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Looking forward: A critical analysis of literacy, numeracy and digital competence as cross curricular responsibilities.
What exactly is meant by the term ‘Cross Curricular’? Barnes (2012) defines it as ‘when the skills, knowledge and attitudes of a number of different disciplines are applied to a single experience, theme or idea.’ This essay explores the Welsh Governments expectation that literacy, numeracy and digital competence will be cross curricular responsibilities in the new curriculum for Wales. A critical analysis will be made, supported by the writer’s personal experiences and readings. The writer will engage in discussions regarding whether cross curricular teaching is successful in promoting any pedagogic principles, and if the learning experiences effectively strengthen pupils’ knowledge of literacy, numeracy and digital competence. Plowden (1967) asserted the notion that pupil’s knowledge does not fit into subject categories. This theory has been widely accepted, Barnes (2012) claims that cross curricular methods of teaching provides a means of promoting highly motivating and engaging learning for most pupils. Further support from Donaldson (2015) in the new curriculum implies that pupils should be provided with the opportunity to make connections across different aspects of their learning. Donaldson has comprised the 7 areas of learning and experience as coherent and manageable organisers of pupils learning, to replace the current standing subjects, this encompasses the Welsh Government (2013) conclusion that there is sufficient evidence to support a more skills-based learning approach identifying overarching competencies. 
The writer will begin the discussion with the literacy aspect of the curriculum. It could be argued that teachers who teach cross curricular themes enable the pupils to become more active readers and writers, through the engagement with authentic literacy tasks that naturally immerse the pupils in interesting and worthwhile topics. This point is supported by Hiebert (1994) who suggests that such tasks should engage the pupils in reading and writing that actually serve a specific purpose and function, whilst involving the pupils in literacy as an enjoyable experience. This is further recommended by research conducted by Anderson et al (1985) who indicates that by utilising one’s ideas and stored information, through a variety of different sources (in a cross curricular fashion) and by drawing on previous life experiences, it will make one a more successful reader. This point implies that pupils should be immersed in real world readings and literature, with the view to extend their language skills and acquisition. This point is extended by Lynch (2019) who proposes that Cross Curricular learning prepares students for learning and working collaboratively, which is more reflective of real life, making it a solid training ground for future interactions. However, a strong point is raised through the teaching of literacy in the cross curricular, and that is ensuring the practitioner is integrating the language areas across the content areas (or theme) chosen, through extend on pupils’ knowledge and ownership with the view to promote successful collaboration. This brings me to the discussion of teacher subject knowledge, as to enable successful collaboration of all subject areas being explored then the practitioner must have sound knowledge of multiple subjects and how to effectively integrate specific literacy areas into tasks, in order for learning to occur naturally and smoothly. Gardner (1993) draws upon this point, suggesting that in the absence of high standards of teaching and knowledge, a progressive program can rapidly become an excuse for laziness. Alexander et al (1992) asserts that a sound argument is made for cross curricular teaching if it can be shown that the pupil can make acceptable progress within the distinct subjects of the National Curriculum, whilst also acknowledging the relationships between them. Therefore, progression is an essential requirement for success, whilst every pupil will contrive their own meanings and understandings of subjects, education must aim to be an encounter applying both this personal understanding, and knowledge embodied within oneself culturally. Making the practitioner responsible for mediating such experiences to enrich the pupil’s knowledge. To conclude the argument, one will propose the notation based on the work of Vogt (1997) that as throughout our lives we learn in an interdisciplinary manner, teaching pupils through merged disciplines better prepares them for applying new knowledge and understanding. This is picked up and extended upon by Alexander et al (1992) implying that subject divisions are inconsistent with the child’s view of the world, which does not allow pupils to construct their own meanings, but instead the pupil receives a version of knowledge that is very specific. This is very much in line with the view of Bromley (2017) who asserts that literacy cannot be viewed as the sole responsibility of the English teacher, it is the language of learning in every subject, therefore must be actively taught throughout the school within all subject areas. 
