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[bookmark: _GoBack]With the formation of literacy, numeracy and digital competence as cross-curricular responsibilities for all teachers (Donaldson, 2015), in conjunction with the Welsh assembly Governments’ aim of developing all learners to achieve “high-level’ digital, literacy and numeracy skills” (Welsh Assembly government, 2017a, p.11), these competencies may be seen to be key areas at the centre of education policy in Wales (Estyn, 2017). Cross-curricular learning, as defined by Barnes (2015, p.11) as when “skills, knowledge and attitudes of a number of different disciplines are applied to a single experience, problem, question, theme or idea”, may provide an opportunity for learners to develop the skills they have gained within these disciplines, by applying them to various contexts across the curriculum (Pound and Lee, 2015). The Literacy and Numeracy Framework alongside the Digital Competence Framework support the coherent development of these skills across the curriculum (WAG, 2013; WAG, 2018). Utilising such a cross-curricular approach may also develop the learner’s ability to make connections and transfer knowledge whilst confronting unfamiliar problems in a number of contexts, a capacity which has been argued to be central in twenty-first century education (Donaldson, 2015). 
With rapid change taking place in the modern world, including the continual development of technology (Barnes, 2015; Arthur et al., 2013; Robinson and Aronica, 2015), the content of what children are taught has come under scrutiny (Barnes, 2015), thus the development of adaptable and transferable skills may be seen as fundamental in preparing learners for the unknown challenges of the future (Barnes, 2015; Arthur et al., 2013). However, Donaldson (2015) outlines the importance of both the acquisition of skills and subject knowledge, stating that the structure of the curriculum should ensure that the crucial contribution of disciplinary learning is protected whilst being complemented by elements that support the needs of today and prepare the learners for the challenges of the future (Donaldson, 2015).
The application of the literacy, numeracy and digital competence across the curriculum may reflect that of a single-transferable subject approach, in which learning in a single subject is developed by applying it to a range of other disciplines (Barnes, 2015). Literacy may be automatically applicable to this approach as skills in oracy and writing are often interwoven into all subject areas (Barnes, 2015), and may be argued to essential for such learning to take place (Donaldson, 2015). Whilst the application of this approach may focus primarily on the subject to be developed as opposed to using the new context to provide a motivating experience (Barnes, 2015), interesting contexts may be provided by other subjects in which skills can be applied in a purposeful, meaningful and relevant way (WAG, 2017b; Pound and Lee, 2015). 
As children first experience the written word as they interact in the context of their own social and cultural worlds (Neuman and Roskos, 1997, as cited in Dombey, 2013, p.23), it may follow that writing is “a cognitive, social and cultural act, focused on the making of meaning, much more than the sum of its technical parts” (Dombey, 2013b, p.24). Consideration of purpose has been found to be vital to producing effective writing (Education Endowment Foundation, 2017), with a strong view being held that children need both a purpose for writing and a clear audience for whom they are writing (EEF, 2017; Estyn, 2008; Ofsted, 2012 as cited in Grigg, 2015; Donaldson, 2015). 
In addition, it has been suggested that the level of purposefulness in learning is directly proportional to the motivation experienced by the learner (Haylock and Cockburn, 2013). Evidence has shown that motivation may affect the level of attainment a child achieves in writing, with those who enjoy writing being more likely to achieve a higher level in their writing than those who do not (Clark, 2012 as cited in Dombey, 2013b). This supports the view that, “how we feel about a thing determines in large part, how good we will be at that thing” (Kerr as cited in Didau, 2014, p.7), for it is a child’s choice to enter into the learning the teacher has planned for, which depends greatly on whether the child is motivated to want to learn (Barnes, 2015). 
Writing has been argued by some to no longer be about words alone as advances in digital technology cause a greater focus to be placed on visual components (Bearne, 2005; Kress, 2008 as cited in Dombey, 2013). Access to such technology may also increase motivation for learning in students across the curriculum, as it is increasingly able to gather information about the user’s interests, thus responding accordingly (Beetham and Sharpe, 2007). The use of technology has also been utilised within some schools to provide access to learning for pupils with additional learning needs, as well as providing opportunities to further challenge more able and talented pupils (Estyn, 2018b). However, the Welsh Assembly Government (2018, p.2) warn against the overuse of digital technology across the curriculum, stating that, “it is not intended that digital competence should be artificially imposed into all subject areas”.
Cross-curricular learning may be regarded as less meaningful than teaching within the context of a singular subject area (Pound and Lee, 2015), possibly resulting from artificial connections being forged between subjects, thereby rendering the learning meaningless (Donaldson, 2015). Furthermore, it may be argued that less focus should be placed on teachers’ roles in orchestrating meaningful contexts for children’s writing, instead focusing more greatly on encouraging children to become active participants in their learning by attempting to extract personal meaning from writing practices (Cremin and Myhill, 2011; Lankshear and Knobel, 2003 as cited in Dombey, 2013b). 
