

  education-13-01089




education-13-01089







Educ. Sci. 2023, 13(11), 1089; doi:10.3390/educsci13111089




Article



Conceptions of Portuguese Science Teachers on the Concept of Ecoethics



Luísa Carvalho 1,*, Luís Dourado 1 and Maria José Varandas 2





1



Research Centre on Education (CIEd), Institute of Education, University of Minho, Campus de Gualtar, 4710-057 Braga, Portugal






2



Centre of Philosophy, University of Lisbon, Alameda da Universidade, 1600-214 Lisboa, Portugal









*



Correspondence: luisamscarvalho@gmail.com







Citation: Carvalho, L.; Dourado, L.; Varandas, M.J. Conceptions of Portuguese Science Teachers on the Concept of Ecoethics. Educ. Sci. 2023, 13, 1089. https://doi.org/10.3390/educsci13111089



Academic Editor: Neil Gordon



Received: 2 August 2023 / Revised: 19 October 2023 / Accepted: 25 October 2023 / Published: 27 October 2023



Abstract

:

Ecoethics is a philosophical subject that studies the moral relationship of human beings concerning the environment and its non-human components. Education for ecoethics addresses issues of how to live, how to make environmental choices, and how to think about the consequences of human activities. It is important that, firstly, the concept of ecoethics is clear to all involved, including teachers and students. Knowing that teachers’ conceptions strongly influence their practice, and since no studies with teachers in active service were found, it was considered pertinent to investigate the conceptions of Portuguese Biology and Geology teachers about the concept of ecoethics. For data collection, a questionnaire was applied at a national level, with a related open-ended question. Categories of analysis were defined a priori and then the responses were classified based on those categories. The main results show that most respondents define ecoethics as ethics applied to the environment; almost a tenth relate the concept to issues concerning the preservation of life or the quality of life. Given the influence of teachers on students’ education, a focus on teachers’ training in ecoethics is essential as a starting point for an effective approach to ecoethics issues that can contribute to solving environmental problems.
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1. Introduction


The 21st century seems to surpass previous centuries in the magnitude of ecological changes that threaten the future of human beings, with devastating consequences for ecosystems and unprecedented losses in biodiversity [1]. The attempt to solve environmental challenges has led to the consciousness of acting in defence of the environment and biodiversity [2], as each person is an integral part of their natural place [3]. This fact led to the guiding thread of this work, whose purpose is to contribute to the promotion of ecological awareness in the teaching of earth and life sciences. In this sense, we seek to understand the knowledge of current Portuguese Biology and Geology teachers in environmental ethics, an area that forms ecological awareness. This awareness assumes that science and ethical action are linked in overcoming the ecological crisis we face today. Let us start by understanding the connection between ethics and ecological crisis.



When it comes to deciding and acting in a nature context, human beings have not always chosen according to what is right, highlighting the need to apply ethics to decisions regarding the environment, making it imperative for humans to improve their decisions about and interactions with the environment [2]. In this sense, and as human beings are often faced with multiple possibilities—both individually and collectively, often having to make choices in relation to the environment [2]—ethics is the theoretical area that underpins practical decisions favourable to the environment. It provides guidance so that one’s choices—which involve not only reason but also emotions, attitudes, and values, thus, being complex [4]—are adopted in accordance with practices and policies aimed at the common good of which the environment is an integral part [2]. By its very vocation and meaning, ethics provide methods and resources (rules, principles, or guidelines), which allow consistent decision-making in concrete situations [2], also contributing to the formulation of arguments for and against moral positions and to the ability to make judgements with reference to the evaluation of reasons [4].



The environmental component of ethics is yet insufficiently developed, and the debate on the value of nature remains at an impasse [2]. This is a debate that has not been given the prominence it should because, in general, the major themes of environmental ethics are considered less significant than those concerning interpersonal ethics [2]. The latter circumscribes action to the inter-human universe, because it understands that only the “way Man acts on Man defines Man” [5] (p. 16). On the other hand, it is in the ethical relationship of human beings with the environment, which outlines moral obligations in the face of environmental concerns [6], that environmental ethics or ecoethics is defined [7,8,9,10,11], preferably adopting the term ecoethics in this article.



Given the above, environmental philosophy (where ecoethics is inscribed) is a reflective area, which goes beyond intra-human walls, and perceives human actions in the broad context of the natural world, pursuing the need to fundament the action of the human beings according to respect for nature, in itself [12,13]. Traditional ethical standards (anthropocentric) are characterised by admitting only humans as the centre of moral reflection, considering the human as the only actor and recipient of the different actions [12].



As environmental degradation due to anthropogenic causes became global and dramatic, the question of the intrinsic value of nature became the main topic of debate in ecoethics, against the unlimited instrumentalisation of nature as a mere source of resources [12]. It is in this context of crisis that the need arises for a new philosophical realm—environmental ethics or ecoethics—which reflects on the values that should guide the actions of human beings in their relationship with nature and on their status and that of nature. Therefore, the emergence of ecoethics was due to an awareness of the environmental problems, generated by human activity, affecting the natural world, which has been and continues to be recognised as a problem to be debated and solved for its notorious damage [14].



Determining the precise moment of the beginning of a new subject, such as environmental ethics, is always debatable, but it can be said that both environmental policy and environmental ethics emerged in the sixties of the last century, with Aldo Leopoldo (1887–1948) as the great inspiring figure, with his essay in A Sand County Almanac [12,15].



The natural environment was already recognised as vulnerable in the 19th century with the publication of George Perkins Marsh (Man and Nature in 1864), but it was only from the middle of the 20th century that it received due attention largely due to pioneering works such as A Sand County Almanac, 1949 (A. Leopold) [14], Silent Spring, 1962 (Rachel Carson), ‘The historical roots of our ecological crisis’, 1967 (Lynn White), and ‘The Tragedy of the Commons’, 1968 (Garret Hardin) [12,14,16,17]. The latter represents the first moments of philosophical reflection on the environment.