The next discussion raised will be the cross curricular approach to learning numeracy. Conceptual collaboration is seen as an essential factor in building pupil’s knowledge by Johnson (2014) who suggests that deeper learning is promoted when teachers collaborate together and utilise their subject skills to make the activities more fluid for the pupils resulting in a more rapid understanding. This understanding derives from pupils being able to make connections naturally between subjects, which means that collaboration must be done thoroughly and with extensive planning and management to ensure true interdisciplinary learning is achieved for the pupils. This way of learning through connections to improve pupil’s numeracy is incredibly beneficial according to Dalton (2019) who asserts that by teaching maths alongside other subjects it enables the practitioner to multiply the value of time as the learning is cross curricular, whilst also being indicative of ‘real life’. Dalton suggests that by introducing Cross Curricular learning into the classroom then one will suddenly find that maths is being used much more frequently, and greater opportunities are being developed to use reasoning and problem-solving skills throughout more lessons. This suggestion is picked up on and supported by Ransom (2012) who proposes that pupils should not be taught mathematics in isolation, but be made aware of how the branches of numeracy interconnect with each other and indeed with other curricular areas. Also suggesting that as long as the fundamentals of mathematics are being taught throughout the lesson, then cross curricular teaching is an enrichment of mathematics. This suggestion is in line with that of Donaldson (2015) within his successful futures report, which outlines that the numeracy area of the curriculum should be explored using different contexts, with opportunities provided to enrich their skills throughout the curriculum, to enforce the notion that this competence, particularly that of data handling skills is essential for independent living. It is commonly said that numeracy is a skill that is naturally embedded in daily life and therefore should be implemented throughout the curriculum, to mirror more ‘real life’ scenarios for the pupils and make the learning more naturally occurring. This is underpinned by Shaw (2018) who poses that cross curricular learning that incorporates numeracy may make pupils better relate mathematics to the outside world, and their everyday activities. Therefore, by showing how their concepts can be utilized practically in the real world it allows much longer lasting benefits for pupils. In addition to making learning more relevant for pupils, Cross Curricular learning provides a way of integrating all of the pupils in the learning experience. As outlined by Shaw (2018) adding visuals like pie charts and graphs into a session may be very beneficial to a pupil who learns more visually, in addition, for those pupils who really struggle with certain numeracy concepts then adding devices and apparatus may help turn something theoretical into something tangible, which essentially underpins the entire notion of Cross Curricular teaching. This point is supported by Price (2010) who, through his research conducted found that during cross curricular based lessons, the lower attaining pupils found the lesson more empowering and confidence building, mainly due to the opportunities to collaborate with others. It additionally provided opportunities to acquire skills such as leadership and questioning assumptions. This again relates directly to being relatable to real life situations, as these ae the type of skills that are essential in future life for the pupils. This point is extended upon by Lynch (2019) suggesting that cross curricular forms of teaching move away from memorizing facts, and actually puts emphasis on making connections with their learning and drawing their own conclusions, which results in better understanding and deeper learning. A challenge, however can be raised through this point in that how would one assess this understanding, if the lesson is problem based and requires the pupil to make their own conclusions about a problem then what would be being assessed, it would take extensive planning to ensure that all of the subject areas within the tasks are being assessed. In addition to assessment, it would also take time to plan and actually facilitate a cross curricular session, as additional time is needed to teach the specific skills that are being assessed across the subjects. Whilst, also to ensure the learning is not tokenistic then the planning stage is of vital importance. Barnes (2015) asserts that every lesson founds upon detailed and lengthy planning and preparation to ensure the subject areas of the curriculum are covered and progression is being made for the pupils, rather than simply surface learning. To conclude, it is relevant within the new curriculum to aim to teach numeracy as a cross curricular responsibility which with planning, effective practice and successful collaborations will be an extremely effective and beneficial way of learning for the pupils in Wales. With Ofsted inspectors now assessing how well numeracy and other mathematical skills are taught and developed in other subject areas, cross curricular learning is an effective and attainable way to incorporate this interdisciplinary learning into classrooms.  