In addition to meaning, a variety of skills, knowledge and understanding need to be orchestrated harmoniously by the learner in order to create a satisfying text (Dombey, 2013a). Such skills may require conscious attention, particularly in a child’s early years of education (Dombey, 2013a), with the lack of progress found in these basic skills being marked by Estyn as common characteristics of schools whose standards of writing fail to reach above adequate (Estyn, 2018a). 
The acquiring of basic skills in literacy may be seen as central to a child’s engagement in reading, as by being freed from focusing one’s attention on word recognition, one can then redirect their focus onto the comprehension of the text (EEF, 2017). Skills such as these are important to a child being able to access learning, for it is often through reading that they are able to access key information, knowledge and ideas (WAG, 2013a).  Although it has been argued that the structure of the curriculum should be one that allows children to make connections (Donaldson, 2015), effective teaching and learning requires learners to be provided with challenges that build systematically onto their prior knowledge (Estyn, 2018).
The importance of creating a foundation of knowledge on which further knowledge can be built is relevant to the development of numeracy, as Haylock and Cockburn (2013, p.35) argue that “it is important…for teachers of young children to lay foundations of experience and networks of connections on to which future experiences of number can be built”. However, it is important to consider that learners cannot automatically move from a place of little understanding to one of full understanding, therefore teachers must supply the means to mediate this transition by utilising tools which enable the learning to take place (Askew, 2012). However, it has been argued by some that most skills are acquired naturally by a child, rather than as a product of explicit teaching, with good teaching being perceived to be simply the provision of suitable environments in which learning is most likely to occur (Kerr, 2008). 

In order to build onto a learner’s existing knowledge, it may be seen as imperative for teachers to have a sound understanding of what knowledge, understanding and skills they aim to develop within their learners (Estyn, 2018; Barnes, 2015). Furthermore, children may also need a clear understanding of the intentions of what they are to learn as well as understanding the success criteria they need to meet in order to achieve such learning (Hattie, 2012), a lack of clarity in which may result in unfocused, confused and unproductive outcomes (Edwards and Mercer, 1987; Sheeran and Barnes, 1991; Barnes and Todd, 1995 as cited in Mercer et al., 1999). Cross-curricular teaching and learning may be more likely to result in such outcomes, as unclear learning intentions within activities caused by combining multiple subjects into a single experience may produce a, “’bland-broth’ of half-understood ideas and fresh misconceptions” (Barnes, 2015, p. 74). 
Language, as outlined by Vygotsky (as cited in Askew, 2012, p.8) is a fundamental tool “that not only enables us to achieve our ‘objects’ but also fundamentally changes who we are in the process of their use” (Askew, 2012, p.8). The absence of explicit teaching of language, and how to use such language, may therefore hinder learners’ abilities to progress in other subjects, causing a greater chasm to form between those who have such knowledge and those who have not (Didau, 2014). Therefore, it may be argued that learners who have sufficient language skills are able to grasp effectively what is being taught, which in turn enables them to gain a knowledge base onto which they can build more knowledge (Didau, 2014). This notion is supported by cognitive theory, which suggests that if an individual’s schema is sparse, then connections are less likely to be found, which in turn will limit the individual’s chance of constructing their own understanding (Cross, 1999). This is evident also in numeracy, where the understanding of the concepts of number and number operations have been argued by Haylock and Cockburn (2013, p.9) to depend upon the forming of connections between the four types of experience in mathematics, namely: “concrete experiences, symbols, language and pictures”.
Although language may be seen to be integral to learning, it is also argued to be fundamental to creativity (Donaldson, 2015), therefore being instrumental in the Welsh Assembly Governments’ aim to develop all children and young people to be “enterprising, creative contributors, ready to play a full part in life and work” (Donaldson, 2015, p.29), with Estyn (2016 as cited in WAG, 2017b) stating that in order to meet the needs of the twenty-first century, the curriculum needs to support the development of creativity in learners. Cross-curricular approaches to learning may complement those of creative learning as both are, in part, characterised by the forming of connections and the consequent recognition of relationships (Hodder, 2014; Barnes, 2015; Donaldson, 2015), with cross-curricular approaches to learning being viewed by some as encouraging children to think creatively (Rose, 2009 as cited in Pound and Lee, 2015; Barnes, 2015).
Creativity may be seen to be at the heart of mathematics (Capacity Building Series, 2012), with mathematics providing support for developing creativity within learners, as well as developing wider skills, including problem solving and critical thinking (Donaldson, 2015). However, it has been argued that if mathematics is to become more creative, it must permeate subject boundaries (Pound and Lee, 2015). This may be due in part to the perceived limitation put on creativity as imposed by linear and predictable learning experiences (Askew, 2012). In addition to this, the tendency of mathematics teaching to depend too much on a “one-right-answer-approach” may produce a greater level of convergent thinking, as opposed to divergent thinking (Pound and Lee, 2012, p. 103).
