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Environmental sustainability is at the forefront of many people’s minds in the present day. Its importance is becoming greater as environmental challenges become ever present in our every day lives. It is therefore important to ensure that our young people are equipped to deal with these challenges as they become older and enter jobs that will likely have links to such problems. As the education system in Wales is currently seeing the implementation of the new Curriculum for Wales (CFW), which allows greater autonomy to schools and their teaching staff in designing course content, it would be feasible to create a framework that could develop pupils’ knowledge and understanding of the environment and the problems that societies around the world are facing, and also support teaching staff in achieving this. This study looks at several Schemes of Work from a Secondary School in the South Wales area, including those from areas of the school that historically would not have delivered environmental material, and analyses what is already being taught relating to environmental sustainability. It also makes suggestions of where environmental sustainability could be enhanced though the creation of a cross-curricular framework. This paper also makes recommendations for future work in this field and explores the importance of collaboration between teaching staff in schools. 
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[bookmark: _Toc131682229]1.1 Background

The word ‘curriculum’ is derived from the Latin word ‘Currere’ which means to run or to proceed (Hlebowitsh, 2004). The word refers to the ‘course of deeds and experiences through which children grow to become mature adults’ (Hlebowitsh, 2004), and for the young people of today growing up means growing up in a world where the climate is at the forefront of discussions, the media, and will start to become more and more prevalent in their day to day lives. Thus, pupils should experience a curriculum that is well equipped to prepare them for this in the future. For this to be carried out successfully, the curriculum - a well-defined and prescribed course of studies that students need to be completed for them to pass any given level of education (Musingafi et al., 2015) - needs to carefully consider this need. The goal of a successful educational programme should meet the needs and current demands of the culture, the society, and the expectations of the population being served (Alsubaie, 2016). For this to transpire, curriculum development and educational reform should continually be under review (Johnson, 2001).

A formal teaching setting needs teaching and learning to be well structured for effectiveness and efficacy, which is not easy given that the process is a ‘highly complex and pervasive phenomenon’ (Musingafi et al., 2015). A successful formal teaching and learning process requires proper selection and arrangement of the teaching items or materials (Musingafi et al., 2015), and this should be as consistent as possible across schools, and also across Wales. A curriculum should be predetermined in subject matter, and a planned sequence of experiences leading to certifiable completion; it is the base for the learning outcomes and activities through which the teaching and learning process moves and advances (Musingafi et al., 2015).

[bookmark: _Toc131682230]1.2 Rationale for this Study

To respond to the uncertainties of the future and to imagine possible futures, we need the ability to be creative and innovative, as this is imperative to dealing with the intertwined challenges of environmental and socioeconomic issues (Huckle, 2006). Learners today need a broad skillset to function in a sustainable world, including collaboration, problem framing, critical thinking, innovation and creativity (Hannay et al., 2012; Weicht et al., 2020).

Since September 2015, the United Nations Sustainable Development Goals have been adopted in fields from science to education (Vasconcelos et al., 2021), and it has long been recognised that teachers should be promoting positive attitudes towards the environment and sustainability by encouraging appreciation of and concern for the environment (NCC, 1990: cited in Cotton, 2006). Cocoran and Wals (2004) also recognised the importance of environmental education about and for sustainability, given the complex and comprehensive changes expected as sustainability pathways are developed. 

[bookmark: _Toc131682231]1.3 Sustainable Education in Wales

Education for sustainability is recognised as a mechanism for addressing such complex challenges (Michel, 2022), and therefore there is an argument that sustainability should be a focus of school curricula. Moreover, it could also be argued that for the topic to reach as many pupils as possible, and to be contextualised in as many ways possible, it should be taught as a cross-curricular theme. Typically, sustainability is taught in Science or Geography classrooms in the United Kingdom and Wales (Michel, 2022), but this can somewhat ‘narrow the audience’. Sustainability and education for sustainability are complex endeavours that must build upon an understanding of the interconnectedness and multidisciplinary nature of the economic, social and environmental aspects of society (Curran, 2009; Rosen, 2009; Šlaus and Jacobs, 2011). 

In addition to reaching as many pupils as possible, teaching sustainability across the curriculum will allow each subject to address complex problems that cut across environmental and socioeconomic domains from local and global scales (Fadeeva and Mochizuki 2010; Buckley and Michel 2020; Michel 2020). However, the curriculum in Wales does not currently explicitly state this should be the case, despite a recent reform of the Welsh National Curriculum. Rather, it stipulates that pupils should be developed to become “ethical, informed citizens” (Welsh Government, 2020; accessed via the CFW webpage). One could argue that for this to be true, pupils should have a decent understanding on problems that cut across social, economic and environmental domains. However, it is not clear from newly produced guidance how to develop these attributes in pupils, therefore presenting the challenge of how best to do it. Once a conclusion is reached on how to best achieve this, it could be used in schools throughout Wales, and could also potentially be used by schools outside of Wales that have a similar structure and demographic to the school used in this study.

Sidenvall et al., (2022) state that ‘there is no one way to define a problem’, and that the literature agrees that facing a problem means that we cannot simply use a previously given path, experience or method to find the solution. The same would be true when considering the problems facing the education system in Wales; a system that has faced criticism and pressure in the past. In a bid to overcome this, the Welsh Assembly Government pledged a whole system overhaul which commenced with a review of the system in place at the time. 

The last decade has seen the Welsh Curriculum receive criticisms, largely driven by international comparisons, such as the PISA tests, in which Wales has historically underperformed compared to its neighbouring countries (Power et al., 2020). Following this series of bad results in international comparisons, the Welsh Government pursued the creation of a new curriculum, that aimed at creating an entrepreneurial culture both through the curriculum and assessment approach (Penaluna et al., 2020; Margherita et al., 2016; Weicht and Jónsdóttir, 2021; Power et al., 2020). Additionally, in December 2013, the then English Secretary of State for Education Michael Gove warned voters in England that ‘you need only look over the Severn to see a country going backwards’ (Power et al., 2020). To combat this, the Welsh Government commissioned Graham Donaldson, a former teacher and school inspector, to undertake an independent review of the curriculum in Wales (Power et al., 2020). 

The “Successful Futures; Independent Review of Curriculum and Assessment Arrangements in Wales” report (or Donaldson review) sought to determine how Welsh schools can prepare learners for an uncertain future (Donaldson, 2015). The report written by Donaldson was published in 2015 and received significant cross-party support, with Huw Lewis (Minister for Education and Skills at the time) fully accepting the recommendations of the report (Power et al., 2020). Donaldson outlined that education should help learners to become “enterprising and creative contributors’ who will be able to contribute to life and work, and be ethical, infirmed citizens who are ready to be citizens of Wales and the world” (Donaldson, 2015). These recommendations were then used to develop the new Curriculum for Wales, which was rolled out in September of last year (2022). The new Curriculum for Wales (CFW) is a strategic response to criticism on the education system in Wales (Weicht and Jónsdóttir, 2021).

The proposed Curriculum for Wales 2022 presents a bold new vision for curriculum, teaching and learning (Sinnema et al., 2020). As well as four key purposes, it affords substantially more flexibility and autonomy to teachers and schools, positions learners central to decision making, promotes active forms of pedagogy and reduces specification of curriculum content. Thus, allowing schools to make more autonomous decisions around what content to deliver, and how to deliver it.

Under the new curriculum, schools are required to develop their own school level curricula which should be based on, and designed to, instil the four core purposes of the new curriculum:
· ambitious, capable learners who are ready to learn throughout their lives. 
· healthy, confident individuals who are ready to lead fulfilling lives as valued members of society. 
· enterprising, creative contributors who are ready to play a full part in life and work; and 
· ethical, informed citizens who are ready to be citizens of Wales and the world (Welsh Government, 2020b)
As well as the four core purposes are the three cross-curricular responsibilities:
· literacy
· numeracy
· digital competence

To put it briefly, these new purposes are aiming to ensure ‘that our young people are able to lead fulfilling personal, civic and professional lives’ (Welsh Government, 2019). This decision to focus on explicit aims as opposed to discrete subject areas as in the old Welsh Curriculum has been designed to guide the entire curriculum (Gatley, 2020). The bulk of the curriculum’s content is set out by the Areas of Learning and Experience, which are made up of groupings of school subjects. In his 2015 review, Donaldson claims that maintaining an ‘identifiable core of disciplinary and instrumental knowledge’ and a ‘broad and balanced education’ is a priority (Donaldson, 2015). Given the pressing environmental issues and crises around the world, there could be an argument that sustainability and environmental education is needed across the curriculum to ensure material is ‘broad and balanced’ and seen as ‘instrumental knowledge’. 

The new Curriculum for Wales (CFW) places an emphasis on a connection with society, authentic context, and cross-curricular links through real-life experiences (Weicht and Jónsdóttir, 2021). Learners are encouraged to exercise their democratic rights, imagine possible futures, and take social action (Weicht and Jónsdóttir, 2021). 