The writer will now discuss the Welsh Governments expectation to teach digital competency as a cross curricular responsibility. Digital competency area of learning in itself is meant to be taught cross curricular across subject areas as opposed to as a subject within itself according to Donaldson (2015) recommendations transferability and application of the competencies is expected as it is now a common feature of a work place to possess the ability to use digital skills creatively. This term creative is used increasingly within literature regarding cross curricular learning, Barnes (2018) suggests that creativity implies imagination, some sort of outcome, judgements of usefulness or value and unexpected connection making. Whilst Cross Curricular learning requires the student to have specific subject knowledge that can somehow be linked. It therefore could be argued that the two, creativity and cross curricular learning go hand in hand. Support for this can be seen in a report conducted by Ofsted (2010) whereby it recommends that for effective creativity promotion within schools there must be ‘well organised cross-curricular links that allow scope for independent enquiry’. School education gateway (2017) suggests that digital competency lends itself to cross curricular links naturally, and is in fact more successful when taught in such a way, specifically for younger pupils who may benefit from being taught the principles of coding by using paper cups and blocks. In 2009 an independent review on the current Primary curriculum positioned ICT, numeracy and literacy competence as essential for learning and for life, and recommended that they be embedded throughout all the areas of learning in the curriculum. Hague and Payton (2010) Suggest that this new reform is a reflection of the move from seeing ‘ICT’ as functional skills to be learnt, to setting out an entitlement for pupils to develop their digital literacy along with their knowledge and understanding of independent, safe and discerning usage of digital technology. This is an important point to note, as whereby 20 years ago when pupils only knowledge of technology would come from within the classroom, now there is a shift in the sense that when a pupil enters the classroom they already have vast knowledge and experience of using technology, and this should be reflected and used as a benefit within all subject areas as it allows schools to engage in pupils existing knowledge  well as extending and diversifying this knowledge to make learning more independent, purposeful and relevant to the students. Which is in line with Donaldson (2015) four purposes. However, it is asserted by Duffy (2006) and Barber (2007) that it is not digital competency (or ICT as they put it) that will achieve an improvement in pupil’s attainment, but teacher subject knowledge and how ICT relates to this. Support for this comes from Higgins (2009) research, whereby it is observed that the most effective teaching comes from practitioners who step outside their competence to improve their skills and knowledge and therefore improve their teaching. This relates back to Hague and Payton (2010) who stresses that learning relies on dialogue and discussion to build on one another’s ideas and understandings, contending that digital competency prepares students to take an active role in their education and their cultural and economic life, therefore it is paramount that they develop the skills of team work. Research by McPake et al (2004) touches upon the issue of the ‘digital divide’ of children within the classroom. His research looks at the roles that he various cultural and economic backgrounds of pupils within the classroom have on their digital competence. He concluded that pupils are developing three separate competencies: technological, referring to the switching on and off of technologies, and various other operations. Cultural competence, referring to the pupils understanding of social roles ICT plays in their lives, and lastly learning competence. It was observed that the degree of competence a child acquired depended on the amount of access they had to the equipment, elder family members within the home, and what support they had in the home to help them with their competency development. What therefore can be taken from this research is that the development of competencies within the home can have a direct impact on the pupil’s digital competence within the school, and this is one factor that cannot really be controlled within the classroom. This, therefore only enforces the necessity to apply digital competence throughout all subject areas, as if pupils are not able to obtain the acquisition at home, they should be provided with the opportunity to develop this vital 21st century skill within the classroom. 
[bookmark: _GoBack]To draw on my research with a view to look forward, I would recommend that the use of cross curricular approaches is a valuable, natural way to integrate skills across the subject areas, extending on pupils’ knowledge and skills to promote ownership and collaboration. I would recommend that Barnes’ models of cross curricular learning be used as a beginning point for practitioners, particularly the interdisciplinary approach as a means to combine previous knowledge with new knowledge to work collaboratively using a range of skills across the curriculum. By teaching in a cross curricular manner, it enables the pupils to see the transferability skills across subjects, whilst enabling them to use thinking skills to approach problems from a different angle, which is reflective of real life and therefore beneficial for them in the future. However, my recommendation, based on the reoccurring challenge of teacher subject knowledge, would be to consider implementing an upskilling training for practitioners. Upskilling, in this sense is best descried by Moritz and Stubbings (2017- 2019) who defines it as ‘learning how to think, act and thrive in a digital world that is sustainable over time.’ Senior (2019) highlights how the world of work is changing, with increased focus on digital competency, and with these changes it is of vital importance to embed digital into territory education, with the view to train practitioners with the skills that this new industry demands.  It is asserted that if we expect pupils to make a transition from education into the workforce and for the workforces to be in line with current digital developments, then the practitioners within education need to be fully trained and equipped with the skills to educate pupils. With Donaldson’s (2015) four purposes in mind I will recommend that for educators there is a changing roles and responsibilities regarding the new digital age, according to Grand-Clement (2017) the focus has shifted to guiding the learner into seeking their own information, and coaching the pupils to source their own knowledge, as opposed to ‘teaching’ them in the traditional one-way process. This new holistic approach promotes team spirit and ensures wellness of the pupils, guiding them into future avenues of learning.
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