It has been argued that, “to be creative, children need to feel emotionally safe enough to make new connections, new directions and new insights” (Hodder Education, 2014, p.2). This may contribute to why it has been argued that one of the fundamental aims of teaching mathematics is to instil in learners the belief that they have the capacity and ability to succeed in the subject (Grigg, 2015). Self-efficacy, as defined as “the belief that one has the capacity or power to learn”, may also depend upon one’s perception of the subject itself (Capacity Building Series, 2012, p.5). Mathematics in particular is often held in a negative view as many believe it to be a challenging subject that lacks creativity, being based solely on memorising a set of rules (Grigg, 2015). 
The theory of multiple intelligences as developed by Gardner (Gardner and Seana, 2006, Gardner 1999, 1998, 1993, 1983 as cited in Doherty and Hughes, 2014), suggests that every individual displays different combinations of multiple, interrelated intelligences (Pound and Lee, 2015). By utilising a cross-curricular approach, where all disciplines are approached equally, children may have a greater chance of finding an access point to learning that they would otherwise have struggled to engage with (Barnes, 2015). 
Promoting self-efficacy in learners may not be achieved simply by imparting positive attitudes, but instead it may be argued that it also involves “developing confidence based on the acquisition of applicable skills” (Capacity Building Series, 2012, p.5). Cross-curricular learning may provide opportunity to strengthen weak areas in a child’s learning by enabling then child to apply and develop these areas within numerous contexts (Barnes, 2015), thus strengthening the connections within the relative cognitive schema (Cross, 1999; Haylock and Cockburn, 2013). 
Furthermore, Askew (2012) suggests that children will achieve higher standards in mathematics if they are given learning opportunities that are more engaging and challenging, a notion which is supported by Barnes (2015, p.142) who states, “a degree of stress may be important to learning”. However, from my own experience in teaching a key stage two class, it was evident that one learner often disengaged when met with tasks that challenged them in using literacy or numeracy skills. This may support the notion that “few people persevere with something they find difficult and uncomfortable” (Didau, 2014, p.10). 
Grigg (2015) argues that pupils’ attitudes towards maths will improve by the realisation of mathematics as “a powerful tool and an essential form of communication” (Grigg, 2015, p.187). Digital technology may be seen to complement the teaching and learning of such mathematical ideas, with it being argued to be an important element of communication (Pound and Lee, 2015). In addition, as children progress further in their mathematical ability, teachers are presented with the challenge to move from presenting learners with real-life problem-solving tasks, to those that engage the learners in more abstract thinking (Ofsted, 1995 as cited in Grigg, 2015), which requires symbolic underpinning (Devlin, 2000; du Sautoy, 2004 as cited in Pound and Lee, 2015). For learners to engage successfully in abstract thinking, allowing them to access such learning in a variety of modes of representation may be fundamental (Pound and Lee, 2015). Smith (2005, as cited in Pound and Lee, 2015, p111) has suggested that the use of technology may support such processes, as “the ability to use and understand symbolic representations in one context can then be transferred to another context”.
In conclusion, cross-curricular approaches to teaching literacy, numeracy and digital competence may support learners in acquiring such skills by allowing these skills to be applied within various contexts (Pound and Lee, 2015). Furthermore, these disciplines may support learning within other subjects, with the use of technology supporting learners in accessing the curriculum in a way that both supports and challenges children’s understanding (Estyn, 2018b), and literacy and numeracy being viewed as fundamental to learning across the curriculum (Didau, 2014, Pound and Lee, 2015). Language, in particular, appears to be an integral component, as Didau (2014, p.3) states “the knowledge of the subject is the language of the subject”. The reciprocal relationship between these disciplines has led to the development of a personal target, to ensure that I do not approach the skills within literacy, numeracy and digital competence as ends in themselves, but instead to pursue them as, “tools that allow us to enhance our understanding of important questions, topics and themes” (Gardner, 1999b as cited in Barnes, 2015, p.6).
As teachers face the challenge of how to ensure that children make sufficient progress when utilising a cross-curricular approach (Grigg, 2015), their understanding of the specific skills they wish to develop, and the strategies that they will use to support this process may play a key role in securing such progress (Barnes, 2015, Haylock and Cockburn, 2013, Donaldson, 2015). Therefore, it may be recommended that all teachers “clarify the specific new learning aims for the transferable subject as well as those for its partner subject” (Barnes, 2015, p. 69) when planning for the delivery of literacy, numeracy and digital competence as cross-curricular responsibilities. 
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