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Abstract. In response to the growing urgency of ecological challenges, 

organisations engaged in nature conservation, along with educational 

stakeholders – particularly teachers and other educators – can play a pivotal 
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role in fostering environmental awareness and responsibility. This paper 

explores the potential contribution of organisations, ranging from NGOs to 

public institutions at national and international levels, in supporting self-

directed learning pathways for teachers and other educators by investigating 

the resources available on their websites. A curated list of 36 organisations 

was developed through databases consultation, targeted web searches, and 

expert input. An overview of potential pathways—based on organisations’ 

open educational resources—was constructed through a set of core elements 

related to environmental education aims: construction and dissemination of 

ecological knowledge; local applications of ecological theoretical content; data 

management and sharing; predictive ecological models and scenarios; 

environmental management and attention to administrative policies; tailored 

educational activities inspired by emerging ecological research. The work 

shows that organisations support self-directed professional development by 

providing open educational resources, datasets, case studies, and participatory 

initiatives, enabling teachers and other educators to engage with real-world 

environmental challenges and innovative tools while enhancing their 

ecological knowledge and pedagogical practices. The study suggests future 

directions for strengthening collaboration between organisations and teachers 

or other educators, in the development of innovative learning materials and 

educational experiences. 

_____________________________________________________________ 

1. Introduction 

Recent analyses of the Earth system highlight that “rapid changes undermine 

critical life-support systems,” largely driven by social and economic models that 

run on unsustainable natural resource extraction and consumption (Rockström 

et al., 2023).  

Addressing the global crisis requires not only technological and political 

responses but also a deep educational transformation. Since the early 1990s, 

international guidelines such as Agenda 21 and the 2030 Agenda for Sustainable 
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Development1 (United Nations, 1992, 2015) have emphasized the central role of 

education and training in promoting sustainability, as more recently highlighted 

by UNESCO (2021a).  

Ecology and its corresponding educational field, Environmental Education (EE), 

can represent central disciplinary pillars within the necessary knowledge domain 

of Teachers and other Educators often engaged in environmental education 

(hereafter T&Es), who are called upon to guide, inspire, and facilitate the 

development of knowledge and critical thinking within the framework of 

Sustainable Development (SD) (UNESCO, 2018; Bianchi et al., 2022). From its 

earliest international definition by UNESCO & UNEP (1975), EE has aimed to 

develop “a world population that is aware of and concerned about the 

environment and its associated problems, and which has the knowledge, skills, 

attitudes, motivations and commitment to work individually and collectively 

toward solutions”. Today, EE is positioned by some sources as a fundamental 

and cross-cutting component of Education for Sustainable Development (ESD), 

which addresses environmental challenges within the broader context of global 

sustainability. From this perspective, ESD is understood by some to encompass 

EE, situating it within a wider consideration of socio-cultural factors and socio-

political issues such as equity, poverty, democracy, and quality of life 

(Venkataraman, 2009; UNESCO, 2018). Conversely, a body of literature asserts 

the theoretical and pedagogical autonomy of EE, explicitly or implicitly rejecting 

the teleological and normative orientation of ESD. This position, which we 

share, emphasizes the need to preserve EE as a critical, non-instrumental field—

one that remains open to inquiry and capable of questioning, rather than serving, 

the sustainable development paradigm (Jickling & Wals, 2008; Selby, 2017). In 

this perspective, EE nonetheless emerges as a broad and complex disciplinary 

field in which a central role is played by knowledge related to Nature 

Conservation (NC) and to education applied to NC (also referred to in the 

literature as Conservation Education, CE).  

NC – defined as the management and protection of natural systems to ensure 

their persistence and sustainable use (IUCN, 1980; Hambler & Canney, 2013) –

stands out as a knowledge domain, primarily rooted in biology and ecology, but 

which, due to its applied vocation and direct relevance to society, has a strong 

interdisciplinary character. NC practices have ancient roots and have been 

internationally regulated since as early as 1980, when governments, NGOs, and 

 
1 For a definition and further discussion of “sustainable development” see UNESCO 2015. 
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experts worldwide collaborated to develop a global conservation framework. The 

World Conservation Strategy – Living Resource Conservation for Sustainable Development 

was commissioned by the United Nations Environment Programme (UNEP) in 

cooperation with the World Wildlife Fund (WWF) and prepared by the 

International Union for Conservation of Nature (IUCN) in 1980.2 Over time, 

the concept of NC has evolved to highlight not only the importance of 

maintaining ecological integrity – ensuring that ecosystems remain healthy and 

functional – but also the ethical responsibility humans have toward the natural 

world, including respect for biodiversity and future generations. NC provides a 

concrete framework for understanding ecological processes, as well as the ethical 

and practical considerations involved in preserving the Earth’s life-support 

systems. Harrison & Burgess (2000) provided a wilderness-focused definition: 

“nature conservation is about ensuring that the widest possible number of 

habitats and species persist through time.” Hambler & Canney (2013) offered a 

more concise definition that also clearly highlights the ethical dimension of 

conservation, while remaining highly effective: “Conservation is the protection 

of wildlife from irreversible harm.” In the educational framework, NC seems to 

offer not only disciplinary content but also a pedagogical opportunity to connect 

scientific knowledge with concrete civic and environmental responsibilities. EE 

provides the pedagogical foundation through which the principles of NC can be 

communicated, contextualized, and transformed into meaningful learning 

experiences. CE specifically focuses on fostering knowledge, attitudes, and 

behaviours that support biodiversity protection and sustainable ecosystem 

management (Jacobson et al., 2015; Marcinkowski & Reid, 2019). It 

operationalizes the aims of EE through conservation-oriented programs and 

educational strategies that combine scientific content with active participation 

and stewardship (Ardoin, Bowers & Gaillarde, 2020). CE thus functions as both 

an educational approach and a conservation strategy—one that mobilizes 

educators, scientists, and communities around shared ecological goals (Ardoin, 

Bowers & Gaillarde, 2020).  