In 1973, Richard Routley and Arne Naess made their contributions to the field. Routley at the World Congress of Philosophy held in Bulgaria, with his speech ‘Is There a Need for a New, an Environmental, Ethic?’, in which he presented the argument of The Last Man, and Naess with his publication ‘The Shallow and the Deep, Long-Range Ecology Movement’, where he defined the meaning and the purpose of Deep Ecology [12,14,16,18]. These articles generated a series of debates and were decisive for the emergence of this new philosophical field: environmental ethics. Soon after, in 1975, Holmes Rolston III made his contribution to environmental ethics with his work ‘Is There an Ecological Ethic?’, proposing the notion of intrinsic ecosystem value. Many other authors followed with contributions to the field, such as Peter Singer [16,19] with Animal Liberation (1975), J. Baird Callicott, with In Defense of the Land Ethic: Essays in Environmental Philosophy (1989), until recently, for example, Bryan Norton, with Sustainability: A Philosophy of Adaptive Ecosystem Management (2005), where he explores the ethical dimensions of sustainability and offers practical approaches to address current environmental challenges [14]. Over the past five decades, environmental ethics has continued to evolve and expand as environmental challenges persist and new ethical dilemmas emerge [20]. It provides a theoretical framework capable of assessing the moral dimensions of human actions as they relate to the natural environment, promoting pro-environmental practices and fostering a deeper understanding of our responsibility towards nature. In Portugal, it was only in the 90s that environmental ethics took its first steps, mainly driven by the Rio Summit of 92 and by the Education for Sustainable Development (ESD) programs implemented by the United Nations in 1992, and later reinforced with Agenda XXI. This decade marks its introduction into Higher Education at the Faculty of Arts of the University of Lisbon and the appearance of literature by Portuguese authors on environmental ethics. Although environmentalism in Portugal dates to the 1950s, its expression in government policies only gained greater scope at the end of the last decade [21,22].



Globally, the Rio Summit, in 1992, was particularly important because the United Nations Framework Convention on Climate Change (UNFCCC 1992) was adopted, with the aim of stabilising greenhouse gas concentrations in the atmosphere. To this end, the Parties to the Convention undertook to implement measures aimed at mitigating climate change and facilitating adequate adaptation to its effects. In the following years, most countries signed and ratified the Convention. The first Conference of the Parties (COP) took place in 1995 and has been held annually, always with the aim of combating climate change, at which Portugal has been present. At the most recent ones, COP26 and COP27, important issues on the environment and climate change were debated, recognising the current global crises and the need to protect, conserve, and restore nature and ecosystems [23], as well as the seriousness of the climate emergency facing the planet, promoting measures that enable energy efficiency and environmentally friendly technologies [24]. Another important mark was the dissemination of the European Green Deal in 2019, a strategy for the EU to become the first climate-neutral continent by 2050 and decouple economic growth from resource use, as well as raising awareness of environmental education and training initiatives and education for sustainable development [25]. This agreement is part of the European Commission’s strategy to implement the United Nation’s 2030 Agenda and the Sustainable Development Goals (SDG). The SDG, decided by the Heads of State and Government and High Representatives, in the General Assembly A/RES/70/1 of 25 September 2015—Transforming our world: the 2030 Agenda for Sustainable Development, are considered a set of universal and transformative goals and targets to achieve a better future for all. They were created as a call for action, involving all countries, to promote prosperity and protection of Earth. Ending poverty must go together with strategies that build economic growth and address a range of social needs, such as education, while tackling climate change and environmental protection in general. In the case of this research, it falls under three SDG, namely, SDG 4, SDG 12, and SDG 13. Regarding SDG4—‘Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all’, this research contributes by improving access to quality and relevant education for all individuals (such as teachers and students). It will be relevant for the acquisition of knowledge and skills necessary to promote education for ecoethics, as it will thus indirectly contribute to solving current environmental challenges. With regards to SDG 12—‘Ensure sustainable consumption and production patterns’, this research contributes by teaching about the risks of unethical, harmful, and unsustainable consumption, and promoting environmental awareness of teachers (and students). It will allow them access to relevant information of environmentally sustainable development and lifestyles in harmony with nature. Finally, regarding SDG 13—‘Take urgent action to combat climate change and its impacts’, this research contributes by promoting environmental and climate literacy, raising environmental awareness and understanding of climate change. It will allow raising awareness on mitigation, adaptation, impact reduction, empowering civic participation, and early warning measures in relation to climate change, considered one of the main environmental problems of the present time.



Given the above and taking into account the general effort in appropriate environ-mental policies, it is necessary to sensitise and make citizens aware of the ethical attitude towards environmental problems. Thus, it is necessary to intervene with students, future representatives of society, and as teachers play a central role in the formation of active, informed, and responsible citizens, the aim of this research was to investigate the conceptions of Portuguese Biology and Geology teachers who teach in the 3rd cycle of basic education and in secondary education, on the concept of ecoethics. It becomes relevant to understand what in-service teachers think about the concept of ecoethics, as their practices, and consequently students’ learning processes, are very influenced by them. The results of this research may be important for trainers of Biology and Geology teachers, as well as for Biology and Geology teacher training institutions, enabling the creation of initial and continuous teacher training courses.




