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The traditional manner of Welsh education is evolving since new recommendations have been proposed by the Welsh Government (2019a) and Donaldson (2015) expecting literacy, numeracy and digital competence to become cross-curricular responsibilities. The Welsh Government (2018) express literacy, numeracy and digital competence are the foundations for success assisting children in becoming ambitious, enterprising, healthy, and ethically informed individuals Donaldson (2015). Literacy and numeracy have traditionally been an important element regarding education as they support a range of employment and social outcomes enhancing employability standards as workforces appreciate high levels of understanding in literacy and numeracy (Bynner, 2002; Dench, 1997; Rothman&Mcmillan, 2003) conveying employability and dimensions of socioeconomic backgrounds possess positive associations with achievement in literacy and numeracy highlighting why these remain important responsibilities within education. Therefore, can consider why Donaldson (2015) has introduced digital competence as an equal responsibility since literacy and numeracy have been admired for years. Within an ever-changing society there is a desire for younger generations to become adaptable to change and capable of learning new skills throughout life (WG, 2019a) consequently, is essential to prioritise learners needs for the future. According to the World Economic Forum (2015), numeracy, literacy and digital competency, known as three of the foundational literacies, are necessary for the twenty-first century enabling problem-solving, critical thinking and collaboration skills to thrive giving children opportunities within education as 65% of today’s children will find themselves in jobs that do not exist yet (Balt, 2018) suggesting schools need to address the future, allowing an abundance of skills to flourish for future use. Barnes (2011) coincides implying the world today’s children will inherit will be different, suggesting children must become adaptable. Advances in technology and globalisation have transformed the way we live and work, having complex implications for how children need to learn within the twenty-first century (WG, 2019b). Nevertheless digital-skills were deemed as “potentially important” within classrooms in 1999 (Moseley et al, 1999) therefore can question why digital-skills are only now becoming a cross-curricular responsibility within the 2022 curriculum. Although, “potentially” suggests a mere possibility and not an aspect that could be completed within 1999 due to a lack of digital resources, therefore the significance of digital competence within 1999 could not have occurred as digital devices did not exist during the 1993 curriculum (WG, 2019b). Consequently there were no apparent frameworks regarding the future of digital competence within education until the 2013 ICT steering report, which truly considered the future of ICT discussing its importance to learning and life thus should possess a similar status to literacy and numeracy (Arthur, Crick&Hayward, 2013).

Cross-curricular learning is a creative method to develop children’s knowledge simultaneously motivating them through interconnected topics conveying its importance in education, as children do not learn in compartments created by subject boundaries since unnecessary barriers can occur (Hansen&Vaukin, 2012). Although, Barnes (2011) and Donaldson (2015) were not the first to advocate ideas regarding cross-curricular learning as the Hadow (1931) and Plowden Report (1967) proposed knowing and doing are synonymous, therefore the curriculum should connect with children’s knowledge and experience; not generalisations or theoretical principles. Additionally Gardner (2006) recognises the importance of cross-curricular approaches suggesting subject integration is essential for profound learning. However, it can be considered why cross-curricular learning and responsibilities are only recently apparent within the curriculum if the approach was recognised as successful within the 1930s, 1960s, 2006 and 2012. Within this timespan, Hirsch (2006) and Hayes (2010) argue curricula should consist of pure knowledge of continued subject separation, as cross-curricular leaning is shallow and contains lower-order thinking skills. It is apparent complications arise throughout education regarding cross-curricular approaches, which were evident on the Professional Teaching Experience (PTE) and when volunteering, which will be considered within the latter of the essay. 
