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Looking forward: A critical analysis of literacy, numeracy and digital competence as cross-curricular responsibilities
In this response, there will be an attempt to critically analyse the position that Literacy, Numeracy and Digital Competence should be perceived as cross-curricular responsibilities. There will be an attempt to explore the benefits and limitations of teaching in a cross-curricular fashion and a discussion on whether these curriculum responsibilities are suited to being taught in such that manner. Following this, there will be a judgement on whether Welsh Government should consider Professor Donaldson’s recommendation that the teaching of Literacy, Numeracy and Digital Competence should remain cross-curricular (Donaldson, 2015), and if so, how those recommendations could be put into practice to ensure optimum pupil progress in those areas. 
Firstly, although there are many ways of teaching in a cross-curricular fashion (Barnes, 2015a) there is a concession amongst academics that a more precise definition of this concept is that of ‘curriculum integration’ and ultimately consists of progressing the skills/knowledge of a theme/subject through the combination and application of alternative subject-matter (Park, 2008; Hayes, 2010). In Wales, The National Literacy and Numeracy Framework (LNF) that was introduced in 2013 statutorily required teachers in Wales to ‘embed’ literacy and numeracy into all subjects (Department for Children, Education, Lifelong Learning and Skills (DCELLS), 2014); this would require practitioners to teach in a cross-curricular fashion; there is evidence to suggest that this change did not achieve desired results, with progress being described as ‘slow’(Sparks, 2015; Estyn, 2017). If these responsibilities are to remain cross-curricular, the reasons for this need to be identified and addressed by Welsh Government. 
However, the potential success of this particular approach is rooted in how it resonates with the way in which children see the world. Dewey (1902) outlined the unrealistic aspect of linear schooling, opining that it would have very little meaning to children who do not hold the sophistication to divide the world into subjects; if so, it would be more appropriate to teach children in a holistic way by providing contexts that require holistic application. Barnes (2015b) agrees and permeates the notion that a holistic understanding of the world around us is far stronger and transferable. Added to that, Gardener (2006) through his ‘Multiple Intelligences’ theory, presents the idea that in their cognitive composition; children are intellectually inclined to see the world in a cross-curricular fashion. Through this, it seems that there is a strong theoretical backing to teaching Literacy, Numeracy and Digital Competence through effective curriculum integration, especially as they are considered ‘fundamental to thinking, learning and life’ (Donaldson, 2015, p. 108) and highly regarded in Welsh education (Barrett, 2015). 
On the other hand, there is a widespread consensus that a cross-curricular approach relies heavily on practitioner skill (Savage, 2011; Jones, 2010; Barnes, 2015a; Barnes, 2015b; Na, 2004). This is often split into two categories, application of approach and practitioner subject-knowledge. Often, practitioners succeed in implementing the approach in non-meaningful contexts that work to stint learner development. For example, it was observed on a Professional Teaching Experience (PTE) that a highly-skilled Music teacher taught a Music lesson in a ‘tokenistic’ (Barnes, 2015a, p. 66) cross-curricular fashion. Learners were asked to listen to a piece of music and were then asked to ‘write a story’ about what the piece made them think about. Though there was an element of the English curriculum being covered through the opportunity to ‘write a story’ (DCELLS, 2016, p. 9), there is no coverage of the programme of study for Music (DCELLS, 2008). Though the attempt to ‘embed’ literacy was evident, there was no opportunity for the development of musical skills; though it is important to incorporate Literacy into other subject areas, it should not be to the detriment of other subject areas; those with a clear understanding of a cross-curricular approach would be able to ensure that. Perhaps, the LNF has not been as successful as was desired because teachers across Wales proceed to replicate such experiences. 
In addition, the Welsh Government places a great deal of emphasis on the importance of the pedagogical and subject-knowledge of teachers in Wales (Welsh Government, 2017a; Welsh Government, 2017b) which coincides with the fact that there is a statutory expectation for teachers to teach in a cross-curricular manner (Welsh Government, 2017a). The concession that practitioner ability has an impact on the effectiveness of the cross-curricular approach should have little impact on the decision to make Literacy, Numeracy and Digital Competence cross-curricular responsibilities as it is the responsibility of practitioners in Wales to rise to meet this challenge through ‘Professional Learning’ (Welsh Government, 2017a, p.16). However, it should be noted that Foden (cited by BBC News, 2015) has noted there is a ‘training deficit’, reasoning that Welsh Government have made it statutory for teachers to use this approach in the classroom, but have not provided them with the necessary Continuing Professional Development (CPD) opportunities. Also, with the increasing pressure on teachers in Wales, many practitioners don’t feel that they have the time for CPD (Clay and Weston, 2018), it seems that Welsh Government are attributing a great deal of importance to the effective cross-curricular teaching of the LNF and the Digital Competency Framework (DCF), but are not willing to give the teachers the time or resources to implement it. 