2. Theoretical Foundations


2.1. The Concept of Ecoethics and Its Plurality


Ecoethics reflects on the ethical relationship of human beings with the natural environment [6] and, as such, is concerned with the moral relationship between humans and nature [26]. It considers the value and moral status of living beings, ecosystems, and the biosphere [26], and nowadays is a fruitful field that includes the ethics of climate change, environmental justice, and water ethics. In sum, it covers all types of problems, attitudes, and behaviours about the environment and the factors that influence it [27,28]. Ethics leans over judgements about what is right and wrong [29]. The adoption of an environment-centred ethical stance incorporates value judgements [30,31] about human conduct towards the natural environment. It results in a theory and practice about concern for values and duties towards the environment [32,33,34], assessing the ethical significance of individual living entities with or without consciousness, non-living entities, and collective entities such as species and ecosystems [2]. This enlargement of the sphere of morality is a challenge to the traditional assumption in ethics that only humans deserve moral consideration [29]. Consequently, and in broad sense, environmental ethics, or ecoethics, questions the moral values of agents in relation to the natural environment to which they belong [35]. It also reflects on how the relationship between humans and the natural environment should be shaped within the framework of society’s values and rules, i.e., it examines people’s responsibilities towards the natural environment [35].



Different authors, throughout time, have proposed different conceptions of ecoethics, depending on their theoretical perspective, specifically as follows:



Aldo Leopold in A Sand County Almanac (1949) defends a holistic view of nature, the human being as a member and citizen of the Earth, endowed with ecological awareness and moral conscience. This leads him to act with love and respect for nature, via feelings consummated in his ethical commandment: A thing is right when it tends to preserve the integrity, stability, and beauty of the biotic community. It is wrong when it tends otherwise [36].



Rachel Carson in Silent Spring (1962) highlights the ethical implications of human activities on the natural environment, emphasising the interconnectedness of all living things and the consequent need for responsible stewardship of the biotic community [37].



Christopher Stone in ‘should Trees Have Standing?—Toward Legal Rights for Natural Objects’ (1972) argues for the extension of legal rights to non-human entities (trees, rivers, and other elements), proposing their legitimacy to be represented and defended in court by institutions that represent them [38].



Arne Næss in ‘The Shallow and the Deep, Long-Range Ecology Movement’ (1973) presents the principles of Deep Ecology, which postulates a deeper and more holistic understanding of the interconnectedness and value of all living beings and ecosystems [39].



Peter Singer in Animal Liberation: The definitive classic of the animal movement (1975) argues that the interests of nonhuman animals should be considered in the same way as those of humans [40].



Tom Regan in The Case for Animal Rights (1983) advocates the abolition of animal use and exploitation, arguing that animals should have the right to be treated with respect and not be used as resources for human consumption, experimentation, or entertainment [41].



Paul Taylor in Respect for Nature: A Theory of Environmental Ethic (1986) advocates a biocentric approach to ethics, defending the inherent value of each living being and thus the moral consideration to all of them, from the simplest to the most complex [42].



Holmes Rolston III in Environmental Ethics: Duties to and Values in the Natural World (1988) explores the ethical dimensions of the human relationship with the natural environment, designing a moral theory that recognises the intrinsic value of nature and therefore advocates the preservation and conservation of the natural world [43].



J. Baird Callicott in Beyond the Land Ethic: More Essays in Environmental Philosophy (1999), inspired by Aldo Leopold, argues in favour of extending the moral community to biotic and abiotic entities, given the interdependent and relational structuring of planetary life [44]. He also alerts to the challenges posed by globalisation and the need for a perspective centred on a planetary citizenship in symbiosis with the Earth [44].



Bryan G. Norton in Sustainability: A Philosophy of Adaptive Ecosystem Management (2005) refers to environmental ethics as the field that explores the moral obligations and responsibilities of individuals, societies, and institutions in relation to the natural environment, advocating for the protection, preservation, and sustainable use of natural resources and ecosystems [45].



Clare Palmer in Animal Ethics in Context (2010) addresses issues such as animal welfare, rights, and the ethical treatment of animals [46].



Stephen M. Gardiner is an environmental philosopher who, in Perfect Moral Storm: The Ethical Tragedy of Climate Change (2011), reflects on the climate emergency, arguing that climate change presents a unique moral challenge due to its global and intergenerational nature [47].



Marc Bekoff, with Ignoring nature no more: The case for Compassionate Conservation (2013), advocates treating all wild animals with respect, fairness, and compassion, recognising that all wildlife has intrinsic value, following the principles of do no harm, inclusion, and peaceful co-existence [48].



Paul B. Thompson in From field to fork: Food ethics for everyone (2015) addresses the ethical dimensions of the food system, namely food safety, animal welfare, and genetically modified organisms (GMO) [49]. He highlights that the choices of consumers, producers, and policy-makers can shape a more ethical and sustainable food system [49]. These are just some of the many other authors who have contributed to this field of knowledge.



This burgeoning field with multiple themes that go from the more traditional to the emergent ones, such as climate change, water, and food, gives rise to a plurality of modalities of environmental ethics. According to the purposes of this work, its focus is only on the general classification of environmental ethics [50] into two distinct and main matrices: anthropocentric and non-anthropocentric (Table 1). While anthropocentric environmental ethics considers the human being as the unique moral subject, non-anthropocentric environmental ethics considers a plurality of moral subjects, depending on the approach [12,15]. In non-anthropocentric ethics, moral status is assigned either to sentient beings—animal ethics, or to living beings—biocentric ethics, or to non-living beings and ecosystems—ecocentric ethics [12,15]. Table 1 presents a brief summary of the modalities of the main matrices of environmental ethics that are considered to have the most practical scope, reflecting both the legal, political, and pedagogical spheres. This description and classification of environmental ethics approaches enabled the creation of a basic conceptual framework in order to define tools for clarification, organization, and explanation of responses. Without this framework, both the preparation of the survey and the analysis of responses would be almost impossible. On the other hand, the methodology of the work follows the purpose of highlighting the significance of ecoethics in the teaching of Natural Sciences/Biology and Geology, and as such the introductory emphasis on the theme seemed crucial.



