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Looking forward: A critical analysis of literacy, numeracy and digital competence as cross-curricular responsibilities.

Introduction
Cross-curricular approaches to teaching and learning are not new ideas, looking back to ancient Greek and medieval Chinese eras, there were clear links between language and skills of more than one discipline (Barnes, 2015: 49). To move forward it can be useful to look back to where we came from, learning from the past and putting a new innovative spin on an old idea could give good results. This is what has happened with cross-curricular teaching, looking forward to it becoming the second nature in the education, as literacy, numeracy and digital competency will all have to float through all lessons. 

It is very clear that the new curriculum will have a heavy emphasis on cross-curricular learning. Donaldson (2015: 28) says “young people should all leave school having experienced a broad education that equips them to thrive in an increasingly complex and rapidly changing world.” Donaldson (2015: 108) goes onto say “literacy, numeracy and digital competence should be the responsibility of all teachers. These are so fundamental to thinking, learning and life that they should be developed and reinforced across the curriculum as a whole.” Hayes (2010: 385) backs this up by saying “cross-curricular work should be used to strengthen the six areas of learning, has many attractions for practitioners and as a means of enhancing children’s learning.” With all the technological changes happening in the current world, there is a dire need for high level digital competency, numeracy and literacy. These three elements are very prominent in todays schools due to the high value we place upon them. 

Within this essay, I will explore the many benefits that occur from cross-curricular learning, there will also be a focus on the limitations and hindrances that may be seen in this style of teaching. The different methods of cross-curricular learning will also be discussed. I will reflect on my research of the topic, while also discussing my own personal experiences.

Cross-curricular models
“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). A benefit of this approach to teaching is its flexibility, there are a range of different approaches that can be used to get the best out of the lesson idea. Barnes (2015) speaks in detail on each of these cross-curricular models. Firstly, there is the tokenistic approach where a link between subjects has been made, but the learner does not benefit because the link does not enhance the lesson in any way. I have seen this style of teaching used and see it as merely a way to tick a box, not necessarily in place for any reason other than for the teacher to say they have incorporated core elements into their lesson. This problem can be fixed by giving teachers extra training on cross-curricular learning, making them more knowledgeable on how much more they can benefit their children through other models. For example, a model that I have seen to work is the theme-based approach. Barnes (2015: 69) says the thematic approach can be very effective, but for this to happen themes should be chosen that are authentic, make good use of the resources in the wider community, well planned, well assessed, and only links in subjects that add to understanding. Single transferrable subject learning across the curriculum aims to improve learning in core subjects of maths and English, by deliberately applying its perspective to different areas of the curriculum. “This approach to cross-curricular learning may provoke particularly original insights and new perspectives because of the unexpected juxtaposition of subjects.” (Barnes, 2015: 69). I believe that this approach works well integrated into the thematic approach, by having a topic followed throughout the curriculum, and then developing single transferrable skills within that topic. The most common way cross-curricular learning takes place is through the hierarchical model, where progress is achieved in one discipline by also teaching aspects of another one. It could be argued that using a subject as an inferior partner in a learning hierarchy is the easiest way to make sure it is still taught in a curriculum where so much work needs to be confined into little time, but it is a valuable resource to use as teaching in this style can motivate learners and extend their learning further. Other models of teaching that are used are multi-disciplinary, inter-disciplinary, opportunistic, and the double focus (Barnes, 2015: 66).

