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Abstract

:

Over recent decades, education policy has been preoccupied with economic growth while paying insufficient heed to global sustainability challenges. International initiatives to promote education for sustainable development (ESD) have been hampered by a lack of clarity on how to implement this form of education. To address this concern, a Rounder Sense of Purpose (RSP) began as a three-year EU-funded project that set out to develop a practical accreditation model for educators working on ESD. Expert and user opinion was sought through several rounds of structured consultation with over 500 people, chiefly using a Delphi approach, to develop and validate the model. The resulting framework comprises 12 competences, each with three learning outcomes and several underpinning components. This is supported by a range of activities largely reflecting a constructivist pedagogy. A range of assessment techniques have also been piloted within the project although this remains an area for further enquiry. Ultimately, it was decided not to design a single qualification template because defining the award to such a level of detail would make it more difficult to apply across multiple jurisdictions. Partners also felt that such an approach would atomize learning in a way that runs counter to the holistic principles of sustainability. RSP provided a rich learning experience for those involved and has already demonstrated its potential to extend its impact well beyond the original participants.
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1. Introduction


For over 30 years, education reform globally has been characterized by increasing standardization and a “narrowing of what counts as curriculum” [1] (p. 35). Education policy has been preoccupied with economic growth while paying insufficient heed to the way in which wealth is distributed, with one percent of the global population now having more wealth than the remaining 99% combined [2]. Perhaps even more alarmingly, this economic growth is predicated on the exploitation of finite resources, the generation of toxic waste and changes to the planet’s biodiversity and climate on a scale that threatens our survivability.



The long-standing mismatch between these global challenges and the lack of a coherent educational policy response has stimulated decades of international initiatives to enhance or re-define education. Indeed, education is seen as “a critical tool in the transformation towards sustainability” [3] (p. 600). Such transformation requires teachers who have a good grasp of pressing sustainability challenges and who can effectively engage their students in processes of positive societal change [4]. Efforts to reorient education in this way face at least two critical drawbacks: firstly, a lack of conceptual clarity, with labels ranging from “environmental education” to “learning for sustainability” to “education for sustainable development” (ESD), each being interpreted differently by a range of actors. Secondly, the practical implications of these ideas are not clear for most education professionals who are invited to adopt them.



It is the second of these concerns that inspired the project, a Rounder Sense of Purpose (RSP), which set out to develop and test a framework of educator competences that could contribute to achieving a more sustainable world. The project name deliberately invokes the challenge of promoting a more holistic vision of education while avoiding the trap of limiting this in the minds of education professionals to something that is about sustainable development rather than education itself. The first phase of the RSP project ran for three years between 2015 and 2018. Funded under the European Union Erasmus+ program, the project partners were the University of Gloucestershire (UK), Frederick University (Cyprus), the Hungarian Research Teachers’ Association, the Italian Association for Sustainability Science, Duurzame PABO (The Netherlands) and Tallinn University (Estonia). The project set out to develop a pan-European qualification although this soon appeared to be unattainable and so the focus shifted to the components, principally the competences, that might underpin a qualification in education for sustainable development (ESD) in any context.



This paper explains the background to the RSP project, provides brief examples of its action research approach, reports on its outputs, and concludes with areas for further research that are currently the focus of a second project phase.




2. Background


2.1. Defining Competence


The literature on competences, and that related to sustainability competences in particular, reveals a degree of conceptual ambiguity as the term competence is associated with skills, abilities, capabilities, capacities, qualifications, and other concepts. Competences are seen as a complex of knowledge, skills, and attitudes that enable successful task performance and problem solving [5]. For the teacher, competences help them to become able to perform better and more effectively under different circumstances, frameworks and conditions [6,7,8]. What is required therefore is not the mere achievement of educational goals, but what makes teachers able to meet those goals [9,10]. According to Weinert [11] competences are the positive combination of an individual’s knowledge, ability, and willingness to cope successfully and responsibly with changing situations. Competences are not therefore simply concerned with teachers’ ability to meet visible goals but also extend to characteristics that are not immediately obvious yet which might be identified in teachers’ behavior.



For Rost [12], competences cannot be communicated but must be developed, they are not taught but they are learned. Similarly, Sleurs [13] defines competence as “…not what should be taught, but what should be learned, what abilities are needed for acting, which concepts and problem-solving strategies people should have acquired” (ibid: 40). This internalizing quality is emphasized by Barth et al. [14] who understand competences as the interaction between the cognitive construction of mental models and non-cognitive components, citing the concept of value interiorization. The acquisition or development of competence is, in essence, a process by which teachers can demonstrate behaviors and attitudes beyond their inherent abilities and represent internal as well demonstrable behavioral elements. Furthermore, competence itself is not an end state but a quality that is developed continually through practice.



More recently Shephard et al. [15] have questioned the usefulness of the terms “competence” and “capability”, highlighted the failure of existing competence frameworks to distinguish between the outcomes that a learner is expected to achieve and the motivation that a learner may have (or not) to actually enact them. These authors note the internal contradiction between promoting sustainable development competences that ostensibly promote values such as democracy and self-regulation while expecting learners to be wanting to achieve a range of predetermined outcomes. They do concede, however, that competences that apply to professional roles, which individuals have chosen, can legitimately demand obligatory outcome both in terms of skilled behaviors and the willingness to perform them.