Although some argue that environmentalism requires a radical critique of the anthropocentric ethical tradition, in practice, concerns for human self-interest and well-being have been the most powerful argument and moral force for the creation of policies and legislation aimed at promoting the protection of the natural environment and environmental sustainability [9]. This is the case with the ethics of Hans Jonas, whose concepts of ‘future generations’ and the ‘principle of precaution’ have been adopted by the UN in the framework of environmental policies.



Within the anthropocentric environmental matrix, two modalities stand out: the ethics of environmental responsibility and Christian environmental ethics (Stewardship). As shown in Table 1, the first one includes Hans Jonas’s Responsibility Principle (1979). This Principle raises the issue of human responsibility towards future generations, arguing that the impacts of human behaviour on the environment degrade and compromise the quality of life of future generations, which requires from current generations a reconfiguration of ethics, centred on human responsibility for the preservation of planetary life [51]. It is important to note here that Jonas approaches Virtue Ethics, an ethics that focuses more on the character of the agent than on action, by declaring the virtues of prudence and wisdom as inherent to moral agency. The second modality, Christian environmental ethics (Stewardship), argues that humans should act not as exploiters of the Earth, but as caretakers or stewards of God’s created ‘work’, committing to it [52]. We draw attention in this item to Pope Francis’ commitment to promoting and disseminating ecological awareness with the Encyclical Laudato Si (2015), and more recently with the exhortation Laudato Deum (2023), which embody principles of Stewardship ethics.



Within the non-anthropocentric matrix, there are two most widespread modalities: ecocentric, which includes Land Ethic and Deep Ecology; and non-ecocentric, which includes biocentrism (Table 1). The first modality emphasises the intrinsic value of ecosystems and the natural environment, prioritising their balance and integrity above human interests [14], and the second recognises the intrinsic value of all living beings, deeming them worthy of ethical consideration regardless of their utility or relationship to humans [14,50]. It should be noted that also for Paul Taylor, the good character of the moral agent is fundamental to fulfilling the ethical purpose he defends. Thus, according to the philosopher, the moral agent must possess a series of virtues, such as compassion, fairness, caring, and benevolence [42].



These different modalities of environmental ethics also provide different perspectives in understanding the root causes of the environmental crisis. As such, ecocentrists, biocentrists, animal rights advocates, environmental pragmatists, among others, take distinct and complementary ontological and epistemological positions on the environmental crisis [16,19]. However, both anthropocentric and non-anthropocentric environmental perspectives argue for the need to rethink the role of humans in nature [16,19].




2.2. Ecoethics, Science Education, and Science Teachers’ Conceptions of the Concept of Ecoethics


Science education has an important role to play in developing an understanding of the concepts that underpin environmental issues, potentially leading to pro-environmental behaviour [53]. Science education should therefore combine the scientific component with the ethical component in order to contribute to the development of environmental awareness. Ecoethics not only provides valuable tools for moving from moral reflection to action and for creating effective policies in favour of the environment [54] but also maintains a close interdependence with science [55]. It is relevant that science education be built on the complementarity between ecoethics and scientific knowledge, as science education provides the fundamental literacy for bio-ecological understanding of the natural world [56]. This will enable conscious decision-making, i.e., ethical reasoning, about human interactions with the natural environment [56]. Thus, the pedagogical alliance between science education and ecoethics promotes scientific understanding, assisting in the comprehension of ecological processes and the interconnections between humans and the natural environment. This provides the basis for informed and ethically considered decision-making, as well as an awareness of current environmental challenges and their impacts [57,58,59,60]. It fosters the consolidation of values and attitudes and works as guidance in the evaluation of individuals’ moral considerations, through reflection on value systems, responsibilities, and moral obligations towards the natural environment [57,58,59,60]. It motivates practices in accordance with environmental sustainability, critical thinking, and decision-making based on ethical principles, as well as promotes an interdisciplinary approach, which facilitate the understanding of current environmental challenges [57,58,59,60]. The relationship between ecoethics and scientific knowledge motivates the development of environmental literacy [61], which encompasses the knowledge, skills, attitudes, and values that enable individuals to understand and address environmental issues. In this sense, individuals come to possess both the scientific knowledge and the ethical understanding to address environmental issues and make choices in respect to the environment. In curricular terms, the indications given by the Portuguese Ministry of Education are unclear and not very explicit regarding the inclusion of issues related to ecoethics, or even non-existent in the guidelines of some subjects [62]. Nonetheless, efforts have been made to include these themes in teaching practice guidelines [63], in general. In Portugal, these themes appear mainly (and in a superficial way) in the National Strategy for Citizenship Education (NSCE), which includes some complementary guiding documents of teachers practice, but they are not the main ones. NSCE is supposed to be transversal to all school years and subject areas, not a specific subject where there is official (in curriculum) time and space to address these issues.



The clarification and understanding of concepts are something complex and very relevant to the human learning process [64]. As such, it is relevant to analyse and elucidate the concept of ecoethics so that it can be used effectively in the teaching and learning process. Equally relevant, both for the teaching and learning process and for indirectly helping to solve contemporary environmental problems, are the conceptions of science teachers on this subject. This aspect is especially relevant since teachers who educate on ecoethics have the possibility to train thinking, critical, and dynamic citizens, capable of evaluating arguments on how to better manage and act in relation to the environment [65]. Teachers’ conceptions inform how they perceive, evaluate, and act on a given phenomenon [66], strongly influencing their teaching practice [67]. It is therefore important to know them to detect teachers’ inadequate conceptions about ecoethics (and ecoethics-orientated teaching), which can lead to inadequate practices by teachers, resulting in insufficient learning by students. Although no studies were found related to in-service science teachers’ conceptions of the concept of ecoethics, studies with future science teachers show that the majority defined this concept as the exploration of moral relations between humans and nature, and others, in a smaller percentage, as a theory of sustainable and preserved environment for the next generations [68]; they often relate the concept of environmental ethics to the concepts of socio-environmental duties or responsibilities [69].



