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Looking forward: A critical analysis of Literacy, Numeracy and Digital Competence as cross-curricular responsibilities.
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According to UNESCO World Education Report ‘the young generation is entering a world that is changing in all spheres: scientific and technological, political, economic, social and cultural. The emergence of a “Knowledge-based” society is changing the global economy and the status of education’ (1998:16) 
Barnes (2015) correlates UNESCO’s views and notes that the children of today are living in a world of unparalleled transformations and asks the question what are our educational systems doing to meet the rapidly changing needs of our children in order that they may achieve successful futures? In response, Professor Graham Donaldson (2015) set Wales ambitious goals in his Independent Review of the Welsh Curriculum. These goals if met will provide the children of Wales a learning environment in which they receive an education that will enable them to become ambitious, capable learners; healthy, confident individuals; enterprising, creative contributors; and ethical, informed citizens. In order to achieve this, one of Donaldson’s recommendations is that Literacy, Numeracy and Digital Competence should be cross-curricular responsibilities for everyone in education. The curriculum structure should support these areas to ensure that all children are given opportunities to achieve high standards of competence as well as the ability to apply, develop and extend these three areas of learning across the curriculum. Barnes (2015 (Donaldson, 2015) defines cross-curricular learning as the ability to apply skills, knowledge and disciplines to a single learning experience. 
 The intention of this paper is to outline how as teachers we can positively integrate literacy, numeracy and digital competence across the curriculum. Consideration will be given to each of the three subjects individually highlighting not only the positive benefits of cross-curricular teaching and learning within each subject, but also bring attention to the concerns about a cross-curricular approach and how these obstacles when acknowledged and given due cogitation, can be surmounted. A mixture of theory and personal professional experiences will provide a succinct analysis of the Welsh Governments expectations as well as providing personal targets and recommendation for those involved in education in Wales.

Literacy is a social and cultural practice associated with personal identity and belonging in society. This social semiotic view of language is built upon the works of Halliday (1975) and Vygotsky (1962), it can be argued that their pedagogies have become the prominent views of teaching language. The implications of these views are that the relationship between teaching and learning is centred upon the construction of shared understanding and knowledge. This supports a social constructivist model in which students and teachers are actively engaged in the joint construction of knowledge (Hammond, 2001). If these views are accepted, then language must be viewed as a response where social and cultural values as well as attitude and beliefs are developed. Wooley (2014) believes that language cannot be viewed merely as an artefact of communication but as an ideologically loaded system. 
Language is how we view the world, it is the essence of our thinking, it is integral to not only our ability to communicate but our capacity to learn, reflect and see the world through a creative lens. In Donaldson’s (2015) Successful Futures the Languages, Literacy and Communication Area of Learning and Experience (AOLE) provides a sound structural base for children to develop an increasing mastery of techniques that should allow them to communicate in a variety of structures. Their progression is expected to be demonstrated through the length, complexity and accuracy of through both written and oral mediums, these skills will present themselves with increasing confidence in the use of language. Children should also be able to engage with increasingly challenging works of literature which in theory will elicit critical and imaginative thinking skills.
An example of ESTYN (2018a) good practice teaching literacy through a cross-curricular approach is provided by Rhydypenau Primary School who develop their literacy skills through music. Through careful planning the pupils achieve high standards in literacy through turning poetry into music and writing their own lyrics. The pupils through this medium have been acknowledged through several awards and have participated in national competitions. Teaching literacy in this cross-curricular way allows a diverse way for the pupils to become engaged in their own learning. This particular practice is also supported by personal observations on Professional Teaching Experience (PTE) where over a series of lessons pupils in a year 4 class read poetry and in small groups created musical pieces to accompany their favourite poems, this was followed by lessons where they wrote their own poems and set these to music as well. The pupils were deeply engaged in the learning process and were able to use the medium of music to enhance a diverse selection of literary skills. 
The International Literary Association (2016) have recently redefined literacy as ‘the ability to identify, understand, interpret, create, compute, and communicate using visual, audible and digital materials across disciplines and in any context’ (p.1). The Welsh Government and the developing curriculum must support teachers to develop teaching that is standards-based, pedagogically sound, and allows the integration of literacy across the curriculum in order to support this new, more global definition of literacy (Sharp., et al, 2017).

