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Abstract

:

The purpose of this study is to explore the change in the perceptions of pre-service teachers after participating in a training process on Education for Sustainability. The research was conducted during academic year 2019–2020 in the context of the Master’s Degree in Educational Research for Teachers’ Professional Development. The changes related to Education for Sustainability, the knowledge of the Sustainable Development Goals, and methodological strategies to integrate both were analysed. An initial and a final questionnaire as well as the activities developed by the students during the course were used to gather information. An analysis was performed of three dimensions (Education for Sustainability, the Sustainable Development Goals, and methodological strategies) with the help of the NVivo 12 Plus software programme. The results show progress was made in all three dimensions. The most significant changes were detected with regard to the knowledge of the Sustainable Development Goals, and the majority of the student teachers indicated they knew them on completing the training process. Their perception of Education for Sustainability evolved towards more complex views, while the methodological strategies proposed at the end of the training process did not differ significantly from the initial ones. This shows it is imperative to insist on training processes that include methodological strategies. By doing so, future educational professionals will be able to incorporate Education for Sustainability into their teaching practice.






Keywords:


Education for Sustainability; the SDGs; students’ perceptions; strategies to integrate Education for Sustainability












1. Introduction


Education is usually called upon when societies are supposed to improve the conditions associated with their well-being. New designs and the implementation of significant changes are put forward [1]. The United Nations Educational, Scientific and Cultural Organization (UNESCO) [2] proposes Education for Sustainability (hereinafter referred to as EfS) to act in complex circumstances such as the current situation of planetary emergency [3] in a sustainable manner.



The role of education is to ensure that all students acquire the theoretical and practical knowledge necessary to promote sustainable development by the year 2030. Logically, this transformation towards EfS approaches requires the commitment of teachers and researchers through effort, motivation, and innovative ideas [4]. To respond to said commitment, teacher training is faced with the challenge of training sensible, creative, and proactive professionals who think critically. The aim of EfS is not only for students to be successful in their future careers, it also seeks to provide them with skills, motivations, and a scale of values with which to contribute to the well-being of the global community [5].



It is necessary to empower individuals through competencies that encourage reflection on their own actions, taking into account the effects in different spheres and at different scales. Universities, responsible for the training of future professionals, must adapt to the needs that arise in society, and those future teachers must perform their work from the perspective of sustainability [6].



Teachers are in charge of preparing the coming generations to face the challenges of current unsustainable development. They also play a role in shaping the future [7,8]. This requires the participation of different disciplines and teachers need to have comprehensive and profound knowledge of the global situation [9]. Integrating the principles of EfS in teacher training is therefore crucial. Teachers’ ideas and perceptions are decisive when it comes to putting in place adequate EfS [10]. They are crucial for teachers to develop the necessary skills to incorporate EfS into their classroom practice [11]. Teachers’ perceptions of EfS contribute significantly to how they teach and prepare their students for the future [12]. Their worldviews determine their teaching practice [13].



Due to its complex and normative nature, sustainability requires the participation of different stakeholders such as scientists who cooperate across disciplines to find new solutions to problems related to sustainability [8]. However, for the most part, people are consumers of already formulated scientific ideas that include aspects such as opinions, beliefs, perceptions, and conceptions [14]. These gain importance when they become that on which individuals build practices and establish more or less ambitious objectives of change [14] with regard to certain environmental problems or the environmental crisis in general. Likewise, the perceptions associated with sustainability and EfS usually separate environmental from economic perspectives, and the social aspects or the relationship between ecological and social problems [15] are hardly ever taken into account [12]. Considering the above, it seems relevant to clarify what perceptions pre-service teachers have of sustainability and EfS in order to design training processes that take on the challenge of making these perceptions evolve from reductionist and fragmented views towards more complex and advanced stages. That is, from a holistic point of view orientated towards action in the environment, in accordance with the characteristics attributed to sustainability in several studies [16,17].



After the United Nations Conference on Sustainable Development (Rio + 20), EfS adopts the guidelines of the 2030 Agenda for Sustainable Development [18]. Those guidelines shape a global framework to redirect humanity towards a sustainable path. It is the most ambitious global agenda approved by the international community to mobilise collective action around common goals, proposing systemic responses to a global and interrelated view of sustainable development [19].



The 17 Sustainable Development Goals (hereinafter referred to as the SDGs), which are universal, transformative, and inclusive, are part of the 2030 Agenda and describe the main challenges of development for humanity [2]. These goals convert the search for sustainable development into actions and become an appropriate strategy for working on EfS in the classroom.



In Spain, the SDGs are gaining ground. Their presence in university teaching practices [15] has been analysed as well as their learning content, which is in tune with active learningteaching strategies, and the development of competencies in sustainability for future teachers [20]. Although the knowledge student teachers have of the SDGs [21] has not been studied in depth, there are incipient studies that address this issue [22].



In this regard, the knowledge and understanding of the SDGs and their implications in the classroom are vital to connect teachers’ perceptions and promote integration and connections with the principles of EfS.