2.2. Towards ESD Competences


In 1997 the Organisation for Economic Cooperation and Development (OECD) launched the Defining and Selecting Key Competences Project (DeSeCo). This provided a conceptual framework for defining and evaluating competences for what was then termed “a successful life and a well-functioning society” [16]. Such competences were to extend beyond knowledge and skills to include the ability to meet complex demands, drawing on psychosocial resources such as skills and attitudes in particular contexts [17].



Meanwhile, at the 2003 “Environment for Europe” conference in Kiev, Ministers of the Environment from the 55 Member States of the United Nations Economic Commission for Europe (UNECE) called for ESD to be included in curricula across all phases of education. Responding to this call and building on the work of DeSECo, the Environment and School Initiatives (ENSI) developed the CSAT model—Curriculum Sustainable Development, Competences, Teacher Education [13]. CSAT has three components. Firstly, it defines five learning processes for sustainable development: knowledge; systemic thinking; emotions; ethics and values; action. Secondly, the model perceives the teacher’s professional dimensions as an individual, as a member of the school and as a member of the community. The third component comprises the three interconnected “overall competences” of teaching, reflecting, and networking with others. All three components are understood to move and overlap in various ways as the teacher responds to the complexity of ESD. The sophistication of this model is impressive but also perhaps its major drawback as it is difficult to grasp its potential without a lengthy explanation of its structure even before unpacking each component.



While the ENSI model was being elaborated, UNECE was drafting a Strategy for ESD together with indicators to monitor its implementation [18]. At the first monitoring meeting for the ESD Strategy in Belgrade in 2007, UNECE Member States reported that the lack of competence among teachers and other educators was the most significant “bottleneck” facing the promotion of ESD in their countries. UNECE established an expert group with the mandate to prepare a range of core competences in ESD for educators plus guidelines for developing the competences among educators; this was intended to serve as a tool for facilitating the integration of ESD into all educational programs at all levels. The expert group identified 39 competences presented in a 4 × 3 matrix (Table 1) with the rows aligned to UNESCO’s four pillars of learning: learning to know; learning to do; learning to live and work together; learning to be [19]. The columns represented three broad domains: holistic approach; envisioning change; achieving transformation [20].



The UNECE framework represents a significant attempt to identify competences in a systematic and comprehensive manner with the explicit aim of becoming a commonly shared reference framework. Beyond identifying these competences, the expert group presented a tool for practical workshops for policymakers and ESD practitioners. The aim here was to explore how educator competences could be developed, emphasizing that learning about the ESD competences should not be an end in its own right but should be seen as “part of a process through which policy and practices are changed” [21] (p. 7). Despite these efforts, the UNECE ESD competence framework does not appear to have had the impact that was sought, largely because it remains a theoretical tool. The 39 competence statements are not expressed as assessable competences neither have they been tested against real educational contexts. Among partners involved in the RSP project, most of whom had attempted to implement the UNECE framework in some form, there was a general consensus that the UNECE competences were abstract, complex, and repetitious, and that the total of 39 was simply unmanageable.



Since publication of the UNECE framework, the concept of competences in relation to ESD has continued to develop. Indeed, competence acquisition is deemed to be as necessary as ever because it shifts education from input to output orientation [22,23] and consequently bridges the gap between knowledge and action [24]. Despite the progress and developments in this area, the literature remains dominated by “laundry lists” [25] and a lack of justification linking theoretical frameworks with their practical implementation. Subsequent efforts to address this gap include the work of Lozano et al. [26,27], who have sought to link pedagogical approaches to sustainable development competences, while Bürgener and Barth [28] have explored the potential of open learning environments [29] in supporting sustainability competences among educators. With this in mind, the RSP project set out to revisit the UNECE competence framework with the explicit aim of developing an accessible set of competences that can be used in accreditation models across a range of jurisdictions.





3. Materials and Methods


3.1. The RSP Distillation Process


RSP partners reduced UNECE’s original 39 competence statements down to 12 through a process of “distillation”. Each partner took a slightly different approach but at its core the process involved a careful reading of the UNECE framework and matching statements that appeared to cover similar learning outcomes and reformulating them so that statements could be combined and that some form of assessment would be feasible. Gaps were also identified as the UNECE competences were compared with other sustainable development and ESD competences frameworks [30,31]. Even at this early stage, the opinions of teachers and experts were sought within the partner countries, often through several cycles.



After six months, an initial draft set of reformulated competence statements was agreed at a project meeting hosted by Frederick University in Cyprus. At this time several competence templates were shared and discussed in a session hosted by a colleague with expertise in accreditation. It became apparent at this point that if the RSP framework was formulated to fit a given competence template for one jurisdiction, this would make it less accessible to others. This is because each country, and in some cases each region within a country, uses its own template. An effort was made to retain the structure of the three columns used in the original UNECE framework, but it was decided to drop the use of UNESCO’s four pillars of learning (learning to know, learning to do, etc.) as used by UNECE. This is because any competence would necessarily include all these learning attributes. It was eventually agreed that each RSP competence would comprise the following: title; brief descriptor; three verifiable learning outcomes; enough additional details (termed “underpinning components”) as deemed necessary to make the competence understandable to a non-expert audience.



