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Abstract

:

Education for Environmental Citizenship plays an important role in social change toward sustainable development, achieving economic, social, and environmental balance through informed, cooperative, and participative citizens. There are several pedagogical models with the potential to involve students in environmental activities, but no specific model suitable for primary education is found. This article describes the preliminary investigation phase of a Design-Based Research that resulted in the development of the first prototype of a Pedagogical Model of Education for Environmental Citizenship in Primary Education (students aged 6 to 10 years), in Portugal. This preliminary investigation phase was based on a systematic analysis and literature review on the topic (thesis, articles, projects, and curricular guidelines for primary education), seeking to answer the following research questions: (1) According to the current world characteristics, which learning outcomes should an environmental citizen achieve, and which of them can be promoted in primary education? (2) What are the most appropriate teaching methodologies and strategies for promoting environmental citizen learning outcomes in primary education? The methodology used is presented, and the proposed prototype is described, along with the desired learning outcomes that are considered necessary for the formation of an Environmental Citizen and the most appropriate methodologies and educational activities to promote them.
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1. Introduction


Environmental Citizenship is one of the most important factors to achieve both the Sustainable Development Goals for 2030 and the objectives of the EU’s economic growth strategy for 2050. Education for Environmental Citizenship enhances the development of active environmental citizens, and given its importance, it must be promoted from the beginning of schooling, according to the principles of Environmental Education set out in the Tbilisi Declaration.



Recently, Hadjichambis and Reis [1] defined Education for Environmental Citizenship as the type of education that cultivates a coherent and adequate set of knowledge as well as the necessary skills, values, and attitudes that an environmental citizen must have in order to act and participate in society as an agent of change, in the public and private sphere, on a local, national, and global scale, through individual and collective actions, solving environmental problems, preventing the creation of new environmental problems, achieving sustainability, and developing a healthy relationship with nature.



Education for Environmental Citizenship is considered a type of continuous education that should start at an early age to create healthy environmental habits in everyday life toward global sustainable development [2,3,4,5,6,7]. It promotes the practice of citizen’s environmental rights and duties and helps in the identification of the structural causes underlying environmental degradation, enhancing the development of skills for critical, active involvement and civic participation, considering inter- and intra-generational justice [8]. Primary education is the appropriate period for laying the foundation of children’s future willingness to actively participate in responsible behaviour at both individual and collective levels, and children at earlier ages are more willing to participate and show better outcomes after educational interventions aimed at developing key values and skills for Environmental Citizenship [7,8].



The integration of Education for Environmental Citizenship in the existing disciplines makes learning more meaningful, as it enables the acquisition of a better understanding of the contents covered from various areas of knowledge [9], promoting interdisciplinary cooperation and student motivation [9,10,11].



The main objectives of Education for Environmental Citizenship are: to promote student involvement with nature and the environment [1,12]; to promote the acquisition of responsible behaviors and attitudes of defense, environment preservation, and improvement in students daily lives; to promote students’ scientific and environmental literacy; to promote active and informed participation in environmental issues by students at the individual and collective level; and to enhance sustainable development [1,12,13,14].



Since emotional, sensory, and intellectual components are always interconnected, it is necessary to raise the development perception and awareness of students to promote their involvement in a certain situation, event, or learning process [15,16]. In this specific case where one of the objectives is to involve students in issues related to the environment, it is essential to develop feelings such as respect, love, esteem, and empathy for nature and for all beings that cohabit in it (animals, plants), knowing the natural processes of evolution and maintenance, its resources (water, air, soils) and its characteristics, and understanding that they are all interconnected and that the Planet Earth is a community where everyone belongs [17,18,19]. With this involvement, students will be able to develop moral values, establish an emotional connection, and feel an environmental “moral obligation” that will lead them to adopt responsible and beneficial behaviors and attitudes in their daily lives [17,19,20,21], contributing in some way to the defense, preservation, and improvement of nature and the environment.



With the acquisition of responsible behaviors and attitudes, the involvement and active participation of students in environmental issues in their socio-cultural environment is thus enhanced [1,16].



Promoting knowledge and skills development in environmental sciences leads to a better understanding of environmental issues, thus enhancing guided, conscious, and informed participation by students. Participation in decision-making, from a social, economic, and environmental point of view, is one of the duties of individuals as citizens. When promoting students’ active and informed participation, there is a call to action to solve and/or avoid environmental problems through informed decisions [8]. An informed student has a better understanding of socio-environmental and socio-cultural problems in his community, thus developing his critical thinking and decision-making [1,2,10,16,22,23,24]. For some authors [21,25], a high degree of environmental literacy along with environmental awareness promotes a vast scientific vocabulary that induces effective and assertive communication when engaging in civic participation in socio-environmental issues.



Achieving sustainable development is the major global objective regarding the economy, society, and the environment. An environmental citizen will be the one who, having an environmental conscience and knowledge, will tend to not only change his behaviors and attitudes to preserve the environment, but also participate actively in private or public initiatives contributing to achieving sustainable development [1,10,16,21].



There are already several pedagogical models used to promote education for environmental citizenship; however, these models are general and without direct application in primary education. This investigation aims to achieve a pedagogical model suitable for primary education, and thus, in this article, the first prototype designed will be described, based on a systematic review of the literature found.




