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This essay will critically analyse literacy, numeracy and digital competency as cross-curricular responsibilities in the evolving new curriculum in Wales. The author will reflect upon previous experiences, the recommendations of the current and new curriculum in Wales, Welsh Government expectations and relevant literature to provide recommendations for the implementation of cross-curricular responsibilities for primary teachers in the aim to improve education in Wales. 
It is thought that cross-curricular learning occurs ‘when the skills, knowledge and attitudes of a number of different disciplines are applied to a single theme, problem, idea or experience’ (Barnes, 2015:62). Similarly, Hayes (2010) believes that cross-curricular learning is a combination of subjects that ‘are used within project or thematic work, incorporating a wide range of sources, related concept and flexible schedule (382). Hayes also says that, 
‘a cross-curricular approach is referred to as interdisciplinary because it incorporates more than a single subject area; the subject disciplines maybe related through a central theme, issue, problem process, topic or experience’ (2010:382).
Donaldson’s Successful Futures report (2015) states that literacy, numeracy and digital competence will be cross-curricular responsibilities in the new curriculum in Wales and that each ‘are so fundamental to thinking, learning and life that they should be developed and reinforced across the curriculum as a whole’ (2015:108). Donaldson then adds that ‘literacy and numeracy must mean more than basic competence and must acknowledge their
central role in thinking and the ability to use language and number confidently and creatively’ (2015:108). This poses the question Why is literacy and numeracy important and how may it be applied across the curriculum? It is stated that numeracy is ‘relevant to a wide variety of academic subjects, which means that a student who does poorly in math could end up struggling in other subjects’ (Thompson, 2018). 
Thompson believes that numeracy is applicable to multiple subjects. By using different cross-curricular approaches numeracy and science can become ‘intimately connected, particularly in fields such as chemistry, astronomy and physics’ (2018). This is similar in other subjects such as history or geography. In history pupils are required ‘to review charts and graphs that provide historical data or information on ethnic groups’ (Thompson, 2018). So geography pupils ‘need to understand how the elevation of an area affects its population or chart the extent to which different populations have different average life spans’ (Thompson, 2018)
Similar to the beliefs on numeracy, Bromley believes ‘literacy is the language of learning in every curriculum subject and thus must be actively taught by teachers of every curriculum subject’ (2017). Reinforcing this, Ofsted speak of the importance of literacy being used across the curriculum by stating ‘literacy is a key issue regardless of the subject taught’ (Bromley, 2017). This view is shared in recommendations of the new evolving curriculum which states that ‘literacy, including competence in the spoken word, syntax and spelling, is essential for learning across the curriculum’ (Donaldson, 2015:40).
Cross-curricular learning can be dated back to the early 1900s when Dewey stated that ‘there is no benefit in creating a false opposition between subjects and the child, as a focus for curriculum’ (Rowley, 2009:2). One benefit of cross-curricular learning is that pupils can study a specific subject without realising it. An example of this is given by Rowley (2009) who states that ‘a class studying without realising it is history, offers a perspective of cross-curricular learning which differs significantly from other approaches’ (Rowley, 2009:12).
This approach was used by the author while working as a one to one with a child with autism. (child-K) to overcome the pupil’s anxiety surrounding mathematics or numeracy sessions. Child K had experienced prior negative experiences of loud classroom environments during numeracy sessions and had developed a negative attitude towards any mathematical work. This would result in the child becoming anxious and aggressive towards other pupils. The author decided to abandon the conventional ‘maths book’ and decided to teach Child K mathematics by drawing upon his digital competency skills and oracy skills. For example, instead of the child working within his classroom during maths lessons, he was taken to a smaller room and used the interactive white board or computer to solve or record their findings. These sessions quickly became known as ‘Dino sessions’ as the lessons would be adapted to fit the interests of the child. 
As an example of this, the year 3 class were asked to ‘use standard units to estimate and measure’ (Welsh Government, 2016:6) selected objects around the classroom and record their findings in their maths books. However, Child K communicated with a partner to estimate the lengths of different dinosaur toys. Child K was able to converse with his partner and share his thoughts about the length of the toys which correlates to the oracy strand of ‘developing and presenting information and ideas’ (Welsh Government, 2016:3) as he was able to ‘explain information and ideas using relevant vocabulary’ (Welsh Government, 2016:3). This activity also combined an element of digital competence as Child K then recorded his estimations and findings using Microsoft Word (A1) incorporating the skill; ‘pupils enter information into a record with some assistance’ (Welsh Government, 2008:16). By using this cross-curricular approach to mathematics, the child’s anxiety towards the subject was then overcome. This approach to learning is similar to the Hierarchical approach of cross-curricular learning. The Hierarchical cross-curricular method of learning aims to achieve ‘progress in one discipline by also teaching aspects of another’ (Barnes, 2015:66).