	Donaldson (2015) believes that for Wales to prosper as a nation a high level of numeracy and mathematical competence is of the utmost importance.  However, National Numeracy (2013) notes that within the UK it has become culturally acceptable to be negative about mathematics in a way that would be viewed as unacceptable if applied to any other life skills. Mathematics is seen as inaccessible to a majority of the population, a rare gift that is bestowed upon only a gifted few. Despite these views a strong foundation in mathematics, as Schleicher of the OECD (2013) suggests the best predictor of a successful future for our children is strong numeracy skills as they are the strongest protection against poverty and ill health. To equip our children with the mathematical skills needed to become high achieving adults Donaldson (2015) and WAG (2017) agree that Mathematics should be a cross-curricular responsibility.
	Pound and Lee (2011) support the view of mathematics being taught across the curriculum as they believe that in doing so, we create opportunities to place mathematical concepts and ideas into environments where children can see the purpose, relevance and meaning. This allows children’s understanding to become enriched and their knowledge made secure. Sharp et al. (2017) believe that being mathematically literate allows the capacity to apply mathematical concepts to a variety of context related problems in a functional, flexible and practical way. In order to become mathematically literate, children require a learning environment that challenges them cognitively as well as allowing them to gain practical experiences which create connections with the real world. Children should be given opportunities to participate and carry out experiments, take part in modelbuilding activities and be exposed and encouraged to participate in argumentative discussions (Hofer, Beckmann; 2008).
	According to ESTYN (2018b) Ysgol Beca show outstanding practice teaching mathematics across the curriculum. They have abandoned traditional lessons and use thematic learning to develop the LNF across the curriculum. Teaching takes place in small groups and as a result the children have developed to very high levels. The school includes the children whilst developing their specific themes each term. Based on these themes the children receive four challenges that are completed during free choice periods and two-independent tasks set by the teacher to be completed during focus sessions. As a result of the children’s commitment to their learning the standards in their books have improved significantly across the curriculum. The standardised tests have also shown that the children’s numeracy skills have developed successfully. 
Children learn mathematical (and other) skills best, at the time when they need to use them in meaningful, relevant and real contexts. Basing mathematics teaching and learning on cross-curricular activity creates opportunities to set mathematical ideas and concepts in an environment where they have real purpose, relevance and meaning. By placing mathematics in the context of other areas of learning, children’s understanding is enriched, challenged and affirmed. During PTE in order to ensure that mathematical skills were cultivated, the lessons were often developed to reinforce the thematic learning taking place. For example; in a year 1 class whilst studying Farms, children set up and ran a farm shop in the classroom. They had to develop their own pricing system and had to develop shopping lists for specific recipes. These tasks allowed the children to develop an understanding of money as well as supply and demand, where produce comes from as well as working with measurements. They were able to cement their mathematical understanding of money through relating their learning to real life experiences. 
Despite the benefits that can be achieved by teaching mathematics in a cross-curricular way through personal experiences witnessed on PTE it is often taught in a tokenistic way especially in Key Stage 2. As Barnes (2015) notes when this happens genuine connections are not made between subjects as learning gains are only made in one subject while the second only serves to support the first. As teachers we must be diligent in or planning to ensure that this does not happen and that the integrity of the mathematics and all other subjects involved are maintained (Pound, Lee 2011).

Globalisation has caused a pace of change within society effecting our culture and language, it has made it difficult to isolate subjects from social, economic, and technological factors. (Kress, 2003; Kalantzis et al., 2002). The technological revolution has affected everyone, children are now able to communicate across a variety of platforms where they are able to obtain information instantly through a variety of devices and are able to participate in virtual environments through gaming or in virtual worlds such as ‘Fortnite’ (Walsh, 2011).
The challenge now for the Welsh Government and teachers, is how to effectively design a curriculum to provide our children with the necessary skills to function in a rapidly changing technological landscape. This is particularly important since the new technological and social developments have been accompanied by rapid social, cultural, economic, political and educational changes. In this electronic, mediated world that we live in, ‘being literate involves the understanding of how different modalities are combined in complex ways to create meaning’ (Snyder, 2002:3).  
	 In response Donaldson (2015) has argued the case for placing as much importance on Digital Competence in education as Numeracy and Literacy. The world that our children live in is deeply entwined with technology throughout their personal, social and educational lives. The world that our children will leave education to enter already demands an increasingly high level of digital competence that will only continue to develop and progress in the future. As educators we would be doing our children a great disservice if we failed to prepare our children to navigate the world, they will find themselves in. Harish, Krishnakumar and Raja (2012) compliment Donaldson’s views that as technology continues to grow and play an increasingly important role in our lives, children will need to be able to synthesise multiple strands of information to make informed decisions. These strands will not come labelled as to what subject they are, and our children will need to be able to make connections between what they know with new information and construct new knowledge. 
