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31 The New Technological Paradigm in the Post-digital 
Era. Three Convergent Paths Between Creative Action 
and Computational Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 345 
Roberto Bianchi 

32 Technological Innovation for Circularity and Sustainability 
Throughout Building Life Cycle: Policy, Initiatives, 
and Stakeholders’ Perspective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 357 
Serena Giorgi 

33 Fair Play: Why Reliable Data for Low-Tech Construction 
and Non-conventional Materials Are Needed . . . . . . . . . . . . . . . . . . . . 367 
Redina Mazelli, Martina Bocci, Arthur Bohn, 
Edwin Zea Escamilla, Guillaume Habert, and Andrea Bocco 

Part III Session | Environment 

34 Technological Innovation for the Next Ecosystem Transition: 
From a High-Tech to Low-Tech Intensity—High Efficiency 
Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 383 
Carola Clemente 

35 Technological Imagination to Stay Within Planetary 
Boundaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391 
Massimo Palme 

36 Quality-Based Design for Environmentally Conscious 
Architecture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399 
Helena Coch Roura and Pablo Garrido Torres 

37 Digital Transformation Projects for the Future Digicircular 
Society . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403 
Irene Fiesoli 

38 The Regulatory Apparatus at the Service of Sustainable 
Planning of the Built Environment: The Case of Law 338/2000 . . . 417 
Claudio Piferi 

39 From Nature to Architecture for Low Tech Solutions: 
Biomimetic Principles for Climate-Adaptive Building Envelope . . . 429 
Francesco Sommese and Gigliola Ausiello 

40 Soft Technologies for the Circular Transition: Practical 
Experimentation of the Product “Material Passport” . . . . . . . . . . . . 439 
Tecla Caroli



Contents xxv

41 Imagining a Carbon Neutral University . . . . . . . . . . . . . . . . . . . . . . . . 449 
Antonella Violano and Monica Cannaviello 

42 Life Cycle Assessment at the Early Stage of Building Design . . . . . 461 
Anna Dalla Valle 

43 Design Scenarios for a Circular Vision of Post-disaster 
Temporary Settlements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 471 
Maria Vittoria Arnetoli and Roberto Bologna 

44 Towards Climate Neutrality: Progressing Key Actions 
for Positive Energy Districts Implementation . . . . . . . . . . . . . . . . . . . 483 
Rosa Romano, Maria Beatrice Andreucci, 
and Emanuela Giancola 

45 Remanufacturing Towards Circularity in the Construction 
Sector: The Role of Digital Technologies . . . . . . . . . . . . . . . . . . . . . . . . 493 
Nazly Atta 

46 Territorial Energy Potential for Energy Community 
and Climate Mitigation Actions: Experimentation on Pilot 
Cases in Rome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 505 
Paola Marrone and Ilaria Montella 

47 Integrated Design Approach to Build a Safe and Sustainable 
Dual Intended Use Center in Praslin Island, Seychelles . . . . . . . . . . 523 
Vincenzo Gattulli, Elisabetta Palumbo, and Carlo Vannini 

Part IV Session | Climate Changes 

48 Climate Change: New Ways to Inhabit the Earth . . . . . . . . . . . . . . . . 537 
Eliana Cangelli 

49 The Climate Report Informing the Response to Climate 
Change in Urban Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547 
Anna Pirani 

50 The Urban Riverfront Greenway: A Linear Attractor 
for Sustainable Urban Development . . . . . . . . . . . . . . . . . . . . . . . . . . . . 557 
Luciana Mastrolonardo 

51 The Buildings Reuse for a Music District Aimed 
at a Sustainable Urban Development . . . . . . . . . . . . . . . . . . . . . . . . . . . 567 
Donatella Radogna 

52 Environmental Design for a Sustainable District and Civic 
Hub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 577 
Elena Mussinelli, Andrea Tartaglia, and Giovanni Castaldo



xxvi Contents

53 Earth Observation Technologies for Mitigating Urban 
Climate Changes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 589 
Federico Cinquepalmi and Giuseppe Piras 

54 A Systematic Catalogue of Design Solutions 
for the Regeneration of Urban Environment Contrasting 
the Climate Change Impact . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601 
Roberto Bologna and Giulio Hasanaj 