Based on these reflections, the education and training system is called upon to 

strengthen its capacities in EE, specifically in its subfield of CE 3 . Such a 

consolidation of EE is essential for T&Es who need to develop the effective 

 
2 The extended bibliographic reference is: IUCN, UNEP, WWF (1980). 
https://portals.iucn.org/library/efiles/documents/wcs-004.pdf. Accessed 30 Mar 2025. 
3 Hereafter, the authors refer to Environmental Education (EE) in its broader sense, as 
Conservation Education (CE) is considered implicitly encompassed within it.  
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implementation of ecological understanding applied to NC and to strengthen the 

required pedagogical competencies. By engaging with EE, T&Es can put their 

ecological knowledge into practice and design specific green competences—

knowledge, skills, and attitudes aimed at valuing and protecting nature (Bianchi, 

Pisiotis & Cabrera Giraldez, 2022). Applying pedagogical competences, including 

the ability to perform didactic transposition (Chevallard, 1985) to the ecological 

content of EE, T&Es act as facilitators of the development of students’ green 

competences, translating scientific and conservation knowledge into 

pedagogically meaningful forms. 

Notwithstanding the central role that T&Es can play in fostering ecological 

literacy among citizens, their background in these topics often appears 

insufficient (Lorenzi & Sangiorgio, 2024). Regarding climate change, UNESCO 

(2021a) notes that nearly 50% of national curricula in 100 countries do not 

include or refer to this crucial subject. Similarly, 45% of national primary and 

secondary education policies and curricula in 46 countries make little to no 

reference to environmental issues such as biodiversity (UNESCO, 2021b). In EU 

Member States, although there is growing attention to defining competencies in 

environmental sustainability (European Commission, 2021), this is still not a 

systemic feature of education and training policy across the Union (European 

Commission, 2024). There remains a substantial misalignment between the 

educational aspirations set at national and transnational levels and the training 

resources actually available in this field.  

In response to these gaps, non-formal learning pathways, as defined by the 

European Commission (2024), are playing an increasingly important role in 

supporting the professional development of T&Es. In line with this process, 

training is becoming increasingly personalized, giving a strong push to 

autonomous learning—an evolution reflected in the growing academic interest 

in self-learning (Dinkelman, 2003; Latchem, 2014; Klein & Fitzgerald, 2018; 

Zdanevych et al., 2022). Self-learning, reported as “a process of self-acquisition 

of knowledge and experience in a particular field,” is a topical theme in 

contemporary pedagogical research and is highly relevant for the training of all 

education professionals (Zdanevych et al., 2022). Through self-learning, T&Es 

could potentially benefit from the vast amount of scientific and non-scientific 

information available online. 

In terms of digital materials, those that specifically support self-directed study 

and lifelong learning are particularly relevant. Among these, Open Educational 
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Resources (OER) are defined by UNESCO (2019) as “learning, teaching and 

research materials in any format and medium that reside in the public domain or 

are under copyright that have been released under an open license, permitting 

no-cost access, reuse, repurposing, adaptation, and redistribution by others.” 

OER possesses a transformative educational potential, particularly because their 

digital nature allows for easy sharing across the Internet (UNESCO & 

Commonwealth of Learning, 2015, p. 5). The sharing of OER among T&Es 

could amplify and multiply self-learning experiences—especially in complex 

fields such as ecology and EE.  On the other hand, more recently, several critical 

issues have emerged regarding the potential use of OER, which are no longer 

viewed as a panacea for all the problems of education; in fact, their adoption in 

educational institutions has been relatively slow and, overall, less effective than 

initially anticipated (Wiley et al., 2014, pp. 781-789; Mishra, 2017).  

One issue that emerges with the increasing availability of OER is the difficulty 

of selecting information based on quality. As Zdanevych et al. (2022) point out, 

“without proper support and scientific justification, professional self-learning can 

turn into a disordered accumulation of poor-quality information, which only 

distorts professional competence”. Consequently, T&Es engaging in self-

learning are faced with an overwhelming amount of information and must be 

able to navigate a wide variety of sources available on the web. Within this 

framework, it is essential that T&Es, throughout their training, are guided to 

critically and knowledgeably consult the sources and organisations that produce 

OER available online. Identifying trusted organisations and scientifically 

grounded sources is, therefore, crucial in structuring meaningful self-learning 

pathways.  

To address this challenge, and in light of the shortcomings in the training 

pathways currently available to T&Es, we directed our attention to OER 

produced by organisations involved in NC. A substantial body of EE literature4 

highlights the significant outcomes of ecological monitoring processes based on 

collaboration among organisations representing researchers, scientists, and local, 

regional, or national agencies, as well as community partners, in improving 

environmental quality and conservation conditions. Many of these organisations 

directly promote the construction and dissemination of ecological knowledge, 

particularly in support of NC, while seeking to integrate policies, strategies, and 

innovative educational programmes. Other organisations play a significant role 

 
4 For a comprehensive review of this issue, see Ardoin, Bowers & Gaillard, 2020. 
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in identifying and developing new educational tools, conceptual frameworks, and 

exemplary practices capable of informing and supporting transformative 

teaching approaches, as UNESCO (2017) suggests should be pursued. 

