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Abstract

:

Education for sustainable development (ESD) is increasingly being perceived as the educational paradigm of our time. Here, teachers act as multipliers in the dissemination of that new paradigm into practice. The question arises, however, as to how far teachers themselves are exposed to ESD issues in their initial teacher training and education. In this exploratory, mixed-methods study, we investigate the exposure of students to ESD-related topics in different routes of teacher education in Austria. We do so by means of a quantitative survey instrument, which was specifically developed for this investigation in a qualitative pre-study. Within the investigated routes we note different distributions of ESD-related topics. These findings serve as a starting point for deeper analyses, as well as an impetus to question existing curricula in different teacher education routes with regard to different ESD-related topics.
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1. Introduction


Education for sustainable development (ESD) [1] provides a framework for supporting the achievement of the United Nations’ sustainable development goals (UN-SDGs) [2], especially SDG 4—Quality Education of the 2030 Agenda, adopted by the United Nations General Assembly UN Resolution 70/1, 2015. Successful implementation of ESD requires the networking of regional and global initiatives in order to anchor global sustainability challenges in society in a fundamental and timely manner through high-quality educational offerings.



Special attention must be paid to teacher education, as it promises to have multiplier effects that will eventually reach all levels of education. To be effective, ESD-related content must be successfully implemented in the general school system and in all subjects taught [3]. This means that teachers working in schools need to be acquainted with specific ESD-related topics [4]—and the question is how much the teachers themselves are exposed to these concepts in their own initial teacher training.



Research Purpose


In this paper, we investigate how newly qualified teachers (NQTs) become acquainted with ESD topics during their initial teacher education and training in Austria. Our primary focus will be on the distribution of relevant ESD topics across the various routes to becoming a teacher. While the importance of ESD in Austrian schools has been increasingly understood since 2016 [5] (p. 16) and a corresponding initial spark has been given by anchoring it in textbooks and other systemic efforts, we know little about how these topics are also prevalent in the different teacher education and training trajectories. Specifically, we look at three different routes to becoming a teacher:




	
“Traditional” teacher education at institutions of higher education—this is the main route for the vast majority of teachers in Austria;



	
Teacher education and training of upper secondary level “vocational education” (alternative route for vocational education with subject-dependent professional background);



	
Lateral entry teachers without teaching degrees employed through special contracts.










2. Theoretical Background


2.1. Education for Sustainable Development (ESD)


ESD aims to empower people to make informed choices and to act responsibly to protect the environment, promote a more eco-social economy, and create a just society for current and future generations, while respecting cultural diversity in our rapidly globalizing world. The growing relevance of the global educational environment for a debate on humanization and an understanding of the living world and related fields of action led to the declaration by the United Nations of the Decade of Education for Sustainable Development from 2005 to 2014 [1]. This period also marked the beginning of increased political interest in promoting conditions for social stakeholders to act towards sustainable development. The growing political interest led to the fact that from 2005 onwards, global initiatives, such as the UNECE Strategy for Education for Sustainable Development [6], transitioning into the UN Global Action Programme and Education for Sustainable Development (2015–2019) [7], attracted increased global attention. The resolution of Agenda 2030 at the 2015 UN Climate Summit and the adoption of the 17 sustainable development goals (SDGs) allowed the lessons of the Decade of Education for Sustainable Development to be clearly articulated, concretized, and globally communicated [2,8]. An in-depth addition to contextual learning objectives and approaches, given their relevance to the education sector, was followed up with two years later [9]. In 2020, the roadmap was aligned in more detail with the target dimensions and needs of Agenda 2030 and the 17 SDGs under the overarching theme of Education 2030 [10].



For an effective implementation of ESD, international sustainability resolutions refer to the interaction of different levels of impact. The report of Johannesburg 2002, for example, describes the need to strengthen the interacting pillars of sustainability at the micro, meso, and macro levels of economic, social, and environmental development from the perspective of collective responsibility [11]. In addition to the macro level, which is mainly based on UN resolutions and global agreements, an interest in ESD implementation strategies has been established at the meso (national) and micro (regional) levels since the adoption of the 2030 Agenda. With a clear focus on the primarily German-speaking region (Austria and Germany), different scientific excursions at these levels have been observed since 2015. Bottom-up approaches, such as street-level research in regional settings [12] and state-wide status surveys in national settings [13], can help to understand the barriers to implementing high-level specifications of global implementation schemes at the actual places of impact. Schools, and especially teachers, are often seen as particularly important multipliers for implementation success. Grund and Brock (2018) showed that three years after the adoption of the 2030 Agenda, curricular embedding of ESD in teacher training programs was still seen as the biggest hurdle to successfully implementing ESD concepts in the classroom by practicing teachers in Germany [14]. Similar studies in the context of Austria are not known to the authors at this point, which is why this next section is dedicated to the history of education for sustainable development in Austrian teacher education, the specific context in which this research study is embedded.