55 Digital Twins for Climate-Neutral and Resilient Cities. State 
of the Art and Future Development as Tools to Support 
Urban Decision-Making . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617 
Guglielmo Ricciardi and Guido Callegari 

56 The Urban Potential of Multifamily Housing Renovation . . . . . . . . 627 
Laura Daglio 

57 A “Stepping Stone” Approach to Exploiting Urban Density . . . . . . 639 
Raffaela De Martino, Rossella Franchino, and Caterina Frettoloso 

58 Metropolitan Farms: Long Term Agri-Food Systems 
for Sustainable Urban Landscapes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 649 
Giancarlo Paganin, Filippo Orsini, Marco Migliore, 
Konstantinos Venis, and Matteo Poli 

59 Resilient Design for Outdoor Sports Infrastructure . . . . . . . . . . . . . . 659 
Silvia Battaglia, Marta Cognigni, and Maria Pilar Vettori 

60 Sustainable Reuse Indicators for Ecclesiastic Built Heritage 
Regeneration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669 
Maria Rita Pinto, Martina Bosone, and Francesca Ciampa 

61 A Green Technological Rehabilitation of the Built 
Environment. From Public Residential Estates to Eco-Districts . . . 683 
Lidia Errante 

62 Adaptive Building Technologies for Building Envelopes 
Under Climate Change Conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 695 
Martino Milardi 

63 The Importance of Testing Activities for a “New” 
Generation of Building Envelope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 703 
Martino Milardi, Evelyn Grillo, and Mariateresa Mandaglio 

64 Data Visualization and Web-Based Mapping for SGDs 
and Adaptation to Climate Change in the Urban Environment . . . 715 
Maria Canepa, Adriano Magliocco, and Nicola Pisani 

65 Fog Water Harvesting Through Smart Façade for a Climate 
Resilient Built Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725 
Maria Giovanna Di Bitonto, Alara Kutlu, and Alessandra Zanelli



Contents xxvii

66 Building Façade Retrofit: A Comparison Between Current 
Methodologies and Innovative Membranes Strategies 
for Overcoming the Existing Retrofit Constraints . . . . . . . . . . . . . . . 735 
Giulia Procaccini and Carol Monticelli 

67 Technologies and Solutions for Collaborative Processes 
in Mutating Cities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 745 
Daniele Fanzini, Irina Rotaru, and Nour Zreika 

68 New Perspectives for the Building Heritage in Depopulated 
Areas: A Methodological Approach for Evaluating 
Sustainable Reuse and Upcycling Strategies . . . . . . . . . . . . . . . . . . . . 757 
Antonello Monsù Scolaro, Stefania De Medici, 
Salvatore Giuffrida, Maria Rosa Trovato, Cheren Cappello, 
Ludovica Nasca, and Fuat Emre Kaya 

69 Climate Adaptation in Urban Regeneration: A Cross-Scale 
Digital Design Workflow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 769 
Michele Morganti and Diletta Ricci 

70 Adaptive “Velari” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783 
Alberto Raimondi and Laura Rosini 

71 Temporary Climate Change Adaptation: 5 Measures 
for Outdoor Spaces of the Mid-Adriatic City . . . . . . . . . . . . . . . . . . . . 801 
Timothy Daniel Brownlee 

72 A Serious Game Proposal for Exploring and Designing 
Urban Sustainability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 811 
Manuela Romano and Alessandro Rogora 

73 Energy Efficiency Improvement in Industrial Brownfield 
Heritage Buildings: Case Study of “Beko” . . . . . . . . . . . . . . . . . . . . . . 821 
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75 Challenges and Potentials of Green Roof Retrofit: A Case 
Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 843 
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Chapter 80 
Healthy and Empowering Life 
in Schoolyards. The Case of Dante 
Alighieri School in Milan 

Valentina Dessì, Maria Fianchini, Franca Zuccoli, Raffaella Colombo, 
and Noemi Morrone 