This approach to Child K’s learning through ‘Dino sessions’ could also be seen as a theme based cross-curricular approach to learning as the theme of dinosaurs was also used to ‘generate exploration through the eyes of several different subjects’ (Barnes, 2015:69). An example of this theme-based approach that was used by the author was the use of the dinosaur theme during a lesson in which Child K was expected to write a fact file about different characters within a book. The author was able to quickly adapt the lesson specification to fit the theme of the ‘Dino session’. 
Child K was expected to ‘use information from texts in his discussion or writing’ (Welsh Government, 2016:8). However, instead of gathering information on fictional characters and writing a fact file, Child K built up fact files on different dinosaurs using elements such as habitat, diet, species and size and typed this research instead. Due to Child K’s strong interest in this theme and strong digital competency skills, he was able to further his own understanding and ‘gather and organise information and ideas from different sources’ (Welsh Government, 2016:8). Therefore, Child K was able to achieve the learning objective required. This was supported by teaching literacy in a cross-curricular approach with science and digital competence combined. 
Also, by using a theme-based approach to the child’s learning and following the interest of the child, the child became more engaged in his own learning. Similarly, Barnes believes that if used effectively by teachers’, themes ‘work well to inform and motivate children’ (2015:69). Driscoll also suggests that good ‘pedagogy of cross-curricular teaching and learning’ should ‘allow children to choose the experiences they deem important’ (2015: 276).
The authors experience with incorporating a theme based cross-curricular approach highlights how, although incorporating DCF and LNF into lessons is highly beneficial to pupils learning, teachers should not overlook the importance of incorporating children’s interests into subjects as an approach to ensure progress across the curriculum. De Frondeville supports this by stating, ‘if they aren't absorbed by what's going on, they'll find something else that interests them’ (2009). However, although this approach supports progress, it has been argued that theme based cross-curricular learning may provide ‘unclear aims’ that lead to ‘limited learning’ (Barnes, 2015:69). Consequently, Barnes believes that teachers must ‘consider their themes carefully’ (2015:69).
The author has used a cross-curricular approach to learning to overcome difficulties within maths lessons. This proved critical to the development of Child K numeracy skills which is of great importance as there is a large emphasis placed upon numeracy and literacy skills within the new curriculum. This thought is shared by Donaldson who believes that ‘there is a range of competences and skills which are foundations for almost all learning and are essential to being able to participate successfully and confidently in the modern world’ (2015:39). Donaldson believes these skills can be harnessed through the practice of literacy and numeracy (LNF) and that priorities ‘given to literacy and numeracy’ (2015:39). Donaldson also believes that the DCF is ‘increasingly fundamental to learning and life and it should have similar status within the curriculum as literacy and numeracy’ (2015: 40)
Donaldson also mentions the growing importance of digital competence in the education and states it has ‘an increasingly powerful role in the lives of children and young people’ (Donaldson, 2015:41). A similar view is shared by Simpson (2012) who states that within foundation phase and key stage two, pupils are ‘expected to develop their awareness of how to use ICT to find things out and to check the validity and accuracy of ICT-sourced information and to do this effectively working with others’ (187). This suggests that some form of communication would be needed such as oracy or writing which are key elements of the literacy framework. 
Simpson states that pupils in primary schools also need to ‘develop their ideas and use different ICT tools and programs to present their learning’ (2012:187). Similarly the statement found within the Curriculum for Wales, Foundation Phase Framework document says; 
‘ICT should be holistic and integral across the curriculum. Children’s ICT skills, knowledge and understanding should be developed through a range of experiences that involve them finding and developing information and ideas and creating and presenting information and ideas’ (2015:6). 
This aspect of combining ICT skills with literacy skills is integrated in the Curriculum for Wales document, within the element ‘developing and presenting information and ideas.’ This element interacts with the literacy strand of oracy. The concept of a child presenting their own thoughts or beliefs continues into many other aspects of the Foundation Phase Framework. For example, within the reading strand of literacy it states that year two pupils should be able to ‘express views about information and details in a text, considering content, ideas, presentation, organisation and the language used’ (Welsh Government, 2015:21). 
Although it does not state if the child should or should not present their thoughts through the use of ICT, it does give teachers the option to incorporate its use to enable cross-curricular learning. By adding the element of digital competence to the lesson with the introduction of new ICT resources to further their own understanding, it then creates a form of digital literacy which ‘allows students to engage with traditional subject areas in new ways’ (Hague, 2011). For example, the introduction of new technology such as iPads has allowed pupils to ‘locate information on web pages using screen features’ or ‘use internet searches carefully, deciding which sources to read and believe’ (Welsh Government, 2016:7). The current curriculum even recommends the use of ‘on-screen and web-based materials’ (Welsh Government, 2016:3). Whereas the previous curriculum in Wales did not have these technologies available to benefit from. 