2. Methodology


This study follows a Design-Based Research methodology, with a preliminary investigation phase and three iterations that allow the design, development, evaluation, and review of the prototype of the pedagogical model for primary education whenever necessary and in a real context.



The preliminary investigation phase described in this article is based on a literature review of the areas and aspects to be investigated regarding Environmental Citizenship (step 1) and in the development of a prototype (step 2).



In Step 1, and based on the documental analysis of thesis, articles, and projects related to education, citizenship, environment, educational methodologies in primary education, curricular guidelines proposed by the Ministry of Education in environmental studies, and community projects developed in primary education, the following research questions were answered:




	(1)

	
According to the current world characteristics, which learning outcomes should an environmental citizen achieve, and which of them can be promoted in primary education?




	(2)

	
What are the most appropriate teaching methodologies and strategies for promoting environmental citizen learning outcomes in primary education?









In Step 2, a prototype was developed based on the information obtained in Step 1.



The research was carried out initially using the Library Database of the Education Institute of the University of Lisbon, which contains the University of Lisbon Integrated Library System (SIBUL), the General Repository of the University of Lisbon, and the Scientific Repository of Open Access of Portugal (RCAAP), to research theses and other digital documents produced by Portuguese Universities and the EBSCO and B-ON portals to access full texts of international and national scientific journals. These portals ensure a thorough literature review. In addition, research was done using Google Scholar, the website of the Ministry of Education, and websites of Environmental Non-Governmental Organizations (ONGA). No criteria were defined in relation to the date of the documents searched; the only condition established was the presence of (at least) one of the following words in the title or in the body of the text: environmental citizenship; environmental citizen; education for environmental citizenship; primary education; educational pedagogies; education; environment; citizenship; sustainable development; education for sustainable development. All the documents identified in the databases were analyzed in a detailed way for relevant information connected to our study and according to the criteria presented in Table 1 and Table 2. During this analysis, all double documents were excluded.



The literature review process is briefly described in Table 1.



This review process involved the selection of the documents that met the requirements defined in Table 2.




3. Results and Analysis


3.1. Preliminary Investigation Phase—Step 1: Literature Review


Based on the literature review, it was possible to establish a set of learning outcomes that should be acquired by an environmental citizen and the methodologies used to promote Environmental Citizenship in primary education.



3.1.1. Environmental Citizen Competences


Environmental awareness is considered by several authors [17,26,27,28,29,30,31] to be one of the most important characteristics of an environmental citizen. There is usually an effective change in behavior and/or attitude in an individual in two ways: when something is imposed on him, or when he identifies with something [15]. By having a perception of how ecosystems work, how they are maintained, their characteristics, and all interactions, students develop feelings of belonging and acquire a real concern and a natural involvement with the environment that surrounds them [17,21,32,33]. This environmental awareness can be developed with sensory activities and nature exposure through free games and play on a regular basis, and if possible, daily [21,34,35,36].



Environmental knowledge is another characteristic found in the literature and concerns mainly the development of three knowledge forms—namely, action-related knowledge, effectiveness knowledge, and system knowledge [37]—which can be developed through formal, non-formal, and informal education. Knowledge is considered a prerequisite for action and decision making in a conscious and informed way [1,38,39,40]. According to our literature analysis, the development of environmental knowledge must be carried out based on real situations easily identified by students and preferably linked to the environment where they live and within the community [1,41,42].



Each student, whether a child or young person, has personal characteristics that are intrinsic and that should be considered when applying a particular pedagogy [43]. However, according to our analysis, some personal skills such as communication, critical thinking, and creativity can be developed or worked on, enhancing active participation in environmental activities [44,45,46]. Activities such as project/research work or in pairs can help students in their development and in the acquisition of a sense of personal, social, and environmental responsibility.



Culture and social environment are important factors in learning because there are normative values and rules conditioning the behavior and attitudes of individuals due to their personal and educational background [40,47]. In our analysis, it emerged in a clear way that the development of socio-cultural competences, such as responsibility, justice, and equity, promote the acquisition of pro-environmental behaviors and attitudes in our daily lives and are closely linked to the rights and duties of an environmental citizen [1,26,27,48,49].



All human beings have the right to live in a healthy environment and free from pollution, but on the other hand, they have a duty to protect the future of the next generations, to be informed about environmental problems, to participate in conservation and preservation initiatives, and engage in environmental practices in their daily lives [26,27,46,48,50]. All citizens are considered agents of change, and this also applies to children, who have a duty to act to preserve the environment, finding solutions to existing environmental problems and preventing other problems that may arise [1,40,49].



According to Hadjichambis and Reis [1], an environmental citizen has a coherent and adequate set of knowledge, as well as the skills, values, and attitudes necessary to be able to act and participate in society as an agent of change, in the public and private sphere, on the local, national, and global scale, through individual and collective actions aimed at solving contemporary environmental problems, preventing the creation of new environmental problems, achieving sustainability, and developing a healthy relationship with nature. An environmental citizen is an individual who practices his environmental rights and duties, can identify the structural causes underlying environmental degradation and environmental problems, and has the skills for critical and active involvement and civic participation to address these structural causes and to act individually and collectively within democratic circles, taking inter and intra-generational justice into account [51].



Figure 1 briefly elucidates the learning outcomes that are deemed necessary for the practice of Environmental Citizenship according to what was previously mentioned.