Setting out on the path of sustainability requires a profound transformation in the way people think and act. To create a more sustainable world and address issues related to the SDGs, individuals must be agents of change. They need knowledge, skills, values and attitudes that empower them to contribute to sustainability [16,17,23,24]. The 2030 Agenda itself establishes that by the year 2030 it will ensure that “all learners acquire the knowledge and skills needed to promote sustainable development, including, among others, through education for sustainable development and sustainable lifestyles, human rights, gender equality, promotion of a culture of peace and non-violence, global citizenship, and appreciation of cultural diversity and of culture’s contribution to sustainable development” [18] (p. 17).



Education is therefore considered to be a crucial element to achieve this kind of development. Although there are many ways to integrate sustainability into teacher training [9], not all kinds of education promote sustainable development [2]. The transformation of competencies into sustainability of both the individual and society requires a holistic learning process that addresses the cognitive, socio-emotional, and behavioural domains of learning in a balanced way [8].



There is a broad consensus among experts that EfS requires active, participatory, and experimental learning methods that involve students and make a real difference for their understanding and ability to act. Those ideas are based on the assumption that preparing students to manage emerging sustainability issues such as climate change, loss of biodiversity, and growing social inequality require new ways of teaching and learning [25]. Integrating the SDGs from this perspective requires knowing methodological strategies that advocate sustainability [26] and having the necessary skills [11]. To that end, training in strategies that promote the global integration of knowledge, resources, and actions to work on EfS in their future teaching practice should be promoted. Previous studies [12] show that the strategies student teachers are using to integrate EfS are limited.



In conclusion, working on EfS may influence future teachers’ development of key competencies that are relevant for the understanding of the SDGs. It may also determine the specific learning outcomes necessary to achieve a given SDG. Also, vice versa, understanding the scope of the SDGs can facilitate the development of adequate EfS [2]. The SDGs may be a way to understand EfS [27], as well as a useful tool to include it in the classroom. While many research studies focus on characterising competencies in sustainability and discuss general pedagogical approaches, so far there are very few papers investigating the links between common teaching and learning formats in EfS, factors in student learning processes that hinder or support learning, and the actual achievement of expected learning outcomes [28,29].




2. Study and Research Questions


The present study is an in-depth analysis of student perceptions and knowledge of EfS and the SDGs in the course Equity and Sustainability of the Master’s Degree in Educational Research for Teachers’ Professional Development at the University of Cádiz. The main objective of the course was to provide Education for Sustainability.



This study therefore focuses on exploring the change in pre-service teachers’ perceptions of EfS after participating in a training process on Efs. The process addresses specific aspects that make up EfS such as its relationship with the SDGs and methodological strategies.



Taking the definition of the problem as a starting point, the research questions are formulated as follows:




	
What progress is observed in the students’ perceptions of EfS?



	
How does student knowledge of the SDGs evolve?



	
Do the strategies proposed by the students to integrate EfS and the SDGs into their teaching practice change after the training process?









3. Context and Participants


The research was carried out during academic year 2019-2020 at the University of Cádiz within the context of the Master’s Degree in Educational Research for Teachers’ Professional Development, in the course Equity and Sustainability in the Ideal School.



The training process developed a participatory process based on constructivism, which consisted of seven sessions of two hours each. Its purpose was to train students in EfS and the SDGs. To do this, three areas of study were addressed throughout the process: EfS, the SDGs, and strategies to integrate both in practice.



The training process was structured in three phases that combined individual and cooperative work:




	
Initial phase. Introduction and characterisation of the global crisis. The students filled out an individual questionnaire that addressed, amongst others, the different spheres indicated.



	
Intermediate phase. Working for a better world. In this phase, the students worked together in groups of 4 to 6 members. First, they developed a pictogram to diagnose current issues and their interactions. Then, they were organised into six groups in which the students worked cooperatively: They analysed the meaning of EfS and the SDGs. They prepared a report using the Aronson’s jigsaw strategy on the meaning and scope of EfS. Aronson’s jigsaw technique is a cooperative learning strategy. Students are put into groups to work on a topic. The teacher gives them as many documents on the subject under study as there are members in the group. All documents are different. Each of the group members will be responsible for reading and analysing one of the documents. Once this is done, the members of the different groups that are dealing with the same document form expert groups to discuss it. Then, the members return to their initial group where they present the main ideas to the rest of the group. In this way, knowledge about the subject of study is built through different interactions. They discussed the variety of methodological strategies that promote the inclusion of EfS in the classroom. They analysed and compared educational proposals. Finally, they designed a didactic proposal from the perspective of EfS in which they had to include the SDGs.



	
Final phase. Assessment. The students completed the same initial individual questionnaire to which a general assessment question was added.








A total of 32 students, 7 male students and 25 female students, aged 22 to 29, participated in the training process. They are all graduates in Primary Education or Early Childhood Education.




4. Data Collection and Analysis


From a qualitative perspective, to understand the phenomenon under study in a contextualized manner, it is necessary to use techniques that range from the observation of reality to the analysis of oral and written narratives or the study of written documents [30]. In this case, the activities developed by the participants during the course were chosen. They reflect their perceptions and knowledge, which are analysed from an interpretive approach.