After the Cyprus meeting the distillation exercise continued in partner countries and included a wide range of actors. In Italy, for example, the process involved members of the Italian Association for Sustainability Science (IASS), chiefly experts and scholars from non-education focused university departments. This generated a broader perspective on the RSP concepts and the elements that emerged from this consultation were seen as necessary from a sustainability science perspective. These concepts include interdependencies in space and time; transdisciplinarity, i.e., going beyond disciplines to integrate knowledge from science and society [32]; an evolutionary view of natural and social processes, understanding of the difference between deterministic or predictive laws and constraints within which a variety of processes are always possible [33]. Respondents also highlighted the need for diversity in the form of a plurality of cultural views and values along with the diversity of species and called for an awareness of limits, not only planetary limits but also time limits in relation to biological cycles and human possibilities. A consideration of complex natural and social systems emphasized the need for an awareness of the unpredictability of—and the risk associated with—our every action or inaction. Such concepts were seen as insufficiently stressed by the UNECE competences and consequently were included in the RSP framework.




3.2. Delphi Studies: Testing the Competences


The distillation process moved seamlessly into a phase of testing and developing the RSP framework. This was achieved by partners running carefully monitored training programs (see below) while in three countries partners used a Delphi research procedure. Delphi is “a method for structuring a group communication process so that the process is effective in allowing a group of individuals, as a whole, to deal with a complex problem” [34]. Each RSP partner invited individual contributions that were shared among participants to evaluate the results and formulate next steps. This procedure was repeated in cycles until the diverse results lead to an acceptable level of consensus.



3.2.1. Hungary


The Hungarian Research Teachers’ Association conducted a three-cycle Delphi research involving ESD educators who were active in informal and non-formal education settings including members of non-governmental organizations and forest school educators. These educators reach about 20% of the primary and secondary school student population in Hungary and collaborate regularly with teachers from about 30% of schools.



In the first step, using a 4-point Likert scale, practitioners reflected on the relevance of the 12 competence areas. This was the most diverse group including 42 educators from 30 different organizations. In the second cycle, 17 practitioners reflected in the same way on learning outcomes and competence elements with the possibility to add comments. In the third cycle, an expert group of six experienced educators reflected on the findings of the earlier cycles via video conference.



Besides sketching a positive view on the relevance of the competence framework in general, this research drew attention to interrelationships and the overlapping of competences in the model. The research also emphasized areas where more intense training might be needed in Hungary. Some competences, such as empathy, innovation and critical thinking were problematic to translate accurately in the educational framework and proved difficult to demonstrate in practice. These findings correspond with national [35] and international data [36]. The bottleneck of acting for sustainability appears not to be factual knowledge but the integration of this knowledge with the practical experience of students. The research also underlined an interesting phenomenon: educators interpreted many of the competence areas as primarily competences that students (but not educators) need to possess. Furthermore, assessment of competences (especially in the case of empathy) raised concerns in the second and third cycles. These findings were of immediate value in tailoring local educator training programs to participants’ needs.




3.2.2. The Netherlands


The first Delphi cycle conducted by Dutch partner Duurzame PABO discussed the concept of the 12 competences with a range of experts including lecturers, managers, and coordinators of education programs. Several sessions with different experts raised the issues of comprehensibility and applicability. For some the content proved to be too complicated to be readily understood and a recommendation was made to produce a simplified version [37]. The content overall was widely approved and at one point the UNESCO Chair for Re-orienting Teacher Education for Sustainability, Charles Hopkins, stated that the RSP competences have added value to teacher training institutes (TEIs) by supporting the “hidden curriculum” for sustainability.



In a second cycle, the draft RSP competences were used with final year TEI students. After presentations and discussion, students worked on activities to improve specific competences by themselves with the support of their peers. Results from these sessions were discussed among the project team, which led to the clarification of text and some simplification. This also highlighted the important notion that schools differ in their interpretation of texts.



The competences were originally drafted in English, so they had to be translated into Dutch, a process that generated subtle differences in interpretation and meaning. This was unavoidable and was considered acceptable provided that the result reflected the spirit of the original text and that the competences remained usable. The Dutch partner had taken the initiative to develop the RSP website and so the team was forced to triple check all texts and consider the correctness of translations with many experts. An important outcome of this effort is the fact that the competences are being used in several Dutch TEIs and are currently informing the development teams who are renewing the Dutch curricula for primary and secondary education.




3.2.3. Italy


The Italian Delphi study involved a panel of experts drawn from both inside and outside IASS. Nineteen participants (equally distributed across South and North of Italy) included local government representatives with responsibility for environmental education and defining professional qualifications, researchers and scholars on environmental and sustainability education, practitioners (environmental educators and experts from the main environmental non-governmental organizations (NGOs) such as Legambiente) and researchers on sustainability issues. Participants were invited to explore the draft RSP competences and learning outcomes and to relate these to their own practice/experience.



Results of a questionnaire sent to the group raised the following issues:

	-

	
the need for coherence in relation to the theory and practice of sustainable education




	-

	
the practicality of the framework for assessing and possibly certifying the competences




	-

	
the practicality of the framework for training courses for ESD teachers and educators




	-

	
efficacy of the framework in terms of its completeness and its clarity (with some missing and repeated elements being identified).