There is growing acknowledgement teacher subject knowledge is important for high-quality education to occur. Barnes (2011) advocates successful teachers make restrictive curricula relevant becoming motivated by the desire to empower children since pupils learn best when provided with various examples to demonstrate abstract concepts (Willingham, 2009). This conveys high-quality teaching rests on teachers understanding of subjects they teach, implying the need to develop factual knowledge to show pupils what subjects provide through cross-curricular learning. Donaldson (2015) expects children to have their learning developed across the curriculum through literacy, numeracy and digital competence becoming the responsibility of all teachers yet, cross-curricular work is often regarded as less challenging and meaningful than straightforward numeracy sessions as children need sound understanding of subject knowledge so processes are fully understood (Fox&Surtees, 2010). However, integrated studies support understanding and challenge thinking by providing a context for numerical development. All areas of the curriculum are connected to numeracy since mathematics is one of the ways in which we make sense of our world (Pound&Lee, 2015). Nevertheless, if good teacher subject knowledge and confidence is not present within specific subjects, it is questionable how these will become cross-curricular responsibilities and successfully occur within Welsh primary schools. It has been recognised children risk being left with inadequate understanding of knowledge due to teacher’s subject knowledge weaknesses, suggesting pupils will not reach their full potential as hundreds of teachers struggle with spelling and numeracy, confusing children inserting errors into their work (Harding, 2018; Ofsted, 2011; Paton, 2011). Formerly, most were taught mathematics by rote, either failing or succeeding (Hansen, 2007) adopting high levels of negative emotions regarding numeracy as it includes some mundane and perhaps some tedious aspects (Boaler, 2009; Hansen, 2007) possibly conveying the reasoning behind teacher’s low confidence. This portrays teachers do not perceive numeracy as enjoyable therefore questionable how teachers will successfully use numeracy as a cross-curricular responsibility when good subject knowledge is not evident. Nevertheless, research proposes humans were born with a wide range of mathematical competencies (Butterworth,2005) contrasting with research that the adult population has been functionally innumerate (Boaler, 2009).                                                                     

Additionally, Donaldson (2015) proposes children need to learn how to be more than consumers of technology, to become a technological competent workforce, implying teacher’s need to have a deep understanding of digital-skills so children are not merely consumers of knowledge, correlating with Vygotsky (1978) as children are not seen as passive objects and need to build explanatory systems to organise their own knowledge, yet this can only occur if teachers provide in-depth lessons. Although, many teachers do not possess the qualifications or confidence to teach digital-skills (HOC, 2016) as Estyn (2018) acknowledges few teachers do not feel involved possessing negative attitudes towards the preparation for the DCF, suggesting a lack of interest and motivation in Wales. This became apparent on PTE where some teachers would refuse to teach elements of the DCF entrusting it to others as “they are better at ICT than I am” portraying a lack of motivation to learn how to implement the DCF and use it in a cross-curricular manner thus questioning, how will this motivate children to use digital-skills throughout life if teachers do not. Although from PTE, teachers who believe this are slightly older in age and perhaps struggle to grasp DCF concepts, as they are more traditional in their teaching. Nevertheless, Estyn (2018) ensure initial teacher education courses provide new teachers with skills to teach the DCF successfully, yet does not state anything regarding DCF training for current teachers. Therefore, newly qualified teachers have a responsibility to help others who are not confident, to ensure digital competency is made a cross-curricular responsibility for those who struggle as newly qualified teachers possess a renewed understanding of what the curriculum entails having learnt how to incorporate the DCF to aid subject knowledge in university, which has allowed us to become ‘mine craft’ trained and use virtual-reality to assist twenty-first century skills, including digital citizen identity (WEF, 2015). Although, some primary schools including Ysgol Llanychllwydog are the last Welsh schools to encounter Wi-Fi and broadband (Evans, 2019) thus is questionable whether these schools have a fair chance to fulfil the DCF which arised three years ago, as they will be three years behind. Additionally, this implies teacher’s subject knowledge in these schools will not be affective, suggesting these children will struggle with future skills. Therefore, it is unfair for the Welsh Government to propose DCF as a cross-curricular responsibility for all teachers when it is not possible for some schools to achieve this. Nevertheless it does not prevent literacy becoming a responsibility. Allegedly, teachers find incorporating literacy easier into lessons