During the three phases of the course, described in the previous section, different activities were developed. Of all the activities developed in the course, for this research, four were selected for data collection. They were directly related to the research questions and were previously designed for that purpose:




	
Initial questionnaire (IQ), of open-ended questions adapted from previous [9] (Figure 1). Of the eight IQ ones, the ones used in this research were:








	
Report on EfS (REfS).



	
Design of a sequence of activities to include the SDGs in the classroom training processes (SA).



	
Final questionnaire (FQ). To the questions asked in the initial questionnaire, an assessment question was added: provide your final thoughts about what the course content has offered you. To you, what has been the most significant contribution of the course?






With regard to question 4 of the initial and final questionnaire, it was aimed to promote students’ reflection on their own training. It was intended to serve as complementary information to the results obtained for the dimension Knowledge of strategies for the inclusion of EfS and the SDGs (Table 1). Those answers have not been included in the total number of units of information (UIs) since they are only complementary information inserted in the presentation of results for said dimension.



In order to process the data, they were reduced to meaningful units of information. A system was developed for the analysis (Table 1 and Table 2). The first step was to formulate three dimensions related to the research questions for the analysis. They arose from theory and were predefined and agreed upon by the researchers. The dimensions respond to the purpose of the process itself, training in EfS. It is therefore necessary to know what EfS means to the students [12]. Also, in relation to this, it is essential to find out what they know about the SDGs and, especially, what they know about the teaching strategies to integrate EfS in their future teaching practice. Those aspects were already considered relevant in previous studies [9,31,32].



The analysis dimensions put forward were:




	
Dimension 1: Perceptions of EfS.



	
Dimension 2: Knowledge of the SDGs.



	
Dimension 3: Knowledge of strategies for the inclusion of EfS and the SDGs.








Once the dimensions were defined, the second step was to establish a series of levels, which also arose from the theory, that described those dimensions. The levels were formulated at different degrees of complexity. The third step consisted of carrying out a comparison between the previous levels from the theory and the data (pilot test) to adjust the formulation of these levels to the reality of the analysis [33]. The first proposal of the analysis system was subjected to a triangulation process between the team of researchers and three experts in EfS who analysed the proposal and the levels formulated. After performing triangulation, the definitive analysis system was configured (Table 1).



For the analysis, each unit of information (hereinafter referred to as UI) was associated with a dimension and a level of the analysis system and they were treated globally. The NVivo 12 Plus software was used through which the coding matrices were obtained that allowed the frequencies to be extracted and the results to be organised.



Encoding of the units of information was as follows:




	
S+n: information coming from a student. A number was assigned to each of them.



	
G+n: information coming from a group. A number was assigned to each of them.








In addition, the data collection instrument the UIs came from was specified: IQ, REfS, SA, or FQ.



An example of final encoding would be: S1_FQ.




5. Results


The information obtained is organised by dimensions and the levels (henceforth L) that constitute them. The results for the three phases of the training process described in the Context and Participants section are included in each dimension. The total number of UIs was 457, of which 155 belonged to the initial phase, 90 to the intermediate phase, and 212 to the final one.



Different data collection instruments were used for each phase: An initial questionnaire (IQ) in the initial phase, two group reports prepared by the students (REfS and SA) in the intermediate phase, and a final questionnaire (FQ) in the final phase.



5.1. Perceptions of EfS


In the initial phase, as shown in Table 3, slightly more than half (53.1%) of the UIs are found in L1. This shows the students have a perception of EfS, the purpose of which is caring for the environment and conserving natural resources. This is reflected in the words of S1_IQ: Provide students with values education so they become future citizens who take care of the environment so as not to accelerate changes in it. It also highlights that 28% of the UIs reflects students have a vague idea of the meaning of EfS, since they do not express relationships between education and sustainability. S7_IQ explains: It is about acquiring certain knowledge and ways of acting to perform actions that contribute to its proper development.



The UIs show there are no students who express a comprehensive and complex view of EfS in this initial phase.



In the intermediate phase, no UIs were identified for levels 0, 1, and 2 (Table 3). These results indicate the majority of the students have a perception of EfS that integrates the three spheres of sustainability, without referring to its potential to train students. An example is the one indicated by G2_ REfS: Education for Sustainability is an educational modality that promotes the balance between economic growth, conservation of the environment, cultural diversity and social welfare, taking into account marginalized populations and equality issues between men and women.



In this intermediate phase, the rest of the UIs (37.5%) refer to a holistic view of EfS (L4). This is the case of G5_REfS: Based on these ideas, learning in this framework is not only conceived as the process of acquiring knowledge, values and theories related to sustainable development, but it also attaches great importance to the change of mentality and the active participation of students in issues related to a more sustainable future.



Finally, in the final phase, almost half of the UIs (47.5%) were classified as L4. This level refers to a perception of EfS that integrates the three spheres of sustainability, and that provides the students with training for action. This is stated by S11_FQ: Education for sustainability allows every human being to acquire the knowledge, skills, attitudes and values necessary to be an active member in society. It concerns the four spheres of sustainability which are the environment, society, the economy and politics.



In L3, 22.5% of the UIs were classified. An example is the response of S18_FQ: Education for sustainability suggests teaching students to think critically to make the world a fairer place, respect the environment and fight inequality. In L1, 20% of the IU were classified and in L0, 10%, which means that at the end of the process there were students who still had a vague idea of EfS, since they did not establish any links between education and sustainability. This is the case of S25_FQ: It consists in helping people to acquire attitudes and skills to make the decisions they consider appropriate for their benefit and that of others.