A competency based curriculum seeks to link the education received in the classroom to real-life experiences, as this is seen to help learners acquire knowledge, skills, values and attitudes to assess, criticise, analyse and practically apply this to reality (Mulenga and Kabombwe, 2019). In this regard, learners should be provided with contextualised examples during the teaching and learning process which they will be able to apply later in life. The new curriculum in Wales also sees teachers and practitioners afforded more autonomy and flexibility in curriculum design, a positive of which is it increases the responsiveness to local needs and interests (Sinnema et al., 2020). 

This report will explore the importance of educating pupils about the environment and sustainability and examine successful ways of delivering this topic across the curriculum of a secondary school in South Wales. The overall research aim for this study is to explore the possibility of a whole school, cross-curricular framework to support the delivery of environmental education in all subjects, and by all teachers. The specific objectives of this study will be:
· To identify areas where environmental education is already being delivered. 
· To evaluate current schemes of work for their environmental content.
· To propose a number of recommendations as to where more environmental education can be included in lessons and schemes of work.

The following section of this report looks at relevant literature to this proposed work, including similar studies that have been undertaken.





















[bookmark: _Toc131682232]
2.0 Chapter 2: Literature Review

This literature review analyses relevant literature and explores how environmental education has been approached in the past. It also looks at curriculum reform and development, using examples from Wales and the wider world. Finally, a review of how various curricula have been implemented in different settings will be evaluated and used to inform this study.

[bookmark: _Toc131682233]2.1 Education for the Environment

It has long been proposed that environmental education should be about changing attitudes and engaging pupils in taking action on environmental problems (Breiting and Mogensen 1999; Posch 1999). This sentiment remains in the present day curriculum, with one aim of the new CFW being to develop fully informed, ethical citizens of Wales and the world. Environmental problems stemming from anthropogenic change, such as climate crises and environmental degradation pose a risk to humanity (Allen et al. 2000; Rosenzweig et al. 2008). Such threats are also linked to intensified social dilemmas like generational poverty and economic inequality (Agyeman et al., 2003; Iverson 2016). Hence the importance of educating young people about such issues, so that they can have an awareness of issues in their local areas, and indeed the world. The CFW suggests that learners should have the opportunity to explore the multiple and connected issues of sustainability through “entrepreneurial education”, which affords them opportunities to “understand the interconnected nature of economic, environmental and social sustainability; justice and authority; and the need to live in and contribute to a fair and inclusive society” (Welsh Government, 2020).

The definition of environmental sustainability has been around since 1987, when the Brundtland Commissions report entitled ‘Our Common Future’ defined it as “meeting the needs of the present without compromising the ability of future generations to meet their own need”. And while sustainability is rooted in the natural environment, it is also very much a social issue (Michel, 2022). The term sustainability therefore refers to consideration of the natural environment, the needs of future generations, and the structural inequities embedded in decision-making about the natural environment (Michel, 2022). 

In the past, many aspects of education for the environment have been adopted by curriculum developers (for example, Naish et al. 1987; Curriculum Council for Wales 1992, 1993), including the national curriculum guidance document produced by the National Curriculum Council in 1990. At the time this guidance paper was written, environmental education was considered an important feature of the curriculum and was a statutory, cross-curricular theme, with the guidance stating, “[Teachers should be] promoting positive attitudes towards the environment by encouraging: appreciation of and concern for the environment; independence of thought; respect for others’ beliefs” (NCC, 1990). However, Cotton (2006) argues that there is little evidence provided on appropriate strategies for encouraging “appreciation of and concern for the environment”. There appears to be a similar comparison that could be made between this notion, and the new CFW. There are a number of seemingly important priorities in the new curriculum, but as it is being launched as supporting autonomy for schools and teachers, there is little to no guidance on how to encourage these positive attitudes to the world around them. There have been responses of both and excitement and scepticism from current teaching staff. They are excited about the greater autonomy, but sceptical about how successful the implementation of the curriculum will be, given the lack of prescriptiveness. 

Studies that have been conducted into the effectiveness of environmental education interventions are dated (for example Gross and Pizzini 1979; Yount and Horton 1992; Showers and Shrigley 1995; Uzzell 1999), and the literature does not seem to contain many up-to-date studies on the matter. Nevertheless, the studies that have been conducted into students’ attitudes on the environment remain relevant, however these studies have frequently produced contradictory results and largely fail to draw any substantial conclusions (Cotton, 2006). Rickinson (2001) undertook a review of the relevant literature at the time and found evidence to suggest that some interventions can lead to attitude change in the short-term, but little is known about the characteristics of successful programmes. It is possible that little is known about the effectiveness of programmes in the long-term due to lack of follow up research. It has been suggested by Fullan (2001) that there are a number of possible reasons for this lack of long-term monitoring, one of which is a change in management or senior leaders in a school, meaning that staff that implement a strategy might not be in post long enough to reach a conclusion. Furthermore, for curriculum changes and new initiatives to be proven successful, they should remain in effect for a number of years (Grigg, 2016) allowing them to be monitored and altered as time goes by.

[bookmark: _Toc131682234]2.2 Curriculum Reform

The current cycle of curriculum reform in Wales was heralded in the Successful Futers Report (Donaldson, 2015), and has since been created by working groups consisting of Pioneer Schools, representatives from Estyn (school inspectorate), local authorities and Government (Sinnema et al., 2020). Prior to implementation of the CFW, ‘Pioneer Schools’ were tasked with the development of the curriculum in more detail (Weight and Jónsdóttir, 2021). Co-construction of the curriculum has been a ‘strong feature’ of the reform, and Crick and Priestley (2019) suggest that this has been a genuine rather than contrived process of engagement. The report by Donaldson focussed on how to help learners become active citizens and lifelong learners, and this played out in a pedagogy focussed on methods to develop skills with an emphasis on progression (Donaldson, 2015). These recommendations were accepted by the Welsh Government in full, and became the blueprint for the new CFW, which was scheduled to be rolled out to schools in 2022/23 (Weicht and Jónsdóttir, 2021).

The CFW document does not break down knowledge into subjects that should be taught at different levels (Welsh Government, 2020), but instead sets out six ‘areas’, which are: Expressive Arts; Health and Well-being; Humanities; Language, Literacy and Communication; Mathematics and Numeracy; and Science and Technology (Weicht and Jónsdóttir, 2021). The focus of the new curriculum is on interdisciplinary, student-centred, active learning, with real-life relevance (European Commission, 2014, cited in Weicht and Jónsdóttir, 2021). The CFW also details that teaching and learning should allow learners to develop their critical thinking, problem solving and decision making skills, and for them to generate different types of value (financial, cultural, social, and learning)(Welsh Government, 2020). It also states that teaching and learning should be based on a whole-school approach (Weicht and Jónsdóttir, 2021), suggesting that cross-curricular links should be strengthened, with the previous structure of insular subjects being broken down slightly to allow for interdependent skills to be developed.

The Four Purposes of the new CFW aim to develop pupils as: 
· ‘ambitious, capable learners, ready to learn throughout their lives; 
· enterprising, creative contributors, ready to play a full part in life and work; 
· ethical, informed citizens of Wales and the world; 
· healthy, confident individuals, ready to lead fulfilling lives as valued members of society’ (Welsh Government, 2019). 
Framing the national curriculum in this broad sense has become common in many recently developed national curricula (Sinnema et al., 2020). Similar foci are evident in the curricula aspirations for Australia, British Colombia, New Zealand and Scotland (Sinnema et al., 2020), with the Australian Curriculum setting out the goal for ‘all young Australians to become successful learners, confident and creative individuals, and active and informed citizens’ (Australian Ministerial Council on Education & Youth, 2008). Similarly, the British Colombia curriculum supports ‘the development of citizens who are competent thinkers and communicators, and who are personally and socially competent in all areas of their lives’ (British Columbia Ministry of Education, 2015). Finally, the New Zealand curriculum vision is for ‘young people who will be confident, connected, actively involved, lifelong learners’ (Ministry of Education, 2007).

Empowering learners to become active in building a socially just and sustainable society is a clear aim of the new CFW (Weicht and Jónsdóttir, 2021). The Welsh Government believes that schools are ‘best placed’ to make decisions about the needs of their learners, and therefore has tasked schools to develop the curriculum based on ‘What Matters’ statements (European Commission, 2014). It is then up to the schools to develop a vision for themselves and design a curriculum to implement that vision in their school (Welsh Government, 2020). Where flexibility for local curriculum design is embraced as part of national curriculum framework, evidence suggests that many teachers and schools ‘thrive and grow to become exceptional designers of curriculum’ creating opportunities for learning from pockets of expertise that are available to help others (Handelzalts, 2009; Huizinga, 2014; Sinnema, 2018; Volman et al., 2018). However, teachers have previously expressed concern over frequent changes in the curriculum, and stated that they wanted a more relevant and engaging curriculum; thoughts that were echoed in the Donaldson review (Grigg, 2016). In a survey conducted by Grigg (2016), teachers expressed a desire for a “slimmed down curriculum” and a “sensible and consistent curriculum and assessment structure that meets the needs of students and the world of work without creating a ‘game of hurdles’ for schools to jump”. Therefore, allowing schools more autonomy in the design of their curricula should allow decisions to be made which best suit their pupils and the places from which their pupils come. 