Abstract This paper presents a participatory process aimed at improving outdoor 
education in a primary school in Milan. The rationale of this work was that the psycho-
physical benefits for children from outdoor living could be enhanced through outdoor 
education. Indeed, open-air environments are fit for supporting learning experi-
ences, bringing out different abilities and improving well-being. Moreover, during 
the COVID-19 pandemic, schoolyards turned out to be a resource for overcoming 
physical distancing. Nevertheless, the availability of flexible physical environments 
and proper equipment for the educational goals is a basic condition for overcoming 
difficulties in the extensive use of outdoor spaces in schools. The purpose of this 
work was to support the school in designing new outdoor educational environments 
with a focused vision on the pedagogical context. Thus, the process was developed 
by a multidisciplinary team with the involvement of the students and the teaching 
staff. By the initial analytical stage, site and use conditions as well as emerging 
needs were enlightened. These outcomes were assumed to develop a design solution 
both suitable for the innovation goals and attentive to environmental aspects. The 
proposal was selected for funding by the Municipality and implemented. Finally, a 
three-year post-occupancy evaluation program started in the earliest stages of use. 
In conclusion, by the first monitoring activities, it emerged that outdoor educational
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experiences increased and diversified from the past, together with students’ percep-
tion of opportunities and benefits achieved from more frequent and longer work in 
external environments, and their expectation of involvement in proposing further 
implementations. 

Keywords Outdoor learning · Children well-being · Healthy life · Environmental 
education ·Monitoring process 

80.1 Introduction 

Life in the open air is essential for the psycho-physical development of children 
and teenagers, for the benefits and stimuli deriving from contact with nature and 
the opportunity to overcome sedentary lifestyles that favor obesity and limitation of 
social relations (Muñoz 2009; Knight 2013). However, most of their day is spent 
inside the school building, with limited time in the schoolyards, mostly for recess. 
Outdoor education favors the development of children’s multiple skills; in particular, 
direct experience, practical exercises and interaction with the surrounding environ-
ment promote learning and school performance, as well as well-being and social 
inclusion. At the same time, they reduce the risk of discomfort and disease (Dessì 
and Fianchini 2021; Faskunger et al. 2018). 

Various national and international experiences focused on the problem and 
promoted initiatives to encourage outdoor activities in the school’s outdoor spaces 
and enhance them (Broda 2011; Gamson  2010). The new configuration of outdoor 
school spaces should help teachers overcome operational difficulties and imagine 
new ways of working (Bellomo 2019; Dessì and Piazza 2020; Gilbertson et al. 2006; 
Boston Schoolyard Initiative 2013). 

In the years of the COVID-19 pandemic, the classrooms arrangements returned 
to fixed and outdated solutions; thus, schoolyards were rediscovered as resources 
for overcoming physical distancing. Providing flexible environments and equip-
ment suitable for teaching objectives is a fundamental condition for overcoming 
cultural resistance and operational difficulties in the extensive use of outdoor spaces 
in schools. However, it is not always enough to set up the places; it is also necessary 
to promote awareness-raising paths on the potential that different school contexts can 
offer and involve the school communities in designing the most suitable solutions. 

The case study of the new outdoor learning environments in the Dante primary 
school in Milan is an example of place adaptation and practice innovation. It has been 
done through the synergy between different disciplines, the development of design 
visions anchored to the context but open to the future, the renewal of decision-making 
and operational processes. 

The Dante Primary School is part of the Rinnovata Pizzigoni Comprehensive 
School, where the Pizzigoni Educational Method is followed. This is an early XX 
century experimental program aimed at reforming learning methods, for whose appli-
cation a new school was purposely built, with all classrooms opening onto a large
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Fig. 80.1 Aerial view of the three schools of the Rinnovata Pizzigoni Comprehensive School (Dessì 
and Piazza 2020) 

well-equipped garden, to offer children various opportunities for direct experiences 
through observations and practical activities (Pizzigoni 1914). 

The Dante School is located on the third floor of a traditional school building, 
located on the opposite side of the road (Fig. 80.1). Since the method was adopted, the 
spaces and special equipment available in the Rinnovata Pizzigoni school have been 
shared with them, causing an increase in use and greater access difficulties. Hence, 
the need to adapt the external spaces of the Dante school to Pizzigoni’s educational 
approach and thus rebalance the school’s resources. 