An environmental citizen has an environmental awareness and knowledge about nature and the environment, so he will not only tend to change his behaviors and attitudes to preserve the environment but will also participate actively in private or public initiatives to improve the environment through actions of activism, volunteering, and supporting environmental public policies [1,13,14]. Those actions are triggered by an empowerment acquired through several school experiences where skills such as trust and motivation are developed. The students empowered reveal, in general, decision-making autonomy and a great involvement in environmental activities [52].



In environmental activism actions, it is assumed that individuals are involved and committed to public actions, influencing the behavior of the population in general and the public policy system, participate in environmental events, and have an active involvement in environmental organizations to achieve socio-environmental change and the common good [14]. According to Marques and Reis [46,53], the involvement of students in the development of activism initiatives promotes the acquisition of critical thinking skills, communication, creativity, perseverance, empowerment, and the perception that they can create change in the world.



For Reis [54,55], activism is an important aspect of environmental citizenship, allowing citizens to become active participants rather than simply spectators who depend on the opinions of experts. The involvement of students in activism initiatives represents a key element in Education for Environmental Citizenship, creating an excellent context for the development of knowledge, skills, values, and attitudes that “empower” citizens as agents of change, capable of conceiving and implementing individual and collective actions aimed at solving contemporary environmental problems [8]. Youth activism initiatives allow students to exercise their environmental rights and duties, understand the causes of environmental problems, and develop the skills necessary to develop solutions. According to the same author, through activism actions, students move from a learning position to a new position, with involvement in citizenship and scientific research practices, increasing the potential to strengthen ties between schools and the communities where they live, students, and their families.



In the case of volunteering, individuals are able to participate, for example, in reforestation and cleaning actions and be present at fairs and festivals to publicize environmental activities and themes for the defense and preservation of the environment, supporting causes both socially and culturally that benefit the place where they are located and/or contributing with funds to environmental organizations [14].



Supporting environmental public policies essentially concerns the interest in environmental actions carried out by the government, through the exercise of the right to vote, signing environmental petitions, and behavior change as a consumer, in the case of reducing the use of energy, purchasing products that are “environmentally friendly”, plastics reduction, and recycling, among others [14].



Students’ motivation is acquired by the perception that their actions can help “to relieve” the environmental threats and restore the socio-environmental values lost, which will enhance their active participation for the social common good, as a part of their own identity [14].




3.1.2. Methodologies to Promote Education for Environmental Citizenship


Currently, there are several methodologies with the potential to integrate environmental citizenship in a school context, giving students the opportunity to become agents of change in their local community and preparing them to actively contribute to a sustainable future, achieving empowerment.



The approach known as Ecopedagogy by Paulo Freire [39,56] defends a school curriculum that links the teaching and learning of environmental concepts to citizenship education. According to this perspective, aimed to involve citizens in environmental issues, participatory pedagogy should be adopted, giving relevance to students’ collaboration and involvement in the understanding of the environmental causes and consequences and presenting solutions for them.



Action-oriented learning is one of the most used approaches in the educational process to promote the resolution of socio-environmental issues and to enhance decision-making [1,57]. According to Jensen [57], this type of learning is based on practical and scientific activities and oriented towards the social sciences, enhancing motivation, interest, and the acquisition of knowledge, promoting a real change in behavior in relation to environmental and/or social problems.



Problem-based learning (PBL) is a socio-constructivist teaching–learning strategy, through which students solve real socio-environmental problems while they gain knowledge about the subjects in question [58]. In this approach, students use their own knowledge and experiences to solve real-life problems. According to several authors [59,60], in problem-based learning, various real-life scenarios are introduced as a starting point for the learning process in which students acquire critical thinking, collaboration, respect, leadership, autonomy, and responsibility.



Recently, there has been a growing interest in the use of collaborative learning activities in almost all teaching–learning contexts. Collaboration has become an important work strategy in the world of education, especially in the development of curricular projects and carrying out educational intervention projects focused on specific problems, such as environmental problems [61,62,63]. This methodology proved to be a promising strategy for educators to use in primary education [64].



Over the past few decades, socio-emotional learning has been the subject of research, realizing that socio-emotional interactions are essential in the learning process [65,66,67]. Several studies have shown that emotions are an integral part of learning, influencing student’s motivation, cognitive processes, and performance [68,69,70]. Through socio-emotional learning, it is intended to establish trust and collaborative relationships through associations between school, family, and community, addressing various forms of inequality and enabling children, young people, and adults to co-create prosperous schools and contribute to safe, healthy, and fair communities [67,71].



Critical inquiry learning is another constructivist and student-centered, practical, and integrated approach that promotes the development of scientific and technological competences, thereby enhancing informed, responsible, democratic, and critical decision-making concerning environmental issues [72].



For Bai [73], environmental education must start with the valuation of the world intrinsically, placing the senses at the center of consciousness, instead of continuing in what he calls “abstract linguistic–conceptual mode”. In this way, contemplative practices may ultimately be a vehicle for social change, leading to actions of activism, since the awareness of oneself and the others will make students get involved and participate in social justice activities and social causes volunteering [74]. In the context of environmental education, contemplative learning is relevant, because through various exercises, such as yoga and/or mindfulness, among others, students learn to respect their body and senses, understanding life as an integral part of nature [75].



