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Looking forward: A critical analysis of literacy, numeracy and digital competence as cross-curricular responsibilities.
Cross-curricular teaching and learning is a method used to allow learners to apply their knowledge and understanding from a range on disciples to solve a problem or fulfil a meaningful experience within a child’s learning (Barnes, 2015, Jacobs, 1989 and Savage, 2011). Cross-curricular learning has a long history within education, dating as far back as “two millennia ago” (Barnes, 2015, p.13) with educators such as Plato blurring the lines between disciplines in education; more recently in the twentieth century constructivist theorists such as Vygotsky (Miller, 2011), Bruner (1966) and Piaget (Sigel and Hooper, 1969) all emphasise the significance of making connections in a child’s learning in order to ensure skills and knowledge are retained. Cross curricular learning is also referred to as ‘interdisciplinary’ learning, Learning Curve note that there is no dissimilarity between the two only that interdisciplinary is more commonly referred to in relation to the work done in secondary school where collaboration is required between staff to deliver the project (Learning Curve, 2009) while The Royal Society of Edinburgh underpin that cross-curricular learning applies specifically to social and science studies (The Royal Society of Edinburgh, 2014). With the implementation of the new curriculum in Wales imminent, taking heed from Donaldson's’ “Successful Futures” (2015) it is evident that teaching needs to evolve in order to equip learners with 21st century skills (Davis and Oelsner, 2018). As far back as 1902, writers such as Dewy noted that we must teach children to prepare them for tomorrow (Dewy, 1902), which is further supported more recently by Wilson who states that in order to ensure a child retains new information we must build on what they already know by making links throughout the curriculum (Wilson, 2015). A notable amount of the current literature outlines the transference from knowledge-based learning to skills-based learning (Education Technology, 2019), further emphasising the importance of cross-curricular learning within the new curriculum. There are various methods used to deliver the curriculum in a cross-curricular manner and both Barnes and Jacobs have developed models to support this delivery, both writers share common notions such as the ‘multi-disciplinary’ approach and the ‘inter-disciplinary’ or ‘transdisciplinary’ approach (both writers share the same definition for these respective terms) among others (Barnes, 2015 and Jacobs, 1989). As part of the current curriculum in Wales and the intended curriculum, Literacy, Numeracy and Digital Competence are the cross-curricular responsibilities which support all areas of learning throughout the curriculum (Welsh Government, 2019), all three areas have a supporting framework to ensure that learners and teachers have structure to apply these skills across the curriculum (Welsh Government, 2019). 
Cross-curricular learning has various benefits relevant to the current and intended curriculum; it is a vital method to utilise in order to deepen the understanding for children while using skills in a practical context (Barnes, 2015 and Ofsted, 2002). This method of teaching and learning not only lends itself to the four purposes of the new curriculum, with the core purpose of developing ‘capable’ learners (Donaldson, 2015, p.29) but also creates intrinsic motivation and independent learning (Claxton, 2005 and Miller, 2015). It also supports skill-based learning, which has become central to the new curriculum and allows for the practical application of skills, this approach is listed as good practice by Estyn (2017). Creativity for both teachers and learners are also strongly linked to cross curricular learning and it provides opportunity for creative thought, delivery and processes (Barnes, 2015 and Wilson, 2015). It is also possible for simultaneous progression across the multiple areas of the curriculum being covered and allows for the assessment of understanding opposed to grades (Rowley and Cooper, 2010). Cross-curricular learning, if planned effectively, can provide connections between separate subjects and areas of learning, allowing neuropathways to become strengthened and give clear purpose to learning (Fautley and Savage, 2011).