through communication, as a discussion was held between a year five teacher and I regarding cross-curricular responsibilities who proposed it was “easier to incorporate literacy in a cross-curricular way, as children can communicate” although implying children will be limited in their cross-curricular literacy skills as they are solely communicating. There is more to literacy than solely communication (Kruschwitz, 2011) conveying perhaps teachers rely on communication rather than writing or reading through cross-curricular activities due to subject knowledge. However, it was evident on PTE children endured independent cross-curricular activities on a daily basis, called ‘missions’ where the responsibilities were applied independently. Therefore, teacher subject knowledge was unnecessary as they were entirely independent correlating with Dewey (1916) who advocates learning naturally results when teachers give pupils something to do and not something to learn implying children naturally obtain these skills without forcing them into lessons, suggesting when considering cross-curricular responsibilities perhaps teacher subject knowledge is not as important. Additionally, Estyn (2019) state independent learning aids perseverance in literacy and numeracy, which is evident in Ysgol Gymraeg y Gwernant where children’s confidence levels increased when teacher support was reduced. Nevertheless Biesta (2010) opposes, proposing teachers need to teach children something in order for them to do something about it, coinciding with Donaldson (2015) who stresses incorporating literacy, numeracy and digital competency in Wales are teachers’ responsibility, requiring good subject knowledge in order to teach successfully.

The main aim of cross-curricular learning is to improve student outcomes (Guerriero, 2014) correlating with the Cambridge Primary Review, which stresses the dual importance of progression within subject knowledge and thematic curricula (Alexander, 2010). Although, this regards the English curriculum, differing to Wales. However, Donaldson (2015) concurs advocating cross-curricular approaches assist progression as separate subject planning combined with narrow interpretations of how best to develop literacy and numeracy inadvertently results in narrow and repetitive experiences, therefore implying cross-curricular methods create meaningful learning. For teachers, cross-curricular learning introduces opportunities to combine learning objectives from different subjects into one lesson, and along with being a timesaving device it also ensures engagement for pupils (Dalton, 2019) giving teachers opportunities to focus on assessment and other possibilities to give children. Although, attempting to incorporate all aspects could result in rushed ineffective teaching and learning suggesting the possibility certain subjects will be prioritised over others as some naturally possess higher statuses (Bleazby, 2015) thus can question whether literacy, numeracy and digital competency will be prioritised over specific subjects learnt, hindering the rest of children’s learning. Although, Pound and Lee (2015) propose we must explore where subjects like numeracy and literacy are in everyday life, breaking through subject barriers producing meaningful learning, which Donaldson (2015) aims for. Cross-curricular learning is about making connections between subjects for children to learn skills through interconnected topics simultaneously reconstructing problems into meaningful situations allowing children to act in a purposeful manner through making connections (Bleazby, 2015; Roy, 2016). According to Cross (1999) and Bromley (2016) connections are necessary for learning helping neurological, cognitive, social and experiential connections when the brain is stimulated. Essentially, this is what Donaldson (2015) proposes cross-curricular education is, where young people make connections across different aspects of learning. Consequently, meaningful cross-curricular learning makes connections between subjects simultaneously making connections in the brain assisting the way it places information from working-memory into long-term memory, as both cross-curricular learning and brains require activation of prior knowledge to physically link with new input (Willis, 2019). Therefore cross-curricular learning supports memory retention. Although, for this to occur teachers need pedagogical insight (Persaud, 2019) and the understanding of why cross-curricular teaching and applying the responsibilities throughout subjects will work. Barnes’ taxonomy (2015) can assist this, as learning them within university has given me a deeper understanding of how to use cross-curricular teaching effectively, using the theme-based model to enhance children’s science, digital competence, numeracy and literacy skills on PTE. Therefore, a recommendation could be for teachers to enhance their own pedagogical insight and have training on these models to increase understanding of cross-curricular education. It is important to acknowledge there are less successful models of cross-curricular learning as some approaches are solely tokenistic failing to add anything new (Barnes, 2014). However, teachers need to decipher what works best for them, and need to develop taxonomies of critical teaching decisions linking these to their consequences in the classroom (Shavelson and Stern, 1981).