Regarding the positioning of science teachers in the different modalities of ecoethics, some studies show that there is different positioning among them. There are teachers who tend to identify more with an ecocentric attitude than an anthropocentric one [70,71,72], mostly agreeing with statements such as ‘We should set aside areas to protect endangered species’, ‘Human beings will die if we do not live in harmony with nature’, ‘It is interesting to know what kind of animals live in ponds or rivers’, and ‘all contemporary plant species should be preserved because they can help in the discovery of new medicines’ [70]. There are teachers who identify with the ecocentric matrix but whose actual behaviours do not reflect this identification [71]. There are teachers who, in addition to identifying more with the ecocentric matrix, report having a more “ecocentric” than “anthropocentric” attitude in their daily practice [73]. There are teachers who defend a more anthropocentric attitude, relying more on scientists to solve environmental problems than on their own contribution, valuing, consequently, the transmission of knowledge more than changing behaviours towards the environment [72]. There are also teachers who show preference for biocentric and ecocentric modalities [74].



Ecoethics education addresses questions about how to live, how to make environmental choices, and how to reflect on the consequences of our actions or activities [57]. Given the importance of the teacher’s role in society in general, as they intervene in the formation of students, preparing them to act as informed and critical citizens to cope with environmental issues, it is important that science teachers can teach about issues related to ecoethics as it promotes ethical awareness and internalisation of values and attitudes such as empathy, responsibility, care. Teaching these subjects also promotes critical thinking, decision-making, and environmental problem-solving based on ethical principles and scientific information. It motivates environmentally sustainable and responsible citizenship, empowering students to become informed, responsible adults who feel part of the problem and its resolution. Finally, due to its multidisciplinary nature, it motivates a holistic understanding of environmental problems, as well as motivates proactivity and leadership skills in students, future representatives, and agents of change.





3. Materials and Methods


3.1. Type of Study


The present study is a descriptive type of research, as it involves the collection of data to describe and analyse characteristics or variables of a specific population [75]. The dimension analysed in this article (‘Teachers’ conceptions about ecoethics’) involved an analysis of the participants’ responses content, and it is included in a larger study of the quantitative type. This study is part of a doctoral research project in educational sciences, specialising in science education, in which the specific area of intervention is Biology and Geology.




3.2. Sample of the Study


In Portugal, to teach Biology and Geology, teachers have dual training (Biology and Geology), and there are no teachers trained only in Biology or only in Geology. Thus, the universe considered was made up of Biology and Geology teachers who taught in public schools/groupings of schools in mainland Portugal, in the 2021/2022 school year. All Biology and Geology school teachers, teaching in public schools/groupings of schools of Portugal, comprising 3rd cycle and secondary schools, with 3 or more years of service, were invited to participate in the study. This resulted in a sample of 293 teachers. According to the most recent report on the profile of teachers in Portugal [76], there were 5611 active Biology and Geology teachers in the 2021/2022 school year in Portuguese public schools. This means that this sample (293 teachers) is higher than the sample required for a 90% confidence level with 5% margin of error (which would be around 260), for this population (5611 teachers).



For data analysis and interpretation, firstly, frequency and percentage values were calculated according to the answers given by the participants to the questions examining their sociodemographic characteristics (Table 2).



This dimension of the questionnaire, as shown in Table 2, was about personal and professional data, namely gender, age, professional qualifications, length of service, contractual situation, and level of teaching predominantly taught in the last 3 years. When analysing Table 2, it can be seen that the sample is composed of mostly (about 80.0%) female respondents and higher age groups, with 51-or-more-year-olds (59.0%). About 87% of respondents have professional qualifications at the degree level and many years of teaching service, with 26 or more years of service (59.7%). Respondents are mostly from the school board (75.4%), and approximately 49% of teachers mentioned teaching predominantly in the 3rd cycle of basic education and about 51% of teachers mentioned teaching in secondary education.



In addition to these main characteristics, it was also possible to ascertain that most respondents (63.1%) did not attend any further academic training in addition to their initial teacher training. Respondents represent all districts of Portugal, with the most represented cities being Porto (18.1%), Lisbon (14.3%), and Braga (13.3%). Frequently, respondents often have accumulated management functions, namely Class Management (66.6%).




3.3. Data Collection Tools


Given the nature of the aim of this study [75], data collection was carried out through the survey technique. Therefore, a questionnaire survey was applied, using the Google Forms tool, to Biology and Geology teachers who taught in public schools/groupings of schools in mainland Portugal.



For the data collection for this study, in addition to the sociodemographic data collected, the dimension of the questionnaire was ‘Teachers’ conceptions about ecoethics’, consisting of an open-ended question, about the concept of ecoethics, and it concentrated mainly on ethics related to biodiversity or conservation or to nature. The questionnaire that applied to teachers who teach Biology and Geology in the 3rd cycle of basic education and secondary education in public schools of Portugal was developed in the context of a doctoral research and covers other dimensions in addition to the dimension analysed in this study (‘Teachers’ conceptions about ecoethics’). In the case of this specific study, the open question in this dimension of the questionnaire is as follows: ‘How would you explain to a student what ecoethics (or environmental ethics) is?’. The question was posed in this way, rather than asking more directly (What is ecoethics?), so that the teachers would not feel assessed, which could condition their answers. The questionnaire was submitted to content validity analysis [77], and authorisation for its application was requested from the Portuguese ministry of education and the university’s ethics council.