Other methodologies found in the literature refer to community-based learning that combines educational objectives with community service and can provide students with opportunities to make relevant and authentic contributions to the improvement of local environmental issues and to act as responsible citizens [76]. Interactions with the community can raise students’ concerns regarding social justice and equality, making them aware of the impact of social and environmental issues on the community and motivating them to actively participate and become agents of change [77,78].



According to Weisberg et al. [79,80], play-based learning is a methodology that involves playful activities, guided by the teacher, and specific learning objectives to promote the cognitive, emotional, and social development of children. Involvement in games/play encourages children to acquire skills such as imagination, creativity, curiosity, enthusiasm, persistence, exploration, and discovery, enhancing the development of socially competent students capable of facing challenges and creating solutions in their everyday life [81].



On the other hand, outdoor learning promotes understanding, and the acquisition of knowledge by the student himself, motivated by his natural curiosity [16,82,83,84,85], promoting his involvement and behavior change related to nature and the environment [16,36,85,86]. For Kuo [87], experiences in nature help students acquire the skills needed by a citizen of the 21st century and that are necessary to make decisions when they actively participate in society.



The recent nature-based solutions (NBS) are economic solutions supported and inspired by nature while providing environmental, social, and economic benefits and helping to build resilience [88]. These solutions recreate in the cities, and in maritime landscapes, natural and diversified characteristics and processes of nature, through systemic interventions, efficient in terms of resources and adapted locally, to benefit biodiversity and combat climate change, among others. There are several learning scenarios developed for the application of NBS, promoted by the European Commission, namely for primary education [89,90,91,92].



Hawthorne and Alabaster [40] developed and tested a pedagogical model to achieve environmental citizenship, based on the interrelationships between the components defined “a priori”. These components that integrate environmental citizenship include environmental information, environmental awareness, environmental concern, attitudes/beliefs, education and training, knowledge, skills, environmental literacy, and responsible behavior. This model indicated that participation in environmental education and training is the most important prerequisite for environmental behavior, followed by emotionality. However, the complexity of the interactions (Figure 2) that determine behavior illustrates that environmental citizens are not promoted only by education programs, but by a whole set of factors with which education has to interact, such as personal and personality factors that have a strong influence on behavior change.



Recently, Hadjichambis and Paraskeva-Hadjichambi [93], developed a holistic pedagogical model of Education for Environmental Citizenship. In their pedagogical model, the starting point is a local environmental problem based on the interests and concerns of the students, which the students feel that they have the responsibility to solve, because it is a problem faced by their community. It may be also a global environmental problem, reflected locally, making students feel capable of acting as agents of change. Student’s interests can be stimulated through photos, videos, and controversial news. This model includes six (6) steps: research, action planning, critical and active involvement and civic participation, networking and information sharing on a local, national, and global scale, environmental and social change, and evaluation and reflection. According to the authors, the steps are not in a linear sequence, and an entry point can be any of the six, which include different sub-steps, all integrating Education for Environmental Citizenship (Figure 3).





3.2. Preliminary Investigation Phase—Step 2: Development of the Prototype


The development of the prototype was based on a literature review regarding Education for Environmental Citizenship.



In this prototype, an environmental citizen is defined as a conscious, engaged, informed, and empowered individual with knowledge of the current political and socio-environmental panorama, which includes his rights and duties as a citizen, who respects the environment, others, and himself, feels the responsibility and moral duty to act and change his behavior and attitudes, promoting the common well-being of all, and whose individual or collective actions, whether social activism, volunteering, or political–social, contribute to achieving environmental sustainability in his community and in the world. Thus, it is intended to develop in students the following learning outcomes: awareness and consciousness, knowledge, rights, duties, critical thinking, ethics, respect, responsibility, and empowerment. In this way, the methodologies selected are those that the author believes are best suited for the development of the environmental citizen learning outcomes, mentioned above, in primary education.



3.2.1. Methodologies in the Prototype


The principles of Environmental Education, set out in the Tbilisi Declaration, include fundamental elements for sustainable development, such as the need to consider socioenvironmental aspects and consider the relationship between economy, environment, and development, adopting local and global perspectives, and the promotion of international solidarity [94]. In this way, Environmental Education should have cognitive, affective, and participative components, whose objective should not be limited to the development of knowledge and awareness of environmental problems, but also to dedicate itself to the development of appropriate characteristics and to promote the future participation of students in decision-making, as citizens in their local communities [45]. According to Orr [95], “all education is environmental education”, and as environmental issues are complex and global, they cannot be understood through a single discipline and must function as an interdisciplinary theme, using integrated pedagogies.



One of the objectives of environmental education is precisely to promote environmental citizenship [1,96,97,98,99,100]. In this way, a new model of education emerged based on research and action, together with civic involvement, more appropriate for the promotion of the type of citizenship and literacy necessary for sustainable development, also known as Education for Environmental Citizenship [42,96]. Education for Environmental Citizenship, in addition to enhancing social skills and scientific knowledge, also incorporates a more interdisciplinary socio-environmental understanding, promoting results oriented to action and decision-making, which differs from conventional education [38,39].



Currently, there are several constructive, collaborative, critical, and reflective methodologies with great potential for integrating Environmental Citizenship in a school context and giving students the opportunity to become agents of change and preparing them to actively contribute to a sustainable future. Generally, those that involve the cognitive domain, the psychomotor domain, and the affective domain are considered the most relevant and effective, as they allow students to develop sustainability skills [101,102].