These results were shared among project partners at a meeting in Hungary where they either contributed to the validation of RSP framework or led to adjustments in text and structure. It was at this meeting that the final structure of the framework was agreed. This comprised 12 competences arranged in a 4 × 3 matrix (in line with the UNECE structure) with each competence having a short descriptive statement behind which would be three assessable learning outcomes. Below this would be further “underpinning components” that would help to explain further the concepts behind each competence.





3.3. Competences for Learners or Educators: The Dual Purpose


During the meeting in Hungary partners noted that each competence statement had a dual purpose, i.e., describing both the competence of the educator and the competences to be developed within the learners with whom they worked. To clarify this relationship, it was felt that the high-level competence statement should apply unambiguously to the educator while the learning outcomes would reflect attributes that the educator would help learners to acquire. The underpinning components were framed as attributes that educators would need to fully achieve the requirements of each competence. It was also agreed that every effort should be made to avoid confusion between competences for ESD and generic sustainable development competences e.g. [23,30].




3.4. Partner Survey


At this stage in the project, the internal and external evaluator conducted a joint survey among the project partners to explore the qualification systems in partners’ countries and ascertain why a teacher or educator in each country would aim for an ESD qualification. Responses suggest that the main beneficiaries of this work would be motivated teachers in formal education with another significant group being professionals involved in informal and non-formal education and employed in institutions dealing with ESD. For this group it was emphasized that certification should give credit to prior learning and experience possibly through the production of a portfolio. A third group identified as people with an interest in certification were students in vocational schools wishing to pursue a career in EE/ESD. In this way the survey validated some of the assumptions made in the project proposal and highlighted the need to make qualifications available at pre-service and professional levels while maintaining “flexibility and adaptation to the countries’ needs” [38].



Adjustments to the framework itself continued throughout the project, particularly in light of the educator preparation programs (see below) and the “multiplier events” (public meetings) held by each partner in the final stages of the project. The foregoing discussion has outlined the process through which the RSP competence framework was developed; the following section provides a review of the framework itself. This, together with the website, which provides guidelines for educator preparation programs, represents the principal legacy of the project.





4. Results


4.1. The RSP Competence Framework


The resulting framework can be presented in a matrix of 12 competences [39,40] arranged in the same three columns as the UNECE framework under headings that reflect essential ESD characteristics: holistic approach, envisioning change, and achieving transformation. The four rows of the RSP competence table suggest a process that the educator might follow:

	(a)

	
integration—using knowledge from different dimensions, looking at interconnections and cause-effect relationships




	(b)

	
involvement—building this understanding into their personal sense of commitment




	(c)

	
practice—combining the two stages above in their practical work as an educator




	(d)

	
reflection—evaluating the process and results of their work, assuming responsibility, and taking decisions before repeating the process in an iterative learning loop.









During the testing phase, partners noted how the competences could not be isolated in the manner suggested by this table format. The Hungarian research had suggested that competences could be re-combined in novel ways. Similarly, a Dutch teacher attending an RSP training program observed:


“As soon as you start to teach one of the competences, you inevitably touch on the other 11.”



(Teacher in The Netherlands)







With this in mind, partners experimented with alternative designs such as representing the competences as segments of concentric circles although this proved equally problematic as they were still seen as discrete entities. It was also noted that the reflective cycle suggested by the rows in the RSP matrix should apply to all competences so while it would be important to highlight this habit of mind, it should not be restricted to any specific cluster of competences. Ultimately, the idea of an artist’s palette was suggested as a means of demonstrating the fluid and flexible nature of competences while suggesting that they might be combined by the educator in creative ways depending on the demands of the context (Figure 1).




4.2. The Competences


As discussed above, the RSP competences evolved through a process of close reading of the UNECE competence framework, a review of related literature and an exhaustive process of professional engagement through Delphi research cycles, workshops, and training programs. The 12 competences to emerge from this process are introduced below, each with a brief rationale.



	
Systems



Basic knowledge about systems is required if one is to understand global challenges such as climate change. Dealing with complex “wicked problems” [41] requires a critical understanding of the relationship between environmental and social systems and the ability to see connections between components and patterns across temporal and spatial domains [42]. This also requires us to recognize how problems are embedded with values, needs and motives, that uncertainty cannot be eliminated and that there may be implications for our actions which are not foreseen [43].



	
Futures



Futures thinking offers ways of addressing and helping to shape the future. It allows for informed reflection on the challenges we face and on how our different actions can contribute to desirable or undesirable futures. It enables individuals to recognize relations and possible evolutions between past, present, and future and envision possible or thinkable futures alternatives and their impact. Being able to envision a sustainable future creatively and innovatively is the first step towards achieving it [44].



	
Participation



Participation in decision making is an essential characteristic of sustainable development governance. It is, therefore, essential that citizens can actively engage in different ways, share and discuss their ideas and be able to contribute towards societal transformations for sustainable development in collective efforts [45].