2.2. History of Education for Sustainable Development in Austrian Teacher Education


The 2020 report on the implementation of the sustainable development goals, published by the Austrian Federal Chancellery, states a clear commitment to the fundamental strategy of anchoring the SDGs and the paradigm of ESD across the entire education sector up to the university level [5] (p. 26). First efforts to integrate interdisciplinary sustainability and environmental content into Austrian teacher education began in the early 2000s, although they were not yet under the name of ESD [15,16,17]. As early as 2004, growing pressure from the political culture to participate in the debates about sustainability and the environment led to a series of educational conferences on educational policy and scientific recommendations to consider ESD in teacher education [18,19]. Therefore, the government-supported “BiNE curriculum” for teacher professionalization was created as a multi-stakeholder output between politics and educational science to reach a consensus on the importance of including ESD in the Austrian education system.



This professionalization program for teachers in the field of ESD was jointly developed by scientists from different Austrian universities and pedagogical colleges and has been a success story across the federal states until today. In the curriculum, the dimensions of values, feelings, knowledge, and skills are emphasized. In addition to communicating and reflecting, other skills, such as developing visions, planning, and organizing, as well as networking, are fundamental competencies for ESD. In the sense of action research, participants should be prompted to lead projects at their own institutions and, with the help of reflective processes, to anchor them there sustainably through iterative improvements [20,21,22,23,24,25].



Steiner and Rauch [26] compiled a policy paper on the topic of integrating ESD into Austrian teacher education that recommends having one (compulsory) seminar in which ESD is discussed with the students as the minimum for teacher education curricula. This implies that there should be no student teachers in Austria who have not dealt with ESD at least once during one semester of their education. Today, such a course exists alongside the basic Austrian teacher training as a further training measure, but it is not obligatory in the training.




2.3. Routes to Becoming a Teacher


Teacher education and training for secondary education in Austria encompasses three essentially separate routes into the teaching profession, depending on the duration of training, the prior experience of the teacher candidates, and the type of school that they are aiming for. Specifically, we focus on three routes in this paper, which we label the teacher education route, the vocational education route, and the practice route (see Figure 1):




	
Teacher education route: Teacher education and training of secondary level “general education” of all subjects; the formal training track primarily covers the compulsory school sector after four years of primary school, which is compulsory for all Austrian pupils, and the higher secondary level of general education (“new” secondary schools/middle schools, polytechnic schools/pre-vocational schools, and high schools/grammar schools).



	
Vocational education route: Teacher education and training of upper secondary level “vocational education”; the unrelated formal training track enables practitioners from different subject areas (with professional experience) to acquire pedagogical postgraduate training for the higher secondary level in vocational education (upper secondary federal institutes of technology, agricultural and forestry schools, and upper secondary business schools) after completing a basic degree (master’s level).



	
Practice route: Lateral entry teachers who, due to the shortage of teachers without teaching degrees, are employed on special contracts at selected, mostly socioeconomically disadvantaged school locations (secondary schools/middle schools and polytechnic schools/pre-vocational schools that receive too few applications from certified teachers).










3. Materials and Methods


3.1. Sample


In this paper, we study bachelor’s and master’s students of teacher education and NQTs in Austria and ask about their exposure to various topics relating to ESD during their studies. As indicated above, we are interested in the different pathways available to becoming a teacher, which, next to the traditional pathway of formal studies at institution of teacher education, also include routes via postgraduate teacher education for vocational training, as well as informal education.



