The idea of a Cross-curricular approach of learning teaching is defined by Newell and Green (1982) as ‘inquiries which critically draw upon two or more disciplines and lead to an integration of disciplinary insights’ (Haynes, 2002, p.17). There has been a lot of historical debate on how children learn; cross curricular learning emphasises a ‘progressive’ or ‘child cantered’ pedagogy of teaching (Kelly, 2013), an approach backed by numerous pieces of legislature including the Hadow Report 1931, the Plowden report 1967, Education Reform Act 1988 (Barnes, 2015), Cambridge Primary Review (Alexander, 2009) and the Rose Report (Rose, 2009). Donaldson (2015) recommends that literacy, numeracy and digital competence should be cross-curriculum responsibilities. He believes these aspects of learning are crucial, providing what are essentially building blocks for other learning. The cross-curricular nature of the areas of learning should provide adequate opportunities for children to develop high competencies within these areas, whilst not taking up all the teaching time. Perkins and Perkins state that “learning is a consequence of thinking” (1992, p.34), highlighting how the cross-curricular approach can form connections between contexts that strengthen learning. Wortham (1996) expands on this idea, citing the purpose of curriculum integration as allowing meaningful bridges to be formed that aide learning and development. This essay will critically analyse numeracy, literacy and digital competence with regard to their responsibilities in cross-curricular approaches to learning and will evaluate these approaches, looking at the benefits and disadvantages that make them suitable for adaptation into the new curriculum for Wales, with reference to reading and my own experience as a student teacher in primary education. 
Successful Futures (Donaldson, 2015) suggests more prominence be given to building literacy, numeracy and digital competency skills. The Constructivist school of thought looks at how children create their learning through developing connections with already ‘known’ information, supporting the strength of the cross-curricular approach. Dewey (1986) and Vygotsky (1962) believe learning is created when children interact with their immediate environment and their peers. However, the idea of learning through subject specific themes is not backed by learning theories such as constructivism, who suggest people make connections in order to learn. Barnes (2015) believes that, beyond the classroom, the world is inherently cross-curricular. This is particularly relevant now due to the rapid increase in the development and use of technology, whereby people need to synthesise information from different sources to be able to develop their skills and make full use of this increased technology;  skills such as coding and building 3D designs require children to now have a firm digital literacy as well as maths skills. However, up until recently the National Curriculum has promoted the use of discrete subjects to develop children’s learning. Jacobs (1989) suggests these subject areas are currently conveyed as separate bodies with little meaningful connection between one another. Behaviourists agree, believing knowledge is constructed by children assorting subject specific information to associated and reinforced learning. Wright (2017) suggests the school day does not allow cross curricular activities and learning to take place, with heavy emphasis placed on core subjects like maths and English.  In my own teaching experience, I have seen first-hand the benefits of using real-life experiences to reinforce learning, for example, using pizza slices to teach fractions in maths. The learning process must be created using organic experiences that mimic everyday life, utilising knowledge and understanding in differing contexts. Robertson’s (1999) view of the ‘plastic’ brain describes how brains are highly responsive and active to differing environments, therefore agreeing with the view that children need support in developing necessary skills through creation of realistic and real-world contexts. This is further agreed by Jensen (1995); Shayer and Adey (2002); Perkins and Perkins (2009) who look at learnable intelligence. Orr supports this point, stating “much of what children experience in the real world cannot be considered in isolation from the often fragmented and decontextualized subject areas in the curriculum” (2004, p.94). These ideas back up those seen in Successful Futures (Donaldson, 2015). Using a cross-curricular approach allows teachers to use basic skills from these key competencies to improve subject knowledge in other areas. However, Hirsch (2016) argues for a pure knowledge curriculum with separation of individual subjects, asserting the view that children need clear boundaries and specific information to avoid a cognitive overload of information. Despite this, Gardner’s view of multiple intelligences (1992) shows that frequent integration of subjects can provide transferable, meaningful learning for children. This is agreed in the Cambridge Primary Review (Alexander 2010), showing the importance of both subject knowledge and thematic curricula. Ofsted (2010) further suggest there is no conflict between cross-curricular learning and separated subject learning; they can exist side by side (Ofsted, 2010). 
