attention to:

- Relations between architecture and
context;

- Materials used in the construction process;
- Water and waste systems;
- Natural ventilation;

- Daylighting.

Inputs of the Task 2

Destination of the revitalized buildings

Area of study .
winter summer
Valdichiesa typical products shop
Canale Nord municipal office infopoint

Canale Sud bike rental electric bike station
Liscio wellness center medical center
Portella university center observation point

Pecorini nord

art center

art gallery
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From the point of view of energy balance,
the evaluation of the building’s thermo-
physical performance is deepened by in-
troducing the collected data within an
easy-to-use software [29], able to return a
qualification of the studied buildings for a
subsequent comparison between the differ-

NUS EXPLIQUIAT

ent case studies. From a mechanical point
of view, a visual analysis of the cracks, ac-
companied by a guided assessment of the
structural features of the buildings, makes
it possible to establish a quality label relat-
ed to the response to the seismic action of
each building.
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The design simulation for the revitalization
of the built heritage starts from this point.
The design choices therefore derive from
parametric assessments attentive to the
sustainability and coherence of the inter-
ventions, to the peculiar characteristics of
landscape and traditional architecture,
and to the use of renewable energies. This
applies both to refurbishment and to possi-
ble completion volumes.

The designs are addressed to ruined
buildings which, unfortunately, are quite
frequent in Filicudi. This fact leaves the stu-
dents quite free and stimulates their cre-
ativity and invention.

The teaching staff provides the new des-
tinations for each building. The projects
have to foresee an elevated grade of flex-
ibility, according with the difference in use
in different seasons. In winter, the functions
must be developed in the masonry cells.
In summer, according with the increasing
number of inhabitants, some additions, i.e.,
kinetic or removable structures, can be
considered.

In the GIS platform it is also possible to sim-
ulate some refurbishment actions, in order
to understand their impact on the building.

TIMING: The typical workday is organized
according to the following timetable.
A.M.: Field surveys and excursions.

P.M.: Data processing and design and
planning.

18.00: 5 minutes per group presentation
of the work done during the day, in a few
slides. This follows with a debate with the
staff members to address the activities of
the following days.

The evaluation of the outputs is carried out
by the staff in three periods.

One or two days after the start of the
workshop, an intermediate presentation is
made, to check the outputs of task 1 and
the concept of task 2.

The last day is reserved for the oral presen-
tation of the work.

The students are also invited to present a fi-
nal report and a poster within three months
after the end of the ATM. The final report
is included in the final book of VVITA. The
posters are used to realize an exhibition of
the works in the common spaces of the Uni-
versity of Catania.



Val di Chiesa
[2] Canale Nord
[3] Canale Sud
[4] Liscio

[5] Portella

[6] Pecorini Nord




266

ACRONYMS

ATM
CAD

DDS

DEM

DICAR

EQF

EPI

FOSS

GIS

GPL

GPS

IP

IT™M

NTNU

QGIS

REM

SWOT ANALYSIS
UAUIM

UNICT

VVITA

WMS

Aeolian Teaching Module

Computer Aided Design

Decision Support System

Digital Elevation Model

Department Civil Engineering and Architecture

European Qualifications Framework

Energy Performance Index

Free and Open Source Software

Geographic Information System

General Public License

Global Positioning System

Intensive Period

Innovative Teaching Module

Norwegian University of Science and Technology of Trondheim
Quantum GIS Software

Rapid Evaluation Method

Strengthen, Weakness, Opportunity, Treats Analysis

lon Mincu University of Architecture and Urbanism of Bucharest
University of Catania

Modernizing Learning and Teaching for Architecture through Smart
and Long-lasting Partnerships leading to sustainable and inclusive
development strategies to Vitalize heritage Villages through Innova
tive Technologies

Web Map Service
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