It could be suggested that to guide pupils into becoming ‘ethical, informed citizens who are ready to be citizens of Wales and the world’ (Welsh Government, 2020b) they must have an appreciation for sustainability and the importance of protecting the environment. They should be able to consider others, the environment and one’s actions, and to be ready to engage with contemporary issues based on one’s values (Welsh Government, 2020). Although this type of citizenship can be taught both in and out of the classroom, the heart of educating students for active, democratic citizenship remains in the classroom where teachers can facilitate key development of knowledge, practical skills and social responsibility (Checkoway, 2001). While sustainability is typically thought of an  environmental issue, it is also very much a social issue, and thus the Brundtland Commission’s (1987) definition represents an important shift from thinking about sustainability as only protecting the natural environment, to protecting it within the integration of social equity and economic vitality (Michel, 2022). 

Given the importance of environmental education in creating ‘ethical, informed citizens’ (Welsh Government, 2020b), there remains a deficiency in literature that explores how to teach this complex subject matter in a way that successfully cultivates the next generation of leaders to confront sustainability-related crises (Cortese 2003; Orr 2013; Sherman and Burns 2015). However, there is an emerging body of literature that aims to negate this deficiency, and is based on Education for Sustainability; this has suggested that the concept can be understood as the process of developing students’ sustainability knowledge, attitudes and behaviours in favour of the environment and it’s economic and social implications (Michel, 2022). The goal of this concept is to motivate students to become sustainably engaged citizens through their commitment to environmental stewardship, and to reflect on the interaction of social justice, ethics, wellbeing, and ecological and economic factors (Blewitt 2010; Besong and Holland 2015; Leal Filho and Pace 2016; Michel 2020; Winter et al., 2016). This concept would support the aim of the new Welsh curriculum in developing ‘ethical, informed citizens who are ready to be citizens of Wales and the world’ (Welsh Government, 2020b) and should therefore be considered as a tool to facilitate decisions on how to deliver sustainability across the curriculum in schools.  

As we face these societal changes, gaps in the curriculum have appeared; that is to say, do we adequately cover social, political, and environmental issues in the current school curriculum? (Sinnema et al., 2020). There is a tendency for new subjects to be ‘bolted on’ in an attempt to address these gaps, as a focus on ‘traditional subjects’ neglects alternative and often rigorous approaches to teaching knowledge that is interdisciplinary in nature (Beane, 1997; Wall and Leckie, 2017). Addressing such issues would require different thinking, and a shift from ‘what subjects do we teach?’ to ‘what knowledge, skills and attributes are required for educating pupils to be critically engaged in a modern society?’ (Sinnema et al., 2020). Therefore, the teachers’ involvement in the curriculum development process is essential in meeting the needs of society, and this requires teachers to act and reflect on society’s needs in each stage of the development process (Alsubaie, 2016).

[bookmark: _Toc131682235]2.3 Curriculum Development

Curriculum development has been described as a ‘stepwise process or procedure of developing a programme of studies, projects or course offerings for a group of people’ Onwuka, 1996; Oloruntegbe, 2003; Oloruntegbe and Daramola, 2007). The curriculum of a school will determine the knowledge and skills that pupils will leave with at the end of their schooling.

Barnes (2018) argues that teachers should be personally involved in decisions about the style of teaching and the substance of curriculum in schools. However, at secondary school level classroom teachers have tended not to contribute much to the preparation of curricula in the past (Okai, 2010). Typically, teachers are only involved at the level of the scheme of work, unit, and lesson planning level. Within a scheme of work will be individual lessons which are guided by lesson plans. According to Okai (2010), lesson plans provide useful information to guide the teacher through the correct steps required to ensure no time is wasted, meaningful objectives are pursued, activities are related to the content, instructional materials are adequately selected, proper evaluation procedures are used and that the most important content is covered.

When the curriculum and the syllabus are sent to schools by the authorities concerned, there is a need to divide the yearly content of the syllabus into definite amounts of work that will be covered per term (Okai, 2010). The scheme of work is aimed at guiding the teacher, keeping records of what is taught, and conveniently organising the content that is to be taught (Okai, 2010). However, Alsubaie (2016) states that teachers should be involved in curriculum development so that their opinions and ideas can be incorporated into the curriculum that will be delivered across the school, by said teachers,

Handler (2010) also found that there is a need for teacher involvement in the development of curricula. Teachers can contribute by working with curriculum development teams and specialists to create materials, textbooks and content, all of which is important to align the content of the curriculum with students needs in the classroom (Alsubaie, 2016). The approach to curriculum development being taken by the Welsh Government, and its innovative nature, requires autonomy from teachers (Welsh Government, 2020). In a survey undertaken by Newton et al., (Welsh Government, 2020) found that teacher perception of the new curriculum depends on their schools, and they found that while the perception of the new curriculum is ‘shaded by the bad perception of the current curriculum’, respondents felt that the Pioneer Schools had a more positive outlook than schools outside of the Pioneer network. This is likely due to the fact that the Pioneer Schools are better prepared and have access to more and better resources, due in part to the time they have spent working on the new CFW. The survey also found Pioneer Schools to be “innovative” and “progressive” places where teachers already used the teaching methods laid out in the Successful Futures Report, which is of course the foundation for the CFW (Welsh Government, 2020).

However, the introduction of the new curriculum conveys explicitly that it is intended to ‘support education professionals and practitioners to enjoy the autonomy to make school-level decisions within a common framework’ (Welsh Government, 2019). Furthermore, the curriculum for Wales does not focus on a desired endpoint but is instead a starting point for the curriculum decision making staff of the school (Sinnema et al., 2020). The Welsh Government (2019) state that: ‘The statements of experiences, knowledge and skills are not exhaustive but are provided in support of the ‘what matters’ statements, as a common starting point for curriculum design and development in settings and schools, and in support of the learning expressed through the achievement outcomes. This approach is intended to give a clear sense of what should be considered while also providing the flexibility to develop school-level curricula in response to the specific needs of learners. 

The curriculum is typically conceptualised in three distinct ways (Kurtz et al., 2010) as it moves closer to the classroom. The intended curriculum has been described by Pak et al., (2020) as a system wide official curriculum, such as academic standards which consist of: the enacted curriculum - which refers to how teachers bring content to life in their classrooms, and the attained curriculum - which refers to the understanding students gain during a lesson. In addition, some concepts also include the written curriculum (Tarr et al., 2006). Therefore, it is important to understand how each of these layers of the whole curriculum adds into the ‘bigger picture’ to ensure that the curriculum works to its full efficacy. It is also important to ensure that there is consistency across the school as to how the curriculum is being delivered to develop the skills of pupils. This can be done by making cross-curricular links between subject areas so that pupils have the possibility to use their skills in a range of contexts, much like they would in their day-to-day lives when they leave school.

Cross-curricular links occur all the time in life outside the classroom, and virtually every problem we face requires several perspectives to solve it (Barnes, 2018). Experiences and environments around us can be understood and examined using the skills and knowledge developed across the range of subjects in the curriculum. For cross-curriculum teaching to be successful, it requires links to be made between two or more traditional subjects in response to authentic experiences and problems; this will allow new learning to occur in each subject (Barnes, 2018), based on a common theme. Learning and teaching should take place in a range of contexts, and be cross-curricular in nature (Weicht and Jónsdóttir, 2021). The new CFW is cross-disciplinary with its six “areas” and sets out mandatory cross-curricular skills (Weicht and Jónsdóttir, 2021). At present, these skills are literacy, numeracy and digital competence. Teaching of cross-curricular skills enables learners to access the breadth of the school’s curriculum and the wealth of opportunities it offers, equipping learners with the skills to realise the purpose of the curriculum (Weicht and Jónsdóttir, 2021). Teaching in this way will likely need a framework of support to ensure staff are confident in what they are delivering in the first instance and would likely need to continue to develop and evolve, just as the theme the framework is aiming to deliver  would continue to evolve develop outside of the classroom. 