Therefore, we sent surveys to three different types of institutions:




	
Traditional institutions for teacher education to cover the teacher education route (with all 26 institutions located in Austria included in the sampling frame; n = 180);



	
A college that offers a teaching license for completing vocational training in agricultural and environmental education that allows teachers to enter the profession next to those who followed the traditional curricula of teacher education (n = 79). The University College of Agricultural and Environmental Education (UCAEP) was deliberately chosen for the vocational education sample because the origin of today’s sustainability discussion and understanding is justly derived from the field of agriculture and forestry [27]. This sample was used to inform the vocational education route;



	
Teach for Austria, an organization that is part of the Teach for All network, which allows individuals to enter the profession without formal pedagogical education (n = 106). Teach For Austria was added to the sample because the organization represents the largest private–public collaboration for the Austrian practice route in teacher education and training. This sample was used mainly to provide information about the practice route, but it also provided data for the second group—the commonality being that participants in both groups have studied a bachelor’s and/or master’s degree other than a traditional teacher education curriculum.








Since we are interested in the routes that individuals take, and not so much their institutional background, we rearranged this sample of 365 individuals based on their reference point for assessing their exposure to the topics of ESD, which could be:




	
a curriculum of teacher education (teacher education route, n = 231),



	
any other higher education curriculum (vocational education route, n = 134),



	
or teaching practice (practice route, n = 106).









3.2. Instruments


We were especially interested in learning more about the respondents’ views of how much they have learned about ESD-related topics during their studies or during their initial years as teachers. In other words, we focus on the degree of exposure to the ESD-related topics; we do not measure opinions or understanding about these topics. Since there is no existing survey instrument for this, we integrated a qualitative pre-study to develop a measurement instrument ourselves. Hence, we applied a mixed-methods design, where a qualitative, preliminary study was implemented to develop [28] the measurement instrument for the subsequent quantitative main study. The survey instrument used can be seen in the Appendix A.



The aim of this preliminary study was to gain insights into ESD-related core topics for Austrian teacher education to subsequently construct the quantitative measurement instrument. Here, the orientation framework for global development education served as a reference, which anchors detailed dimensions of ESD, as well as providing instructional content for different subjects and recommendations for teacher education [29]. The orientation framework thereby contextualizes the outcome of a joint project of the Standing Conference of the Ministers of Education and Cultural Affairs of the Federal Republic of Germany and the German Federal Ministry for Economic Cooperation and Development from 2004 to 2015. The orientation framework refers to ESD content and dimensions that can be defined as a common approach in Germany, Austria, and Switzerland.



In the preliminary study, a qualitative content analysis based on the orientation framework was used to screen the core dimensions for the survey instrument. More specifically, frequency analysis [30] was applied to the data sets and identified through the software atlas.ti. A word frequency list was created based on the orientation framework [29] after removing a usual list of stop words (which includes, e.g., prepositions, numbers, or words that are without lexical meaning or unavoidable in the school context) and after aggregating similar words (e.g., “school” and “schools”).



In the next step, the key terms were cross-checked with the teacher curricula to determine whether these terms are indeed present in and relevant to the curricula. Mayring [30] lists some aspects that need to be considered in frequency analyses, such as the extension determination by context (e.g., “no fear”, “less fear”, and “much fear” would be counted once each). As a solution, all individual terms were examined in advance for their contextual binding. As an example, the item “diversity” was mostly subject to the context of culture, language, and/or method. The contextual meaning of the key terms was precisely considered when creating the items for the quantitative instrument. Another preliminary consideration while selecting key terms relates to the ecological, economic, and social dimensions of sustainability. In this context, Kropp [31] points out a general problem with the weighting of these three components, and adds that they may even be mutually exclusive in some cases. For this qualitative pre-study, the focus will, therefore, be on the social and environmental dimensions.



Last, once the key terms were identified, we cross-checked for their appearance and relevance to the Austrian educational curricula and the meso- and macro-level development dimensions described in the Johannesburg 2002 Final Report [11]. The final instrument includes 28 topics derived from the key terms with different contextual focuses which are relevant to ESD in Austrian teacher education. As an answer scale, we propose a rather narrow three-point scale that measures exposure to these topics (see Appendix A).




3.3. Analysis


To answer the research question, we need to compare the ratings of the topics across the three samples. This is achieved by the means of multiple analyses of variance; post hoc tests used TukeyHSD for corrected significance values.





4. Results


4.1. No Difference between Groups


Figure 2 lists the ESD-related topics where no (statistically significant) effects were identified between the three samples (the teacher education route, vocational education route, and the practice route). Most topics in this category are topics that currently are generally discussed a lot—also outside of the higher education curricula. They include sustainability (overall M = 2.54, SD = 0.78), environmental protection (M = 2.32, SD = 0.89), climate change (M = 2.31, SD = 0.89), the consequences of climate change (M = 2.27, SD = 0.90), and the gender gap (M = 2.53, SD = 0.79). Another topic is the pedagogy of peace, which, unlike the others, was rather unpopular across the samples (M = 1.62, SD = 0.82).