Findings into cross-curricular learning highlight the limitation of preparation time to effectively plan for the three cross-curricular responsibilities (Ofsted, 2010 and Roy, 2016), in order to overcome this Estyn suggest collaboration between staff in order to maximise planning and preparation time (Estyn, 2017). While on professional teaching experience (PTE) it was observed within Key Stage 2 that each teacher would have a subject area (which would now be transferred to areas of learning and experience as part of the new curriculum) and would be responsible for planning for that area, incorporating literacy, numeracy and digital competence, these plans would then be shared with the phase and adapted for each class by the teacher. Alongside time restrictions it is also evident that teachers lack the training and guidance to effectively deliver in a cross-curricular manner this therefore impacts their confidence (Ofsted, 2010). If a teacher is not confident in what they are teaching this is visible to students and will impact their learning experience, in order to overturn this shortfall Millard encourages the continuous upskilling of teachers throughout their career (Millard, 2000) this is also part of the professional teaching standards (Welsh Government, 2019). It is apparent that a cross-curricular piece of work requires an extended amount of time to complete, consequently it may become challenging to maintain the momentum and engagement of the learners; to counteract this issue it may be beneficial to set an end goal for learners to display and celebrate work in order to keep involvement (Bloomfield and Childs, 2000). Hayes, however, argues that cross-curricular learning lacks enough content in any subject area (Hayes, 2010). Naturally, with any teaching method, assessment is a vital element which aids to its failure or success; many questions are raised as how to best assess work created from cross-curricular methods, are skills from the Literacy and Numeracy Framework (LNF) (Welsh Government, 2014) and Digital Competency Framework (DCF) (Welsh Government, 2016) being assessed or those from the specific topic curriculum document (Fautley and Savage, 2011)? This uncertainty is created due to the lack of specific guidelines relating to cross-curricular teaching. 
It is commonly debated as to what the differences are between numeracy and mathematics, however it is not commonly agreed that numeracy can be defined as the practical application of taught mathematical skills (Haylock, 2011, National Numeracy, n.d and Welsh Government, 2019). However, opposed to the universal application of literacy skills, it is evident that many people find it far more difficult to practically apply numeracy skills (Hughes et al., 2000), while on PTE it was observed that in order to overcome this, practical worded numeracy problems were given to the class to complete during the afternoon register. This allowed the pupils to work collaboratively to overcome problems they may face outside of a school setting, the wording of these problems was also consistent with that of exams, preparing pupils further. These extra tasks, however, also require more time to prepare on behalf of the teacher; an extra demand previously discussed within the limitations of cross-curricular methods. Strong subject knowledge must be evident when delivering numeracy across the curriculum, this extended knowledge goes beyond that required for mathematics; teachers also need to feel secure in their own subject knowledge in order to successfully deliver what they intend (in various ways to support all learners), be competent in addressing and future questions and support the learners in the development of future skills (Haylock, 2011, Ofsted, 2009 and Stiener, 1919). When numeracy is applied throughout the curriculum it allows for the skills involved to be tailored to the current learning and developed practically (Haylock and Cockburn, 2013); while on PTE it was observed that as part of a Harry Potter theme, during a science session looking at how various liquids react to one another, a set of worded instructions, including measurements in various forms (litres, millilitres) which required adding up and taking away from one another, were given to leaners to follow. The activity encompassed a range of numeracy skills that were required in order to complete the final task, the numeracy skills were relevant to the learning and allowed for practical exploration by the learners. It is also commented on by other teachers and trainee students that it can be difficult to make genuine numeracy links throughout a topical piece of work; this is reinforced by various authors who outline that if numeracy it is to be incorporated that it must be explicitly planned for, relevant to the cross-curricular scheme of work and not done simply to tick a box and say it was done (Haylock, 2011 and McAteer, 2013). Gardener goes on to affirm that what is being taught must maintain its subject integrity in order to remain purposeful (Gardener, 1993, p.195). To overcome this, it would be vital to use the LNF for guidance while using a range of stimulus to incorporate numeracy such has poems and books relevant to the cross-curricular topic; it is also beneficial to look each scheme of work creativity and question “where is the math here?” (Didau, 2014). Another issue that may occur is the problem of setting for ability across a phase throughout mathematics which in turn can affect the types of numeracy skills covered throughout the rest of the curriculum, to ensure continuity clear communication between teachers is vital to ensure the skills applied through numeracy are appropriate keeping in mind the mathematic attainment of all learners in the class. While on PTE this issue was observed, teachers were able to overcome this by teaching topics within mathematics in tandem but differentiated for ability, then incorporating similar numeracy skills within their topic work at a level attainable for all. National Numeracy (2014) also underline the negative attitudes towards mathematics and numeracy which could impact the level of participation and enthusiasm for the scheme of work, this could be overcome by ensuring a whole school ethos which encourages failure as part of the learning process (Dweck, 2012). Creating a positive ‘I can’ attitude towards mathematics and numeracy is key to successful numeracy across the curriculum.   