80.2 Process Development: Methodology and Results 

The enhancement of the outdoors of the Dante school through new equipment for 
educational use is the result of a process started without a precise plan, but devel-
oped step by step with a multidisciplinary scientific approach and experimental 
participation practices.
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In 2017, as part of the activities of the Ambiente Scuola team of the DAStU dept. of 
the Politecnico di Milano in collaboration with the Department of Human Sciences 
for Education “Riccardo Massa” of the University of Milano-Bicocca, a research 
agreement was stated with the Rinnovata Pizzigoni school. Then, the process started 
to analyze the site, identify users’ needs and expectations (students and teachers) 
and define project proposals by university students of the School of Architecture 
(2017–2018). 

In July 2020, a competitive call by the Municipality of Milan for the “support 
of projects aimed at the innovation of learning environments for the first cycle of 
education schools in Milano area” gave the chance to resume the project and deepen 
it, also to meet a pedagogical plan. The project proposal got funding, so the new 
learning environments were built in the early 2021 and occupied in April 2021, 
while the monitoring process started a month later. 

80.2.1 Phase 1. Analytical Activities 

During the collaboration with the Rinnovata Pizzigoni Comprehensive School, some 
activities were carried out on the external spaces of all its schools. 

Some of these didactic experiences were aimed at defining guidelines and design 
proposals for outdoor learning in the Dante and Puecher schools. However, the close 
connection between all schools often prompted to include the Rinnovata Pizzigoni 
school in the analysis as well. The works have been developed through a method based 
on the enhancement of spaces, starting from a careful process of knowledge from 
different points of view. According to this approach, strategic lines of intervention 
have been proposed, that must take this into consideration: 

Functional aspect. Flows between the school building and the open space, flows 
among the three schools, the entrances. 

The maps in Fig. 80.2 show the external space of the Rinnovata school compared to 
the other ones. The balance between close and open spaces in this school encourages 
the use during break time and outdoor learning activities and the pavilion type offers 
more chances of moving from indoors to outdoors than in the Dante school, that is 
located on the third floor and consequently with few connections. Space functions 
are less in this latter and, apart from the vegetable garden, the outdoor space is more 
suitable for play than for learning. For this reason, flows are mainly from the Dante 
school to the Rinnovata one, which shares special spaces (a farm, a science pavilion, 
a greenhouse).

In Dante, once the outdoor experience related to the observation or contact with 
natural elements is over, the lack of a gathering space for the class is evident. 

Physical aspect. The resources, in terms of vegetation, equipment, and the 
relationship between permeable/waterproofed surface (analysis of materials).
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Fig. 80.2 Maps of the School Institute combining different aspects: learning/sport areas with 
pedestrian flows/accessibility (left) and with equipment (right) (Dessì and Piazza 2020)

In the three schools, there is a high percentage of draining lawn flooring, but also 
a part of waterproof, in asphalt; the existing concrete or earth sports fields present 
critical issues both for the type of activity (no suitable paving materials) and in the 
moments after rainfall or, on the contrary, when it is too dry because of the dust. At 
the main entrances of the schools, there are concrete tile floors, while the concrete 
sidewalks run all around the school buildings (Fig. 80.3).

Energy aspect and environmental comfort. Identifying areas with more potential 
to host/equip specific functions. 

It can be done with a series of assessments of the microclimatic conditions that 
change according to the urban morphology, the orientation, the materials, and the 
vegetation. The abacus of the vegetation reports, among others, the characteristics 
of the size and shape, necessary to build the models for the simulation.
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Fig. 80.3 Distribution of pervious and waterproof materials in the three schools. Source (Dessì and 
Piazza 2020)
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The first campaign of microclimatic measurements was carried out in spring 
(March 2017) and made it possible to calibrate the OTC model simulation tool. 
Through simulations, the thermal comfort conditions were assessed with the UTCI 
comfort indicator (comfort conditions is in the range 9–26 °C and up to 32 °C with 
a slight discomfort) in three seasons and three hours/day (Fig. 80.4). 

Thermal comfort conditions are strongly conditioned by the component of solar 
radiation incident on the ground, and by the coating material of the irradiated surfaces. 
The solar radiation control, the shading, and the materials choice (including vege-
tation and water) are the main strategies to improve comfort conditions and give 
a distinctive sign to the project. The maps (Fig. 80.4) show a spring day (1 pm), 
the summer solstice (2 pm), and the winter solstice (12 noon), i.e., times when the 
children are at school. 