The participants also reported similar exposure to the sustainable development goals themselves across samples (M = 2.13, SD = 0.93).




4.2. Primarily in Vocational Education Route


As shown in Figure 3, teachers who completed studies through the vocational education route reported a higher exposure to more global topics, including disparity (overall M = 1.78, SD = 0.89; significant difference to the other two samples, F = 20.29, p < 0.01), global politics (M = 2.11, SD = 0.91; significant difference to teacher education route, F = 18.70, p < 0.01), and general global content (M = 2.41, SD = 0.80; significant difference to teacher education route, F = 4.35, p < 0.05).



For the adjacent topics of colonialism (M = 2.03, SD = 0.97) and media about the African continent (M = 2.13, SD = 0.95), this group reported the highest exposure. The resulting differences were also statistically significant (F = 17.52, p < 0.01 for colonialism, F = 20.08, p < 0.01 for media). This is also true for the topics of peace (M = 2.06, SD = 0.91; significant difference to teacher education route, F = 5.23, p < 0.01) and human rights (M = 2.54, SD = 0.78; significant difference to teacher education route, F = 4.63, p < 0.05).



While no differences among the groups were identified for most environmental topics (see above), there were two exceptions to this, namely, global warming (M = 2.22, SD = 0.91; significant difference to the vocational education route sample, F = 4.59, p < 0.05) and measures taken for environmental protection (M = 2.32, SD = 0.89; significant difference to the other two samples, F = 5.55, p < 0.01).




4.3. Primarily in Practice Route


Those individuals referring to their teaching practice (practice route) report the highest exposure to some topics based on their practical experience in the first years of their practice (see Figure 4). This includes the topics of diversity, education, poverty, and other national topics.



The broad category of diversity includes the topics of cultural heterogeneity (overall M = 2.73, SD = 0.63), language-related diversity (M = 2.64, SD = 0.72), multilingualism (M = 2.46, SD = 0.82), migration (M = 2.44, SD = 0.84), and general diversity topics (M = 2.78, SD = 0.58). For all these topics, the differences to the other two samples are all significant (F = 7.31 to 20.46, all p < 0.01).



Concerning the educational topics, this sample felt more exposure to the topics of education for all (M = 2.10, SD = 0.89; significant difference to the other two samples, F = 25.59, p < 0.01) and ESD (M = 2.31, SD = 0.87; significant difference to the vocational education route sample, F = 4.81, p < 0.01).



Poverty was also a topic with great exposure for this group (M = 2.41, SD = 0.85; significant difference to the other two samples, F = 25.46, p < 0.01), as was children’s rights (M = 2.42, SD = 0.84; significant difference to the other two samples, F = 15.81, p < 0.01).



This group also reported a higher exposure to more local and national topics. Specifically, this included information about national governments (M = 2.21, SD = 0.92; significant difference to the teacher education route sample, F = 19.20, p < 0.01) and general national contents (M = 2.46, SD = 0.79; significant difference to the other two samples, F = 5.93, p < 0.01).




4.4. Primarily in Teacher Education Route


According to the data, none of the categories from the developed instrument were reported to have the highest exposure among students of the traditional teacher education route. Curiously, however, one related question where this group scored highest was an introductory question whether they are aware of the sustainable development goals (“1” = yes, “0” = no), in general. Here, the students of the regular teacher education route programs reported the highest awareness (84% indicated awareness), and the differences to the two other groups are statistically significant (F = 4.30, p > 0.05).





5. Discussion


We set out to describe how different routes to becoming a teacher affect exposure to central ESD concepts. Overall, our exploratory, two-stage mixed-methods design was able to determine the initial implications for the presence of ESD topics in three different routes to becoming a teacher in Austria. The underlying sample showed that the ESD topics had different ranking effect sizes in the different education and training programs. Interestingly, the general teacher education route group was most aware of the SDGs and Agenda 2030 topics. However, for all other key categories surveyed, the two more specific education and training programs demonstrated a higher presence of these topics with significant results. One possible explanation for this could be that the SDGs have an emerging presence in the field of prospective teachers due to their omnipresent media and public attention (non-scientific articles in journals, Ministry of Education broadcasts, and lectures in the field of education) with SDG4—Quality Education. However, the actual inclusion of content dimensions in studies could still be increased in all areas.