Education for Environmental Citizenship, being considered a type of interdisciplinary, formal, informal, and non-formal education, which encompasses several types of pedagogies, strategies, and educational methods and which promotes lifelong learning, must be approached from a perspective that integrates the entire curriculum, enabling students to understand the relationship between socio-environmental issues, socio-political actions, and the local, national, and global environmental effects in today’s society.



Bearing in mind that education is an active process that lasts a lifetime, it is understood that there will not be a single pedagogical model that is valid for all circumstances, and the methodologies to be adopted for the involvement of children in these themes must be flexible and adapted, especially for young children [2,103]. Such methodologies, which are sometimes intuitive, necessarily must consider the child’s individuality, situational contexts, and the relationship that is formed between the child and the teacher, because strategies that are appropriate for one child may not be appropriate for another [43].



Figure 4 shows the methodologies that were considered for this prototype according to the ages and the cognitive maturity of the students.



Collaborative learning is a particularly important strategy for carrying out educational intervention projects focused on environmental problems [61,62,63]. Following this learning, collaboration between students is promoted, and the development of interpersonal, social, and communicative skills, such as critical thinking, motivation, self-esteem, confidence, and respect for others, increases productivity and self-realization [62,104,105,106,107,108,109]. With this learning, it is intended to encourage students to acquire an active voice in the formation and communication of their ideas and values through dialogue, discussion of points of view, construction of solutions, and decision making based on the differences of the members of the group, which may motivate them toward civic participation in environmental issues. It has already been demonstrated through some studies [64,110] that this approach is a promising strategy to be used in primary education.



Socio-emotional learning is a process that helps children to develop their identity, understand and manage emotions, define and achieve personal and collective goals, feel and show empathy for others, establish and maintain positive relationships, and make responsible decisions [67,71], so it is considered an important strategy to adopt in this prototype. Through socio-emotional learning, it is intended that students acquire self-awareness, self-management, social awareness, inter-help, and responsible decision-making competences [67,111]. According to some studies, [112,113], this methodology is highly effective in younger children, because it is at this stage that their behaviors are most malleable and moldable. One of the main objectives of the primary education curricula is precisely to enhance social and emotional development of students, in addition to developing their scientific and environmental literacy, so it is crucial to acquire socio-emotional skills to promote student’s attention and improve memorization and self-regulation through their involvement and motivation [71,114,115].



Considering that the first years of schooling are crucial in the student’s involvement in the teaching–learning process and in the construction of knowledge in the most diverse areas, learning by critical inquiry is important for the effective motivation of the student due to his natural curiosity, developing key competences, namely, critical thinking and scientific reasoning, through more practical and integrated learning, enhancing informed, responsible, democratic, and critical decision-making [72,116]. Critical inquiry learning is widely used in Science Education at all levels, enhancing the interest, involvement, and satisfaction of students during the learning process [116,117].



Contemplative learning challenges traditional approaches and it was introduced in this prototype as it is an innovative pedagogy and a useful technique for students to develop attention, emotional balance, empathy, compassion, and altruistic behavior while promoting creativity and learning motivation [118,119,120,121,122]. In the context of Environmental Education, this pedagogy is relevant because students learn to respect the body and the senses, understanding life as an integral part of nature [75], promoting the genuine perception that individuals belong to an ecological community [123,124]. It is intended that contemplative practices cause a change in students’ promotion of activism, because the awareness of oneself and the others and the feeling of unity with Nature, combined with a deep sense of ecological injustice, will cause students’ involvement and participation in social justice activities and volunteering in social causes [74,125]. Thus, the implementation of contemplative practices such as mindfulness and/or yoga is suggested to enhance the success of an education for environmental citizenship and consequently for sustainable development.



Community-oriented learning not only promotes ties with the community, but also enhances a greater appreciation for the natural environment, providing students with the opportunity, to analyze, criticize, and improve local environmental practices [126,127], raising concern regarding socio-environmental injustices, making them aware of the impact of social and environmental problems on the community, and motivating them to active participation [78,127]. In this way, students develop their sense of justice, equity, responsibility, and critical and creative thinking, important characteristics of active participatory citizenship [1,21,127,128,129,130,131].



Through play-based learning, critical thinking, creativity, competence for problem solving, the formulation of hypotheses, the understanding of concepts, and the ability to make decisions are promoted [132,133,134]. In this context, children can explore, experiment, discover, and solve problems in a creative, imaginative, and playful way [133], developing social skills and making students capable of facing and creating solutions to challenges in their daily lives [82].



When it comes to Education for Environmental Citizenship, the first methodology that occurs is undoubtedly nature-based learning or outdoor learning. Through nature-based learning, the development of student’s motivation is promoted through feelings of connection to nature in combination with the acquisition of environmental concepts, which effectively produces an involvement and change in authentic ecological behavior [16,36,85,86,135]. Contact and experience in and with nature improve student’s attention, lower stress levels, and promote self-discipline, interest, and pleasure in learning, while providing a calm, quiet, and safer context for learning. They help students to acquire the skills needed by a citizen of the 21st century and that are necessary for decision-making within a real-world scenario when participating actively in society [87,136,137]. The combination of nature observation, together with the knowledge acquired in the classroom, is a powerful methodology, especially when it allows students to understand the impact of human action on wildlife and natural habitats [138], functioning in this way as a catalyst for cognitive and experiential learning, especially at earlier ages [36,82,84,86,138].