	
Attentiveness



This competence relates to knowledge about sustainability issues while emphasizing the difference between information and understanding. Our pre-existing knowledge determines how we see the world and what we notice in our environment [46]. Therefore, simply seeing, hearing, or even discussing new information, without becoming explicitly cognizant of it, may not help in understanding the relationships and principles that underlie situations, especially in the case of seemingly contradictory information [47]. The goal of an educator is to help learners to process new knowledge explicitly and not to simply be exposed to information about the world.



	
Empathy



Understanding and responding effectively to our own and others’ emotions helps educators to create positive learning environments, build connections, and develop sources of resilience in the face of inevitable social change. Emotions such as hope, for example, have multiple dimensions; blind hope could be a form of denial, whereas hope founded on evidence [48] can help us act constructively on the fears and anxieties that issues around (un)sustainability can arouse.



	
Engagement



Educators need to satisfy the need for relatedness and autonomy of learners if they are to become motivated to learn about complex systems, to value personal growth and community development and to strive to live more sustainable lives. This means ensuring that learners feel that their ideas, emotions, values, and pace of development are respected. This builds on self-determination theory, an idea that has been validated empirically many times [49,50].



	
Transdisciplinarity



Working towards sustainability calls for the ability to collaborate with a diverse group of people. This goes beyond multidisciplinary teams to consider non-disciplinary actors such as members of a local community. Educators are challenged to promote this competence among their learners and model it by, for example, facilitating school-community collaborations. Another dimension of transdisciplinarity is collaboration within an educational setting through a “whole-institutional approach” [18] (p. 102), which is widely seen as the most effective means of promoting ESD.



	
Innovation



A major challenge for those educating in the context of real-world issues is that traditional didactic methods are rarely the most appropriate; approaches such as situated learning and living laboratories are gaining in popularity. Educators will need to reflect on their practice and renew their methods as they adapt to new situations while understanding that “new” is not necessarily better.



	
Action



Helping learners understand that they can make a difference is a critical role for any ESD educator. Tried and tested methods such as the action competence approach [51] can provide opportunities for learners to express their “political existence”—interacting with strangers as they find their place in the world [52].



	
Criticality



It could be said that a failure to think critically lies behind many of our current “wicked problems” and in an era of “fake news” it is more important than ever to evaluate information, data, actions, and their possible consequences. Educators therefore need to be confident in helping learners to explore underlying assumptions, keeping in mind their own and others’ values. This includes capacities to “construct” (and not only analyze) a problem, to evaluate the reliability of information sources, to draw inferences and deductions and to control and monitor reasoning [53].



	
Responsibility



The educator of ESD may be in the fortunate position of recognizing that they are carrying out meaningful work and thus contributing to a meaningful life. As well as acting transparently and responsibly themselves, the educator of ESD will have a range of tools, e.g., role play, simulations, real-world engagements, through which to develop their learners’ abilities to act responsibly. In this way, they will encourage long-term thinking about what kind of human beings we want to be and what kind of world we want to live in [54].



	
Decisiveness



Developing a society that lives in balance with the environment and that is sustainable means that changes to our individual and collective behaviors need to be made. This requires educators to expose their learners to ethical dilemmas and leading them to think deeply about them. Ultimately, any change requires decisions to be made regarding its nature coupled with an ability to act decisively yet cautiously, weighing up available evidence and recognizing the complexity of the issue [55].







4.3. Levels of Achievement


Defining competences that are to be observed at a given assessment point, particularly in relation to an activity as complex as teaching is not as straightforward as some accreditation frameworks might suggest. Acquiring competence is not a sudden process, neither is it one with a definitive end point; competences may be enhanced with practice throughout one’s life. With this in mind, an effort was made by RSP partners to define levels of competence acquisition. Close attention was paid to the RESFIA+D model [30] that defines seven levels of competence. The distinctions in this case were considered to be too fine grained to be practical and it was agreed that three levels of competence would suffice. These are defined as:



Level 1—The educator uses the competence effectively and experiments with care in familiar contexts



Level 2—The educator reflects on the competence and can use it in new contexts, to face new challenges, and adapt or invent new tools to better exercise the competence



Level 3—The educator has mastery of the competence while simultaneously understanding that it is necessary to continue to improve it; they promote the competence among collaborators and can guide a shared path of training, innovation, and critical reflection on the competence and good practices associated with it.




4.4. Educator Preparation Programmes


As soon as a workable draft of the competence framework became available, project partners began testing all aspects of the framework through the facilitation of workshops and training programs involving a wide range of educators, school leaders and/or student teachers in each country across a variety of ISCED levels (ISCED = UNECO’s International Standard Classification of Education). The aim was to engage 400 participants across the partnership; the final total exceeded 500 (Table 2).