Remarkably, the other two—arguably more specific—programs showed stronger profiles with the distribution of key topics. The group taking the practice route showed the greatest significant differences in national, social, and specific themes of cultural diversity, poverty, and migration throughout the two-year lateral entry program. The relevance of this content to the accompanying teacher education also accurately describes the target action areas of the organization that provided the sampling frame in this study (Teach for Austria). The vocational education route showed significant differences in key global issues, such as global governance issues, disparity, and the media image of Africa and colonialism, alongside the environmental content of global warming and action to protect the environment. Despite no further disaggregation at the level of the underlying subject studies, these findings reveal clear differences in ESD-related subject content that demonstrates subject-specific higher relevance in different target school types for teachers.



The findings confirm that ESD topics are already present in a variety of ways in different programs with differing degrees of relevance. In the sense of Agenda 2030, this circumstance shows that the entire breadth of topics is difficult to map in individual programs, since in some areas subject-specific know-how and a target school form-relevant background are essential.



5.1. Primarily in Practice Route


The sample that referred to the ESD-related topics was made up of NQTs trained by Teach for Austria (TFA). It is not a surprise that they scored highly on national educational and political ESD issues, as this basic approach is reflected in the understanding of the globally active Teach for All network, whose core competence focuses on alternative teacher training to improve educational equity. The network, as of 2021, includes affiliate organizations in over 60 member countries that make notable contributions to the education system in their respective national settings [32]. The overarching goal of the program is to promote equity in education systems in different countries in collaboration with professional teachers. With respect to Austria, the goal of TFA is to address and improve the unequal distributed equity of opportunity in Austrian education, which remains highly dependent on family background and social environment [33].



The important topics during the training of TFA mainly includes the ESD-related items education for all, poverty, children rights, and migration next to the item national government, which show the largest effect sizes within the practice route.



In this regard, it is important to highlight the motivational background to join the teaching profession, which in the case of TFA fellowship teachers is grounded less in the professional interest of teaching the subjects themselves but rather in the social dimension [31]. The principal didactic and pedagogical suitability of fellowship teachers in comparison to basic trained teachers was further supported in the European Erasmus+ project, “A New Way For New Talents in Teaching”, conducted in five countries [34]. The relevance of key ESD dimensions in the training of TFA fellowship teachers, which are shown with regard to the present study, thereby fulfill the demands for a variety of social topics on a meso and macro level, and therefore foster educational transformation.




5.2. Primarily in Vocational Education Route


Those entering the teaching profession with a university degree outside of the field of teacher education became most acquainted with topics such as global disparity, media image of Africa, colonialism of Africa, and global government issues. This reflects the findings of Abs et al. [34] that over 75% of the practitioners with a professional studies background either studied or worked abroad at times and thus had more international experiences compared to regular teachers. Likewise, it appears that in the context of global issues, “social responsibility” is the strongest motivator for the teaching profession among practitioners (TFA), compared to “subject-specific motivation” among formally trained teachers (control group), and it holds a correspondingly high intrinsic value for understanding these issues [34] (p. 95). In addition to the global, socially connotative topic areas, the two key ESD-related areas of taking action to protect the environment and global warming have the largest effect sizes. An interesting finding is the significant result of this group regarding the items taking action to protect the environment and global warming compared to the non-significant results of the items environmental protection, climate change, and consequences of climate change for all groups. Whereas the first two target dimensions show a clear ESD-specific dimension of intrinsic “evaluating” and “acting” [29], the latter three can be assigned to an elementary “recognition” in the sense of ESD. The relevance of taking action to protect the environment and global warming in teacher education for the school sector of vocational education in the agricultural and environmental sector legitimately carries a high value for this target group. Therefore, the UCAEP participates in a number of different European Erasmus+ funded development projects in the agricultural and environmental sector, such as UniClad (enhancing the capacity of universities to initiate and to participate in clusters on development in innovation and sustainability principles) [35], Agritrain (Train the Trainer for a Sustainable Agriculture) [36], or SoFarEdu (Social Farming in Higher Education) [37]. Many of the target themes have an urgent global dimension and seem irrevocable in relation to ESD-enabled teacher education in today’s world. In addition, synergies from different countries provide added value for students, the university itself, and scientific progress, enriching the teaching–learning experience for prospective teachers in vocational education.