 However, do the profound effects on education always prove positive? For example, the technology we use today within the classroom may become outdated or obsolete in the future of the pupils, society or education in general. This theory is backed up by the beliefs of Bates who believes that ‘whenever a new technology emerges in education people in general ignore what has been learned in previous contexts’ (2005:4). By also applying the use of digital competency across the curriculum, pupils can become dependent upon technology. According to the Public Health England ‘extended screen use correlates to emotional distress, anxiety and depression in children’ (Glaser, 2018) 
Coinciding with this, the American College of Paediatricians ‘associates it with sleep problems, obesity, increased aggression and low self-esteem’ (Glaser, 2018) which suggests that the over use of digital competency would have a large negative impact on children in today’s education. However, Hague argues that ‘just as students practice writing across all school subjects, not only in specific English lessons, so should students be developing digital literacy practices in all subjects, including ICT’ (2011).
This provide a strong argument for the continual use of the digital competency across the curriculum. Despite this it is suggested digital competency is misused by teachers as the ‘national curriculum is too prescribed and content-heavy’ (Hayes, 2010:381), leading to teachers becoming compelled ‘to meet impossibly tight deadlines’ (Hayes, 2010:381) of incorporating the digital competency framework into lessons without benefit from it. As Barnes states by applying multiple subjects to ‘the same theme can produce a bland broth of half-understood ideas and new misconceptions’ (2011:62).
Similarly, it is also stated that ‘no subject should be included unless it is essential to deepening understanding of the theme and unless itself it can be better understood through application to the theme’ (Barnes, 2015:70).  This is applicable to not only cross-curricular use of digital competency but also literacy and numeracy. It is also believed that by adding digital competency to the classroom or learning environment that the classroom may then become ‘a confusing and hard-to-manage environment’ (Layng, 2012:2). This can be distracting and become a deterrent to using digital competency in a cross-curricular approach for both pupils and teachers. 
The growing pressure on teachers to ensure pupils are typing frequently throughout various lesson is thought to be having a detrimental effect on pupils writing skills across the curriculum. This has been highlighted in primary schools across the United States where cursive writing ‘has been dropped from the Common Core Curriculum Standards’ (Chemin, 2014). From 2013 children in the United States were ‘required to learn how to use a keyboard and write in print’ (Chemin, 2014).
When considering the analyses, author’s reflections and theories on cross-curricular learning it is apparent that the LNF and DCF are important tools to be taught across the curriculum in order to ensure pupils are equipped with the skills required to prosper in the 21st century. Literacy, Numeracy and Digital Competence skills are viewed as the foundations to success in all subjects and these skills should be encouraged and enhanced by the use of cross curricular learning. The future proposed curriculum for Wales is structured to ensure that ‘children and young people develop high levels of competence’ (Donaldson, 2015:40) in literacy, numeracy and digital competency so they can apply these skills in other areas of the curriculum. This again highlights the importance of cross-curricular learning and its application. 
Although literacy, numeracy and digital competency skills are required within the evolving curriculum and future job requirements in Wales, there have also been clear concerns raised about the effectiveness and implications regarding the delivery of cross curricular learning. For example, The Education Secretary, Kirsty Williams believes that ‘teachers feel hampered by box-ticking exercises which aren't focused on raising standards in our classroom’ (2017). Therefore, teachers are adding cross-curricular learning to lessons in order to meet the expectations of the Welsh Government. However, these added cross-curricular elements do not raise the standards of learning. 
It is also believed that teachers must cater to pupils of ‘different levels of maturity and ability and with different learning styles’ (Rowley, 2009:110), while also incorporating different subjects of the curriculum into a planned lesson. Planning is already regarded as being ‘the bane of every teacher's life’ (Harris, 2017) and that planning may cause raised anxiety and stress levels for teachers. This heightened stress has led to an ‘unmanageable workload’ (Department of Education, 2018:14) for teachers. 
As a conclusion, for cross curricular learning to be effective in an evolving curriculum, Welsh Government expectations need to be clear and concise for teachers to understand the importance of the LNF and DCF and how to deliver these frameworks in a way that will raise standards of learning across the curriculum. This could also be supported by involving the input of pupils into cross-curricular lessons. Driscoll (2015) states that planning for future use of cross-curricular learning should involve the input of the pupils which is similar to the opportunistic approach to cross-curricular learning which is ‘child lead’ (Driscoll, 2015: 273). It is led by the pupil’s opinions as teachers ask pupils what they would like to learn about and then listen to the ‘children’s reactions, observing changes in behaviour’ (Driscoll, 2015: 273). Combining views would provide a strong recommendation for those involved in education in Wales whom are currently overwhelmed by the contents and requirements of the evolving curriculum. 
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