Champions of environmental education argue that teaching can never be a value-free activity, and that attitudes generally promoted are those of the dominant culture and of powerful groups in society (Cotton, 2006). Fien (1993) puts forward that the role of ‘socially critical environmental education’ is to challenge that dominant ideology and create scenarios where pupils can be introduced to alternative worldviews, to promote both personal and structural transformation. Others have also argued that the role of education should be to encourage independent thought, not to promote any one specific worldview (Jickling, 1992) and that the teacher should do their best to impart knowledge rather than attempt to act as an ‘agent of change’ (Aldrich-Moodie and Kwong, 1997). Despite these notions being suggested almost 30 years ago, they remain valid today. This can be seen in the new Welsh curriculum which strives to create learners who are fully informed, and able to make decisions based on a breadth of knowledge. Therefore, it is important that this is considered when creating a framework for the delivery of environmental education. Having a range of viewpoints and contexts will broaden learners’ knowledge and understanding of the topic, and an efficient way of doing this could be to introduce a framework which ensures these opportunities for discussion are created across the curriculum. 

A particular agent for this change could be to implement Education for Sustainability, which is recognised as a means for tackling complex sustainability challenges, given its ability to ‘inspire learners, change values, bring wholeness into the learning process, and to creatively transform our world through a shift in consciousness’ (Sherman and Burns, 2015). However, when is it solely taught in its traditional subjects, like Geography, it can only reach the pupils who take the subject (Michel, 2022) and will only be delivered by the teachers of that subject. Thus, it has been suggested that sustainability as a subject matter should no longer be isolated to certain subjects, but instead should be imparted across the curriculum (Buckley and Michel 2020; Hopkinson and James 2010; Yarime et al. 2012). Michel (2022) also puts forward that sustainability should be centred and integrated through subjects, as opposed to occupying the periphery of the curriculum.

The new Welsh curriculum marks a ‘radical departure’ not only in what is taught, but how it’s taught (Power et al., 2020). The new guidance commends integration and promotes the importance of ‘collaboration and cross-disciplinary planning, learning and teaching, both within and across Areas’ (Welsh Government, 2020). Teachers are also encouraged to explore subject knowledge more creatively, making it student-centred with ‘active learning’ being encouraged to support ‘real-life’ relevance (Power et al., 2020). This supports the idea that a cross-curricular framework to support the delivery of sustainability in school would be beneficial and in-line with the new curriculum. The framework could also include ‘real-life’ examples to support staff in contextualising their teaching within their subject areas, and could also include local examples to support the learners in contextualising the new information.

[bookmark: _Toc131682236]2.4 Curriculum Implementation

Over the past several decades, proponents of ‘standards-based reform have argued that with the proper implementation of rigorous academic standards, aligned curriculum and accountability measures, teacher practice will become more rigorous and student achievement will rise (Clune 2001; Ogawa et al., 2003). However, there is often resistance to the quality of standards implementation (Edgerton and Desimone, 2018) and impact of the standards movement on student achievement and long-standing achievement gaps (Loveless, 2020; Polikoff, 2020). Therefore, it is important to understand the barriers to implementation of new initiatives from school based staff prior to launching said new initiatives. Polikoff (2018) summarises the potential barriers, focussing on three areas: determining which materials are high-quality, getting schools to adopt those high-quality materials, and getting teachers to use those materials effectively. There are also professional learning barriers such as providing the time to understand and implement the new curriculum and how it connects to other school goals (Allen and Penuel, 2015; Obara and Sloan, 2010; Penuel et al., 2011).

Educational initiatives can sometimes enter a cycle of initial enthusiasm which is followed by uncertainty over the fundamental concepts driving the initiative, implementation difficulties, and a disappointing conclusion that the reform has failed to bring about the desired results (Grigg, 2016). This leads to the reform being abandoned and the search for the next promising initiative begins (DeFour, 2004). Grace and Sharp (2000) also found that teachers attempting to implement an approach to environmental education as advocated in the literature faced sustained opposition from other teaching staff. 

Alsubaie (2016) states that the most important person in the curriculum implementation is the teacher. With the knowledge, experience and competence they possess, they are central to any curriculum development effort (Alsubaie, 2016). Fortunately, it has been reported that teachers are excited about the new CFW (European Commission, 2014) as they see the new curriculum as less “prescriptive” and therefore less burdensome in terms of administrative work (Newton et al., 2019).  However, to ensure that this positive attitude is maintained so that the knowledge and expertise that teachers hold is successfully utilised, it is important that teachers are adequately trained in delivering the new curriculum, to ensure that the mindset to try new ideas is fostered (Weicht and Jónsdóttir, 2021).

Barriers to implementation of new initiatives can also reflect the presence of both technical and adaptive challenges to curriculum implementation (Heifetz et al., 2009). Technical challenges are those that can be solved through the application of existing solutions, procedures and expert guidance, however the barrier of identifying high-quality curricular materials reflects the technical challenge of determining curricular alignment (Pak et al., 2020). The new Welsh curriculum offers only limited specification of content, and so requires professional decisions to be made by teachers and practitioners about the knowledge that should be developed through their teaching (Sinnema et al., 2020) and thus how to implement the new curriculum policy in order to achieve this. It would also be pertinent to remember that when the primary focus is on content, other curricular practices such as pedagogy, assessment and provision often get neglected (Sinnema et al., 2020). Taken alongside this needs to be the fact that implementing an initiative that relates to subject knowledge (i.e., environmental education) could present further barriers to implementation, given varying level of personal knowledge and understanding of staff.

In 1992, Orr identified that sustainability and environmental education are particularly difficult to teach. Similarly, an investigation by Priestley and Minty (2013) found that staff struggled to enact curriculum reform in Scotland despite welcoming the changes. It could therefore be deduced that putting the two together – i.e., curriculum reform and an increase in education about sustainability – could prove further difficulties across the school. Although teachers might fully support the need for environmental education, the case may be that they do not know how to effectively incorporate it within their lessons, or their knowledge of the subject might be lacking. In this instance, a framework which details what each ‘Area’ within the school could realistically cover within the confines of their subject area would be a useful tool. 

Other barriers to implementation arise from obstacles such as high insecurity around teaching about environmental sustainability, levels of understanding of environmental sustainability, lack of knowledge on how to translate sustainability concepts into subject matter, and lack of educational strategies for teaching in the context of environmental sustainability (Denby and Rickards 2016; Leicht et al. 2018). Research on teachers’ professional development has also shown that the content delivered in professional development courses should be coherent with the current content they are required to teach (Desimone and Garet, 2015). Studies in this area have also shown that teachers only find general teaching strategies useful if they are in the context of their specialist subject area (Shanahan and Shanahan, 2008). 

A survey undertaken by Grigg (2016) found that teachers in Wales still perceive that the Welsh Government pushes too many initiatives, too quickly. Many respondents to the survey were concerned about ‘unnecessary bureaucracy’, and when asked what the biggest obstacle was, they responded with comments such as: “regular changing of priorities’; ‘shifting of the goal posts’; ‘form filling’; ‘additional paperwork’; ’too many initiatives’; ‘constantly changing priorities, a barrage of initiatives. Just give us the curriculum and let us teach’; ‘not enough time to embed initiatives before they are replaced’; and ‘having to jump through hoops to satisfy various initiatives” (Grigg, 2016). Increasing levels of over-accountability was another cause for concern highlighted by the survey, with the following comment illustrating that fact: “Paperwork and bureaucracy are overwhelming. Teaching and lesson planning takes up only about 50% of my time. The rest is ticking boxes and making sure paperwork and evidence of my work as a teacher is available for when I am assessed” (Grigg, 2016). 

A possible remedy to such barriers would be greater flexibility of a curriculum, and there are arguments that reduced prescription in curriculum policies can increase teachers’ sense of control, and therefore, their commitment and satisfaction, and also it enables responsiveness to local needs and interests (Sinnema and Aitken, 2013). Moreover, studies of the relationship between autonomy and student performance lend support for such autonomy and the flexibility afforded to practitioners for school-based curriculum design (Sinnema et al., 2020). The Programme for International Student Assessment (PISA) reports that an intelligent combination of both autonomy and accountability is associated with better student performance (OECD, 2016).

Teacher collaboration is seen as essential to bridge the gap between the work of individual teachers within their own subjects and classrooms, and schoolwide aspirations (Sinnema et al., 2020). School teachers will have their own knowledge, understanding, and beliefs on the environment and sustainability. They will not, however, necessarily have the skills to effectively integrate this into the teaching of their own specialist subjects. Research has shown that teachers are typically selective in the strategies they use in their classrooms, based on their judgements of what is appropriate for their subjects or their pupils (Reed, 2009). Of course, there are examples of where cross-curricular themes have been introduced to curricula in the past. One example is Literacy, with most schools appointing staff members to coordinate the consistent implementation of this across the school. Usually, a framework is created in which each subject will be listed with details of how they can include more literacy focus within their subjects and themes of work. The implementation of such tasks are then checked periodically throughout the year during work scrutiny. 