Benefits
There are many benefits to teaching in this fashion. Hansen and Vaukin (2012) believe that children do not learn in compartments created by subject boundaries, and that teachers are the ones creating unnecessary barriers. In a sense what they are saying is children’s ability to learn is boundless, we do not need to keep such a rigid structure in place when they could get so much more out of learning if the teacher taught in a cross-curricular manner. By teaching numeracy, literacy and digital competency skills throughout other topics places a greater emphasis on these skills, children will see this emphasis and realise these skills are important, because they see the effort that the teacher puts forward in trying to develop high levels of maths and literacy. In the modern world, most children are already fascinated with technology due to how the world has rapidly progressed recently in this area. Due to this, children are becoming competent digitally quicker than ever. With the pace of this progression, it is important to develop learners for the future where they will be working. “As the ICT steering group identified for the report, competences ‘should not primarily be predicated on rapidly changing technologies, but should focus on pedagogy, deeper skill development, transferability, and understanding, as well as potential application of these competencies.” (Arthur, et al. 2013) Using digital competency elements in all lessons can get children used to adjustments, applying different skills to different situations and preparing them for a future where technology will be at the core, alongside numeracy and literacy. Cross-curricular teaching encourages group solutions, collaborative learning, creative combinations and the development of independent learners (Barnes, 2015: 81-82). The future will need a happy population and a flexible workforce, developing imaginative and adaptable children is the best route to go towards this. Robinson and Aronica (2010) make the point for cross-curricular learning by saying a double-focus approach can give better results in the core subjects if the child feels a sense of achievement and progress in any subject, resulting in personal strength and passion in the child needed for the future. It is set out in Successful Futures that language, numeracy and digital competency are essential to be able to participate successfully and confidently in the modern world, they now lay in the hands of all teachers across the country as cross-curricular responsibilities (Welsh Assembly Government, 2015: 11). It is very useful to incorporate mathematics across the curriculum, Haylock and Thangta (2007: 49) says “Mathematics contributes to many subjects of the primary curriculum, often in practical ways.” This statement is true, whether it be through the means of “recording the growth of a plant, measuring temperature and rainfall, or investigating the cogwheels in a bicycle” can provide data or starting points for discussion in mathematics lessons, and also giving an opportunity to apply numeracy skills to real life contexts. It is important to use real life analogies within mathematics lessons because it gives the numbers meaning to the child. Showing the importance of mathematics to children through useful ways that they can envision themselves using outside of the school context will have learners’ engagement rising. Pound and Lee (2010: 112) research shows that integrated studies have helped understanding and challenge thinking by providing a context for mathematical development. The entire curriculum is connected to mathematics because this is one of the ways we make sense of the world. It makes sense that we should teach skills in a setting that applies to what we are trying to set the learners up to be successful in, the modern world.  Rose (2009: 25) suggests that “There are times when it is right to marshal content from different subjects into well-planned, cross-curricular studies. This is not only because it helps children to better understand ideas about such important matters as citizenship, sustainable development, financial capability and health and wellbeing, but also because it provides opportunities across the curriculum for them to use and apply what they have learned from the discrete teaching of subjects.” The cross-curricular approach puts mathematics into a setting where its usually being applied to a problem or real-life situation, helping children to develop their problem-solving skills. This will put into practice the outcomes that Donaldson (2015: 106) envisions for our learners, for them to become “ambitious, capable learners, ready to learn throughout their lives. Enterprising, creative contributors, ready to play a full part in life and work. Ethical, informed citizens of Wales and the world. Healthy, confident individuals, ready to lead fulfilling lives as valued members of society.” When it comes to oracy, its use is unavoidable in the modern world, where ever we go, we are communicating with others, so it is important that just like in the real world it is continuously used, we mirror that in the education system to prepare our learners. The Rose review (2006) says oracy should play a central role in teaching. Estyn (2008) backed this up, saying oracy is a key part of the development of speaking and listening. As this is such a highly valued skill, it is very beneficial for it to be integrated into all teaching in schools across Wales. For children to develop good oracy skills, the teachers must first display that on themselves. Alexander (2012) says “It’s essentially interactive nature means that the teacher’s own competence as a speaker and listener contributes significantly to the developing oral competence of the student.” This suggests that its highly beneficial for the teacher to communicate well to its students, speaking clearly and precise, hoping that this rubs off onto the students. By teaching literacy through the means of other subjects, we do more than just developing the learner’s literacy skills, we also develop their understanding of those subjects. Wray (2006: 7) says that this is a win-win situation, where teachers must take advantage of the possibilities that are at hand because it is unusual for opportunities like this to occur in education, hence why we must make the most of it.

Limitations
[bookmark: _GoBack]Although cross-curricular teaching has many benefits, it is not hard to see that there may be some situations where it is possible that it is not the best approach to take. Fox and Surtees (2010) say that sound understanding of subject knowledge is needed so that processes are fully understood. What is meant by this is that sometimes a teacher will need to focus solely on one specific skill for the learners to grasp. For example, to fully maximise a student’s mathematical potential, the lesson should have all attention towards numeracy. There are some criticisms of the way teachers lazily integrate a cross-curricular approach, for example Pound and Lee (2010: 112) say “it involves much more than doing sums on pumpkin-shaped paper because it's Halloween. Such an approach adds nothing, only detracts from mathematics, art and cultural understanding. A truly integrated curriculum involves fluid movement from one area to another.” This shows that for a cross-curricular approach to be effective, the teacher must make the lesson effective from the planning, cross-curricular responsibilities should only be added if it enhances the lesson, otherwise it will have a negative effect on the learner. Due to this poor use, cross-curricular teaching is commonly thought of as being less challenging to the learner, placing a weaker meaning than a lesson where the core subject is the main focus. Although this is common in poor teaching practice, if used correctly cross-curricular teaching can be effective as mathematics is connected to all areas of the curriculum, as its one of the ways we make sense of the world (Pound and Lee, 2010: 112). Every teacher will become enthusiastic when finding ways to make their teaching more effective and fun for the learners, but Hayes (2010: 384) says “enthusiasm might diminish somewhat when the practicalities of planning and implementation have to be addressed.” Without the teacher’s enthusiasm and commitment towards making an effective lesson, cross-curricular teaching can not reach its full potential. Hayes (2010) also spoke on how an integrated approach to teaching can be rigorous for the teacher, especially when it comes to giving children regular opportunities to gain fundamental skills in key subjects. The amount of choice of learning children are given in this approach gives them the chance to avoid areas of learning they may find strenuous, rooting them with poor work habits and attitudes. Grenfell (2002) states that cross-curricular teaching places demands upon the teacher that could be deemed unfair, for example it pushes their limits on knowledge and understanding of the world.

Conclusion
To summarise, cross-curricular teaching can be a very valuable asset to have as a teacher, as long as it is implemented correctly. In an essence, you get what you give, if teachers give a lot of effort and enhance their teaching as much as possible, then the learners will get the most out of it. Moving forward cross-curricular teaching will seemingly be at the heart of the new curriculum (Donaldson, 2015) so teachers now need to prepare themselves for the future, where they will have to develop successful futures for all of their learners.
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