Considering the maps of the UTCI comfort indicator, in the part concerning the 
area of the Dante Alighieri school, it emerges that in the spring (1 pm), the two most 
used areas have different behaviors depending on the position with respect to the solar 
radiation. In spring, at 1 pm, the two sport fields and the area next to the vegetable 
garden—suitable for placing an outdoor classroom—are mostly sunny and in the

Fig. 80.4 Simulations of the shadows, of the incident radiation, and the comfort conditions in the 
Dante and Puecher schools (Dessì and Piazza 2020) 
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Fig. 80.5 Students’ questionnaire, answers on the appreciation of the schoolyard, the time to spend 
outdoor, and suggestions on possible uses (play, vegetable garden, music, run, learning activities 
gym) (Dessì and Piazza 2020) 

shade only near the trees and result in comfort conditions. In summer, the lack of 
shaded areas, high air temperature values, and high solar radiation intensities cause 
unsatisfactory thermal comfort conditions, with UTCI values above 32 °C. In winter, 
this area is shaded in the morning by the building and trees; the air temperatures and 
UTCI values are low and out of comfort conditions even when in the sun. 

The users’ point of view. The needs expressed by users (teachers and students of 
primary and secondary schools) through the questionnaires on the use of the outdoor 
space and suggestions for improving it (Fig. 80.5). 

The proposed questionnaires differed according to the student age. Answers from 
pupils of the Dante school have brought out interesting aspects regarding the space 
and functions. In general, those of the first grades express the need to play and run and 
have areas equipped to do so. The children of the last classes require more vegetation, 
more spaces for outdoor learning, and more benches. They appreciate the basketball 
court, but find critical the concrete floor that makes it little usable. 

The curbs between different types of pavements are dangerous especially when 
children run. Children have diverse ideas about the timing of use. Although the 
majority favor the use of space during school hours, they are less favorable to using 
it after school hours and on weekends. 

80.2.2 Phase 2. Project and Realization 

The analysis results were essential for responding quickly, effectively, and success-
fully to a municipal tender aimed at funding new learning spaces and plans able to
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strengthen educational effectiveness and at the same time approach the pandemic 
limitations. 

According to the pedagogical vision of this school, the open-air classroom was 
intended as a bridge between the primary and the lower secondary schools, to 
experiment the Pizzigoni’s method in an innovative way and to guarantee physical 
distancing by outdoor activities, while involving the whole school community in its 
development. Thus, the place was expected to be full of significant and significative 
elements, to enhance the relationship between learning and experience (Pizzigoni 
1921). In fact, outdoor lessons and observation of nature have been hallmarks of 
this school long before the pandemic emergency made these practices necessary for 
school life. Specifically, the new space should have had a hybrid and innovative 
function in which all the pupils could experience new ways of learning through peer 
education and cooperative learning. 

Consistently with the school pedagogical objectives and with the technological-
environmental approach, the new project was oriented not only to the search for flex-
ible and adequate solutions for the foreseen use scenarios, but also to the promotion 
of users’ well-being, the implementation and enhancement of the natural resources, 
the integration of new spaces in the physical and functional system, and the search 
for solutions with low environmental impact. 

The new learning environment was built in a marginal area, on the limit of the 
courtyard of the Dante school near the connection path to the lower secondary school 
(Fig. 80.6). It consists of two spaces with different features and functions, available 
both for parallel activities of different classes, and the joint use of larger and hetero-
geneous groups, in line with the peer education program. The first space (Fig. 80.7) 
is about m2 75, and it is fitted with fixed equipment (a gazebo with a steel frame 
that supports a packable waterproof roof, wooden flooring and fence) and furnished 
with tables and stools. The second one (called the “bucolic classroom”) (Fig. 80.8) 
is smaller and more informal; it is bordered by benches made with tree trunks placed 
under some olive trees, to which are added a dozen seats in wooden blocks. Both are 
fully integrated into the larger green area of the schoolyard and in connection with 
the vegetable garden (Fig. 80.9). 