Although recent, learning through nature-based solutions (NBS) proved to be a promising strategy for educators to use in primary education [89,92]. The application of nature-based solutions (NBS) in the classroom enhances the development of environmental citizenship skills, such as creativity, problem solving, decision making, collaboration, environmental awareness, social justice, respect, and responsibility, and in addition increases environmental and scientific knowledge and the active participation of students. When NBS initiatives are promoted, students become aware of ecosystems, whose relationships can help in adapting to climate change, protecting biodiversity, integrated water resources management, and reducing the risk of environmental disasters [139]. NBS offers the advantage of promoting interventions with economic, social, and environmental benefits, promoting a greener, fairer, more equitable, and more efficient economy and a more resilient society [88,140]. Students “working with nature” and “innovating with nature” can benefit from ecosystems, providing flexible, economical, and widely applicable alternatives to deal with climate change among other environmental problems [140]. Nature-based solutions can and should be used together with other types of interventions to maximize their effectiveness.



Table 3 shows the desired learning outcomes that are developed for each learning pedagogy according to the prototype of a pedagogical model for Environmental Citizenship in primary education.




3.2.2. Educational Activities


In this prototype, the proposed educational activities were developed considering the curricular guidelines and the contents of the discipline of environmental studies, as well as the model of operationalization of the Citizenship and Development curriculum in primary education developed by the Ministry of Education in Portugal.



The main objectives to be developed through these activities are as follows: develop student’s awareness and sensitivity about local, regional, and global environmental problems; increase environmental and scientific literacy that enables a greater understanding of nature and the environment, potential problems, and associated threats; promote behavior and attitude changes that encourage feelings of empathy, concern, and protection of nature and the environment; develop social, personal, and communication skills that can help students, individually or as a group, to identify and seek solutions to environmental problems; promote students’ active participation and involvement in socio-environmental issues; recognize the importance of reducing the production of solid urban waste; identify the “5R policy” (Refuse, Reduce, Reuse, Repurpose, Recycle) and recognize its importance in the management of urban solid waste; separate all urban solid waste for recycling and/or composting; distinguish between renewable and non-renewable energies and know their importance for the preservation and conservation of the environment and nature; identify different types of pollution and/or other environmental problems in the local community; identify the main threats to animal and plant species and understand the importance of preserving biodiversity; recognize the importance of water, air, and soil quality, understanding the need for preservation; recognize environmental changes such as deforestation, fires, and silting, and identify their consequences for the environment and living beings; mitigate climate change; develop solutions and actions to the current environmental problems.



Table 4 presents examples of educational activities proposed for the implementation of this prototype in primary education.



The proposed activities like vertical and roof gardens will improve air quality, reduce heat stress, and isolate the buildings, resulting in less energy use and lower costs, contributing in this way to mitigate climate change. On the other hand, creating social vegetable plots, maintained and managed in a sustainable way by local voluntary citizens, will strengthen community bonds, while vegetables and fruits can be distributed to the less favorable people, increasing social justice, equity, and social inclusion.



It is necessary to connect nature, science, and art, and this can be done through “laboratory-gardens”, where it is possible to demonstrate sustainable agricultural techniques, enhancing the exchange of knowledge, skills, mutual help, and dialogue, through educational activities and workshops for the whole community.



Activities between students and the Municipal Council help to encourage the civic participation of children in the development of interactive initiatives for sustainable development together with community. In addition, these initiatives also aim to enrich the school program with curricular and extracurricular activities ranging from environmental education to active citizenship, and can be promoted in primary education, adjusted for each year and to specific contexts.



Proposing actions and demonstrating their impact on the community to the Municipal Council and other independent parties like NGOs will facilitate the resolution of problems from the bottom up, while promoting student engagement in scientific and policy processes. Thus, it creates links between education, science, and politics, strengthening the community and allowing students to participate in authentic problem solving of environmental issues from their direct surroundings and representation in socio-political actions, strengthening their environmental citizenship.




3.2.3. Prototype Stages


When talking about a pedagogical model, the elaboration of steps/stages for its construction is assumed. In this prototype, the stages are mainly based on the 5 Es of the project/investigation work presented by Bybee [141]; engagement, exploration, explanation, elaboration, and evaluation. When all stages are applied, it is expected that students acquire characteristics that an environmental citizen should have and that they manifest good practices of environmental citizenship.



Figure 5 shows a scheme with the stages of the prototype that are considered necessary for the promotion of Education for Environmental Citizenship in primary education.



Several studies show that contact with nature during childhood has positive effects throughout life regarding environmental issues, and according to Asah [32], children’s self-exposure to nature is the factor that most contributes to environmental citizenship. At this stage, it is intended that students perform an autonomous and independent exploration of nature, as well as observe plants, animals, and other elements present and their relationships, in a free, spontaneous, and interested way. In this way, teachers/educators should interfere as little as possible in the way children experience nature, giving them the necessary freedom and accepting their choices while also guaranteeing their safety [142]. Thus, they will have the opportunity to create a connection with nature and perceive the existing relationships between all those who live in it, whether living beings or not [17], in addition to developing their personal and social skills, such as sharing, negotiating, resolving conflicts, working in groups, exercising self-defense, creativity, and autonomy [142,143]. Activities such as outdoor walks, visits to educational farms, picnics, or simply playing outdoors are the proposals of this stage. It may eventually be suggested to them to collect some plants, flowers, and other elements present in the place, according to their choices. To be effective, this step must be provided to students as many times as possible and on a regular basis [143].