Governmental and non-governmental organisations, at both national and 

international levels, currently contribute in distinct yet complementary ways to 

the production, validation, dissemination, and application of ecological 

knowledge, particularly in the contexts of NC and environmental education (e.g., 

IPBES, 2019; UNESCO 2020). Intergovernmental bodies contribute to the 

stabilization and authorization of knowledge, while NGOs and civil society 

organisations play key roles in knowledge brokerage, public dissemination, and 

the shaping of environmental discourse (Partelow et al., 2020) thereby 

influencing how environmental issues are framed, understood, and addressed 

across different governance levels. 

This paper aims to identify organisations that may guide T&Es’ self-directed 

learning processes within the network of the many actors currently involved in 

constructing and disseminating ecological knowledge, particularly in support of 

NC and that, to varying degrees, are engaged in EE. Building on the resulting 

list, the paper explores potential pathways – based on organisations’ OER, 

datasets, case studies, and participatory initiatives – through which ecological 

knowledge may also orient the development of educational projects. 

2. Methodological framework 

To identify organisations working in ecology, particularly those supporting NC 

and engaged to varying degrees in EE, a list of organisations was compiled using 

a two-step identification process:  

1. consultation of two databases5 and web searches conducted via Google 

using specific keywords (Table 1). Using these procedures, organisations 

 
5 International Academy of Ecology and Environmental Sciences (IAEES). Its mission is to 
bring attention to ecologists, environmental scientists, and qualified practitioners of knowledge 
discovery, knowledge dissemination and knowledge application in the areas of ecology, 
environmental sciences and environmental protection all over the world; http://www.iaees.org/. 
Accessed 27 Apr 2025. 
Yearbook of International Organizations published by the Union of International Associations 
(UIA). It is a research institute and documentation centre operating under the United Nations 
mandate; since 1908, UIA has been publishing the Yearbook of International organisations 
reporting about 75.000 international organisations from 300 countries; https://uia.org/yearbook. 
Accessed 23 Feb 2025. 
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operating within the broad semantic domain of ecology and showing varying 

degrees of engagement in EE were selected; 

2. consultation with two academic opinion leaders. 6  They have played 

significant roles in both theoretical and applied ecological research, have held 

leadership positions in national and international organisations, and have 

taught ecology at the university level. Through this consultation, they 

supported us in refining and narrowing down the list obtained from the 

previous step, resulting in the final selection of organisations considered in 

the present study. 

 

Table 1. Keyword combinations used for web searches conducted via Google. 

 

 

The decision to produce a concise and easily consultable list of organisations 

(maximum 40), particularly for T&Es who may wish to use it as a reference tool, 

constituted a methodological constraint. 

 
6 Alberto Basset, full professor of Ecology; Former President of European Ecological Federation 
(EEF) and Italian Society of Ecology (SItE). Stefano Cataudella, professor emeritus of Ecology; 
Former Chairperson of the Food and Agriculture Organization (FAO) General Fisheries 
Commission for the Mediterranean (GFCM). 

http://dx.doi.org/10.13135/2384-8677/12661


Organisations and environmental education 19 

 

Vis Sustain, 25, 11-39 http://dx.doi.org/10.13135/2384-8677/12661                                       

 

For each identified organisation, we compiled a brief profile based on 

information available on the organisation’s website, while respecting the self-

representation that the organisations propose to readers (see Annex).  

Given the high number of organisations operating at the national level, we looked 

particularly to the Italian context as an example of the complex system in which 

T&Es from various countries carry out their self-learning process. This decision 

was made also to ground the discussion in concrete examples, addressing the real 

needs of T&Es who are assumed to be more familiar with the organisations in 

their own territory. 

To provide a detailed overview of the organisations identified, we situated our 

subsequent analysis within the framework that considers the complex 

interactions linking T&Es’ multiple professional development needs with the 

activities promoted by these organisations.  

From this perspective, we identified some core elements, largely inspired by the 

literature, that have significant potential for T&Es’ self-learning activities (see 

Table 2): first, the particular educational relevance of theoretical and practical 

ecological contexts; second, the critical importance of understanding 

environmental policies; and third, the identification of innovative EE models 

explicitly linked to emerging ecological research. We then use core elements to 

search for examples of activities on the organisations’ websites.  

The core elements were therefore searched for on the websites of the respective 

organisations to provide a coherent overview of the organisations identified, and 

selected examples deemed particularly meaningful for enhancing T&Es’ self-

directed learning in NC were subsequently reported. 

3. Overview of the identified organisations 

The curated list of relevant national and international organisations is reported 

in the Annex. The list provides T&Es with an overview of relevant organisations 

they should become familiar with.  

The identified organisations were assigned to the following macro-categories: 

Governmental Organisations, Inter-Governmental Organisations, Non-

Governmental Organisations, International Non-Governmental Organisations, 

and Hybrid Organisations. This categorisation was intended particularly to 
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facilitate the search for materials by T&Es as part of their training journey. The 

macro-categories are described after Table 2. 