For both the topics where practitioners and individuals with a background in other studies indicated the most acquaintance, future research could not only pose the question as to why this is the case (although we have made a start and offered some explanations above), but also as to whether more balance across the routes of becoming a teacher is a desirable goal. For higher education professionals, the question becomes what could be learned from these differences.




5.3. No Difference between Groups


No significant results were observed for some key topics. This circumstance can potentially be due to a certain precision of the question dimension or to an over-generalization of complex topics that cannot be sharply separated. A good example is provided by the item sustainability, since this term is inflationary and understood as a synonym for “good” in today’s world, and is often used blurrily regarding its original forestry meaning for resource equity across generations. Furthermore, sustainability is often used as a connotation in the most diverse areas as a sales argument, or legitimation for the implementation of processes, projects, or other ventures. Likewise, no significant differences were found for environmental protection, climate change, and consequences of climate change, which can be attributed to the great media attention these topics have received in recent years. It is very likely that these topics are present in some way in all routes towards becoming a teacher and therefore do not provide significant differences. The item pedagogy of peace has no significant differences between the different groups, nor was it assessed by the students and NQTs as really present in teacher education. Peace education as a part of the subject “civic education” is anchored in the school curricula in Austria, but it hardly reaches the reality in school practice, because it has been insufficiently implemented and there is no mandatory teacher training and continuing education in this area in Austria. There is an increasing debate about whether peace education, global learning, and democracy education are merely sub-disciplines of civic education. Here, a sharpening of the terms and the contents behind them would be necessary, whereby until now all actors are required to do this conceptual and definitional work themselves [38]. The fact that the sustainable development goals themselves are not yet widely disseminated and included in teacher education may be related to the fact that they were only adopted by the UN in the last quarter of 2015 and the time since then still seems too short for them to have been sufficiently integrated.




5.4. Limitations and Implications for Research


In this section, we discuss the meaning of the descriptive finding offered here with respect to avenues for further research. Given the exploratory and cross-sectional nature of the project presented here, further research is necessary to increase the robustness and generalizability of the findings presented and to find (more causal) explanations for the data. Specifically, future research could improve on the measurement and the sampling. Concerning measurement, two directions seem especially important. First, a general measurement instrument could be developed that gauges exposure to ESD-related topics more accurately and completely. In this study, we have used a mixed-methods approach with a developmental, qualitative pre-study to make up for the fact that no such instrument exists at this point. However, while we believe that the measurement instrument produced by this qualitative component was useful for our study, it might not be enough going forward. Second, our measurement instrument focused quite narrowly on the concepts related to our research question. We do not have a lot of information about any pedagogical experience outside the teacher education and training programs discussed in this study (as this was not our aim). However, obtaining more biographical information about learning trajectories and competencies might be useful to understand the topic more thoroughly. A next step in this context could be to collect more details regarding the individual contact to ESD topics through subject-specific study background and/or professional contextual knowledge. In the case of the vocational education route, these results could shed light on whether prior biographical knowledge of student teachers might lead to overall higher exposure concerning ESD core topics compared to the more curricular predefined (general) teacher education route.



Concerning sampling, we have focused on a relatively narrow set of organizations that we believe to represent the available routes for becoming a teacher in Austria very well. The finding that no specific item with the highest expression (except for the SDG item) occurred in the most frequently chosen traditional education route compared to the other routes should prompt further in-depth research. Derived from this, the fundamental question arises as to whether a deeper anchoring of the ESD core topics seems possible at all in the traditional education route due to an already extensive number of curricular requirements that must be completed in parallel. However, especially for the “alternative” routes outside studying teacher education curricula at institutions of higher education, a plethora of options exist (although all of them are of very small size). Future research could also concentrate on a broader and more international approach to sampling to see in how far the results of this exploratory study are generalizable.




5.5. Implications for Practice


The findings of this exploratory study suggest a few implications for (teacher education) practice. Discussion is needed about the topics where exposure was reported at (relatively) low levels. These blind spots could serve as a starting point, similar to an approach carried out in Vietnam [39], to identify ESD-related courses within low-level exposure areas throughout the curricula of universities in the four major Austrian educational networks. Further inspired by this study, a credit-based elective system for ESD courses could be introduced among the different educational institutions within one educational network, making a certain number of self-selectable courses of different ESD dimensions mandatory in this regard. Moreover, our explorative study shows that content-related ESD topics (for example, taking action to protect the environment and global warming) were significantly more prevalent among students at the specialized institution in the vocational education route (agricultural and environmental education teacher training) than in the traditional education route. Taking this into account, the existing educational networks in Austrian teacher education can provide a basic framework for increased inter- and transdisciplinary cooperation between the various training institutions focusing on different (ESD-related) subject-specific expertise.