3.4. Data Analysis


As already mentioned, teachers were asked to answer an open-ended question. In processing the data, a priori categories were defined, and teachers’ responses were categorised based on those categories. The categories defined a priori were based on the concept of ecoethics, resulting in the following categories: ‘Ethics applied to the environment’; ‘Preservation of life or the quality of life on Earth’; ‘Awareness of non-separation human-nature and biotic-abiotic interrelationship’; ‘Recognition of the moral value of entities other than human beings’. However, one of the categories emerged from the data analysis—‘Rights of living beings’, so it was created a posteriori and the respective responses were classified based also on that category. Regarding the process of the definition of the categories, they were defined a priori to consider elements that in the literature review were associated to the concept of ecoethics. These elements made it possible to define a priori categories. The category defined a posteriori was the only one that stood out more frequently in the participants’ responses, which we detected and decided to include later. The answers varied greatly; there were longer answers and others that were very brief. Some answers had parts that were included in different categories, meaning that sometimes the same answer was included in more than one category.



Nvivo software (Version 14) was chosen for data processing and analysis as it is a software that can import and support various types of data formats and types and is a useful tool for classifying, organising, and analysing data [78]. In the Nvivo 14 software, it was possible to insert a document that includes all the answers of the participants in the study, as well as to create the categories of analysis and to make the respective coding of the answers or part of the answers of the participants. The ‘Word frequency query’ function of Nvivo 14 was also explored to analyse the results. Alongside this software, Microsoft Excel was used to convert frequencies into percentages and to create and format tables for clearer presentation of the results. Responses that were not aligned with the interview question were excluded from the results analysis.




3.5. Confidentiality


The conditions of confidentiality and anonymity of teachers and public schools/groupings of schools were guaranteed. Respondents were informed about the research and asked to agree with the conditions before proceeding to answer the questionnaire. Authorisation for the application of the questionnaire was conceded from the Portuguese Ministry of Education and from the University’s Ethics Council.





4. Results and Discussion


To achieve the proposed aim, science teachers were asked to answer an open question regarding the concept of ecoethics. As a result of data analysis, according to Table 3, it appears that the majority of teachers (66.2%) referred to ecoethics in little depth, as ethical issues applied to the environment. If verified, this conception of the concept of ecoethics may indicate that teacher training in ecoethics may not be sufficient for them to be able to deal effectively with the subject at any level of schooling, particularly when approaching the concept. An in-depth knowledge on the concept by science teachers can enable them to adapt strategies and levels of depth in teaching this content to each group of students according to their level of schooling.



Below are some examples of responses for this category—‘Ethics applied to the environment’:




“Ecoethics is the responsibility that every human being has towards the environment/nature”.






“Set of values/attitudes that Man should respect in contact with nature”.





This sense of responsibility is aligned with the results of one study [69], although related to future teachers and not in-service teachers, but where they often relate the concept of environmental ethics to the concepts of socio-environmental duties or responsibilities.



In comparably lower percentages (Table 3), teachers referred to the concept of ecoethics as the preservation of life and its existence with quality (8.9%), seeming to refer to the common goal presented before in Table 1 that contains a summary of the main ecoethics modalities, as well as an awareness of the close interrelations between living and non-living beings (4.8%). The following are examples of responses for the category ‘Preservation of life or the quality of life on Earth’, as they focus more on the conversation of life on Earth:




“It considers that the conservation of human life is intrinsically linked to the conservation of the life of all beings”.






“Act according to our needs for a quality life, but without destroying resources by preventing access to them for subsequent generations and respecting other living beings and their function in ecosystems”.





Examples of responses for the category ‘Awareness of non-separation human-nature and biotic-abiotic interrelationship’ focus on the awareness of non-separation Human-nature and the inclusive and interrelational awareness of planetary biotic and abiotic diversity, understanding them integrated in a chain of multiple interactions:




“To simplify the concept, it is to become aware of the needs of the planet, understanding them as Human needs, which go beyond countries, being global”.






“Nature functions in a dynamic balance (between all living and non-living systems) and this dynamic must be respected and, as far as possible, preserved taking into account the different contexts and all subsystems”.





Although no studies were found with in-service science teachers, a study with future teachers shows that they mostly define ecoethics as the exploration of moral relationships between humans and nature [68], contrary to the results of this research, where the moral aspect is mentioned only by 0.3% (Table 3), when it recognises the moral value of entities other than human beings:




“[…] According to this concept, all beings are equal. Man, although steeped in rationality, can no longer see other beings as inferior and therefore cannot act in a predatory manner towards them. Man ceases to be the “master” of nature and becomes part of Nature again”.





These responses, in general, adding the high percentage of teachers who did not reply (21.8%), which include blank answers and answers that deviate from what is asked in the question, may suggest that Portuguese Biology and Geology teachers are not very familiar with the concept, making it difficult to explore it in a school context. This is important information, given the relevance that conceptions about environmental issues have both for adopting attitudes and for developing appropriate behaviours towards the environment [72].



There was also almost 6% of teachers that referred to ecoethics as a right of living beings to have a clean environment and good conditions for their survival, as well as that of future generations. This category emerged from the data analysis and some examples are given below:




“All living beings have a right, now and in the future, to a clean and sustainable environment, and we are all responsible for striving towards these goals”.






“Ecoethics incorporates a new dimension to traditional ethics, of an intertemporal nature, which legitimises the right of all beings, now and in the future, to a clean, harmonious and sustainable environment”.





As mentioned, although no studies with in-service science teachers were found, these responses are in line with some authors opinions over time, but more regarding human rights, such as the right to a healthy environment is essential for protecting human health and well-being [79]; addressing environmental problems requires recognizing the rights of future generations to a habitable planet [80]. The issue of rights even arises in Portuguese legislation, more specifically in Article 5(1) of Law No. 19/2014 of 14 April, a law on the basis of environmental policy, which states, “Everyone has the right to the environment and quality of life, under constitutional and internationally established terms”.