It appears that it is simpler to define the literacy and its comparisons with English as a subject, as to be literate is to be able to successfully communicate with others and make sense of ones surrounding environment (National Literacy Trust, 2017).  It is therefore argued that every teacher is a teacher of literacy and therefore is a model of its good practice (Bromley, 2017), to speak, listen, read and write is a core element of every lesson taught within schools and these skills need to be practiced and developed daily to in order to develop (Estyn, 2011). Due to this accessibility it is very easy to say that literacy is used within every lesson, however, the challenge is to harness a specific skill within the LNF (Welsh Government, 2014) in order to ensure development and progress in Literacy. This can therefore lead to a plateau of learning where pupils are reusing the same skills at the same level instead of developing these further, this would be a missed learning opportunity; Vygotsky's learning theory suggests that children should be given language beyond their current understanding which they will then engage with and in turn extend their vocabulary (Miller, 2011). This is a simple solution to ensuring progression within all areas of the curriculum. Hirsch (2006) argues that the ‘caught’ method of learning is not enough for development, skills within English and Literacy need to be explicitly taught and subject areas need to be kept separate as to not confuse learners; whereas both Barnes (2015) and Gardener (2006) strongly disagree. In order to deliver literacy skills there is clear guidance from the LNF (Welsh Government, 2014) is available to use and develop the appropriate skills, this in turn makes assessment simple against this framework. However, in relation to the use of literacy as part of a cross-curricular piece of work are teachers required to mark and assess the literacy skills or the skills developed in the subject specific area? While on PTE it was noted that the LNF skills were built into the success criteria established at the beginning of the lesson along with subject specific requirements, this ensured literacy skills were embedded within the learning as an expectation and provided clear marking pointers for teachers and pupils (when peer marking). Assessment for learning (AFL) techniques were also observed and appeared to be a valuable tool to ensure progression as part of literacy skills throughout the curriculum (Black et al., 2011), methods such as purple pen marking supported the continuous development of skills. 
Digital Literacy, which is the term, used worldwide or Digital Competence as it is called in Wales (Welsh Government, 2016) is a relatively new framework implemented in Welsh schools, however digital competence is internationally recognised as a turning point within education (Javorskýa and Horváthb, 2014). The Digital Competence framework for Wales has 4 elements consisting of a range of skills, however it has become common for practicing and trainee teachers alike to state that DCF has been incorporated within a cross-curricular piece of work by simply allowing children to work on a laptop; Puentedura (2010) SAMR model outlines the 4 ways technology is used within schools, the first being substitution and progresses to redefinition. Although substitution is a valid way of using technology is does not apply to any skills within the DCF and will not add anything to the learning. Another barrier to the DCF is the lack of resources some schools have, without the appropriate equipment children are not able to fully access the curriculum (Pandolfo, 2012) this fails to equip learners with the tools they need for the workplace within twenty first century Wales (Ysgol Bryn Hedydd, 2019). In contract to this, there are many children, who from a young age are surrounded by a range of technology and come to school very au fait with their workings and are competent with the technology they have access to at home; the obstacle then becomes ensuring that these children are also offered a range of other technology to use in school and there is a progression to their learning. These children need to be supported to use familiar technologies in other ways to. Consequently, as DCF is a relatively new part of the curriculum there is limited research to support the best methods to deliver the DCF in a cross-curricular manner. However, it is evident that when used appropriately digital technologies aid to the learning in a cross-curricular approach and can really enrich the process. 
To conclude, it is evident that the three cross-curricular responsibilities underpin everything that is done throughout the curriculum and it is vital that the LNF and DCF are followed in order to ensure skills are developed and the connections made are not tokenistic; this will tackle the issue of progression and monitoring that Barnes outlines is difficult to achieve (Barnes, 2012). Throughout literacy, numeracy and digital competence it is vital that subject knowledge is secure, if it is not it is a personal responsibility to upskill oneself. From the evidence using cross-curricular methods to apply a range of skills from throughout the curriculum not only is enjoyable for pupils but also deepens understanding which is more likely to be retained. The main difficulty lies with assessment, however with the implementation of the new curriculum and the introduction of a continuum of progression 
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