It is important to recognise literacy, numeracy and digital competence are important for learner success in achieving goals in other areas of specialism (LLUK, 2007). Although, it was evident on PTE the difficulty teachers faced to perceive digital competency as equal to literacy and numeracy. Within primary schools, comprehensives and universities most complete numeracy and literacy audits conveying the importance of these subjects. However there are no apparent tests on digital competency for children and trainee teachers thus problematic, questioning how can digital competency be meaningful to children and even adults if it is still not equal to numeracy and literacy, even though this is the standard Donaldson (2015) aspires it to be. It can also hinder digital competence subject knowledge as trainee and qualified teachers do not know what they need to improve to enhance their digital-skills. Although, incorporating literacy and numeracy into everyday education is simpler as on PTE I created a corner shop to aid literacy and numeracy skills within foundation-phase classrooms creating real-life experiences. However, never within a school have I witnessed a DCF corner to help children’s learning thus could be a personal recommendation for myself, to incorporate DCF provisions for children to enhance these skills in an informal manner, rather than specific ICT lessons as much learning is deemed as informal (Barnes, 2012) therefore providing a moral context for learning.
Additionally, this can assist within the assessment process as the intention of cross-curricular teaching is to progress learning at all stages (Morris, 2019) coinciding with Donaldson (2015) who advocates assessment is integral to education, consequently teachers need to use wide repertoires of assessment techniques to match different outcomes. Although, on PTE literacy and numeracy have regularly been assessed in identical procedures including spelling, reading, NFER and mental numeracy tests, which shifts the focus back to a narrower perception of what these subjects are, failing to emphasise them as cross-curricular responsibilities, questioning, if this is the procedure the Welsh government are employing on assessment, why are DCF tests absent. Although, Donaldson (2015) does advocate that quizzes, projects, role-play and e-portfolios should be utilised as well as tests; however, on PTE I have not seen children encounter these. This conveys teacher assessment processes need to evolve, and perhaps teachers could consider Donaldson’s recommendations for assessment as in reality educators are not teaching children for a test, as this gives a hollow understanding (Sellgren, 2017). Educators need to teach real-life skills as Donaldson (2015) proposes children need skills and knowledge to manage life as independent individuals.
Concluding, this essay has demonstrated that cross-curricular education supports memorable learning due to the reiteration and application of skills throughout various situations (Cross, 1999; Bromley, 2016). Additionally, research advocates the responsibilities require development as they support several employment and social outcomes enhancing employability standards as employers believe they are necessary for twenty-first century professions enabling problem-solving, critical-thinking and collaboration skills to flourish (Bynner, 2002; Dench, 1997; WEF, 2015). Although, limiting the development of cross-curricular responsibilities is the insufficient pedagogical insight teachers possess regarding cross-curricular education (Persaud, 2019). Thus, a recommendation for the Welsh Government could be to provide cross-curricular teacher training to assist professional development, utilising Barnes’ (2015) taxonomy developing teachers’ pedagogical knowledge of effective cross-curricular education as teachers need to possess an understanding of differing pedagogies for successful cross-curricular implementation (Guerriero, 2014; Husbands and Pearce, 2012). Additionally, all staff should undertake audits within literacy, numeracy and digital competency to portray equality between the responsibilities simultaneously advising their professional development, as teacher subject knowledge has been deemed inadequate (Harding, 2018). Personally, I need to ensure I create meaningful links between subjects throughout my teaching career, not forcing subjects for the sake of a thematic curriculum and also ensure my subject knowledge is sufficient, achieving this by completing weekly revision sessions on elements of the responsibilities I struggle with. 
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