Using Nvivo 14′s ‘Word frequency query’ functionality, it was possible to realise that the words most mentioned by respondents were ‘environment’, ‘nature’, ‘ethics’, and ‘respect’. However, the most mentioned word by a wide margin was ‘environment’, appearing 157 times in participants’ responses compared to 69 times for the word ‘nature’, which is the second most mentioned word. ‘Environment’ seems to be the concept most associated with the concept of ecoethics, by the teachers participating in the study, which may be a result of the concept of ‘environment’ being presented in the Referential of Environmental Education for Sustainability, which is the most representative guiding document of the Portuguese Ministry of Education for science teachers in the field of Environmental Education. This document is part of Portuguese National Strategy for Citizenship Education (NSCE). In this document, the environment is considered as “a set of physical, chemical, biological, and social components capable of causing direct or indirect effects, in a short or long term, on living beings and human activities” [81] (p. 7). The second most mentioned word, ‘nature’, seems to be commonly used by teachers with the same meaning as ‘environment’, as the following response examples show:




“Ecoethics is the responsibility that every human being has towards the environment/nature”.






“Respect nature as we are just one of the elements that it comprises”.





This perception is in line with results obtained in other studies [82,83], whose authors mention the apparent confusion between the concepts of environment and nature, by teachers and future teachers participating in the study. These authors also draw attention to the importance of future teachers reflecting on and discussing the different concepts they will often use in their teaching practices [83].



At last, through some of the teachers’ responses, it was also possible to perceive that they essentially positioned in the environmental anthropocentric matrix (81.1%), as shown in Table 4, which is a conceptual framework that recognizes the interdependence between humans and the environment and that emphasizes the central role of human beings in environmental decision making and the responsibility to sustainably manage natural resources. The remaining 18.9% (Table 4) tend to be positioned in a non-anthropocentric matrix.



The following are examples of responses that fit more into the anthropocentric environmental matrix, more specifically in the ethics of environmental responsibility, whose central subject, as demonstrated before in Table 1, is the human being, as well as highlighting its responsibilities in the sustainable use of resources and towards future generations:




“It is a rational use of resources, without jeopardising the future of subsequent generations, as well as the needs of everyone today”.






“A new ethic is needed: an ethic oriented towards the future, towards sustainability [...] since Nature is at the mercy of Man and can be radically altered, he has to maintain a relationship with it that is also one of great responsibility”.





The following are examples of responses that fit more into the non-anthropocentric matrix, as the central subjects are entities other than human beings, ranging from ecocentrism, where duties are to preserve the integrity, balance, and beauty of the biotic community and not to affect or interfere with the natural world and to promote the self-realisation of beings (Table 1):




“Respect nature as we are just one of the elements that it comprises”.






“We must respect nature as it is, respect the rhythm of nature, especially the rhythm of its renewal, and help in a positive way in this renewal. Man must not jeopardise the balance of ecosystems”.





To biocentrism, where duties are to recognise and protect the inherent value of all living beings (Table 1):




“Ecoethics is the respect for Nature/Biosphere, of which we are part together with all living beings, on whose balance and preservation we all vitally depend”.





These results contradict the findings of some studies [70,71,72,73,84], in which teachers identify with a more ecocentric than anthropocentric attitude, as well as other studies [74,85], in which they show a preference for biocentric and ecocentric modalities, and another one whose sample of teachers expressing anthropocentric conceptions of the environment is also low, showing potential value in exploring the promotion of ecocentrism through initial teacher training [50]. In addition, in one study [62], teachers identify more with ecocentrism, although less expressively. This author also mentions that sometimes the same teacher has values and conceptions that lead him to position himself in an anthropocentric or ecocentric ethics, depending on the situations or contexts [62]. This can also be seen in another study [85], in which teachers identify more with the anthropocentric matrix in two specific themes, namely those related to the consumption of ecological products, showing empathy for the consumer society model, and in the positioning towards the technological enterprise, highlighting the positive side associated with technology. This author also highlights that teachers often transmit an anthropocentric perspective of the human-nature relationship to their students, albeit unconsciously [85].




5. Conclusions and Limitations


It is well known that adolescence is confronted with the “self” in its relationship with the world. The great ideals of “saving the world” emerge here and continue beyond the age of 17. The planetary commitment, environmental preservation, and concrete knowledge implied in the desire to save the planet must be subliminal to the contents taught in Natural Sciences/Biology and Geology. In other words, it is important to encourage interest and knowledge in the natural world that surrounds students—the living river in his childhood memory, the free surroundings in which he played so many times and which will now be replaced by buildings, the grassy fields, in short, realities that are part of his lived experience and that, in some way, are degraded or are on the verge of disappearing. Or, still, that, continuing there, constitute sources of bio-ecological information to be known and deepened. A version of Environmental Education with a more conjunctural and behaviourist tendency and with an explicit political-economic focus aimed at populations in general, should not underestimate a version whose scope is fundamentally pedagogical with a view to the integral formation of future citizens, of predominantly structural order. On the contrary, the development of a constructivist perspective aimed at acquisitions of environmental values from early childhood to the end of adolescence should be considered in the effort for the formal integration of Environmental Ethics into the educational system, which is a growing trend in educational policies in several countries around the world. This is an effort that, it must be said, comes up against a countless number of questions that arise in the field (what should be taught? how? by whom?), especially in the times we live in—that of a “society at risk”, product of unlimited growth and consumption, which engenders increasing levels of complexity and leads to a horizon of unpredictability, uncertainty, controversy, and conflict. Environmental ethics, in its multidisciplinary richness and breadth, proposes to us an education model and urges us to embrace it. This assumption has led this research and defined its tools of analysis and methodology.