5.2. Knowledge of the SDGs


Regarding the knowledge of the SDGs, in the initial phase, more than half of the UIs (53.1%) reported on the students’ lack of knowledge of the SDGs (Table 4). An example is the response of S16_IQ: I do not know what the Sustainable Development Goals are. In contrast, almost one-third of the UIs (28.1%) indicate the students know them and even list some of them. This is the case of S22_IQ: The SDGs are those challenges that, put in common with the rest of the countries through an agreement, are intended to be achieved to combat some of the most significant problems of our planet such as reducing poverty, climate change and improving education, amongst others.



In the intermediate phase, 100% of the UIs were classified as L2, which means the students indicate they know what they are. This is the case of G3_SA: The SDGs shown in this situation are the following: Quality education, Responsible production and consumption, Underwater life and Life of terrestrial ecosystems.



At the end of the course, the majority of the UIs (84.4%) show the students know the SDGs. S18_FQ points out: The SDGs are 17 objectives that aim to improve the world in which we live. They were established in 2015 and are related to the concept of sustainability. They are intended to have been achieved by the year 2030. Some of the objectives are: quality education, climate action, underwater life, end of poverty, health and well-being, amongst others.



In order to characterise the knowledge of the SDGs, those SDGs the students mentioned were classified by their nature and type in each of the phases (Table 5). An instrument used in previous studies was used for the classification [12].



In the initial phase, the UIs refer mainly to the SDGs of the social sphere, which account for 41.4%. In these UIs, the most representative SDGs were SGD 4 (quality education) and SDG 16 (peace, justice and strong institutions). The economic sphere represents 31.2%, SDG 1 (end of poverty) being the most frequently cited SDG in the UIs. The environmental sphere comes last obtaining 27.4%. The SDGs mentioned the most in the UIs were SDG 14 (underwater life) and SDG 15 (life on land).



In the intermediate phase, the groups designed an educational proposal to work on the SDGs at school. In the proposals made, 40% of the SDGs included belong to the social sphere of sustainability, with SDG 4 being the most significant. The SDGs of the economic sphere represented 35% of the total and SDG 12 (responsible production and consumption) was the most representative one. The SDGs with the least representation were those of the environmental sphere (25%), in which SDG 15 stood out above the others.



In the final phase, the social sphere was the most common one; 50.8% of the UIs referred to it. In this sphere, the most represented SDGs are 4 and 3 (health and well-being). In the economic sphere, SDG1 (end of poverty) and SDG 12 are found.



It is noteworthy that in this last phase, all the SDGs are present in the UIs.




5.3. Knowledge of Strategies for the Inclusion of EfS and the SDGs


In the initial phase of the subject, 50% of the students indicated they did not feel able to include EfS in their teaching practice. This is reflected in the words of S10_IQ: At present, I consider I am not able to address the Sustainable Development Goals in the classroom, since I have not acquired proper training in Education for Sustainability. Twenty-five percent of the students pointed out they felt able to address them, S25_IQ: Yes, I could perfectly work on those goals in my classroom, adapting them to the ages of the little ones. Another 25% did not know or did not answer the question.



Despite the fact that 50% of the students did not think they were ready to integrate EfS, they did intuitively know ways of including it, and they proposed strategies (Table 6). In L3, which refers to the use of specific resources, 52% of the options (UIs) proposed by the students were classified. S28_IQ suggested: excursions for students to appreciate and get to know different social, cultural and natural spaces.



Furthermore, 23.3% of the UIs were classified as level 4, the most complex one. An example for this level is the one mentioned by S4_IQ: Through research projects that give rise to a product that favours sustainability. For example, the construction of a house or its plan that contains elements allowing the use of renewable energy.



In the intermediate phase, the UIs describe specific resources or actions such as debates or watching theme-based videos. G3_REfS put forward: Discussing current societies: production and consumption models. G6_REfS suggested: stimulus-based activities (watching a video or observing photographs). They also presented some ideas that were idealistic or that did not materialize in actions (representing 26.7%). This is the case of one of the ideas expressed by G2_REfS: Encouraging children to think critically about all its aspects.



In the final phase of the process, 68.7% of the students indicated they felt capable of integrating the SDGs in their teaching practice. This is what S15_FQ stated: Taking into account I specialised in Early Childhood Education and after attending the sessions of this course, I do consider myself able to deal with the SDGs in the classroom. Twenty-five percent said they needed more training and 6.3% felt unable to do it even after completing the course.



In the final phase, the UIs mainly referred to specific actions to integrate sustainability such as those proposed by S31_FQ: Talks in the classes about pollution, or S12_FQ: Using audiovisual resources. Thirty-eight percent of the UIs was related to active learning methods promoting the students’ capacity to act, as described by S25_FQ: Problem-based learning could be one of them, since it promotes direct links with reality. It allows detecting real problems, encourages debate, joint reflection or the search for solutions. All these opportunities pave the way for the development of critical thinking.