Fig. 80.6 Site before the intervention (left) and in the project rendering (right) (elaborated by E. 
Cusato and A. Esposito)
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Fig. 80.7 Use of the open-air classroom with (left) and without (right) tables 

Fig. 80.8 Use of the Bucolic classroom during a learning activity (left) and during recess (right)

80.2.3 Phase 3. The Monitoring Process 

The Municipality tender required a three-year monitoring program with annual 
reports. 

The proposal assumed a multidisciplinary methodological approach, and a mix 
of references, both from the post-occupancy evaluation (Way and Bordass 2005) 
and from the operational and methodological activation of the Student Voice (Cook-
Sather 2002, 2009; Flutter et al. 2004). Three objectives were focused: to highlight the 
educational changes achieved through the of the physical environment modification 
(Imms et al. 2016); to bring out experiences and encourage comparison between 
different groups of users, for an expansion of the outdoor learning plan and project; 
to point out initial critical issues and outline possible interventions.
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Fig. 80.9 Partial view of the vegetable garden

In May 2021, the monitoring process was launched through field observations 
and focus groups with students. It emerged that both spaces had already been used in 
different ways, especially the main one, whose fittings are very flexible, both for the 
furniture that can be easily moved by the students (Fig. 80.10) and for the opening roof 
of the gazebo. The lower secondary students occupy this space in a deeper and more 
natural way than the primary ones, while standing, moving, sitting on the floor, etc. 
Conversely, the bucolic classroom is used both for more concentrative activities and 
during recess. The different but connected use of this pair of spaces typically occurs in 
peer tutoring activities between secondary and primary classes. The students’ most 
appreciated conditions are: to stay outdoors/in nature; the possibility of looking 
around, breathing, and seeing schoolmates from other classes; materials other than 
the internal classrooms and the use of timber.

A second phase was opened in February 2022, when teachers were engaged 
through two surveys: by electronic questionnaires delivered to all staff and internal 
interviews to the staff of just the Dante school. Forty teachers from the primary 
schools and sixteen from the secondary one answered the questionnaires. It resulted 
that over 70% of them have used the new outdoor learning environments, but only 
10% regularly. 

As about the activities, the same done inside prevail, followed by those that need 
larger spaces or in relation with natural elements. It seems significant that better 
well-being and health conditions than in indoor environments are the main reasons



904 V. Dessì et al.

Fig. 80.10 Pupils put away the stools at the end of their activity

to work outdoors, followed by the greater interest and participation on the part of 
students, and by the available space and equipment. Conversely, the most highlighted 
criticality is the disturbance from other classes in the courtyard, followed by feeling 
cold in autumn. 

About half of the teacher sample changed the setting according to the different 
activities, while a minimal percentage used the coverage opening system to regu-
late the shading. Finally, almost all the teachers consider these environments as an 
opportunity to be further enhanced. From the focus with the Dante school teachers 
more intensive and diversified use of both outdoor environments has emerged, due 
to the opportunity to experience the school environment differently, in contact with 
nature, with ample freedom of movement. Again, the most underlined criticalities 
are the noise from the other classes, the cleaning and furniture keeping, and thermal 
comfort in the later spring. 

80.3 Conclusions 

The opportunity of realizing the new outdoor learning environments was offered by 
the pandemic emergency, which prompted the municipality to invest in innovative fit-
out projects to improve school environments and limit risks of contagion. However, 
a school community already oriented toward an experimental education and open to 
academic research, together with a base of knowledge previously developed, were 
the actual conditions to meet this objective in such a short time as the result of careful 
evaluations from the different points of view.
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From the monitoring activities, it emerged that outdoor educational experi-
ences increased and diversified from the past, together with students’ perception 
of opportunities and benefits achieved from more frequent and longer work in 
external environments, and their expectation of involvement in proposing further 
implementations. 

The process of enhancing the outdoor environments of the Dante school is still 
in progress, both in terms of the space layout and the operational conditions. Future 
goals will include favoring a more extended use, to be pursued by both dealing with 
emerged criticalities and enhancing the evidence of appreciation brought by students 
and teachers that experienced them with great awareness of the benefits got in terms 
of greater freedom and psycho-physical well-being. 
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