	As an example of good practice Estyn (2018c) have exemplified the practice of Cornist Park Community School who have embedded digital technology throughout their school and thus have been able to enhance the digital competency of pupils, staff, parents and the wider community. Staff are expected to attend training on each strand of the Digital Competence Framework (DCF) enabling them to build upon their existing understanding thus allowing them to become fully confident in their delivery of each strand of the framework. The school promotes digital citizenship by allowing stakeholders, governors and the wider community to connect, collaborate and communicate through online platforms, carried out in a safe and responsible way. To raise the digital competence the school has groups of pupils who lead on digital learning. This group of pupils work closely with the Digital Lead to provide training and ongoing support to staff within their school and to other schools within the local area.
	On personal reflection of PTE digital competence has become a personal target which must be met to ensure success within the classroom. However, it can be argued that many teachers are in the same position, the Department of Education and Science (2008) have argued that resistance to Digital Competence is often a result of lack of confidence which develops into a fear of using ICT for learning. Teachers are often concerned that their knowledge levels are below that of their pupils. This is reflected by their findings that 92% of teachers under 35 used computers during their preparations compared to only 68% of those over 35. In order to rectify these issues a greater emphasis should be placed upon teacher training, not only during the ITT but throughout their careers as noted by the ECDL (2018) that we should have the same rights and means to develop into resilient users of technology.
	To consider, Hayes (2010) argues that whilst cross-curricular teaching appears to be broadly welcomed, the enthusiasm may diminish when they discover the practicalities of planning and implementation. Whitty, Rowe and Aggleton (1994) echo these thoughts when they consider that even when cross-curricular themes have been established they may lose their presence when the constraints are put in place by the perceived pressures to try and deliver all themes through the core subjects. Bernstien (1995) observed that subjects rather than themes were the dominant way of teaching, not because of a resistance to teaching in a cross-curricular but due to an insistence of structuring pupil learning on subject based principles.
	However, the works of Bernstein (1995) and Holland (1981) argue that one of the biggest issues facing cross-curricular teaching is that of social class. They argue that subject knowledge can only be recontextualised in relation to everyday life by pupils who are able to recognise appropriate contexts in which to apply it and then reapply it in situations that are different from the original learning. The opportunities for pupils to makes sense of cross-curricular knowledge and relate their learning to their daily lives are likely to differentially distributed according to their socio-economic backgrounds. 
	Additionally, Geake and Cooper (2003), Goswami (2004) and O’Boyle and Gill (1998) discussed the more polemic issue that a cross-curricular approach to education relates directly to the evidence form cognitive neuroscience to support the argument that knowledge integration in learning reflects interconnectedness of our brains function; the efficacy of which is not without contention.
	The final consideration is that the effectiveness of cross-curricular teaching lies within the teacher. Parker, Heywood and Jolley (2012) believe that to deliver an effective cross-curricular curriculum the teacher must have abilities to integrate knowledge appropriately in a way in which their students are able to make productive links between subjects. Stein, Connell, and Gardner (2008) concur with this view as they believe that cross-curricular syntheses are one of the most epistemologically complex endeavours that we can undertake due to the varying perspectives that must be bridged to successfully teach in a cross-curricular way.
	It has been argued that the benefits of cross-curricular teaching far outweigh the limitations. However, these limitations must be acknowledged and dealt with before we can truly see the benefits to our pupils learning. There needs to be a greater focus on professional development especially within Digital Competence, as teachers who do not know how to use technology are not going to teach it in a way which will allow students to excel. This advice is the same for the development needs of all teachers to successfully implement Wales’ new curriculum and ensure that Literacy, Numeracy and Digital Competence are taught successfully across the curriculum. If we are to achieve this then we will as Marzano (1991) suggests, promote an emphasis on knowledge processes as a fusion of ideas and concepts across all subjects as well as broader life experiences which make education more meaningful and relevant for children.
We live in a constantly changing, complex and socially challenging world where you can no longer expect to have one job for life. The most valuable skill our children can learn, to help them function as critical and creative citizens of society, is the ability to both think critically and apply their skills to new situations.
				Harish, Krishnakumar, & Raja (2012, p.7)
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