A study undertaken by Walker (1997) which was conducted in Australia, found that the requirements for implementing a socially critical environmental education theme into the curriculum, particularly one that tackles taking action on environmental problems, was simply too great for many teachers to take on board. This has also been the case in Wales, with initiatives such as the Literacy and Numeracy Frameworks, introduced as a cross-curricular theme which became statutory in September 2013 (Welsh Government, 2013). Despite having a designated member of staff to create and manage a framework, it is often the case that teachers struggle to embed literacy into their lessons effectively. It is possible that this could be due to a lack of training on how to develop literacy skills of pupils, with Dillon and colleagues (2015) reporting that although research has shown how literacy practices are embedded, there is still little empirical work on how teachers at secondary level learn to teach literacy.  Research on teachers’ professional development has emphasised that the professional development content should be coherent with teachers’ present teaching content (Desimone and Garet, 2015). Studies in content-area literacy have investigated such coherence in terms of what literacy strategies seem appropriate for teachers of different subjects (Kristen, 2019). Such research has shown that different literacy strategies are preferred by teachers of different subjects (Nichols et al., 2007), which is likely to also be the case when embedding sustainability across the curriculum. 
























[bookmark: _Toc131682237]3.0 Chapter 3: Methodology

[bookmark: _Toc131682238]3.1 Background Information

The research for this project was undertaken in a Secondary School in South Wales. This school was chosen as it is a comprehensive school, and therefore is representative of many other schools in Wales. The catchment area for the school is varied and welcomes pupils from a range of backgrounds. For this study, Heads of Faculty for each subject area were asked to share a scheme of work for either year 7 or 8 that they would be happy to be analysed for this study.  Unfortunately, not all members of staff contributed meaning that for this study, schemes of work were looked at for: Geography, History, Religious Studies, Mathematics and Art.

There are several possible constraints when implementing environmental education in schools, including: lack of time, lack of unbiased resources, lack of school support, and lack of staff expertise and motivation (Tomlins and Froud, 1994; Ballantyne, 1999; Lee, 2000). It is likely that teachers within the school will agree that educating pupils about sustainability is important, and this would concur with previous studies and research which reported that teachers are strongly in favour of environmental education, with a desire to develop pupils with a ‘personal responsibility for the environment’ (Tomlins and Froud, 1994; Grace and Sharp, 2000). However, there has also been research conducted in the past which has produced more ambiguous results (Cotton, 2006). An international survey carried out by Ballantyne (1999) found that teachers in the UK were least committed to promoting a ‘particular environmental ethic’. In a comparative study of England and Hong Kong, Lee (1993) noted support for teaching attitudes of concern for the environment in both countries, but very little support for teaching strategies that might enable teachers to achieve this aim. Based on this, it could be surmised that teachers are keen and willing to develop appreciation of sustainability but are limited in their delivery due to constraints in their schools (Cotton, 2006).

Historically, research has involved large scale surveys of teachers’ attitudes (for example Lee, 1993; Tomlins and Froud, 1994; Ballantyne, 1999; Grace and Sharp, 2000), students’ attitudes (for example Richmond and Morgan ,1977; Hausbeck et al., 1992; Scott and Willits, 1994; Morris and Schagen 1995) or classroom interventions that attempt to change the attitudes of students (for example Gross and Pizzini 1979, Yount and Horton 1992, Showers and Shrigley 1995, Uzzell 1999). However, Cotton (2006) indicates that previous studies give little insight into teachers’ beliefs and classroom behaviours. They therefore suggest that a study in this area should provide an alternative perspective by producing: a detailed account of staff beliefs within a school, practices relating to environmental issues, extensive data, and a detailed analysis of data collected. 

Systematic mappings are ‘one of the most powerful aspects of systematic reviews‘ (Gough and Thomas, 2017). A good starting point for this proposed research was, therefore, to undertake an audit of environmental education and education on sustainability in the school. It was hoped that surveys of staff, pupils and senior leaders could be used to gain an understanding of what is currently being delivered relating to this theme. However, due to time constraints of this study, and internal pressures within the school, it was decided that surveys conducted could possibly add undue pressure to an already busy point in the school year. Therefore, such surveys were not conducted, and it was decided that instead, these would be the first task undertaken as part of further work in this area. Instead, a review of Schemes of Work to map out what is being covered and where was undertaken to identify where environmental education was already being delivered. Through mapping in this way, Gough and Thomas (2017) state that it is possible to ‘gain an understanding of the breadth, purpose, and extent’ of a topic or theme. 

[bookmark: _Toc131682239]3.2 Curriculum Design

Designing curricula requires the proper selection and sequencing of learning content and methodologies to create appropriate materials at the curriculum, syllabus, scheme of work and lesson plan stages. Curriculum theory views learning as ‘planned and guided’, and there is an argument that for learning to occur, the process must specify in advance what it seeks to achieve (Musingafi et al., 2015). A whole school framework for the implementation of environmental education would need to be prescriptive so that staff delivering its content are clear on the objectives in advance of its implementation.

A curriculum should be well-defined and prescribed creating a course of studies for students to follow and complete in order to gain a given level of education. The subject matter should be predetermined and planned into a coherent, planned sequence of experiences leading to a certifiable completion point (Musingafi et al., 2015). The proposed new curriculum in Wales is a ‘radical departure’ from the original top-down, teacher proof policy of the previous National Curriculum (Sinnema et al., 2020; Weicht and Jónsdóttir, 2021). It has been noted that pupils will encounter knowledge in a different way to previous generations, and there will be a shift away from subjects as they have previously been organised, offering greater autonomy to schools and teachers on how to deliver content, as well as incorporating its learner-centred focus and a focus on transversal skills (Sinnema, 2020). Given that environmental sustainability is interdisciplinary in nature (Michel, 2022) this new way of devising the curriculum should be beneficial to the delivery of sustainability. Incorporating sustainability into the curriculum as an interdisciplinary concept will mean that a number of staff will deliver the content, and with that bring a range of methods and teaching styles. Neumann (2014) claimed that good teaching requires teachers to guide students to interact with the subject matter, which when thinking about sustainability could look like teachers introducing sustainability, explaining the concept in a number of ways, introducing how sustainability is connected to their subject area and teaching pupils how to think about sustainability. 

[bookmark: _Toc131682240]3.3 Context for this Study

Weicht and Jónsdóttir (2021) state that learning and teaching should also ensure the pupils are exposed to local, national, and international contexts at different stages of development. When taking this recommendation alongside the aim of the CFW to create ‘ethical, informed citizens of Wales and the world’, it can be deduced that lessons should incorporate environmental issues that Wales and the local areas of the schools delivering the curriculum face. Given that a Nature Emergency was declared by the Welsh Government in 2019 (Welsh Government, 2019) it would be pertinent to assume that using local examples of environmental issues and sustainability would be meeting the aim of the CFW to create “ethical, informed citizens”. Moreover, there is an opportunity to ensure cross-curricular links are made while designing this section of the curriculum. For example, making a link between the Humanities Area and the Mathematics Area might include the collection of a range of qualitative and quantitative data from the local area, linking to a specific environmental issue (Welsh Government 2020). This would not only open pupils’ eyes to local issues surrounding environmental sustainability but would ensure the school is meeting the aims of the new curriculum in being cross-disciplinary in nature and contextualising learning for pupils.

Ensuring content delivered to pupils contains information relating to a local context also supports the ‘cynefin’ concept of the CFW ‘Cynefin is a word taken from Welsh, meaning “The place where we feel we belong, where the people and landscape around us are familiar, and the sights and sounds are reassuringly recognisable”. The word ‘cynefin’ is often translated as “habitat”, however cynefin is not just a place in a physical or geographical sense, it is the historic, cultural and social place which has shaped and continues to shape the community which inhabits it (Welsh Government, 2020). Therefore, ensuring that the school curriculum broadens the knowledge and opinions pupils have on their “cynefin” will strengthen the work of the new curriculum implementation. This is an idea that has previously been seen in initiatives from the University of London Examinations Council (1993) which recommended that the ‘Geography (16-19 Project) Syllabus’ course should enable candidates to acquire an attitude of concern for the quality of environments, for the condition of human life and for the biosphere as a lift support system. It would seem that there is a consensus that pupils should be taught about, and develop an appreciation for, the environment and the local environment they live within. Nevertheless, there does not appear to be a consensus on the best way to achieve this.

[bookmark: _Toc131682241]3.4 New Curriculum Development

The new CFW aims to avoid prescriptive, content-led approaches and accepts that schools and teachers should have greater autonomy in developing programmes to meet local needs (Sinnema et al., 2020). It has also been reported that the correct balance of autonomy and accountability is associated with better student performance (OECD, 2016). Allowing schools and teachers to collaborate on curriculum development is seen as essential to bridge the gap between the work of individual teachers within their own subjects and schoolwide aspirations (Sinnema et al., 2020). Therefore, a framework which contains information on what is currently being taught, suggestions of where lessons can be enhanced to include more teaching about environmental education, and some topics which need to be taught but are not currently being delivered, would hopefully be prescriptive enough that staff feel supported in their delivery of environmental education, but also allows staff enough room for autonomy and implementing the information in their own styles.