 

Table 2. Core elements used to propose examples considered particularly meaningful for 

enhancing T&Es’ self-directed learning in Nature Conservation and Environmental Education. 

 

Governmental Organisations (GOs) are usually permanent or semi-permanent 

entities funded by governments and tasked with overseeing and administering 

specific governmental functions, including environmental protection. To 

illustrate the importance that GOs can have in the training of T&Es, a good 

example is the Institute for Environmental Protection and Research (Istituto 

Superiore per la Protezione e la Ricerca Ambientale - ISPRA) that operates under 

the supervision and policy guidance of the Italian Ministry of the Environment 
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and Energy Security (Ministero dell’Ambiente e della Sicurezza Energetica - 

MASE7). 

Inter-Governmental Organisations (IGOs)8 are formal entities composed of 

member states and supported by a permanent secretariat, such as a standing staff 

(Partelow, Winkler & Thaler, 2020). A notable example of an IGO addressing 

environmental issues is the European Environmental Agency (EEA). 

Non-Governmental Organisations (NGOs) are generally established 

independently of governments and pursue a public interest agenda rather than 

commercial interests (Hall-Jones, 2006). They are widely recognized as mediators 

of scientific information in policy-making and other public arenas (Jamison, 

2010) and collaborate with both private and public sectors to develop programs, 

conduct studies, and carry out research. The role of NGOs in the environmental 

field – such as in climate change communication through educational campaigns 

– has been documented worldwide (Rödder, 2020). They are also acknowledged 

as key contributors to the development of non-formal EE processes (Tristão & 

Tristão, 2016). 

Among NGOs, this study focuses on two subtypes: those primarily engaged in 

environmental scientific research (hereafter Environmental Scientific NGOs), 

and those primarily dedicated to raising awareness of environmental issues 

(hereafter Environmental NGOs). 

Environmental Scientific NGOs of interest to this study are those that bring 

together naturalistic and/or ecological scientists, working to advance both the 

science and practice of ecology, as well as related natural science disciplines. 

These organisations aim to build inclusive communities that support ecological 

research and knowledge-sharing. Environmental Scientific NGOs include both 

ecological societies and federations, typically operating at national and 

international levels. For example, in Europe there are eighteen ecological 

societies from twenty countries, which are gathered under the umbrella of the 

European Ecological Federation (EEF). 

Environmental NGOs play an important role in addressing NC problems and 

raising awareness about them. According to the World Commission on 

 
7 https://www.mase.gov.it/. Accessed 29 Jan 2025. 
8 A list of intergovernmental organisations (non-profit international organisations) active in 
about 300 countries and territories, along with general information, can be found in the 
Yearbook of International organisations (published by the Union of International Associations, 
1950); https://uia.org/yearbook. Accessed 30 Mar 2025. 
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Environment and Development (WCED) (1987), these organisations play “an 

indispensable role in identifying risks, in assessing environmental impacts and 

designing and implementing measures to deal with them”. They are increasingly 

influencing the global environmental discourse (Partelow, Winkler & Thaler, 

2020).  

International Non-Governmental Organisations (INGOs) 9  operate at the 

international level but are not established by intergovernmental agreements 

(United Nations Economic and Social Council, 1950). An example of an INGO 

is the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem 

Services (IPBES). 

Finally, there are the so-called Hybrid Organisations (HOs) (Martens, 2002), such 

as the IUCN. These organisations include both governmental and non-

governmental entities and determine their own programs independently of the 

influence of government members.  

The list comprises 36 organisations: 8 GOs, 9 IGOs, 13 NGOs, and 6 HOs. For 

some of these, we highlighted their educational potential in terms of their 

commitment to disseminating emerging ecological knowledge and their focus on 

promoting models of ecological education and training relevant to T&Es. 

Although not exhaustive, the list may serve as a valuable starting point for T&Es 

seeking online learning opportunities on ecological issues, with a particular focus 

on NC. 

Starting from the curated list of organisations, we selected examples drawn from 

the organisations’ websites, which we consider particularly meaningful for 

optimizing T&Es’ self-learning in NC. They are reported according to the set of 

the core elements.   

3.1 Construction and dissemination of ecological knowledge  

Based on our interpretation of the organisations’ websites, the analysed 

organisations appear to be engaged either in the production and application of 

scholarly ecological knowledge related to NC or in its dissemination. 

Among Environmental Scientific NGOs, the International Association for 

Ecology (INTECOL) and the EEF particularly serve as important platforms for 

interaction within the scholarly community. They are noteworthy for their role 

 
9 https://uia.org/yearbook. Accessed 30 Mar 2025. 
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in advancing ecological science and applying ecological principles to both global 

and regional challenges; however, they appear to be less engaged in promoting 

ecological awareness among non-specialist audiences—a responsibility that 

should extend to all organisations generating knowledge—consistent with 

UNESCO’s recommendations (1978). The national Environmental Scientific 

NGOs, conversely, are notable examples of organisations actively engaged not 

only in constructing ecological knowledge but also in disseminating it through 

effective communication channels aimed at policymakers, stakeholders, and 

educators. The British Ecological Society (BES), for instance, has a long-standing 

commitment to both the production and dissemination of ecological knowledge. 