6. Discussion


The discussion of the results is organised around the research questions. The synthesis of the information obtained reflecting the progress observed is presented in each of the questions.



6.1. What Progress Is Observed in the Students’ Perceptions of EfS?


Pre-service teachers’ perceptions of EfS play a key role in the way they teach and prepare their students for the future [12]. Knowing and studying them can serve as a starting point for research in this field or for the design of training processes in EfS. Figure 2 shows the progress in the perceptions of the students participating in the study on EfS throughout the training process. In the initial phase, a perception of EfS related to caring for the environment and conserving natural resources prevails. This perception, which could be considered deficient for future educational professionals, is in line with the perceptions of university students found in previous studies [42,43]. This could be due to the fact that EfS is not usually addressed in initial teacher training, as shown by the lack of competencies in sustainability in curricula [44]. Nonetheless, a growing number of research studies reveals EfS is essential to achieve a sustainable present and future [20]. As the training process progressed, this perception became more complex. In the intermediate phase, the results show that most of the students integrated the three spheres of EfS, and part of the students also identified its holistic and integrated approach, which stresses the students’ development of competencies (L4). This perception is also the one that most students manifest at the end of the training process, as observed in the results. This view is in accordance with the one that future teachers should have [45,46], and with the need for it to address the complexity intrinsic to EfS [47].



However, it cannot be ignored that levels 0 and 1 remain present in the final phase. In other words, there are students who maintain a vague or environmental perception of EfS. This is an incomplete perception of EfS, in which not all the spheres of sustainability are integrated [48]. Those results in which a comprehensive idea of EfS prevails, but environmental or limited ideas continue to exist after a training process that focuses on EfS, coincide with the results of similar research [47,49].



Finally, the results show the role group work and interaction with the information provided during the process has played. Both served as a bridge toward a more complex view of EfS. It was diluted, in part, when the students reached the end of the process and it was observed that the first levels had persisted. However, it may be considered that group work favoured progress between the identified initial phase and the final one.



In general, and in keeping with other studies [49,50,51], it should be said that after the training process, the knowledge of the students regarding the meaning of EfS improved, since almost half of the IUs refer to holistic viewpoints oriented towards action in the environment, in accordance with the characteristics attributed to it in several studies [16,52]. A strong influence of the joint discussion process is observed. It allowed students to share ideas with their peers, contrast them, and evolve in their perceptions. This is observed in a higher level of complexity shown in the results that were obtained from group work. Although those levels of complexity were less present in the final phase, considerable progress was seen after the initial phase. This result further explores the idea of the importance of promoting cooperative learning in training processes of this nature.




6.2. How Does Student Knowledge of the SDGs Evolve?


Given the inherent complexity of the concept of sustainability, the SDGs can contribute to its understanding [22,27]. They are also a useful tool for teachers to include EfS in the classroom. EfS evolves in line with emerging sustainability issues and challenges [53] referred to in the different SDGs [54]. Recent research [21], however, shows student knowledge of the SDGs is limited, and this is confirmed in the findings of this study. As Figure 3 shows, at the beginning of the training process, more than half of the UIs indicate the students did not know what the SDGs were. The 2030 Agenda and, as a result, the 17 SDGs, were adopted in 2015, but not all universities are incorporating them [55], since this topic remains largely unexplored [56]. Meanwhile, those who set out on the path of sustainability are doing it in different manners, depending on the educational institutions and degree programmes offered [57]. All this could affect the lack of student knowledge of the SDGs, in addition to what has been put forward in relation to the limited presence of EfS in their training.



Throughout the training process, the students acquired greater understanding of the meaning of the SDGs, and the UIs show that by the end of the process most students indicated they knew them (L3). Only a reduced number of students continued to have a vague idea of them. As in the previous dimension, group work was considered key in this change.



With the aim of deepening the knowledge the students had of the SDGs, an analysis of the nature and type of the SDGs was carried out.



The nature of the SDGs reflected in the UIs changed throughout the process (Figure 4). The environmental sphere is the least represented at the end of the process. Their knowledge of the economic and the social spheres increased. The latter is the predominant sphere in all phases. This could be due to the prior training of students, which prioritises social aspects. As described above, the students are all graduates in Primary Education or Early Childhood Education. The fact that the three spheres of sustainability are not balanced could be an impediment for the students to include sustainability in their teaching practice from a more integrating perspective. This is explored below, as these findings are directly related to the type of SDG indicated by the UIs.



With respect to the types of SDGs present in the UIs (Figure 5), it is observed that at the beginning of the training process, SDG 7 (affordable and clean energy), SDG 9 (industry, innovation and infrastructure), or SDG 17 (partnerships for the goals) did not appear. Nor did the students use them when they designed their sequence of activities in the intermediate phase, as shown by the lack of UIs. SDG 5 (gender equality) and SDG 16 (peace, justice and strong institutions) were also lacking. In the final phase, all the SDGs appeared in the UIs.



Regarding the frequency with which the SDGs appeared, those classified as environmental, present in all three phases, also increased at the end with the exception of SDG 15 (life on land), which decreased. In the case of those of an economic nature, they appeared more often at the end, apart from SDG 1 (no poverty), whose presence was notably lower.