Conversely, Sinnema et al., (2020) recognise that in the absence of specification of content to be taught, or clear criteria of content, there is a risk that, potentially, ‘anything goes’. Smith (2010) has documented how instrumental reasons for content selection predominate, and the demands of future external assessments trump a considered selection of content based upon educational priorities. The aforementioned opinions of the OECD (2016), Sinnema et al. (2020) and Smith (2010), taken together, suggest that there is a fine balance between allowing autonomy and being prescriptive. This study will attempt to create a framework that allows room for both, or at least allows room for growth and stakeholder input (stakeholders being staff and pupils in the initial stages of the study). Curriculum development can be challenging, and so the involvement of all stakeholders are a vital piece in successful curriculum development (Johnson, 2001).

The Welsh curriculum system consists of multiple ‘layers’, which are: Macro – curriculum policy and specification typically produced nationally, Meso – mid-level practices such as the production of guidance to support curriculum making, and Micro – school-based curriculum making, including the development of schemes of work, the production of resources and their enactment in classrooms (Sinnema et al., 2020). A scheme of work describes the content and learning experiences that should be delivered every term of the academic year (Okai, 2010). Such documents will guide teachers in planning the unit of instruction and consequently the daily lessons in line with the time available for each topic in the term (Musingafi, 2015). Schemes of work also guide supervisors of schools in determining the efforts of the schools and teachers towards meeting the societal demands on them (Musingafi et al., 2015). The lesson plan is the lowest or most specific level of instructional plans (Musingafi et al., 2015). When the unit plan or scheme of work is broken down into smaller topics, lesson plans can be used to inform each individual lesson (Okai, 2010). Moreover, a lesson plan could be described as a planned, organised amount of subject-matter and learning experiences that the teacher will deliver to the learners and will also include details of how instruction will take place within the lesson (Musingafi et al., 2015). 

This study aims to review current schemes of work that are being delivered at Key Stage 3, to analyse the amount of environmental education being delivered across the school. The schemes of work are broken down into individual lessons, giving an overview of what will be delivered in each discrete lesson. They also give an overall understanding of the topics, so it will hopefully be evident within these schemes of work what is being delivered linking to environmental sustainability. Where it is identified that environmental content is being covered, a judgement will be made as to whether it can be developed or enhanced. Similarly, where it is identified that environmental education could be included but is currently not within the scheme of work, this will be suggested. Finally, the conclusions of this review will be amalgamated into a singular framework which will identify the current environmental content being delivered across the schemes of work reviewed. This will create the first building block in what will hopefully be a complete cross-curricular framework of environmental topics and content that could feasibly and successfully be implemented at a school-wide level. It will aim to signpost the current content and make suggestions for additional strands of information that could be covered.

[bookmark: _Toc131682242]3.5 Areas of Learning Experience

The curriculum reform in Wales has seen a departure from the assumption that subjects – the ubiquitous approach to segmenting the secondary curriculum – may not always be the best approach to organising learning and teaching (Sinnema et al., 2020). Conversely, there will now be six ‘Areas of Learning and Experience’, of which three will be looked at for this study. Curricula policies handle knowledge and skills in a variety of ways, despite a common similarity in curriculum goals (Sinnema et al., 2020). The Curriculum for Wales is no different, choosing to organise knowledge and skills into the following six areas: Expressive Arts; Health and Well-being; Humanities; Languages, Literacy and Communication; Mathematics and Numeracy; Science and Technology (Welsh Government, 2019). Arranging the curriculum into these six areas reduces the discreetness of the previous curriculum whereby knowledge was separated by subject area. This organisational approach allows for more cross-curricular links to be made and maintained, and will also highlight to pupils how knowledge gained throughout their schooling is also linked, much like how they will go onto apply said knowledge in their future lives.

[bookmark: _Toc131682243]3.6 Potential Barriers and Constraints

A survey undertaken by Grigg (2016) identified potential barriers to curriculum implementation, with many comments expressing teacher concerns over “box ticking exercises”, “high level of over-accountability” and “having to jump through hoops to satisfy various initiatives”. These feelings will need to be considered and remembered when devising the framework for this study. It will be important to take staff feelings into consideration in an attempt to mitigate feelings and opinions similar to the ones highlighted in the survey undertaken by Grigg (2016).

Environmental issues can occasionally cause controversy, as they can be relatively divisive, and people often hold differing opinions (Cotton, 2006). Despite this, it is recognised that the importance of discussion around environmental issues outweighs the potential controversy, and Geography is the subject considered by some to be the ideal place for environmental education to be delivered due to its long standing focus on incorporating different attitudes and values (Bailey 1974; Naish et al., 1987) Despite the brief attempt to introduce environmental education as a cross-curricular theme (NCC, 1990), the majority of its delivery in UK schools is done through Geography and Science (Tomlins and Froud 1994; Grace and Sharp 2000). This will be investigated as part of this study, and schemes of work will be analysed from Geography, History, Religious Studies, Mathematics and Art. 

A review of schemes used to teach to key stage 3 (years 7 and 8) were looked at to determine:
1. Whether any environmental education is being delivered.
2. How often it is included throughout the scheme of work.
3. How this could be enhanced, or if none is present, where it could appropriately be included.

Teachers will have their own knowledge on the environment, sustainability and climate change. However, they will not necessarily have the skills to effectively integrate this into their lessons. Just like all teachers can read but cannot necessarily teach pupils how to read effectively. To date, there have been no specific environmental sustainability frameworks that have successfully melded core ideas and teaching strategies. Michel (2022) points out that the literature mainly cites separate pedagogical knowledge and content appropriate for teaching environmental sustainability, thus highlighting a deficiency in the literature in terms of explanation as to what core ideas need to be taught and how best to teach them. A suggested model to overcome this deficiency is shown in Figure 1:
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Figure 3.1: Teaching for sustainability visual (Michel. 2022).

[bookmark: _Toc131682244]3.7 Summary

Overall, the delivery of the CFW appears to require a holistic design that emphasises the interconnectedness of the elements within the whole curriculum, and where each area of learning, skill, or competence engages learners in a meaningful way (Weicht and Jónsdóttir, 2021). This study aimed to create a framework that would cover the whole school, focussing on key stage 3 at this point in the research, with the aim of developing one for the whole school in the future. The framework will primarily identify where environmental education is currently being taught, and also identify areas where it can be included or enhanced. Again, a future aim of this research would be to increase the detail in the framework to identify what skills learners will be gaining, and how to engage learners in a meaningful way.






[bookmark: _Toc131682245]4.0 Chapter 4: Results

It was anticipated that there would already be some work being done on improving pupil knowledge of the environment and the importance of sustainability in lessons across the school. This was particularly likely in subjects such as Geography, Science and Ethics – the traditional homes of environmental education (Tomlins and Froud, 1994; Grace and Sharp, 2000; Michel, 2022). 

Schemes of work were provided from the following subject areas: Geography, History, Religious Studies, Mathematics and Art. Although access to other subjects’ SoW would have been possible, when asked, the Heads of Faculty for these learning areas did not respond, and so were left out of this study. The reviews of schemes of work provided the starting point and allowed an understanding of what is already being done. It is clear that there is a concerted effort in most schemes of work to encourage thought and appreciation around the environment. However, it is unclear from the schemes how much detail is used in each of the lessons/tasks which have an environmental focus or discussion opportunity. This is potentially because teachers might be resistant to giving too much time to content that is not directly related to their subject area (O’Brien et al., 1995). Alternatively, it could be because staff are not confident in discussing topics outside of their specialist area, and so naturally go into less depth when discussing environmental topics. Consequently, teaching methods adopted by individual teachers can impede creativity (Barnes, 2018) when introducing a cross-cutting theme such as environmental sustainability.

From the review and analysis of the schemes of work, a framework was developed which shows information on what is already being delivered and recommendations of lessons/ideas that could be incorporated into specific subject areas. This is displayed in Figure 2 below. The proposal for this study also recommended including information in the framework for how teachers can incorporate more environmental education into their lessons, with teaching methods and strategies included to help staff. However, from a review of the literature it became clear that this would benefit from staff involvement and engagement to curate a range of ideas. Unfortunately, time restraints, deadline pressures within the school and unmitigated disruption to the term meant that any survey or questionnaire undertaken would have been done so in a rushed manner. Therefore, it was decided that it would be best to undertake this step as part of the further research linked to this study, rather than including a set of results that would not necessarily be an accurate representation of staff opinions. 
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	Subject Area
	Topic
	Topic Overview
	Could environmental sustainability be reasonably included?Figure 4.1: A table showing the review and analysis of schemes of work.


	Geography
	Climate Change
	The topic is linked to the changing climate and anthropogenic causes for this. The topic looks at global emissions over time, carbon footprint, renewable and non-renewable energy, consequences of climate change, and responding to climate change.
	Yes - there is a case study lesson which could be extended over two lessons to look at a global example and a local example. Local example could be from the immediate vicinity of the school (if there are relevant examples) or a Wales based example.