Literacy provides an essential background to learning and has links throughout the curriculum. An example of this that I have seen through my experience in education is in the teaching of history, where the recounting of people’s experiences utilises literacy skills. Oracy in particular has a key role in people’s lives; it is the medium in which we learn and express our learning. Estyn (2008); Rose Review (2006); Donaldson (2015); Alexander (2006) all demonstrate the importance of oracy and language in the acquisition and development of learning. Myhill and Fisher (2005) state that language forms a ceiling not only on the ability to comprehend but also to communicate understanding with a teacher; children need to be able to understand what a practitioner is saying in order to create their own meaning, using their own experiences to create a solid understanding. Donaldson (2015) states that there is a need for improved literacy and numeracy skills due to globalization and advancing technology. Children now need to be competent at a range of skills including problem solving and creativity, highlighting the need for close links between subjects. However, currently the number of children who enjoy reading is falling (Sainsbury and Clarkson, 2008), suggesting the need to create engaging contexts and a learning environment with tie-ins to the real world. Estyn (2008) suggest that schools do not recognise the importance of oracy in developing reading and writing and its capacity to help teachers identify misconceptions held by students. Teachers have a big impact on the development of these skills and so strategies used by these teachers are essential when using a cross-curricular approach in order to allow it to thrive. Mercer (2007) talks about cued elicitation, where the teacher provides support, essentially scaffolding for children who are near the desired point of learning. This is an important strategy as help can be given to those students who are vulnerable to falling behind due to lack of confidence and misconceptions. 
There are number of strategies that can support students during the process of cross-curricular learning and can help lessen the negative impacts that it can potentially create. Bruner suggests the use of ‘scaffolding’ (1991), whereby a practitioner provides support to help children create links to previous experiences as he believes children construct their own knowledge and understanding through personal experiences. Pickford and Garner (2013) state that the interdisciplinary approach is based on sharing ideas, collaborative activities and experiential learning which helps develop personal ties to knowledge. Hayes (2010) suggests that an emphasis on the fusion of ideas and concepts across subject areas and broader life experiences provides children with more relevance and meaning for children. Marzano (1991; McAteer (2013) further agree, stating that this more fluid view of teaching supports the transfer of learning and skills from one situation to another. Currently, a large majority of teaching time is dedicated to maths and English, however, the use of a cross-curricular approach could adapt this so that more time is given to other subjects whilst also continuing with the progression of maths and English. While on placement, I have seen examples of good practice and used techniques myself to develop children’s English skills by using a context to hook the class’ engagement. Entwistle and Marton (1994) show that ‘active learning’ can transform ‘surface’ knowledge by connecting ideas, creating patterns to extract meanings. However, in the implementation of a cross-curricular approach, Hayes (2010) suggests teachers will have to spend more time planning, and may find it difficult to add new learning into their subjects, and therefore training would be relevant and invaluable to teachers in the aiding of this transition. While there are problems with the implementation of a cross-curricular approach to learning, the benefits outweigh the negatives; Alexander (2010) looks to neuroscientific research to show that learning is strengthened by neurons being distributed across different domains. Using different methods of instruction is well based; dual coding theory aims to explain how using multiple stimuli at once lessens the impact of cognitive overload and allows the child to use different parts of the brain to store information(Kirschner, 2017). However, Hayes finds cross-curricular learning to be poorly planned and lacking in focus (2010), and it has the potential to cause cognitive overload (Paas, Renkl and Sweller, 2004). 
Within the teaching of numeracy, there are a number of vital factors of learning that could be improved with the use of a cross-curricular approach. Donaldson (2015) states that competence in numeracy is essential for independent living and work. He suggests children and young people require regular opportunities to develop their understanding of numbers. In this way, using a cross-curricular approach would help to improve children’s knowledge. Beckmann (2009) asserts that children need to be proficient in a number of different subjects to ensure they do not become confused and create cognitive overload. There is a common problem with lack of motivation within the learning of numeracy; what Papert (1980) calls ‘mathaphobia’ causes a lack of desire to attempt maths due to low self-esteem, previous experiences and parental attitudes. Through use of a cross-curricular approach, children’s engagement can be developed and improved as a number of subjects and stimuli can be introduced, motivating children in their learning. Beckmann (2009) stresses the importance of motivation in the learning process, suggesting it is essential for understanding human learning. In this way, motivation is key in engaging children in their learning. Beckmann (2009); Vollmeyer and Rheinburg (2000) further suggest motivation influences and guides behaviour. While Behaviourists such as Skinner (1938) and Pavlov (1927) suggest learning is caused by learned behaviour and habits, motivation must be created by the child’s own interests rather than menial tasks aimed at improving  short-term memory capacity. Rheinberg (1997) agrees with Beckmann, stating that motivation allows children’s conduct to create a positive view and a reason for putting effort into producing knowledge. This is further developed by Lefrancois (1994) who believes excitement helps the learning process, suggesting that meaningfulness, complexity and surprise of the stimuli affect the motivation process of learning. Donaldson (2015) talks about the need for children to become lifelong learners, which can be promoted through allowing children to think about their learning and assess their own process using metacognition. Children need to be able to critique their work; in the classroom, I would use peer and self-assessment to allow children the opportunity to think about how they have shown their learning in their work and where they feel they could improve. The Assessment Reform Group (2002:2) shows that meta learning forms a significant part of AfL, and suggest practitioners must develop learners’ ‘capacity for self-assessment so that they can become reflective and self-managing (Assessment Reform Group, 2002: 2). This allows learners to become independent with the confidence to use these skills in the future. This is agreed by De Lange, 1996; Steen and Foreman, 1995) who suggest benefits such as developed understanding of mathematical concepts through concrete scaffolds.  