Finally, there was greater variability than in the previous cases for those SDGs of a social nature. It should be noted that SDG 4 (quality education) remained practically the same at the beginning and at the end of the training process, but during the intermediate phase its presence was stronger. This is probably because of the group work carried out during this phase in which the students considered the task itself was related to the improvement of education and their own role as educators. As in other studies [11], it was a matter of developing a didactic design that included the SDGs. It is important to highlight the relevance SDG 4 acquired during the process, as education is one of the main topics proposed by the United Nations to achieve sustainability [58].



The comparison drawn shows that at the end of the course, most of the students knew the SDGs and identified them all. This can be a stimulus for them to integrate sustainability in their classrooms in the future [59]. The SDGs provide pre-service teachers with numerous topics [39] related to the challenges of sustainability, which allow connecting them with real and current problems. This would encourage their future students to ask questions and explore issues in contexts relevant to themselves and to their communities [60].



Finally, it needs to be pointed out there is no balance as far as knowledge of the SDGs is concerned, since the SDGs of a social nature were the most representative and also the most numerous. It is therefore necessary to insist and work on the SDGs so that students acquire deeper knowledge of them. This has to be done from a view of sustainability that connects all its dimensions, which would help them integrate EfS from a holistic perspective. Addressing the SDGs without considering their interactions could cause a loss of their effectiveness [61] in building a fairer and more sustainable world.




6.3. Do the Strategies Proposed by the Students to Integrate EfS and the SDGs into Their Teaching Practice Change after the Training Process?


The purpose of EfS is transformative. Working from this perspective and integrating the SDGs requires knowing methodological strategies that promote sustainability [26] and having the necessary skills for it [11]. This means future teachers require training to perform this task. In this regard, the participating students’ perception of their own training improved between the beginning and the end of the training process.



When examining the strategies that the students would use to integrate EfS (Figure 6), it is observed that the presence of the first levels (L0–L2) of this dimension decrease as the process progresses and the students become familiar with the meaning of EfS. It is important to highlight that traditional methods (L1) such as lectures, which may pose an obstacle to the integration of EfS [31], are hardly present throughout the process. This aspect is encouraging, since most students do not consider using these methods in their future teaching practice and prefer others that are more in keeping with EfS, like problem-based learning (see Table 1, level 4, dimension 3). However, Figure 6 shows that traditional methods remain present until the end, since breaking away from the views that have been strongly structured during their training requires longer and more complex processes [62]. Their own teaching practice is likely to play an important role in the change of perspective.



With regard to L2, which alludes to vague or idealistic descriptions that do not translate into proposals, it is observed that in the intermediate phase, there is an increase in UIs of this kind with respect to the beginning of the course. This is possibly due to the fact that during the intermediate phase the students’ idea of EfS becomes more complex thanks to group discussions, as shown in Figure 2. However, the students lack the pedagogical knowledge for its integration. Knowledge increases as the training process progresses, as the results obtained in L3 and L4 show. Another possibility is that the students focus on the action-oriented approach as they receive feedback from the teacher and from classmates.



L3 is the strongest level in all phases. Furthermore, its frequency is stable in all of them. This indicates the students’ preference for specific actions or resources to integrate EfS, as seen in previous studies [6]. The strategies the students used are in tune with passive learning methods, for example watching a movie or having a debate [58]. This may lead to a partial or occasional integration of EfS and the SDGs in the classroom. If they are not part of a global methodological strategy, they may not develop their full transformative potential. The results obtained for this level also suggest that the students, even before working on the contents of the training process, intuitively knew a variety of ways to integrate EfS, which they had learned in previous training, but they did not acquire deep knowledge of them.



Finally, a significant increase is observed in L4 at the end of the process. In this case, it concerns global strategies that imply a change in how the educational process is organised. Those strategies are widely used to integrate EfS [31,32,41] without losing sight of the fact that recent studies stress the importance of conducting further research on their effectiveness because the existing empirical research in this field is still limited [25]. The most popular strategy of all the ones the students proposed was project work. They also underlined the research work focused on sustainability topics or community work. These are student-centred teaching and learning approaches in keeping with EfS [63], which offer students the possibility of developing critical thinking, connecting curriculum content with real life. Those approaches actively involve students in planning, monitoring, and assessing issues related to sustainability [52,64,65].



In summary, the results reveal there is a change in the knowledge students have regarding the possible strategies that can serve as a means of integrating EfS. Still, it is an insignificant change since L3 is the most representative both at the beginning and at the end of the process, and the change produced between the two phases is slight. The increase seen in L4 is more striking. Similar studies conducted warn those changes are usually short-term [60] and of an intentional nature. Pre-service teachers therefore need continuous learning and training that emphasise the development of global and structural but flexible methodological strategies that help train citizens who think critically and are committed to action in the socio-ecological field [66].





7. Conclusions


This study focused on exploring the change in the perceptions of pre-service teachers who are doing a Master’s Degree in Educational Research with regard to EfS. They participated in a training process in the subject Sustainability and Equity in the Ideal School, meant to train them in EfS and in the SDGs. In this research, several information-gathering tools were used for the different phases of the training process and an analysis system.