Feedback from these programs was shared by partners and informed periodic reviews of the framework as well as the project evaluation report. Many of the activities that were developed and trialed during this process were subsequently written up and are freely accessible via a purpose-built website: www.aroundersenseofpurpose.eu



The range of pedagogic activities can be illustrated by two examples on the theme of “systems thinking”:


Example 1: The Webbing Game






In the UK, student educators were introduced to this activity whereby each student is assigned a woodland organism (worm, caterpillar, fox, oak tree, wood mouse, toadstool, etc.) and then uses lengths of string to link to plants or animals that their organism eats or creatures that eat them. The leader takes care to ensure that all students are connected to the emerging “web” and that the student assigned as “oak tree” is connected multiple times. The leader then enacts the felling of the oak tree; the student tree sits down while holding tightly to the strings in their hand. As each student in turn feels that a string in their hands is being pulled, they also sit down holding tightly to their strings as they do so. Within a few seconds the entire class has been brought down to the floor thus providing a crude but effective analogy for the way in which nature is interconnected. The discussion that follows can be adjusted according to the level of the students; in this case, the level 5 student teachers could see immediately how they might adapt the activity to their own teaching practice and suggested activities that they could use to extend the learning with young children.






Example 2: An Ecological Field Visit






A different approach was taken in Estonia where first year (Level 4) special pedagogy students were given an eight-week course in “ecological pedagogy” during which, students discussed ecological principles within lectures. Two thirds of the way through the course the students were invited to choose a natural area (forest, meadow, bog, coast, river, etc.) and physically go there with the aim of identifying these ecological principles in the real world, e.g., positive/negative feedback mechanisms, ecological levels, cycles, ecological amplitude, relationships, succession, population dynamics). Students then posted their analytical notes and photographs to a shared learning environment (eDidaktikum). In a final meeting, students presented their insights, first in small groups and then as groups to the whole class. In this example, about 25% of students expressed that suddenly they realized that the “separate” ecosystem principles they had discussed actually form a coherent, systemic whole. What these students previously saw as simply a natural area, they now understood in terms of scientific concepts while also noticing small elements in nature that they had previously overlooked. This led to new questions with some drawing incorrect conclusions based on primitive extrapolations, which is a natural part of conceptual development. Following this experience, the task was repeated giving those students who had not had such insights a chance to discover them for themselves while the others looked for yet more examples of interconnections in nature. In an exam that followed the students had a chance to discuss individually how their thinking about these systematic phenomena has changed. As well as enhancing their metacognitive awareness of systems thinking, these students, perhaps more implicitly, addressed the competences of empathy, attentiveness, responsibility, criticality, and action.







In different ways both of these examples illustrate an effort to connect theoretical discussion with practical activity, to give students ample opportunity to discuss their emerging understanding and to learn from each other as well as their teachers.




4.5. Assessing the Competences


Notwithstanding the RSP partners’ agreement on the three levels of competence achievement described above, the issue of assessment could not be resolved during this project and is consequently a focus for the second phase of the project (RSP II 2019–2021). That said, several approaches have been piloted under RSP I. For example, students conducting the ecological pedagogy work described above were assessed using existing tools such as the New Ecological Paradigm or NEP scale [56] plus some open-ended questions to assess students’ perspectives and level of conceptual thinking. Results provided useful indications but were described by the team as being too intuitive to be dependable.



The evaluation process in Italy was based on a portfolio of evidence produced by the participating teachers and environmental education specialists. This went beyond the content of the training courses to include situations in the participants’ personal and professional lives thereby maximizing their opportunities to demonstrate ownership of specific RSP competences. The reflections in the portfolios give clues as to which competences align closely with the participants’ own feelings, and are therefore easily applied in their professional lives, and which are more difficult for them to engage with or apply. The evaluation process used the three levels of achievement described above and asked participants to compare their self-evaluation with peer evaluation (based on the reading of portfolio) with the results recorded on a spider web diagram (Figure 2). The reflective discussions that followed this exercise proved valuable in revealing both difficulties and advantages of the RSP framework while taking into account not just the training course but the professional experience of participants. To date, initial results, particularly themes to emerge from discussions with participants, have simply informed internal project discussions. It is expected that a systematic analysis of further assessments will be published as an output of the second phase of the project.



In the UK, the team explored the impact of engagement with the RSP competences framework on pre-service teachers using the concept of vertical and horizontal learning [57]. This involved students presenting to the breadth of their learning (horizontal) and the depth of their understanding (vertical). Initial results [39] suggest that while there may be some value to this approach, time is required for students to fully grasp the vertical-horizontal distinction.




4.6. The Project Evaluation Process


Monitoring and evaluation is essentially a project management issue; however, in the case of RSP, external evaluation played a central role in the development of the competence framework. The evaluation plan [38] identified three functions: monitoring, internal evaluation, and external evaluation. The latter process was perceived as a series of participative action learning and reflection cycles running throughout the project with the external evaluator acting as a “critical friend”, i.e., “a trusted person who asks provocative questions, provides data to be examined through another lens, and offers critique of a person’s work as a friend” [58] (p.50).



The external evaluator developed quality criteria with partners at the start of the project and tracked progress through emails, virtual meetings, and attendance at some transnational meetings. Criteria included, among other things, consistency in shared values across processes and products, the quality and usefulness of products in different contexts and the connection between theory and practice. While collecting evidence of quality, the evaluator paid particular attention to any emerging patterns or unforeseen events. In this way, the external evaluation provided a triangulation or cross-checking function for the project, offering critiques that helped partners to reflect systematically on data that had been collected from different sources and through different methods. Such an approach proved critical in helping partners to identify and overcome bias in their thinking. The final evaluation report [59] cites one partner who describes the project as, “…a learning process that is giving us opportunities to reconsider our frame of mind…” This openness to change and collaboration would inevitably contribute to the quality of the project outputs.