This is evident from its website, which features numerous specialised journals 

and various methods for disseminating ecological information. In the United 

States, the Ecological Society of America (ESA) stands out as a historically 

significant ecological society. It offers a portfolio of seven accessible journals that 

serve scientists, researchers, practitioners, professionals, and citizen scientists 

alike, covering a broad spectrum of ecological goals and audiences. Another 

example is the Italian Society of Ecology (Società Italiana di Ecologia - SItE),10 

which promotes both theoretical and applied ecology through dissemination 

activities such as working groups, conferences, symposia, meetings, and 

publications. Notably, both SItE and the Italian Federation of the Sciences of 

Nature and Environment (Federazione Italiana di Scienze della Natura e 

dell’Ambiente – FISNA)11 periodically offer online seminars led by scholars, 

providing in-depth explorations of their research topics. These are aimed at both 

specialist and non-specialist audiences. The environmental issues addressed span 

a wide spectrum – from local concerns such as invasive alien species to global 

challenges like climate change.  

Environmental NGOs in general appear to be highly engaged in promoting 

science worldwide with active involvement from the population. For example, 

many Environmental NGOs periodically conduct practical activities such as 

collecting and cataloguing abandoned waste along riverbanks, beaches, and in 

city parks.12 They also promote and disseminate good everyday practices, as for 

instance through the Greenpeace “Guide to Natural & Reduced Waste 

Cleaning”.13 These NGOs are often involved both in activities on a national scale 

 
10 Cf. https://www.ecologia.it/. Accessed 19 Dec 2025. 
11 Cf. https://www.fisna.it/seminari-fisna-2023-24/. Accessed 19 Dec 2025. 
12 Cf. https://puliamoilmondo.it. Accessed 19 Dec 2025. 
13 Cf. https://www.greenpeace.org.uk/wp-content/uploads/2022/11/GreenTok.pdf. Accessed 
29 Mar 2025. 
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and in international actions through online networks. A well-known example is 

their commitment to Earth Day, where Environmental NGOs participate in 

both local and global initiatives.14 Environmental NGOs are increasingly part of 

national and international networks aimed at integrating scientific research with 

societal management and cultural spheres. In this regard, Environmental NGOs 

play an important role in political discussions at both national and international 

levels. Betsill & Corell (2001) analyse the influence of Environmental NGOs in 

international environmental negotiations to better understand their impact on 

global environmental politics. A recent example is the political manifesto 

launched by the Italian Environmental NGO Legambiente on the governance of 

glaciers related to natural resources. The manifesto has been signed by 

representatives of both scientific and non-scientific organisations, representing a 

tangible collaboration among various bodies.15  

3.2 Local applications of ecological theoretical content  

Organisations involved in environmental issues focus on describing or 

monitoring environments at local, regional, and global scales. As such, they can 

offer valuable opportunities for T&Es to train and stay updated. In fact, by 

exploring the websites of these organisations, T&Es can access case studies 

related to NC that contribute to the construction of their ecological knowledge 

about the entire planet and can develop key competences for EE programs 

applied to local areas they belong to and operate in. Local challenges of global 

relevance can indeed provide fertile ground for educational programs aimed at 

driving transformative change on multiple levels—local, regional, and global 

(McPhee, 2023), giving, for example, different opportunities to explore 

theoretical issues through real-world applications.  

Among the GOs there are several examples of organisations that deal with 

specific environmental local emergencies particularly relevant for T&Es. The 

local spread of alien species is an example of environmental emergency currently 

addressed by several through the production and dissemination of knowledge. 

One such example is the invasion of the blue crab (Callinectes sapidus) in Italy. 

Originally native to the Atlantic coasts of the Americas, this species has now 

spread throughout the Mediterranean, especially in the Adriatic region’s lagoons 

and estuaries. National GOs such as ISPRA and National Research Council 

 
14 Cf. https://www.earthday.org/earth-day-2024/. Accessed 19 Feb 2025. 
15 Cf. https://www.legambiente.it/rapporti-e-osservatori/manifesto-governance-of-glaciers/. 
Accessed 29 Mar 2025. 
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(Consiglio Nazionale delle Ricerche - CNR), along with several universities, are 

currently studying and monitoring the presence of the blue crab along Italian 

coastlines. ISPRA, for instance, has developed an information brochure detailing 

the ecological and economic damage caused by the species, which significantly 

reduces biodiversity in affected areas. The brochure also promotes the 

consumption of blue crab as an ecologically responsible choice—making it a 

practical subject for EE. CNR has taken a more accessible approach, involving 

citizens in a nationwide data collection campaign (citizen science) 16  and 

providing updated research findings on the blue crab invasion on its website.17 

Recognising the strong communicative impact of these efforts, the Prix Italia 

Sustainable Media 2022 awarded the University of Salento and LifeWatch Italia 

(the Italian hub of the European research e-infrastructure LifeWatch ERIC) for 

their documentary video on the blue crab issue. The documentary effectively 

integrates ecological research themes—such as biodiversity, lagoon ecosystems, 

ecosystem services, and the socio-economic effects on the territories involved—

into a compelling educational format.18  

Non-Italian GOs offer others significant opportunities for expanding the 

ecological knowledge of T&Es in relation to different biogeographic areas. For 

instance, the U.S. Environmental Protection Agency (EPA) website features an 

“Environmental Topics” page covering a wide range of subjects such as Air, 

Greener Living, and Water, presented in an accessible format. From a NC 

perspective, the EPA pays special attention to fragile and disturbed ecosystems 

in the United States. One notable example is the coral reef, one of the most 

biodiversity-rich ecosystems on the planet. The dedicated webpage provides 

essential information on coral reef ecosystems, their distribution, the main 

threats they face, and offers practical advice for citizens on how to help protect 

them. Coral reefs are of particular importance in the U.S. due to their social and 

economic significance, offering vital ecosystem services such as food security, 

economic livelihoods, and protection from natural disasters. 