A further finding indicates that a few ESD-related topics—although prominent in the guiding texts which our measurement instrument was based on—did not appear prominently during teacher training irrespective of the route taken. This indicates that there might be blind spots regarding key ESD pillars in all routes to becoming a teacher in Austria. A cross-university evaluation of all the educational institutions of all four Austrian educational networks is needed to estimate whether a more explicit inclusion in teacher education and training may be useful.




5.6. International Positioning


Aligned with much of the philosophy behind ESD, our research is localized to a specific regional context: Austria. This, however, does not mean that international research may not connect to our study. Our methodological approach shows a feasible way to identify important core concepts from higher-level ESD guidance documents (in our case, the Orientation Framework for Global Development Education for Austria, Germany, and Switzerland) and to adapt them to relevant teacher education content using further scientific evidence. The following step allow researchers to quantify and monitor the previously identified ESD core concepts by means of a specifically developed measurement tool for selected teacher education routes to reveal potential blind spots within the national setting. The importance of these national contributions for the international setting has already been demonstrated by UNESCO in 2017 [40], showing that in many countries (including Australia, Brazil, Canada, China, Costa Rica, England, Ireland, Jamaica, Nigeria, Pakistan, Poland, South Africa, South Sudan, Spain, Switzerland, Uganda, and the United States of America) blind spots towards the implementation of ESD in teacher education are omnipresent at different levels. Although evidence exists that engagement with ESD is increasing in teacher education, in many cases related courses are found as optional add-ons to core courses and are largely dependent on the interest of individual teacher educators, the priorities of schools, individual teachers, as well as committed NGOs. There is also a tendency in many countries for ESD to be promoted in teacher education in parallel tracks, which can be a major challenge, as in many cases this can run counter to prevailing country-specific approaches to teacher education and training. In addition, the study notes that civil society organizations, as well as policymakers outside the education sector, can sometimes have a major influence on ESD practices in teacher education.



In addition to anchoring ESD core topics in teacher education, the scientific body shows further important elements for basic implementation. Evans and Ferreira (2020) [41] refer on to ESD-based, teacher-centered learning already being performed in initial teacher education. Based on the findings of Sterling (2011) [42], the implementation success thereby depends on three “levels of learning”. Sterling takes the example of “plastic waste” to describe the different levels of learning that prospective teachers themselves have to go through in order to move from “first-order learning” (increasing knowledge and/or awareness towards “plastic waste”) to “second-order learning” (referring to learning that changes the learner’s beliefs, values, assumptions, and ways of acting towards “plastic waste”) to “third-order learning” (changing the learner’s epistemology towards their understanding of “plastic waste”). Moreover, “third-order learning”, commonly referred to as transformative learning according to Mezirow [43], is considered an important basis for an ESD-centered pedagogical-didactic starting point and is understood as the foundation for sustainable learning.



With respect to this, teacher trainers in Austria could seek ways to include these topics in more informal, softer ways, for example, by having ESD-orientated research courses in teacher education [44] next to cross-university experienced-based learning approaches at the science–society interface on related subjects [45].
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Appendix A


Here, we present the details about the quantitative measurement instrument used in this exploratory study. As mentioned above, it superficially measures exposure to ESD-related topics to gain first insights into this field. We provide information about the prompt (introductory text), the topics referred to (items), and the answer scale.



Prompt



Did you learn about these topics during…



	
…your study program or non-teaching work experience? (Practice route, vocational ed route)



	
…your induction phase? (Practice route)?



	
…your teacher education programme? (Traditional route)?






Note: Each question has its own block of topics.



Topics (Alphabetical Order)



Children’s rights; climate change; cultural diversity; current international government decisions (e.g., COVID-19, Black Lives Matter, various elections, etc.); current national government decisions (e.g., COVID-19, Black Lives Matter, various elections, etc.); differences in the global north compared to the global south and resulting conditions; education for sustainable development; effects of climate change; environmental protection; gender equality; gender gap; global content (global aspects and impacts); global warming; high-quality education for all nations; human rights; media image of Africa; migration and flight; multilingualism and language diversity; national content (in this study: direct reference to Austria); necessary measures for environmental protection; peace; peace education; poverty; sustainable development goals (SDGs); significance of colonialism for Africa; social diversity; sustainability; importance of multilingualism for one’s life.