The final report also stressed the impact that the project had in some of the countries involved and on the partner institutions themselves. In Hungary for example, a new national framework for teachers’ continuing professional development includes a strand on sustainable development which incorporates the RSP framework; meanwhile in Italy, the lead institution IASS, found that the project helped to forge closer ties with significant actors such as the Italian UNESCO Commission.





5. Discussion


Through our involvement in the first phase of RSP, the thinking and practice of all partners has developed markedly. This is reflected in the project outputs and recommendations that can be summarized under four broad categories: the identification of competences; pedagogical approaches; assessment; accreditation models. Each of these will be discussed in turn.



5.1. The Identification of Competences


Educational outcomes, particularly within formal education, tend to emphasize the acquisition and development of knowledge. Given that a principal focus of ESD is to enable individuals to take informed action, it is clear that knowledge alone is insufficient hence a focus on competences seems appropriate. The term “competence” is broader than “skills” and incorporates “an interplay of knowledge, capacities and skills, motives and affective dispositions” [60] (p. 129). Care was taken to review existing ESD and sustainable development competence frameworks before deciding to elaborate another version. The experience of project partners in attempting to work with these frameworks, particularly that of UNECE, informed this decision.



Although an extensive program of structured consultations led eventually to the 12 RSP competences, no framework is definitive and the RSP model remains open to review and modification. Piloting of the RSP framework confirmed a shared understanding that no competence can be seen in isolation and this called into question the presentation of the competences in a grid format. An early attempt to avoid such a rigid, linear approach involved representing the competences as segments of concentric circles although this proved equally problematic. A further representation of the competences as colors on an artist’s palette is proposed because this highlights the fluid and flexible nature of the competences and suggests that they have the potential to bleed into one another or be mixed together as context demands.




5.2. Pedagogical Approaches


At its core ESD is relational [61] and represents a process of social learning [62]. It was therefore clear that an appropriate pedagogical approach should encourage dialogue and the sharing of thoughts and ideas. The role of the teacher in these activities is unquestionably that of facilitator as participants are led into explorations of values, beliefs, and visions of alternative futures. The pedagogy of the RSP activities is underpinned by principles of collaborative and socio-constructivist theories of learning [63,64] in which participants are encouraged to take an active role. Activities include simulation, role play, debate, and problem solving. Above all there is an attempt to provide authentic, real-world tasks to make activities meaningful and to build confidence. This approach resonates with the concepts of open learning [28,29] and action competence [51] which, having elements of different RSP competences (not least futures, participation and action) underscores the need for a blended, holistic model such as that represented by the artist’s palette.




5.3. Assessment


It is one thing to test knowledge and another to assess skill but to consider them combined alongside, for example, values and capability is quite another challenge. With a pedagogical stance geared towards learner empowerment and autonomy, a formal assessment approach, such as an essay or examination, where the power rests with the educator, seemed inappropriate. As discussed above, different learner-centered approaches were explored including portfolios and various forms of peer assessment. The aim here was to achieve examples of “constructive alignment” [65], that is to assess constructivist learning in a manner that encourages the learner to practice the very competences (or learning outcomes) that the course is designed to teach. For example, the portfolio evidence that participants were asked to provide in the UK and Italy encourage a wider reflection on personal and professional roles in light of the concepts being discussed on the program. This in turn enables participants to better grasp the new concepts as they make judgement on their own level of competence and what evidence might help to demonstrate this.




5.4. Accreditation Models


An intended outcome for the RSP project was to produce a pan-European qualification for educators of ESD. Over the course of the project, it became evident that this was neither practical nor desirable for four principal reasons.



Firstly, a carefully crafted, competence-based award would not map neatly against the wide range of accreditation templates used across Europe. After an extensive search, the most comprehensive approach was provided by a commercial company but even this did not cover all partner countries. This is related closely to a second issue, that of the nature of potential learners who extend from voluntary youth workers to senior leaders in schools. Consequently, participants could potentially range from ISCED level 3 to level 7 and one style of qualification would not suit this range.



The third challenge is the means by which the RSP competences might be offered within any given institution. With limited time and funding some might prefer a stand-alone program that can be offered as an extra-curricular activity while others might seek to embed the competences within existing programs. To maximize the potential for use by a variety of contexts, it was felt that the most effective approach would be to provide a framework with a rationale, guidance, example activities, and suggested assessment strategies, all of which could be adapted and used flexibly to suit local needs.



Finally, partners agreed that the typical approach to assessing competences, breaking them down into categories such as knowledge, skills, judgements, or values, atomizes learning in a manner that is antithetical to the holistic principles of sustainability. Even as we offer accredited competence-based courses, we must remain mindful of these shortcomings and encourage our learners to be critical of the very means by which they are demonstrating their achievements.





6. Conclusions


An accessible framework of ESD competences has been in demand for many years and it was the frustration of project partners’ own attempts to use existing frameworks that led to RSP being proposed. In common with many projects, RSP provided a rich learning experience for those involved regardless of the project outputs; however, in this case the project impact has already demonstrated its potential to extend well beyond the original participants.