With regards to Oracy, the Peabody Research Institute (2018) outlined a study that focussed on the impact of structured talk amongst children; the results of the study suggested that children that engaged more in structured talk appeared to be more ‘self-regulatory’ and had a more extensive vocabulary. To a degree, this coincides with the work of Vygotsky (cited by Alexander, 2008) who advocated the notion that language is linked to thought and through social interaction and engagement with the world around them (mainly through language) children acquire knowledge and construct their understanding (Halliday, 1997; Mercer and Littleton, 2007, p. 133). If this is putative, increasing the opportunities for learners to develop their oratory skills will have a direct impact on how they access and progress within the rest of the curriculum; this would impose that opportunities to develop oracy should manifest themselves across the curriculum. 
Moreover, the work of Mercer (2014) places great emphasis on ensuring that ‘talk’ is not only encouraged but ‘taught’ in schools. His research details that if children can use talk to reason effectively within groups, this improves their capabilities to reason within themselves, furthering the need to ensure oracy is catered for across the curriculum. However, Wolfe and Alexander (2008, p. 8) contend that there is a distinct difference between ‘conversation’ and ‘dialogue’. For there to be any progress in oracy (or any subject it is being used to access), teachers need to be able to facilitate environments and experiences that encourages meaningful ‘dialogue’ that develops knowledge and understanding. Currently, the Education Endowment Foundation (EEF) (2017) argue ‘speaking and listening’ (oracy) in education requires attention before it can support learners in other areas (such as reading and writing). It would be important that as a cross-curricular responsibility, the opportunities to practise oracy would be structured in a way that induced ‘dialogue’, not ‘conversation’. 
Next, there is evidence to suggest that approaching ‘Reading’ in a cross-curricular fashion can work to ensure learner progress. A study undertaken by the Department of Education and Early Childhood Development (DEECD) (2012) set out to determine if there was a relationship between reading to young children and their cognitive abilities in later life; the study concluded that there was a positive correlation. Crippen (2012) expands on this, explaining that the cognitive incline comes from literature and access to texts that promote and enable deeper thinking. Aslan (2016) emphasises the importance of this, suggesting (like Donaldson, 2015) that children use their reading ability to access the world around them, and indeed, the curriculum. Therefore, the importance of children being exposed to a wide variety of texts in many different contexts is largely emphasised here and it is unsurprising that this is an expectation outlined in the English Programme of Study for Wales. Theoretically, we see it is beneficial to consider ‘reading’ as a cross-curricular responsibility. 
Additionally, it is important for practitioners to consider how the attainment of reading occurs in young children; how practitioners perceive this process may affect their position on the balance between integrated and linear curricular input. For example, Nuttall (cited by Thaler, 2008) maintains that through exposure, children develop and acquire strategies that help them access more complex reading. Alternatively, Davis (2007) maintains that reading in children is the result of strategies and methods that children have been taught, particularly with reading comprehension. Considering this, a new element is added to the cross-curricular conversation, there must be a decision surrounding whether it is always appropriate to teach in a cross-curricular fashion, or whether there needs to be a mixture of both knowledge gained from instructional methods, and knowledge developed through constructional methods (Aslan, 2016).
Tassoni (2011) and Malpique and Pino-Pasternak (2017) acknowledge the difference between ‘handwriting’ and ‘writing’, the latter note that there is reason to suggest that the two might be linked, that handwriting ‘fluency’ allows for quicker processing of what the learner wants to communicate through writing. Frisch (2016) and Wax (2018) both argue that handwriting is effective in aiding retention and memory, this would suggest that it would be effective to give children opportunities to handwrite in all subjects so that they are able to retain and recall information in all subject areas. In contrast, Alexander (2016) outlines that the retention of knowledge is meaningless without the opportunity to apply it, and this is further demonstrated in the layout of the Welsh National Curriculum which is essentially ‘skill-based’. In addition, there is research to suggest that handwriting not only activates several areas within the brain, engaging neural pathways and strengthening neural links (James, 2012), but when that writing is applied to a meaningful writing context, it allows for deeper application and demonstration of knowledge through a medium that can be assessed by teachers, across different subject areas (Oxford University Press, 2018). 
Although, it may seem obvious and almost necessary to ensure that writing manifests itself across the curriculum, there is an alternative viewpoint to consider that works to the detriment of some children. On PTE, it was seen that some children had great difficulty writing independently, relying heavily on scaffolding or practitioner intervention. Notably, even though cross-curricular teaching can allow for children to access other areas of the curriculum through their strengths, it can also work to remind children of their incapacities in other subjects. Unfortunately, as highlighted by Waters (2018), some teachers feel compelled to demand ‘written’ evidence from children in every subject area, this was also observed on PTE, even though this is not an expectation (Estyn, no date). As a result, children who would instead excel through applying their skills creatively, verbally, physically, digitally etc. (Gardener, 2006) are being held back by an overuse of one application of knowledge, despite recommendations from Taylor, Powell and Powell (2018) who reiterate the expectation that when applying a cross-curricular approach, practitioners are to recognise and support learners that struggle to access certain curriculum areas. This would argue the case of more linear curricular input to strengthen those skills. 