Similarly, Environment and Climate Change Canada (ECCC) focuses on key 

local ecosystems, such as lakes. The ECCC website provides educational content 

that illustrates the features of these freshwater ecosystems and includes specific 

 
16 Questionnaire on the blue crab produced by CNR and addressed to all citizens; cf. 
https://forms.gle/ndNQkgr4nptu4sP9A. Accessed 27 Mar 2025. 
17 Cf. https://www.cnr.it/it/comunicato-stampa/12142/individuata-una-seconda-specie-di-
granchio-blu-nel-mar-adriatico. Accessed 27 Mar 2025. 
18 https://www.lifewatching.tv/video/prix-italia-2022-il-granchio-blu/. Accessed 22 Jan 2025.  
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teaching materials. One example is the “Pollution Prevention at School” activity, 

which promotes hands-on learning and encourages schools to develop practical 

strategies for pollution prevention.19  

3.3 Data management and sharing 

Some organisations have expertise in the collection, management and analysis of 

long-term environmental data, and can therefore contribute to enhancing T&Es’ 

naturalistic knowledge. Among them, IUCN stands out as the world’s most 

comprehensive information source on the global conservation status of animal, 

fungi, and plant species. Alongside other international organisations, IUCN 

supports the Nature-Positive Global Goal for Nature.20 Through its open-access 

“Red List of Threatened Species”, IUCN offers the public the opportunity to 

assess the health of species and ecosystems all over the world.21 In fact, one of 

IUCN’s most important aims is sharing conservation knowledge, so as to inform 

NC policies and actions at local, regional, and global levels. LifeWatch ERIC, a 

distributed European research infrastructure consortium, also provides access to 

large and long-term datasets collected at the global level, mainly concerning 

biodiversity and ecosystems, two central themes of NC. 

The International Long Term Ecological Research Network (ILTER) works to 

create and maintain a large number of unique long-term datasets collected from 

networks around the world.22 LTER-Italy (LTER-IT) is one of these networks, 

and its website also provides information on Italian naturalistic itineraries (LTER 

Trails) which are real-world routes in which T&Es can actively participate, 

enjoying an informal ecological communication experience offered by LTER-IT 

researchers. 

These are itinerant events that connect one or more LTER-IT sites, open to the 

public, and foster dialogue between researchers, local communities, and citizens, 

promoting an active and participatory approach.23 They offer the opportunity to 

learn about pristine naturalistic places that can be useful for T&Es in developing 

educational activities about Italian territories.  

 
19 Cf. https://www.canada.ca/en/environment-climate-change/services/pollution-
prevention/resources/you-at-school.html.  Accessed 27 Mar 2025. 
20 Cf. https://www.naturepositive.org/. Accessed 30 Apr 2025. 
21 RED List of threatened species; cf. https://www.iucnredlist.org/. Accessed 6 June 2025. 
22 Cf. https://www.ilter.network/seite.mv. Accessed 28 Nov 2025. 
23 Cf. http://www.lteritalia.it/wordpress/?page_id=1075. Accessed 27 Mar 2025. 
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3.4 Predictive ecological models and scenarios 

Expert groups such as IPBES and the Intergovernmental Panel on Climate 

Change (IPCC) are working, especially through models, to produce global 

environmental assessments. They use scenarios to evaluate the impact of socio-

economic development pathways on land use and climate, as well as their 

consequences for biodiversity and ecosystem services (Jantz, et al., 2015; Pereira 

et al., 2010). Both IPBES and IPCC produce technical documents and reports 

for policy makers, making specialized topics accessible to stakeholders, including 

T&Es. With IPBES materials, T&Es can develop teaching competencies related 

to the complex issues of ecosystem and planetary change scenarios. Specifically, 

they could address topics such as interpreting empirical dose-response models, 

species-area relationship models, species distribution models, and more 

mechanistic models like trophic ecosystem models (IPBES, 2016). The IPCC 

also produces advanced computer simulations of the climate system, 

incorporating an increasing number of natural processes and providing highly 

detailed projections of future climate scenarios. It is worth highlighting the 

educational collaboration between UNESCO’s Office for Climate Education 

(OCE) and IPCC, which has resulted in the development of simulations that 

enable non-specialist audiences to better understand how the atmosphere 

interacts with the Earth’s oceans, ice, snow, ecosystems, and land surfaces, as 

well as how human activities influence these interactions. T&Es can access a 

range of educational resources on the OCE website, including periodic reports 

specifically designed to support teachers in interpreting IPCC predictive models 

and climate change scenarios and their associated impacts.24 

3.5 Environmental management and attention to administrative policies  

Some organisations are particularly effective at offering, through their websites, 

a systemic representation of the human-nature relationship. Both GOs and IGOs 

often publish reports detailing governmental decisions and procedures that 

impact environmental management and the establishment of national and 

regional administrative policies. For example, the United Nations provides 

interesting materials such as updates on the Conference of the Parties (COP) 

related to the Convention on Biological Diversity (CBD).25 These updates can 

be accessed via the “What’s New” section of the official website.  