	
	Tropical Rainforests
	This topic looks at the Tropical Rainforest (TRF) at the ecosystem level, reasons for deforestation and potential conflicts. The enquiry question of the topic is 'Is the rainforest worth saving?' and each lesson looks at reasons the TRF is important.
	Slightly - the topic is already largely centred around sustainability. Could possibly pay closer attention to methods of protecting the rainforest/using its resources in a sustainable way. Explain the meaning of sustainability through the lessons. Could end on a final lesson where a local linked example is used - deforestation and it's impacts in Wales?

	
	Map Skills
	The topic includes basic geographical skills. Pupils learn about map features, compass points, continents and oceans, biomes, scale and distance, grid references and UK cities.
	Yes - the biomes lesson could include information on how we can work to protect these biomes and why it would be important to do so. The lessons on the UK could include some local area tasks - could maybe include information on local nature, local Sites of Special Scientific Interest (SSSIs) and protected sites.

	
	Extreme Weather
	This topic looks at the formation of tornadoes and hurricanes, where they happen and what damage they cause. There is some discussion around environmental sustainability as there is one task where there is a mention of anthropogenic climate change making hurricanes worse.
	Yes – during formation lessons, pupils could learn about how the frequency and severity of storms could increase in the future due to global warming. Briefly look at the reasons for global warming. Discussion around the impacts of these storms becoming more severe could be discussed. Hurricanes lasting longer due to warmer oceans could be discussed. 

	History
	American West
	This topic looks at the American West through time, from Plains Indians to Cowboys. There are geographical elements (map tasks) and discussion around how the lives of these people interacted with the environment, but no explicit tasks or discussions with a sustainability focus.
	Yes – pupils could be encouraged to think about how the different uses of the environment by the different settlers were different from each other. More able pupils could then compare that to modern day use of the environment. Pupils could be encouraged to decide which way of life was more sustainable and why. Work on the Gold Rush could include discussion around the environmental impact of the time.

	
	Elizabethan Era
	This topic looks at decisions made during the era, people's lives, Drake's circumnavigation of the globe, Elizabethan exploration.
	Yes - pupils could have a brief discussion/task about the decisions made that had an environmental impact. Pupils could also explore the environmental consequences of the exploration at the time. 

	
	Medicine through time
	This topic looks at medicine through time with key examples and case studies.
	Yes - links to nature (TRF for example) and plants providing medicine could be used to highlight the importance of maintaining biodiversity for example. Could possibly look at the first person/people to discover the medicinal benefits of plants.

	
	Witches
	This topic covers religious views at the time, witch hunting, witch trials and the decline of witch trials.
	No - not obvious where links can be made to environmental sustainability that would not be tenuous. Would need subject specialist input.

	Religious Studies
	Christianity
	This topic looks at Christian views, role of the Church, creation stories, teachings of Jesus and Stewardship.
	Yes - the stewardship lessons look at religious and non-religious opinions on how the planet should be protected. This could be enhanced to include more discussion and information on why this is important, regardless of religious/non-religious views.

	
	Islam
	This topic explores different elements of Islam - places of worship, prayer, traditions.
	No - not obvious where links can be made to environmental sustainability that would not be tenuous. Would need subject specialist input.

	
	Good and Evil
	The topic looks at acts of wrongdoing and the religious opinions on them, treatment of criminals, forgiveness and religious teachings.
	Yes - the topic looks at morality, an example could be used of environmental damage due to poor choices or environmental negligence by a company. This is potentially a tenuous link - would need input from subject specialists.

	Mathematics
	Directed Numbers
	A series of lessons on addition and subtraction of negative numbers - uses sea level and temperature as examples.
	Yes - ensure there is some explanation of the importance of sea level and temperatures in the lesson. Could briefly discuss why sea levels are rising. Or could discuss temperature changes over time.

	
	Plotting graphs
	This series of lessons looks only at plotting graphs.
	Yes - data used to plot the graphs could be from environmental sources, opportunity to also have a local context here. Again, this would need some discussion to come with the data to ensure it is not just a 'bolt-on'.

	
	Square and Cube Metres
	This series of lessons looks at how to calculate area and volume.
	Yes - environmental examples could be used, for example, area of rainforest that has been cleared. This would also need a discussion around why this is bad. More able pupils could maybe calculate the rate of clearance. 

	
	Financial Planning Project
	Range of options for project that could be planned.
	Yes - many opportunities here. Could calculate the cost of solar panels needed for a house. Could look at sustainable travel holidays. Could work out the energy usage of the school and how to decrease the costs.

	Art
	Explorer
	The topic looks at the book by Katherine Rundell, 'The Explorer', and discusses nature, wildlife, bugs etc from an art perspective. 
	Yes - one lesson looks at 'jungle theme animals and bugs'. Opportunity here to discuss the TRF and its importance. There is also a lesson with an image of Greta Thunberg submerged in glacial water as a starter task. Need to ensure that a discussion is had around this and its importance (especially the glacial water element). This goes onto look at plastic pollution in the sea. Again, need to make sure there is discussion around the importance of this.





Whilst reviewing the schemes of work, it became clear that staff input will be needed to further develop the framework, as expertise in each subject area will help to create more detailed examples and cross-curricular links. For example, in the History topic that looks at Witches. As a non-specialist, it is not obvious where environmental sustainability could be added to this topic. It might be that including it would be more of a ‘shoehorn’ approach than actually enhancing the work already being done. If that is the case, then the best approach would be to leave it out. However, a Historian might be able to suggest a sensible way to include environmental sustainability. Another example of this is in the Islam topic. This would also require specialist input to ensure that if environmental sustainability can be included, that it is done so effectively and not simply for the sake of it. It would also seem reasonable to assume that if it were the case that teachers saw this initiative as another ‘bolt-on’ that they have to incorporate to their lessons, that they would be less likely to make a concerted effort. However, if teachers see that the information genuinely enhances the work they are already doing, they will hopefully be more likely to see the value in giving it the time and effort it needs to be successful.

Therefore, it would seem that involving subject teachers would be beneficial from the sense that they would likely be able to make suggestions of where environmental education can be added into their subjects. It would also hopefully negate the implementation dip previously mentioned, whereby staff are less likely to ‘buy in’ to a new initiative if they have had little to no involvement in the development process.

Through conducting this research, it would seem that there is promise in creating a whole school framework of this kind. There is already work being done that is enhancing the awareness that pupils have of the environment and sustainability which is respectable; and there are also areas that have been identified as having the ability to incorporate more information on environmental education. This alone would likely have an impact on pupils learning. However, developing this study further by incorporating staff input into where more environmental information can be included, and also developing guidance for staff through training sessions or further detail in the framework on how to deliver environmental education will further strengthen this framework. Therefore, based on the results, it would be agreeable to use these findings as a basis for environmental sustainability being taught as a cross curricular subject, and use it as a starting point to build a detailed framework that will cover the whole school curriculum.
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The framework that has been produced does not reflect a whole school approach, given that not all Heads of Faculty shared schemes of work for the review. Therefore, the framework produced in this study would not be effective at embedding sustainability and environmental education across the curriculum as a whole, and so would not create the same benefits as one that did have a place in each subject area. Along with the recognised benefits of embedding sustainability across the curriculum, come concerns with the standard of teaching, with some scholars stating that the actual teaching of sustainability is the primary challenge (Sherman and Burns 2015; Leal Filho and Pace 2016).  It would therefore seem appropriate to put forward this project of creating a framework for secondary schools to also facilitate the effective teaching of sustainability across the curriculum. 

Once schemes of work had been reviewed and analysed for their environmental content, it was clear that this study could only go some way in creating a framework to support a whole school initiative. One issue that was identified is the need for subject specialist knowledge alongside knowledge of environmental sustainability. Having in-depth knowledge of a subject area should enable a teacher to identify areas where environmental education could reasonably be added in, without the need for tenuous links. This co-production of the framework would almost certainly make the content more feasible and would also likely increase staff enthusiasm for the framework.

Alongside this, it would also be beneficial to conduct research into the constraints staff feel are currently impacting the delivery of environmental education in the school. Surveys could also be designed to gain an understanding of the beliefs of these groups when considering the importance of environmental education, and how successfully they feel it is currently being delivered. Questions of what improvements are needed could also be posed. Together, this data would then allow the development of a framework to support the delivery of sustainability across the school and offer support and guidance those that need it.


There are also decisions to be made around what environmental information could be left out. That is to say, what information is of lesser importance at this stage in a pupil’s life? Again, it is likely that these decisions would be best made as a team or working group so that a number of inputs and opinions can be taken into consideration. Environmental sustainability is also an ever changing topic and so the framework should reflect this and should be regularly reviewed and adapted to ensure the information it is delivering to pupils is current. 