Answer Scale



“1” = no, “2” = uncertain/maybe, “3” = yes
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Figure 1. Routes in Austrian Teacher training. 
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Figure 2. Overview of the results with no statistically significant differences between routes; the plus sign marks the mean (x-axis) and standard deviation across groups (a bigger sign equals a larger standard deviation). 
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Figure 3. Overview of the results where the route via vocational education offered more exposure; the plus sign marks the mean (x-axis) and standard deviation across groups (a bigger sign equals a larger standard deviation). 
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Figure 4. Overview of the results where the route via practice offered more exposure; the plus sign marks the mean (x-axis) and standard deviation across groups (a bigger sign equals a larger standard deviation). 
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[image: Sustainability 13 11585 g004]













	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2021 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






media/file4.png
ESD topics

SUSTAINABILITY

PED. for PEACE

IMPACT CLIMATE CHG.

GEMNDER GAP

GENDER EQUAL

ENVIRONMMENTAL PROTECTION

CLIMATE CHG.

No difference between routes

1.0 15 20
mean

Bl 7eachered Route B vocational Ed. Route

2.3

Practice Route

3.0






nav.xhtml


  sustainability-13-11585


  
    		
      sustainability-13-11585
    


  




  





media/file2.png
Teacher Ed. route

Vocational Ed. route

Practice route

subject-specific training (Bachelor/ Master of Education)

-~ pedagogical training (Bachelor/ Master: of Education)

professional studies
(Master’s Degree)

professional studies
(Bachelor’s, Master’s
Degree)

vocational pedagogical
training (Bachelor of :
Education)

pedagogical training on
the job (Practice Route)






media/file5.jpg
ESD topics.

Primarily in Vocational Education route

pEACE

MEDIAAFRICA-

HUMAN RIGHTS

(GLOBAL WARMNG

GLOBAL TOPICS:

GLOBAL POLTICS:

(GLOBAL DISPARITY

COLON. AFRICA-

ACTIONS ENVIRO. PROTECT.

m s 20 25 30
mean

I rescnerc rove [l vocatonsice Rove (1] pracie Rove





media/file3.jpg
ESD topics.

susTANABLTY
PED. for PEACE

INPACT CLIMATE CHG.
GENDER AP

GENDER EQUAL:
ENVIRONMENTAL PROTECTION

CUMATE CHG.

No difference between routes

M 3 20
mean

I reschera oue [l VocsbonsiE Rovke

Pracice Route

30






media/file1.jpg
Teacher Ed. route

Vocational Ed. route

Practice route

subject-specific training (Bachelor/ Master of Education)

pedagogical training (Bachelor/ Master of Education)

Vocational pedagogical
= | training (Bachelor of
Education)

professional studies

(Master's Degree)

professional stud

| Pedagoical traiming on

(Bachelor's, Maste oo mactice Resie

Degree)






media/file7.jpg
Primarily in Practice route

poveRTy
HAToNAL ToRiS
ATonA oL
wnne =+
weranN-
Unicusceon: +
e

+

ESD topics

EDUFORALL

OVERSTY:
CULTURAL DI,
CHILDREN RIGHTS

=+

n s 20 25
mean

[ ] O N p—





media/file0.png





media/file8.png
ESD topics

POVERTY
MNATIOMAL TOPICS
MATIONAL POLITICS
MULTILING.
MIGRATION
LANMGUAGE DIV.
EsSD

EDU FOR ALL
DIVERSITY
CULTURAL DIV.
CHILDREN RIGHTS

Primarily in Practice route

_|_

+
_|_
10 15 20 25 30
mean
B reachercd Route [ vocational Ed. Route ~ Practice Route






media/file6.png
ESD topics

Primarily in Vocational Education route

S Mg

MEDIA AFRICA :

HUMAN RIGHTS

GLOBAL WARMING

GLOBAL TOFICS

GLOBAL POLITICS |

GLOBAL DISPARITY |

COLON. AFRICA |

ACTIONS ENVIRO. PROTELCT.

10 15 20
mean

B reachered Route B vocational Ed. Route

2.5

Practice Route

3.0