The survey of environmental issues or problems should arise spontaneously, or if not, it should be proposed by the teacher who will guide students in searching for solutions for the problems found. At this stage, questioning problems, there is a call for individual action in terms of behavior change, as well as collective action. The activities that can promote this stage should be video and image views, sharing of experiences by the students, and knowledge about local community projects related to local environmental problems. The search for content stage can be carried out at the same time using information and communication technologies and consultation of books, newspapers, and magazines.



It is up to the teacher/educator to provide the appropriate material to stimulate communication and dialogue between students, using strategies such as educational games, films, or images. At the explaining facts and structuring ideas stage, it is intended that students share their experiences and perspectives, stimulating their communication regarding nature and the environment and developing their knowledge, based on observation, comparison, and analysis of similarities and differences, structuring their ideas in this way.



The development of solutions based on issues or problems related to nature and the environment must be fully carried out by the students and should also attend the inherent economic viability. Students should be the main actors, and the teacher should only guide and advise them throughout the process. Students who engage in environmental activities that benefit their community learn while addressing issues of social and environmental justice. Children have the right to act on local environmental problems that concern them and should be encouraged to engage in practical activities that include, in addition to research, the implementation and communication of actions, thus becoming active participants in all the processes.



The evaluation of the actions carried out, as well as their implementation in the school and in the community, is the last proposed step, in which it is intended that students reflect on the effectiveness of the solutions found for environmental problems and are able to show feasible alternatives for the protection of the environment, considering their participation from the beginning until the implementation of the actions that they propose and elaborate.






4. Final Considerations


Climate change, threats to biodiversity, and the reduction of natural resources, among other environmental problems, placed the topic of sustainable development on the world agenda as a priority, leading global efforts to develop several strategies to achieve it, thus ensuring environmental sustainability.



Environmental citizenship appears as a complementary way to promote sustainable development, and according to some economic and political strategies around the world, the education on environmental issues is considered essential and should be promoted at early ages.



The aim of this article was to present a prototype of a pedagogical model for Education for Environmental Citizenship for primary education, based on a systematic survey of the available literature, whose objective is to develop informed, and conscious environmental citizens, enhancing their active participation in political and socio-environmental issues. According to the analyzed literature, the learning outcomes considered important for environmental citizenship that can be developed in primary school students are awareness and consciousness, knowledge, rights, duties, critical thinking, ethics, respect, responsibility, and empowerment.



To achieve the learning outcomes previously listed, some active, socio-constructivist, and student-centered methodologies can be applied and combined into a pedagogical model to maximize their effectiveness as follows: collaborative learning, play-based learning, critical inquiry learning, community-oriented learning, contemplative learning, outdoor learning, nature-based solutions learning, and socio-emotional learning. This pedagogical model has the potential to develop in students the ability to think critically, make informed and conscious decisions, and enhance active participation, leading to changes in society related to socio-environmental problems.



The activities must be selected and developed by the students according to the local or global socio-environmental problems they would like to address through their actions. All activities should be realistic and based on concrete situations, allowing students to develop and apply knowledge to situations and problems they consider socially relevant.



This prototype includes seven (7) stages that the authors consider to be necessary at least to structure the activities proposed, as follows: exploring the environment; questioning problems and searching contents; explaining facts and structuring ideas; proposing solutions; elaborating and communicating actions; reflecting and evaluating. The stages are not in a linear sequence, and the entry point can be any of the seven. When these stages are applied together with the methodologies and the activities proposed, it is expected that students develop the characteristics of an environmental citizen and manifest good practices of environmental citizenship.



Figure 6 shows a resumed scheme with the design of the prototype for Education for Environmental Citizenship in primary education.



It is intended that this prototype can represent a guide for the implementation of methodologies for Education for Environmental Citizenship in primary education. This prototype continues to be an object of improvement and discussion through interactions with primary education specialists, environmental education specialists, and government and NGO bodies. Possible limitations from this model will be scrutinized and criticized by the experts (on environmental education or education for sustainability, on primary education, and primary school teachers) involved in the next development cycles of this DBR study, allowing for the improvement of this pedagogical model for Education for Environmental Citizenship in primary education.
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Figure 1. Environmental citizen learning outcomes. 
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Figure 2. Pedagogical model to achieve environmental citizenship [40] (p. 30). 
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Figure 3. Pedagogical model for Environmental Citizenship Education [93] (p. 251). 
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Figure 4. Methodologies to be adopted in the pedagogical model of Education for Environmental Citizenship in primary education. 
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Figure 5. Stages considered in the prototype of a pedagogical model for Education for Environmental Citizenship in primary education. 
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Figure 6. Prototype design of a pedagogical model for Education for Environmental Citizenship in primary education. 
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Table 1. Literature review process.






Table 1. Literature review process.





	
Literature Review Process






	
Planning

	
-Research objective identification

-Development of search criteria

-Selection of databases to be used




	
Information gathering, evaluation, and prior analysis

	
-Research, screening, and initial review

-Synthesis and characterization of studies

- Obtaining preliminary results




	
Analysis and Interpretation

	
- Detailed study of the documents obtained

- Analysis and interpretation of results




	
Structuring

	
- Structuring the information obtained

- Analysis writing and data results interpretation
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Table 2. Criteria for document selection.
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	Criteria for Document Selection





	Educational proposals within the Education for Environmental Citizenship.