Within Numeracy, Shaw (2018) addresses the idea that there is a stigma surrounding Mathematics and that a cross-curricular approach may work to the benefit of some learners. She underlines that allowing learners to access Mathematics through a subject they feel confident in may provide them with a positive experience. This may proceed to motivate them (Rhodes, 2015), and the importance of this motivation is then outlined by Bhoji (2015) who insists that it is the defining factor of whether a child will attempt to make progress. Shaw (2018), Haylock (2010) and the LNF (2014) all allude to the importance of giving children the opportunity to apply numerical skills and knowledge to ‘practical contexts’, one of the only ways of doing this would be to incorporate other curriculum responsibilities, suggesting that a cross-curricular approach for Numeracy would be appropriate. 
Alternatively, a depth of research has gone into the idea of ‘Mathematical Anxiety’ (Carey et al., 2016) and its impact on performance within Mathematics. As previously discussed, should numeracy start manifesting itself throughout all aspects of school life, learners impacted by this emotional state may find themselves unable to progress in other subjects, especially if teachers are unable to successfully ‘embed’ the cross-curricular opportunities. To combat this, if Wales is going to keep Numeracy as a cross-curricular responsibility, it might be in their interest to recognise the underlying issues with Mathematics and further embed the work of Carol Dweck (2008) and ‘A Growth Mindset’ into the curriculum. In addition, the work of Askew et al. (2010) must be recognised as it provides evidence that teaching Mathematics in a contextual and practical was more effective in practice than a linear alternative. It seems more practical to embed Numeracy as a cross-curricular subject, but also foster a policy of resilience (Cahil et al., 2014) that works to ensure the positive outcomes discussed. This seems a more progressive solution than shying away from the shortcomings within Numeracy in education in Wales, especially considering the importance Donaldson (2015) and Estyn (2017) attribute to it. 
Finally, Donaldson (2015) acknowledges the demand for digitally literate learners due to the significant technological advancements that have happened and will continue to happen in the future (PlanetExpat, 2017). With this development, we see the demand for digitally literate citizens take higher priority than ever before (World Economic Forum, 2016) and so it would only make sense that we reflect this in our education system. Anderson (2017) outlines ‘digital literacy’ as an ‘innovative’ use of technology; coinciding with Spiers and Bartlett’s (2012) concession that digital literacy must entail the learner leading the technology, not the other way around. Both definitions see an ‘active’ use of technology, one that would likely come from a competent understanding of it; this is evident in ‘creating’ being one of the elements included in the DCF (Digital Competency Framework) (DCELLS, 2018). In addition to that, the future curriculum sets out an expectation of learners to be ‘creative contributors’ (Welsh Government, 2015, p. 4) to the world, so it would be an appropriate combination of policy if Digital Competence were to be considered a cross-curricular responsibility. 
On the other hand, Palmer (2015) stipulates that the significant advancement in technology and increase in ‘screen-time’ amongst children, has led to, she believes, a decline in children’s behaviour, concentration and mental-health. Greenfield (2014) concedes, maintaining that these adverse effects are the result of the change in the biology of the brain, she reasons that the plasticity of the brain allows it to adapt to its environment (arguably why children that are cognitively stimulated by books tend to perform better in school (DEECD, 2012)) and the environment provided by technology is unstimulating. If digital competency were to be embedded into all subject areas, this would lead to an increase in screen-time, again; warranting (Palmer and Greenfield would argue), more detrimental effects. Also, it was observed on PTE that practitioners do not always use technology in a way that allows learners to be creative; for example, ‘using the interactive whiteboard to deliver a PowerPoint Presentation’ was often used as an to attempt to argue that the DCF had been incorporated into a lesson. 
In conclusion, there is an acknowledgement that Literacy, Numeracy and Digital Competence are the mediums learners use to access the curriculum and should remain cross-curricular responsibilities. However, cross-curricular teaching works most effectively in the hands of practitioners who know how to implement it and when used incorrectly, works to hinder progress rather than encourage it. Also, the practicality of making such an approach statutory does not always resonate with the economic climate of that country. As was observed on two different PTE experiences, one school had up to 6 iPads per classroom, the other had 6 iPads to share amongst eight classes. If the responsibilities are to be cross-curricular, there must be strong and frequent CPD opportunities for all teachers, so that they have a chance to meet the expectations upon them. Schools need to be provided with grants to invest resources that can work to support teachers in ‘embedding’ the appropriate skills across the curriculum; and finally, there should be a balance of both linear and cross-curricular teaching so that learners have opportunities to build upon and progress in individual skills, and then use the cross-curricular opportunities to apply them to different contexts. There would be a recommendation for Donaldson and Welsh Government to explore the work of Barnes (2015a, p.78), as his ‘double-focussed’ model seems to resonate most with Wales’ current situation. 
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