The main results of the present research show that the teachers who participated in it (Biology and Geology) seemed to reveal an incipient domain of environmental ethics. Therefore, they cannot integrate this aspect in their pedagogical component in an effective way and be capable of contributing to the developing formation in their students of a genuine planetary citizenship, one responsible and committed to the natural world. Both in their initial teacher training and in the guiding documents for teaching practice, ecoethics is not given significant weight, thus not calling for an environmental rationality not only in their own training as teachers, but also in the training of the generations that will be called upon to make environmental decisions in the future. Since ecoethics is a fundamental component of Environmental Education, in curricular terms, it could be officially and more expressively part of this area of knowledge. However, very often, an approach to ecoethics could be included in the subjects of Natural Sciences, Biology and Geology, Physical and Chemical Sciences, and even in other subjects whose relationship with these subjects is not so obvious (Portuguese, Maths, etc.), which shows its transversal nature. Insofar as environmental problems are closely related to very important scientific topics, with social relevance due to their ethical implications, raising ethical questions, schools in general and teachers in particular must be able to address them in a way that facilitates students’ learning and their formation as conscious and critical individuals of the world to which they belong. In this way, and increasingly, education for ecoethics is an important resource for the training and professional development of teachers in this area, so that they can contribute to an effective and meaningful education of their students in the awareness of environmental issues, contributing to the personal and collective formation of environmental awareness.



Since this research contributes to getting to know the conceptions of ecoethics of in-service Biology and Geology teachers, its results can be useful for the context of teacher education, given the importance that ecoethics has in the context of science teaching. However, in order to be able to draw more in-depth conclusions about the knowledge and opinions of in-service Biology and Geology teachers on this topic, interviews would be desirable as a complement. Thus, further studies should be carried out in order to deepen the results obtained with the present study, as well as others that involve teachers’ knowledge on the subject, to enable them to address it in their teaching practices.



The main limitation experienced was the low adherence of teachers to the study, possibly due to the high number of requests they often receive to participate in scientific studies, and it was necessary to reinforce the need for their collaboration to obtain a reasonable number of responses. Despite this, this research, which is of scientific and social relevance, aims to be a contribution to deepen the knowledge of Biology and Geology teachers regarding the subject, and the results may be relevant for trainers of Biology and Geology teachers, as well as for Biology and Geology teacher training institutions, enabling the creation of initial and continuous teacher training courses.



Science does not tire of warning about the serious threats to the health and life of humanity and the Earth, caused by the serious and dramatic changes that human actions are causing on the planet. The concept of citizenship in the face of this situation has broadened and is now understood broadly as planetary citizenship, i.e., as integrating the environmental dimension into citizens’ rights and duties. The scope of this research is precisely the pedagogy for a citizenship committed to the planet, emphasising the urgent need to train students and teachers in a plan that combines ecological literacy with environmentally correct action. This may be one of the ways of responding to the challenges that the global environmental crisis poses to each and every human being, thus contributing to the formation of a responsible and engaged conscience with the planet and with humanity’s future.
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Table 1. Ecoethics matrices and main modalities.
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Matrix




	
Anthropocentric

	
Non-Anthropocentric






	
Ethics of Environmental Responsibility

	
Christian Environmental Ethics (Stewardship)

	
Ecocentric

	
Non-ecocentric




	
Land Ethic

	
Deep Ecology

	
Biocentrism




	
Principle

	
Principle

	
Principle

	
Principle

	
Principle




	
Responsibility for being-in-the-world; Action as freedom and responsibility, projected into the future, encompassing the breadth of being-in-the-world

	
Respect for creation; Action as service, praise, and a way to the good

	
Relationship and interdependence; Action subordinated to the whole; The intrinsic value of nature/the whole

	
Biocentric egalitarianism; Intrinsic value of life in general; Transpersonal character of action

	
Inherent value of life in all its singular organic forms; The action of non-interference in the life of organic beings




	
Values

	
Values

	
Values

	
Values

	
Values




	
Responsibility, prudence, caution, wisdom

	
Responsibility, care, fidelity, humility

	
Community belonging, respect, love, harmony

	
Authenticity, solidarity, cosmic identification, self-realisation

	
Interconnection, empathy, compassion, non-maleficence




	
Ethical imperative

	
Ethical imperative

	
Ethical imperative

	
Ethical imperative

	
Ethical imperative




	
Duty to ensure the future of humanity by preserving planetary life

	
Duty to care for and protect the Earth and its resources in an ethical and ontological commitment to the Creator

	
Duty to preserve the integrity, balance, beauty of the biotic community

	
Duty not to affect or interfere with the natural world and to promote the self-realisation of beings

	
Duty to recognise and protect the inherent value of all living beings




	
Common goal




	
Save the Planet; Conserve and preserve life on Earth











 





Table 2. Sociodemographic characteristics of the sample (n = 293).
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Categories

	
Subcategories

	
f

	
%






	
Gender

	
Female

	
235

	
80.2




	

	
Male

	
57

	
19.5




	
Age

	
40 years old or less

	
13

	
4.4




	

	
41–50 years old

	
107

	
36.5




	

	
51 years old or more

	
173

	
59.0




	
Professional qualifications

	
Degree in Teaching/Educational Branch (Pre-Bologna)

	
256

	
87.4




	

	
Master’s in teaching (Post-Bologna)

	
11

	
3.8




	

	
In-service professionalisation or equivalent

	
26

	
8.9




	
Time in service

	
15 years or less

	
39

	
13.3




	

	
16–25 years

	
79

	
27.0




	

	
26 years or more

	
175

	
59.7




	
Contractual situ