 
24 Cf. https://www.oce.global/en/ressources. Accessed 27 Mar 2025.  
25 Cf. https://www.cbd.int/. Accessed 27 Mar 2025. 
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IUCN produces policy-oriented documents that explicitly address both 

environmental challenges and ecosystem-based solutions related to 

environmental management. One example is the document “Connecting with 

Nature to Care for Ourselves and the Earth: Recommendations for Decision 

Makers”, which, among other aspects, emphasizes the importance of nature 

connectedness in facilitating nature experiences that support the health and well-

being of children, individuals, and society at large.26 The IUCN website features 

the “Crossroads” blog, which highlights the importance of conserving key areas 

to halt species extinction and reduce biodiversity loss through the Key 

Biodiversity Areas (KBA)27  framework. The website also hosts open letters 

addressed to IUCN members on these issues, representing valuable resources for 

T&Es to remain informed about the latest scientific evidence underpinning 

IUCN knowledge and tools, as well as about recommended environmental 

management approaches aimed at promoting NC through administrative and 

policy measures. Another organisation that provides contributions in the fields 

of environmental management and administrative policies is the Food and 

Agriculture Organization (FAO), which is particularly engaged in agroecology-

related topics. FAO considers agroecology a holistic and integrated approach that 

seeks to optimize interactions among plants, animals, humans, and the 

environment (Bartoccioni, Lorenzi, & Sangiorgio, 2023). It also emphasizes the 

need for socially equitable food systems, enabling people to make informed 

choices about what they eat and how and where their food is produced. Its 

website offers an in-depth exploration of agroecology, highlighting both direct 

and indirect connections to potential NC processes. This ecological theme is 

presented through a dedicated portal structured around ten core elements 

inspired by SD.28  

UNESCO plays a key role in NC, contributing, for example, to the 

implementation of the Kunming-Montreal Global Biodiversity Framework.29 It 

offers a database that tracks the evolution of socio-ecological indicators and 

visualizes land use changes across its network of designated sites.30 The website 

 
26 Cf. https://www.iucn.org/resources/grey-literature/connecting-nature-care-
ourselves-and-earth. Accessed 8 Apr 2025. 
27 Cf. https://www.keybiodiversityareas.org/. Accessed 27 Mar 2025. 
28 Cf. https://www.fao.org/agroecology/overview/en/. Accessed 27 Mar 2025. 
29 Cf. https://www.unep.org/resources/kunming-montreal-global-biodiversity-
framework. Accessed 27 Mar 2025. 
30 Cf. https://www.unesco.org/en/articles/unesco-welcomes-cop-15-global-biodiversity-
agreement. Accessed 27 Mar 2025. 
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also showcases good environmental practices implemented by various 

institutions worldwide, which can inspire T&Es both to promote virtuous 

behaviours and to develop educational models within their school 

communities.31  

3.6 Tailored educational activities inspired by emerging ecological research  

Some organisations produce educational and training materials on EE-related 

topics and resources, particularly for younger generations. Below are some 

noteworthy examples, starting with IGOs such as UNEP, UNESCO, and 

LifeWatch ERIC, which offer downloadable multimedia educational resources 

on their websites. The UNEP proposes serious games based on advanced 

technologies and methodologies such as the “Impact Simulator game”. This role-

playing game places students in the shoes of decision-makers, helping them 

understand the ozone layer’s function, and the environmental, social, economic, 

and political impacts of their decisions.32 Another example is “World Rescue”, 

supported by UNESCO and the Mahatma Gandhi Institute of Education for 

Peace and Sustainable Development. This serious game addresses global 

challenges such as displacement, disease, deforestation, drought, and pollution, 

fostering empathy and expanding the notion of “think global, act local”. 33 

LifeWatch ERIC organizes European-level online competitions based on serious 

games, open to students of all levels and citizens interested in biodiversity and 

ecosystems.34 LifeWatch Italy actively promotes ecological communication and 

education, offering T&Es a range of targeted content: multimedia materials, 

serious games, and structured teaching units on ecological topics.35 Teachers and 

students can also take part in national (Sangiorgio et al., 2016) and international 

(Sangiorgio et al., 2014a; Sangiorgio et al., 2017) school competitions. 

Among national environmental scientific NGOs, several are engaged in offering 

EE and ecological training models. BES is a long-established scientific 

organisation that, in response to the growing attention to the dissemination of 

ecological knowledge and the educational needs of younger generations, was 

already organizing workshops dedicated to ecological education and teacher 

training in the early 2000s. In addition, the BES website features a user-friendly 

 
31 Cf. https://unesdoc.unesco.org/ark:/48223/pf0000383996. Accessed 27 Mar 2025. 
32 Cf. https://ozone.unep.org/reset-earth-education-resources. Accessed 30 May 2025. 
33 Cf. https://www.unep.org/resources/publication/playing-planet. Accessed 27 Mar 2025. 
34 Cf. https://training.lifewatch.eu/education-and-schools/resources/. Accessed 27 Mar 2025. 
35 Cf. https://training.lifewatchitaly.eu/en/home-2/. Accessed 27 Mar 2025. 

http://dx.doi.org/10.13135/2384-8677/12661
https://unesdoc.unesco.org/ark:/48223/pf0000383996
https://ozone.unep.org/reset-earth-education-resources
https://www.unep.org/resources/publication/playing-planet
https://training.lifewatch.eu/education-and-schools/resources/
https://training.lifewatchitaly.eu/en/home-2/