	Implementation of Environmental Education initiatives in non-formal, informal, and formal contexts (including environmental programs with the involvement of schools, family, and community).



	Research and development of pedagogical models in Environmental Education



	Research on issues such as attitudes, behavior, emotions, and decision making in primary education regarding the environment.



	Studies on Environmental Education that present innovative pedagogical strategies.



	Research methods, theories, and research results within the scope of this project.
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Table 3. Learning pedagogies vs. desired learning outcomes according to the prototype of a pedagogical model for Education for Environmental Citizenship in primary education.
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Desired Learning Outcomes




	
Learning

Pedagogies

	
Environmental Consciousness

	
Environmental Knowledge

	
Environmental Rights

	
Environmental Duties

	
Respect

	
Responsibility

	
Ethics

	
Critical Thinking

	
Empowerment






	
Collaborative learning

	

	

	

	

	
×

	
×

	

	
×

	




	
Socio-emotional learning

	
×

	

	
×

	
×

	
×

	
×

	

	

	




	
Critical inquiry learning

	
×

	
×

	

	

	

	
×

	

	
×

	
×




	
Community-oriented learning

	

	

	
×

	
×

	

	
×

	
×

	

	
×




	
Play-based learning

	
×

	
×

	

	

	
×

	
×

	

	
×

	




	
Contemplative learning

	
×

	

	
×

	
×

	
×

	

	

	

	




	
Outdoor learning

	
×

	
×

	

	

	
×

	
×

	
×

	

	




	
Nature-based solutions learning

	
×

	
×

	

	

	
×

	
×

	

	
×

	
×
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Table 4. Educational activities proposed for the implementation of this prototype in primary education.
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	Proposed Activities
	Pedagogies that Can Be Used
	Desired Learning Outcomes





	Plantation of native species around school and in public places.
	Nature-based solutions learning

Nature-based learning (Outdoor)
	environmental consciousness and knowledge

respect, responsibility, ethics

critical thinkingempowerment



	Construction of vertical and/or roof gardens at school and promotion of these gardens in students’ homes and in community public places, like libraries, in collaboration with the Municipal Council.
	Nature-based solutions learning

Nature-based learning (Outdoor)

Community-oriented learning

Socio-emotional learning
	environmental consciousness and knowledge

respect, responsibility, ethics

critical thinking

empowerment

environmental duties and rights



	Realization of community exhibitions and markets in collaboration with scientists, environmentalists, agronomists, farmers, NGOs, and environmental centers concerning climate change adaptation.
	Collaborative learning

Community-oriented learning

Socio-emotional learning
	environmental consciousness

environmental duties and rights

respect, responsibility, ethics

critical thinkingempowerment



	Creation of networking and online platforms in collaboration with other schools in the region/country.
	Collaborative learning

Socio-emotional learning
	environmental consciousness

environmental duties and rights

respect, responsibility

critical thinking



	Study visits to natural areas and field activities for fauna and flora observation of the surrounding area, as well as identification of threatened species.
	Nature-based learning (Outdoor)

Socio-emotional learning

Play-based learning

Contemplative learning
	environmental consciousness and knowledge

respect, responsibility, ethics

critical thinking

empowerment

environmental duties and rights



	Waste separation games from a set containing packaging, papers, bottles, fruit peels, batteries, oils, and other waste from school.
	Play-based learning

Collaborative learning
	environmental consciousness and knowledge

respect, responsibility

critical thinking



	Conducting a composting point at school and in community, together with the Municipal Council.
	Collaborative learning

Community-oriented learning

Socio-emotional learning

Nature-based solutions learning
	environmental consciousness and knowledge

respect, responsibility, ethics

critical thinking

empowerment

environmental duties and rights



	Poster exhibition in schools, museums, and municipal libraries with measures to save electricity and water.
	Critical inquiry learning

Community-oriented learning

Socio-emotional learning
	environmental consciousness and knowledge

respect, responsibility, ethics

critical thinking

empowerment

environmental duties and rights



	Cleaning campaigns in school outdoor spaces and surroundings together with community institutions and the Municipal Council.
	Nature-based learning (Outdoor)

Community-oriented learning
	environmental consciousness and knowledge

respect, responsibility, ethics

empowerment

environmental duties and rights



	Dynamics of yoga and/or mindfulness activities through children’s stories and games, in collaboration with elderly homes.
	Contemplative learning

Play-based learning

Socio-emotional learning
	environmental consciousness and knowledge

respect, responsibility

critical thinking

environmental duties and rights



	Identification of specific urban environmental issues in the community, choosing situations that most concern them, like social inequality and poverty, and acting to improve them, presenting their solutions to local authorities.
	Critical inquiry learning

Collaborative learning

Socio-emotional learning
	environmental consciousness and knowledge

respect, responsibility

critical thinking

empowerment

environmental duties and rights



	Creation of a “laboratory-garden” in collaboration with the Municipal Council, community, and NGOs.
	Nature-based solutions learning

Critical inquiry learning

Collaborative learning

Community-oriented learning

Socio-emotional learning
	environmental consciousness and knowledge

respect, responsibility

critical thinking

empowerment

environmental duties and rights
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