From a global perspective, the students’ comments lead to the conclusion that after the training process, which focused on training in EfS, progress was observed in the three dimensions of analysis: EfS, the SDGs, and the methodological strategies for their integration. This could reflect an improvement in their training with respect to the role of sustainability in education.



Relevant changes were observed with respect to EfS since, at the end of the training process, the results reveal that more than two-thirds of the students have a perception of EfS that corresponds to the two most complex levels. In fact, at the beginning of the course, the results show there were no students that had a comprehensive and complex view of EfS. This is worth noting since students’ practice in EfS is strongly affected by their own perceptions [67]. In light of the results, it is important to work towards a more complex understanding of future teachers’ perceptions of EfS, since achieving a more sustainable world also requires a deep understanding of what sustainability means.



It must be stressed that the most significant changes refer to the dimension of the SDGs. At the beginning of the process, the results show that less than one-third of the students were familiar with them. However, at the end of the process, practically all the students indicated they knew them, as is observed in their comments in the UIs analysed. The SDGs represent interconnected knowledge that must provide answers to socio-environmental challenges and must be integrated into the area of education. They must be included in the classroom by means of transformative methodological strategies [5]. Moreover, involving students in world problems addressed in the SDGs benefits them with regard to understanding objectives and acquiring problem-solving skills [24]. The study of the SDGs should be included in training processes, since they are a way of accessing the complexity of EfS. However, their incorporation at the curricular level still requires thought processes and syllabi will need to be reorganized.



The least significant changes occurred in the methodological strategies dimension. The results at the beginning of the course showed the students already had previous knowledge of how they could integrate sustainability into their teaching practice, although they were mainly focused on resources and not on global and transformative strategies like problem-based learning, social and environmental problem solving, problem-based approaches supported by real- life projects, service-learning, calculation of carbon footprint, etc. [9], and they did it spontaneously or intuitively. This denotes it is key in pre-service teacher training to put more emphasis on global strategies in which students integrate previously acquired knowledge with regard to resources and activities to work on EfS in their future teaching practice. As other studies show, the strategies teachers use to integrate EfS is usually limited [9].



On a different note, the analysis conducted reveals how, in all the dimensions, cooperative work has a clear impact on the development of students’ perceptions and knowledge. During the group work, they discussed and questioned both their initial ideas and the information put to use during the process. This contributed to progressing towards more complex levels.



The study also presented a series of limitations inherent to its nature. On the one hand, this particular research study was performed in a very specific context and is therefore not generalisable. On the other hand, the reduced number of participants resulted in a limited number of UIs, and limited information was hence obtained. Still, it does provide a system of analysis that is appropriate in the current research context, both in terms of dimensions and levels. A greater number of participants in future research as well as comparisons with other contexts would improve the analysis system.



As can be observed in the results, the short duration of the training process did not encourage the consolidation of new knowledge. A significant development of ideas implies the need for longer processes in time that, amongst other things, facilitate comparison with reality [68]. However, the results obtained reveal the path taken and the strategies used are appropriate to promote change.



To conclude, training student teachers in EfS is of a strategic nature when it comes to incorporating EfS into society [51]. Their training will be reflected in how they educate future generations. Education professionals also play a crucial role in transforming schools and society. However, integrating EfS into their training is complicated because there are different ideas about what it means and how to integrate it into teacher training [7]. According to previous studies [20,50,59], the courses and programmes that focus on Education for Sustainability improve the knowledge, training, and interest of the students with regard to EfS and influence their perceptions of how to teach [60]. It is therefore essential to encourage the implementation of this kind of programmes in pre-service teacher training as well as research studies on the impact of those courses in teacher training.
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Figure 1. Initial questionnaire. 
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Figure 2. Progress in student perception of EfS. 
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Figure 3. Development of knowledge of the SDGs. 
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Figure 4. Nature of the SDGs. 
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Figure 5. Development of knowledge of the SDGs. 
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Figure 6. Change in the strategies the students propose. 
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Table 1. Definitive analysis system.
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	Level
	D1: Perceptions of EfS
	D2: Knowledge of the SDGs
	D3: Knowledge of the Strategies for the Inclusion of EfS and the SDGs





	0
	Vague answer. They refer to education but not in relation to sustainability.
	They are not familiar with them.
	They do not know/They have no opinion



	1
	Education for the conservation of the environment and natural resources. Related to a naturalist definition of sustainability [34] and based on the limits of growth [35].
	Their knowledge is vague.
	Traditional didactic approaches



	2
	Education for the conservation of the natural environment and social or economic improvement. It involves education for sustainability focusing on the natural environment, but recognising the importance of the other spheres of sustainability without integrating the three of them [36].
	They know them and specify them. At this level, they are classified by their nature based on an adaptation of Albareda-Tiana et al. [15] in: Environmental, Social and Economic spheres (see Table 2)
	Vague descriptions/intentions, no answers are provided. Idealistic.



	3
	Education including the spheres of sustainability [37,38].
	
	Specific resources or actions [6] that are not integrated into a global methodology [39]. For example, reading a news article or discussing a topic.



	4
	Education including the three spheres of sustainability. It concerns a holistic and integrated approach that stresses the development of skills and competencies to apply sustainability [16,17] and improve quality of life [34].
	