30 Lorenzi & Sangiorgio 

 

 

Vis Sustain, 25, 11-39 http://dx.doi.org/10.13135/2384-8677/12661                                       

 

“Learning & Resources” section accessible from the homepage, which includes 

activities coordinated by the “Teaching and Learning” Special Interest Group.36 

ESA is also engaged in education, promoting various targeted activities. Since 

2008, the Office of Education and Diversity, together with the ESA Education 

Section, has been including an educational workshop as part of the Annual 

Meeting program.37  

As for the SItE, it has had a permanent working group on “Didactic and 

Environmental Education (DEA)” since 2010. SItE organizes dedicated sessions 

at the Annual Meeting,38 providing T&Es with opportunities to exchange ideas 

on how to engage students in ecological items. Furthermore, since 2007, SItE 

has promoted the EcoLogicaCup,39 an annual online competition for schools 

focused on ecological topics (Sangiorgio et al., 2014b). 

It is also worth highlighting the role of NGOs that are particularly active in EE. 

Among these, the World Wildlife Fund (WWF) supports T&Es by providing 

tools and educational resources that enable students to deepen their 

understanding of theoretical concepts while practically exploring specific 

ecosystems. WWF also organizes virtual events that allow children to interact 

with field experts, thereby making conservation science more accessible and 

engaging. WWF Italy, along with other national branches worldwide, promotes 

a wide range of hands-on activities, including those conducted within its network 

of over 100 protected natural oases across the country, where ecological outreach 

and conservation research activities are carried out. These sites allow citizens to 

connect directly with researchers actively engaged in conservation (Canu, 2003).  

Finally, many organisations organize events that are open to non-specialist 

audiences. For example, the Italian Alliance for Sustainable Development 

(ASviS) hosts the “Festival of Sustainable Development”, an annual nationwide 

event held across Italy. The festival seeks to engage and raise awareness among 

a broad and growing segment of the population on issues related to SD, while 

 
36 Cf. https://www.britishecologicalsociety.org/learning-and-resources/ and 
https://www.britishecologicalsociety.org/membership-community/special-interest-
groups/teaching-and-learning/. Accessed 19 Jan 2025. 
37 https://www.esa.org/events/meetings/. Accessed 19 Jan 2025. 
38 Cf. https://www.congresso.ecologia.it/. Accessed 27 Jan 2025. 
39 Cf. https://training.lifewatchitaly.eu/en/education-and-schools-2/ecologicacup/. Accessed 29 
Mar 2025. 
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simultaneously providing valuable opportunities for T&Es to enhance their 

ecological knowledge and professional development.40 

4. Conclusions and future perspectives 

This paper highlights the significant potential of organisations working in ecology 

and involved in EE, to support the professional development of T&Es through 

self-learning pathways. It contributes to strengthening the connection between 

the education system and scientific research, fostering a culture of environmental 

stewardship through the informed and autonomous professional development 

of T&Es. The interpretation of the organisations’ activities through the selected 

core elements demonstrates that many of these bodies provide resources that can 

effectively support self-directed professional development, especially in relation 

to the increasing availability of OER and online materials, which requires a 

critical and informed approach that T&Es may not be fully equipped to manage. 

These resources allow T&Es not only to access updated scientific information 

but also to explore real-world case studies, participate in citizen science initiatives, 

and experiment with innovative educational tools such as serious games, 

interactive simulations, and field-based activities. 

It is important, however, to note that meaningful engagement with organisations 

requires a set of competencies that T&Es should possess in order to optimise 

their experience of active interaction. First, proficiency in English is essential—

especially for non-native speakers. Taking Italy as an example, while some 

international organisations have national branches (e.g., WWF Italy, IUCN Italy, 

LTER-Italy), their official websites typically present content primarily in English. 

Second, scientific literacy is often required for T&Es to accurately interpret 

technical-scientific documents, such as reports that synthesise complex and 

rapidly evolving bodies of research, employ specialised terminology, and 

frequently rely on probabilistic language, which is commonly used in arguments 

such as predictive models and scenarios. Furthermore, without a scientific 

literacy, T&Es may struggle to grasp the epistemological assumptions, 

methodological frameworks, and levels of uncertainty embedded in such 

documents. Third, pedagogical competence is necessary to perform an 

appropriate didactic transposition of complex ecological concepts—situated at 

both global and local scales—into meaningful educational projects.  

 
40 Cf. https://asvis.it/festival-dello-sviluppo-sostenibile/. Accessed 8 Apr 2025. 
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Organisations with a genuine interest in educational engagement could further 

enhance their practices by adopting more proactive measures to support the 

regular use and consultation of their resources by T&Es. These measures should 

include addressing common difficulties in navigating websites for educational 

and informative materials.  

A sustained and active dialogue between T&Es and organizations could 

represent a mutual opportunity for cultural growth around NC-related themes. 

Future studies may therefore investigate how T&Es and organisations can 

develop proactive and long-term forms of collaboration involving not only the 

co-production of OER, but also the development of innovative training 

experiences. These initiatives could support both teaching practices and the 

improvement of student learning outcomes, while also fostering the 

development of critical, problem-oriented, and interdisciplinary perspectives on 

the human–nature relationship. Such engagement has the potential to contribute 

positively to the emergence of a collective ecological mindset, as well as to the 

evolution and spread of timely and effective pro-environmental behaviours. 
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