Further work is required in testing and refining the RSP framework, particularly in the area of assessment. At the time of writing, further European Union funding has been secured and a second three-year phase (RSP II) has begun. This has widened the partnership to include German, Spanish and Swiss (French-speaking) partners.



While the RSP competences were being elaborated far larger processes were in train, not least the launching of the United Nations’ Sustainable Development Goals (SDGs) and the SDG-related Education 2030 program of the OECD. RSP partners have been proactive in building synergies with both developments. RSP II includes a specific objective to integrate the SDGs into the RSP framework. Meanwhile the project outputs have been presented to the OECD Education 2030 Secretariat with a view to sharing insights and contributing to the pool of resources available to the Education 2030 process. In addition, the RSP model has been presented to the UNECE ESD Steering Committee and has subsequently been selected as a case study for presentation at the Regional Forum on Sustainable Development for the UNECE Region (March 2019).



Ultimately, the extent to which RSP or any other framework impacts on the preparation of educators will be determined largely at institutional and government level. That said, in a complex adaptive system such as education, the actions of every individual may register some degree of impact. In the face of potentially overwhelming global challenges, the authors of this paper have set out to contribute to a broader, deeper purpose of education, one in which educators develop citizens with the skills, understanding, and motivation to meet those challenges.
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Figure 1. The RSP Palette. 
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Figure 2. Example of spider diagram used in self-evaluation and pair evaluation (Italy). 
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Table 1. The UNECE Competences for educators in education for sustainable development. (Source: [20]).
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	HOLISTIC APPROACH Integrative Thinking and Practice
	ENVISIONING CHANGE Past, Present, and Future
	ACHIEVING TRANSFORMATION People, Pedagogy, and Education Systems





	Learning to know

The educator understands….
	
	
the basics of systems thinking



	
ways in which natural, social, and economic systems function and how they may be interrelated



	
the interdependent nature of relationships within the present generation and between generations, as well as those between rich and poor and between humans and nature



	
their personal world view and cultural assumptions and seek to understand those of others



	
the connection between sustainable futures and the way we think, live and work



	
their own thinking and action in relation to sustainable development





	
	
the root causes of unsustainable development



	
that sustainable development is an evolving concept



	
the urgent need for change from unsustainable practices towards advancing quality of life, equity, solidarity, and environmental sustainability



	
the importance of problem setting, critical reflection, visioning and creative thinking in planning the future and effecting change



	
the importance of preparedness for the unforeseen and a precautionary approach



	
the importance of scientific evidence in supporting sustainable development





	
	
why there is a need to transform the education systems that support learning



	
why there is a need to transform the way we educate/learn



	
why it is important to prepare learners to meet new challenges



	
the importance of building on the experience of learners as a basis for transformation



	
how engagement in real-world issues enhances learning outcomes and helps learners to make a difference in practice








	Learning to do

The educator is able to….
	
	
create opportunities for sharing ideas and experiences from different disciplines/places/cultures/generations without prejudice and preconceptions



	
work with different perspectives on dilemmas, issues, tensions, and conflicts



	
connect the learner to their local and global spheres of influence





	
	
critically assess processes of change in society and envision sustainable futures



	
communicate a sense of urgency for change and inspire hope



	
facilitate the evaluation of potential consequences of different decisions and actions



	
use the natural, social, and built environment, including their own institution, as a context and source of learning





	
	
facilitate participatory and learner-centered education that develops critical thinking and active citizenship



	
assess learning outcomes in terms of changes and achievements in relation to sustainable development








	Learning to live together

The educator works with others in ways that….
	
	
actively engage different groups across generations, cultures, places, and disciplines





	
	
facilitate the emergence of new worldviews that address sustainable development



	
encourage negotiation of alternative futures





	
	
challenge unsustainable practices across educational systems, including at the institutional level



	
help learners clarify their own and others’ worldviews through dialogue, and recognize that alternative frameworks exist








	Learning to be

The educator is someone who….
	
	
is inclusive of different disciplines, cultures and perspectives, including indigenous knowledge and worldviews





	
	
is motivated to make a positive contribution to other people and their social and natural environment, locally and globally



	
is willing to take considered action even in situations of uncertainty





	
	
is willing to challenge assumptions underlying unsustainable practice



	
is a facilitator and participant in the learning process



	
is a critically reflective practitioner



	
inspires creativity and innovation



	
engages with learners in ways that build positive relationships
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Table 2. Summary of RSP training programs.
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	Partner
	No. of Participants
	Nature of Participants
	ISCED Level
	Timing of Program





	Frederick University, Cyprus
	33
	Experienced teachers and ESD professionals
	6
	Series of 2 h workshops



	Hungarian Research Teachers’ Association
	80
	In-service teachers
	N/A
	30 h of webinars and face-to-face



	Italian Association for Sustainability Science
	36
	In-service teachers, Science of Education students
	6
	One 40-h and one 18-h program



	Duurzame PABO, The Netherlands
	146
	University lecturers/teacher trainers, head teachers, student teachers, NGO staff
	5/6
	5 × 2-h



	Tallinn University, Estonia
	149
	Bachelors students and in-service teachers
	6
	Eight-week course



	University of Gloucestershire, UK
	80
	Student teachers
	5
	24-h over 12 weeks
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