	Active, participatory and experimental learning methods that involve the student and make a real difference with regard to understanding, thinking, the commitment towards the environment and the students’ capacity to act [32,40]. They resemble constructivist approaches [27]. They entail restructuring subjects towards holistic approaches. For example, problem-based learning or case studies [41].
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Table 2. Relationship between the spheres of sustainability and the Sustainable Development Goals (SDGs). Adapted from Albareda-Tiana et al. [15].
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	Environmental
	Social
	Economic





	SDG 6: Clean Water and Sanitation

SDG 13: Climate Action

SDG 14: Life below Water

SDG 15: Life on Land
	SDG 2: Zero Hunger

SDG 3: Good Health and Well-Being

SDG 4: Quality Education

SDG 5: Gender Equality

SDG 7: Affordable and Clean Energy

SDG 11: Sustainability Cities and Communities

SDG 16: Peace, Justice and Strong Institutions

SDG 17: Partnerships for the Goals
	SDG 1: No Poverty

SDG 8: Decent Work and Economic Growth

SDG 9: Industry, Innovation and Infrastructure

SDG 10: Reduced Inequalities

SDG 12: Responsible Consumption and Production
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Table 3. Units of information (UIs) for the dimension of perceptions of Education for Sustainability (EfS).
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Level

	
L0

	
L1

	
L2

	
L3

	
L4






	

	
UIs

	
%

	
UIs

	
%

	
UIs

	
%

	
UIs

	
%

	
UIs

	
%




	
Initial phase

	
9

	
28.1

	
17

	
53.1

	
3

	
9.4

	
3

	
9.4

	
0

	
0




	
Intermediate phase

	
0

	
0

	
0

	
0

	
0

	
0

	
5

	
62.5

	
3

	
37.5




	
Final phase

	
4

	
10

	
8

	
20

	
0

	
0

	
10

	
22.5

	
19

	
47.5
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Table 4. UIs for the dimension of knowledge of the SDGs.
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Level

	
L0

	
L1

	
L2






	

	
UIs

	
%

	
UIs

	
%

	
UIs

	
%




	
Initial phase

	
17

	
53.1

	
6

	
18.8

	
9

	
28.1




	
Intermediate phase

	
0

	
0

	
0

	
0

	
6

	
100




	
Final phase

	
0

	
0

	
5

	
15.6

	
27

	
84.4
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Table 5. Nature and type of SDG.
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Sphere

	
Initial Phase

	
Intermediate Phase

	
Final Phase

	
SDGs

	
Initial Phase

	
Intermediate Phase

	
Final Phase






	
Environmental

	
UIs

	
%

	
UIs

	
%

	
UIs

	
%

	

	
UIs

	
%

	
UIs

	
%

	
UIs

	
%




	
8

	
27.4

	
5

	
25

	
15

	
21.6

	
SDG 6

	
1

	
3.4

	
1

	
5

	
3

	
4.3




	
SDG 13

	
1

	
3.4

	
1

	
5

	
5

	
7.2




	
SDG 14

	
3

	
10.3

	
1

	
5

	
5

	
7.2




	
SDG 15

	
3

	
10.3

	
2

	
10

	
2

	
2.9




	
Social

	
12

	
41.4

	
7

	
40

	
35

	
50.8

	
SDG 2

	
2

	
7

	
1

	
5

	
4

	
5.8




	
SDG 3

	
1

	
3.4

	
1

	
5

	
7

	
10.1




	
SDG 4

	
3

	
10.3

	
5

	
25

	
7

	
10.1




	
SDG 5

	
2

	
7

	
0

	
0

	
4

	
5.8




	
SDG 7

	
0

	
0

	
0

	
0

	
4

	
5.8




	
SDG 11

	
1

	
3.4

	
1

	
5

	
3

	
4.4




	
SDG 16

	
3

	
10.3

	
0

	
0

	
3

	
4.4




	
SDG 17

	
0

	
0

	
0

	
0

	
3

	
4.4




	
Economic

	
9

	
31.2

	
7

	
35

	
19

	
27.6

	
SDG 1

	
6

	
21

	
1

	
5

	
5

	
7.2




	
SDG 8

	
1

	
3.4

	
1

	
5

	
3

	
4.4




	
SDG 9

	
0

	
0

	
0

	
0

	
3

	
4.4




	
SDG 10

	
1

	
3.4

	
2

	
10

	
3

	
4.4




	
SDG 12

	
1

	
3.4

	
3

	
15

	
5

	
7.2
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Table 6. UIs for the dimension of knowledge of strategies for the inclusion of EfS.
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Level

	
L0

	
L1

	
L2

	
L3

	
L4






	

	
UIs

	
%

	
UIs

	
%

	
UIs

	
%

	
UIs

	
%

	
UIs

	
%




	
Initial phase

	
3

	
1.6

	
4

	
6.7

	
10

	
16.7

	
31

	
51.7

	
14

	
23.3




	
Intermediate phase

	
0

	
0

	
3

	
5

	
16

	
26.7

	
28

	
45

	
13

	
23.3




	
Final phase

	
0

	
0

	
3

	
4

	
7

	
10

	
35

	
48

	
28

	
38
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