Digital competency is a valuable skill, not just to children in the process of learning but to adults in the workplace too, and could play an integral part in the introduction of a cross-curricular approach. Estyn (2017) and Microsoft (2018) have promoted the use of real contexts to help children learn. Examples can be seen within the foundation phase, however there is less use of this in key stage 2. While on practice, I saw that in KS2 during differentiation, lower ability children were given more opportunities to use physical objects, an approach based within a constructivist school of thought where key thinkers such as Dewey (1986) and Malaguzzi (1998) encourage the participation of children in discussions and collaborative experiences. Children learn through their environment, with many benefitting from objects and images around them. Haylock and Cockburn’s (2003) connections model explains how the connections made between different sources of learning help to create an informed and detailed model and understanding of that piece of information. ICT helps place things in a real-world context, made only more realistic by the added development of VR, however Bawdon (2008) suggests this may cause conflicting understandings. Digital competence and technology are becoming increasingly important around the world as the technology industry is booming, while Voogt and Roblin (2010) state the importance of digital competencies as a key part of 21st century skills. The European Parliament has also stated the importance of digital literacy in its 8 key competencies for lifelong learning (Voogt and Roblin, 2010). Children are now being raised with technology around them as an integral part of their life and education. Therefore, it is vital that teachers are able to use children’s abilities with technology and motivations towards newer technology types to improve learning. Technology can be enhanced and modified to do almost anything today with the impact of widespread coding and interest in technology apparent in every walk of life. Donaldson (2015); Grant (2010) agrees, suggesting Digital competence plays an increasingly powerful role in the lives of children and young people; Payton and Hague (2010) explain how technology can help children through engagement and the extensive opportunities for online learning. Davies and Merchant (2009); Ito (2009) assert that digital literacy facilitates participation and interaction, where self-expression and independent learning is increasing. However, the evolving nature of technology means that this may be difficult for schools to keep up with. Arthur, Crick and Hayward (2013) recommend a heavy focus on pedagogy, deeper skill development, transferability, and understanding be used in schools to maintain the success of these technologies. This will require differing contexts where children can test their if their knowledge application is successful. Children’s Metacognition becomes crucial in this process; they need to become aware of possible problems in their understanding and how to remedy some of those difficulties. Rowley and Cooper (2009) suggest that technology can provide interest and motivation by creating a theme based on children’s interests, helping visualise difficult concepts, while DCFS (2008a) suggest that technology can be used to develop maths, literacy and science. Estyn (2016) have shown good practice in Ty’n y Wern Primary School which has introduced cross-curricular themes such as an arts festival and Welsh heritage projects, allowing opportunities to develop skills and knowledge in literacy, numeracy and ICT skills across the curriculum. Introducing digital input across a variety of subjects and contexts has numerous benefits to aiding the process of learning, helping children to understand the interconnectedness of subjects and the skills they take from each.
In conclusion, the benefits of teaching using a cross-curricular approach are wide, affecting both the way children learn, their capacity for knowledge and their motivation and interest in acquiring knowledge, whilst also creating links between subjects that were perhaps before streamlined. However, many teachers do not feel comfortable in teaching certain subjects, thereby potentially lessening the impact of learning. I recommend that practitioners should plan together as a unit, allowing the expertise from throughout the school to be shared and communicated and so ideas and examples of good-practice are accessible to all. Teachers must also develop a culture within the school where they are continually learning and developing their own learning, not solely through professional development on inset days. Schools must create opportunities for teachers to develop close links with the community which allow children a real world context to develop learning. In my experience, I have found the use of the outdoors as well as technology to be beneficial in providing stimuli that engages children, motivating them to learn. Motivation and engagement are crucial for learning, and so it’s important for teachers to develop this through the use of children’s interests and real-world contexts to aide in the transition of introducing a cross-curricular approach to teaching. I also think it is important to support children’s learning using self-assessment, enabling children to critique work in cross-curricular learning, ensuring the progression and improvement of specific aspects of the topics.  
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