Furthermore, it will also be imperative to ensure that pupils are learning and benefitting from the delivery of the content. How this will be measured is yet to be determined. There seems to be a lack of literature to support the best teaching methods to employ when embedding a cross-curricular theme. Moreover, there is also a lack of studies illustrating how best to assess pupils’ knowledge of cross-curricular themes. Would it be enough to collect a body of evidence of what has been delivered and hope it has made a difference? Or should there be a more formal approach. Again, it is likely the best approach to answering these questions would be to get a number of opinions from staff, senior leaders and other stakeholders in the process.

It could be suggested that this initial study and the framework it has produced could be used as a baseline starting point to raise an awareness amongst staff and senior leaders of how much environmental education is being delivered across the school currently. Staff would also be able to gain more of an understanding of how topics are broken down, and of the finer details being covered in lessons which might link to their subject area. For example, in the Extreme Weather scheme of work, one particular lesson looks at creating pie charts from data on tornadoes, and in the graph drawing lessons in Mathematics, data is used on temperatures and sea levels. It could therefore be possible to make stronger links between the two lessons and use similar data in both subjects to illustrate to pupils how interconnected the two topics are. This would also raise awareness of the importance of environmental education, as the pupils would be receiving this information from different members of staff, using different teaching techniques, and therefore would possibly reach more pupils. Similarly, there are links between the Art topic where they look at the image of Greta Thunberg and the melting glacier ice. This also directly links to rising sea levels, which are used for plotting graphs in Mathematics. These links could be strengthened by this framework.

An important step to consider before implementation of the framework will be to consult with subject specialists. History is an interesting topic to consider in this context – how do we add  information about current problems with the environment and sustainability to topics from the past? Would a simple mention or comparison be enough to keep sustainability in the forefront of pupils’ minds? Or would more need to be done? It is very hard to identify plausible places for environmental sustainability to be included as a non-specialist of subjects such as History, Mathematics and Art. It would definitely need the input of subject specialists. From a review of the schemes of work, there are lots of enhancements possible, but it would also need some context from the teachers of those subjects to make sure the information is not just considered as ‘bolt-on’ activities or environmental examples for the sake on including environmental examples. 

Schools and teachers have long been encouraged to promote sustainability and include it in as many aspects of school life as possible. Unfortunately, pedagogical efforts have not been as widely developed (Michel, 2022). Little discernible effort has yet been made to provide teachers with the professional development and pedagogical tools needed to teach sustainability across subjects (Sherman and Burns, 2015; Leicht et al., 2018). These limited efforts create barriers for effective teaching of sustainability concepts, and many of these barriers stem from insufficient understanding of sustainability, ongoing indifference about sustainability, and ignorance regarding its teaching (Michel, 2022). Prior research into education for sustainability has found that many teachers struggle with incorporating the theme into their traditional subject areas (Reid and Petocz 2006; Borg et al. 2012), thus highlighting the deficiency in expertise to teach the theme and a need for more work in this area. 

Ultimately, no curriculum will be a perfect, finished product cast in stone or free from criticism. However, for it to be effective, it must be largely accepted by all stakeholders: teachers, pupils, senior leaders, parents, school governors and the community at large (‘Guide to Curriculum Development’, 2016, cited in Alsubaie, 2016). The process should be focussed on meeting student needs, and should be ever evolving in-line with the evolving needs of society – it must be a ‘living document that is in constant flux (Alsubaie, 2016). 

Following the implementation of the plan, it will be important to track and measure its effectiveness. It is important to give new initiatives time to be properly implemented before assessing their efficacy (Grigg, 2016).  Therefore, it could be proposed that following the initial implementation of the framework, a plan is drawn up for a monitoring phase over the three to five years post implementation. Over this time, it would be important to regularly get feedback from teachers and pupils on their opinions of how they think it’s going and how effective they think it is. It would also be important to regularly tweak and update the framework to ensure it is up to date with current environmental issues.

Professional development of teachers is an important factor contributing to the success of curriculum development and implementation (Handler, 2010). If teachers are to be involved in the steps needed to develop a curriculum, they should be provided with appropriate knowledge and skills training in order to help them effectively contribute to the process (Alsubaie, 2016). As a result, staff should receive training and workshops which are geared toward professional development, to aid them in contributing to curriculum development (Alsubaie, 2016). Once the framework has been agreed by Senior Leaders in the school, and a questionnaire has been completed by staff to determine  starting point, it will then be possible to design training sessions. These sessions will be designed based on any shortcomings in staff knowledge and understanding, identified by the questionnaire. It would also be useful to set up ‘drop-in’ sessions where staff could come along with ideas or questions they might have about implementing environment education into their lessons and schemes of work.

Many of the elements of the CFW indicate a will to instil in pupils a competence for action in developing a socially just and sustainable society (Weicht and Jónsdóttir, 2021). It has been designed to encourage engagement with important issues facing humanity, such as sustainability and social change, and to develop the skills required to do so (Weicht and Jónsdóttir, 2021). Surveys undertaken in the past designed to gauge staff feelings towards new initiatives and new curriculum implementation (notably, Grigg, 2016) have identified that staff often feel like the introduction of such initiatives are “box ticking activities” or “form filling tasks”. For this framework to remain viable and become successful, it will be imperative to gain the opinions of staff on how to implement and maintain the running of the framework. Staff will need to accept and value the work the framework aims to do for it to be implemented in such a way that enhances the new CFW.

Although teachers and learning providers across Wales agree that changes are needed to address the shortcomings identified in the Welsh curriculum, most commentators also agree that between five and ten years are needed for any educational reform to work (Grigg, 2016). Short-term political gain means that few policies are evaluated for their effectiveness, and there is often little follow up even when policies are adopted with only 1 in 10 policies assessed for their impact (OECD, 2015). One particular challenge that has been identified in sustaining reforms is a change in leadership (Fullan, 2001, cited in Grigg, 2016). This information suggests that any framework that is being implemented would need time to be tried and tested for its success and suitability over time. The research presented is referring to whole curriculum reform, which is a much larger operation than the framework that this study is proposing. However, the sentiment of giving it enough time to be embedded before reviewing its success or making changes would still be an important consideration to make.

Cotton (2006) argues that even if it were possible to identify an agreed set of desirable environmental attitudes and knowledge that pupils should develop, there is no clear guidance from official bodies (notably the NCC at the time of Cotton’s study) on how teachers should promote such attitudes, while at the same time encouraging their students to develop “independence of thought”. This is a possible future line of enquiry for this study. Working with staff in the school though surveys and working groups to develop pedagogical ideas on how to deliver the set of desirable environmental attitudes through the curriculum, whilst also developing pupils’ individual critical thinking skills.

Neumann (2014) claims that good teachers support pupils in connecting their prior knowledge with the new core ideas of the course. This will be important to consider when developing the framework for its continuation through the school. This proposal is to first implement the framework with years 7 and 8. Once this has been done and is running across the school, the framework will be further developed for the topics that should be included at key stage 4 (years 9, 10 and 11). The key ideas and core themes should build upon what has already been covered in key stage 3. This follows the ‘progression step’ idea of assessment set out in the new CFW. This should be done by looking at what has been delivered, and assessing what pupils understand, and devising content that will deepen their understanding.

One factor to be aware of, which was put forward by Kirsten (2019), is that teaching activities linking to this framework might be seen as trial runs in the short term, and that teachers can adapt the methods in a more meaningful way for their subject areas in the future. Teaching and learning are highly personal activities, and no two teachers or learners are alike (Barnes, 2018). This diversity within and between teachers and pupils needs to be considered when designing and implementing a new initiative. The initial enactment therefore might be susceptible to an “implementation dip” (Desimone & Stuckey, 2014) where rounds of reinforcement might be needed to make the activity more adapted to teaching in subject areas. It will be important to remember this during  review of this framework in the future. Although it might appear that it is not as effective as hoped, it might just be experiencing this ‘implementation dip’. 

Finally, there is also the possibility of reaching out to neighbouring schools to gain their opinion of whether the proposed research would be something they would also find beneficial to the teaching of sustainability across their own curriculum. It would also be interesting to get the opinions of staff in other settings when considering the framework and how it can best be developed, implemented and maintained. It is possible that schools are trialling something similar, and therefore a joint effort might be possible.










[bookmark: _Toc131682247]6.0 Chapter 6: Conclusion

Overall, this study has identified the possibility of increasing the amount of environmental education being delivered across the school. From the review of schemes of work, it has been identified that there are a number of areas where enhancements can be made. It was also realised that for this framework to be successful, it will require the subject expertise from classroom teachers across the school, to ensure that work is enhanced in a meaningful way.

Future research should include surveys of staff and pupils to gain an understanding of the current views on the environmental information already being delivered. It is also pertinent to gain an understanding of staff opinions on the subject of environmental education as a whole. These surveys can be used alongside the framework created in this study to start a plan of how to embed the framework in the school and what additional work might be needed to support this. 
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