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Looking forward: A critical analysis of literacy, numeracy and digital competence as cross-curricular responsibilities.
This essay will provide a critical analysis of cross-curricular learning and the cross-curricular responsibilities of literacy, numeracy and digital-competence. ‘A cross-curricular approach is referred to as ‘interdisciplinary’ because it incorporates more than a single subject area; the subject disciplines may be related through a central theme, issue, problem, process, topic or experience’ (Jacobs, 1989). Cross-curricular learning is not a recent notion in education. According to Roy (2016) ancient educators and learners were polymaths because their knowledge was interrelated. Education was closely related to philosophy, with Aristotle and Socrates not just being known as philosophers but as mathematicians and writers. 
According to Pound (2019), Dewey believed there was no benefit in creating false-oppositions between subjects. Rowley and Cooper (2009) hold a similar view that subjects are ‘mutually interdependent’ in a curriculum sense. Similarly to Dewey, ‘’knowing’ and ‘valuing’ are seen as a whole’ and examples of links between subjects should be searched for, taking into account the ‘discrete thinking processes at the heart of different subjects and relate them through children’s experiences’ (Rowley, Cooper, 2009: p.2). The Plowden Report, written in 1967, echoed Dewey’s vision that traditional education does not prepare children for living in the future, mentioned in Pound (2019).
In relation to Welsh education, it is apparent that the current curriculum, introduced in 1988, is outdated and not suited for children are to be successful 21st century citizens (Wightwick, 2019). Successful Futures, the new Welsh curriculum introduced by Donaldson (2015) focusses on six Areas of Learning, rather than specific subjects. Due to this, boundaries between specific subjects will not be apparent. Donaldson (2015) notes teaching and learning in the new 2022 curriculum, should encompass three ‘Cross-Curriculum responsibilities’: literacy, numeracy and digital-competence. The structure of the curriculum should ensure ‘children and young-people develop high levels of competence in these aspects and have frequent opportunities to develop, extend and apply them across the curriculum’ (Donaldson, 2015: p.41). Cross-curricular responsibilities should be embedded, where appropriate, throughout areas of learning and will be essential in terms of supporting children to be successful and confident participants in the modern world, as outlined by the Welsh Government (2019a). In ‘both primary and secondary schools, planning for developing literacy and numeracy skills needs to be truly cross-curricular rather than focused on English, Welsh and mathematics lessons’ (WG, 2013, p.7).
The World Economic Forum (WEF) (2016) emphasise a growing gap between skills learned in schools and those that are essential in the growing job market. WEF (2016) outline essential skills in the 21st Century. For example, foundational literacies outline how students should apply core skills to everyday tasks, these include: literacy, numeracy and ICT literacy. Skills such as: ‘critical-thinking/problem-solving, creativity and communication and collaboration’ are also seen as essential competencies (WEF, 2016). Furthermore, the 21st Century skills include character qualities such as curiosity. Jones (2010) emphasises how cross-curricular learning, particularly interdisciplinary approaches, provide benefits that develop lifelong skills for future learning. 
While writing about creative skills’ importance on learners becoming successful 21st Century citizens, Peciuliauskiene and Dalias (2015), mention through using a cross-curricular approach, children can build on problem-solving skills in order to find solutions. Problem-solving skills have a direct link to numeracy. Currently in Wales children from year two to year nine are required to undertake national reading and numeracy tests. The Welsh Government (2019b) outline that children are expected to take a ‘Numerical Reasoning’ test, where numeracy skills are applied and used to solve everyday problems. The statutory tests will be completed online from 2020, showing emphasis of technology in schools. Whilst on Professional Teaching Experience (PTE), I observed that problem-solving skills were used in numeracy. As a lesson starter for year three pupils, the teacher presented children with a question or situation where the answer was not clear. Children would discuss ideas and develop their own strategies in small groups, utilising Oracy skills. According to the CCEA (2017), when problem-solving, it is vital to collaborate with other students. Cross-curricular literacy can also enable students to develop their problem-solving skills, allowing them to be innovative and to develop entrepreneurial mindsets (Smith, 2018).
Adobe UK (2018) place importance on creative problem-solving skills being taught to the next generation. Educators and policymakers defined creative problem solving as ‘the process of redefining problems and opportunities, coming up with new, innovative responses and solutions, and then taking action.” We wanted to know how skills like independent learning, learning through success or failure, and working with diverse teams are critical to a students’ ability to succeed in the future workforce’ (Adobe UK, 2018). From a research study, Adobe (2018) exclaimed that 90% of respondents believe creative problem-solving skills should be developed in schools and that this will enable students to prepare for future jobs. The updated Digital Competence Framework (DCF)includes the elements of creating and problem-solving (WG, 2019c). However, although plans are in place to ensure that the cross-curricular responsibility of digital competency enables students to be ready for the 21st century, some schools however show inconsistencies in Welsh education. The BBC (2018) reported that outdated digital equipment and computers were found in many Welsh primary schools. A question remains whether future students will have access to materials that help to develop their digital skills and whether enough funding will be given to schools.
When enquiring how to ensure that lessons are stimulating and engaging, I considered using a cross-curricular approach on PTE as cross-curricular learning can promote deeper learning and engagement in students. DeWilde (2019) supports this by mentioning when teachers combine several subjects, students’ learning is widened. Ofsted (2009) provide an example of cross-curricular learning which stimulated meaningful learning amongst students was shown by Year Six pupils in an ICT lesson. The students combined information they had learned about Greek mythology with ICT skills by creating an electronic PowerPoint quiz containing questions and answers, the ‘cross-curricular links meant pupils enjoyed the activity’ (Ofsted, 2009, p.13).
In 1997, the Government published the white paper ‘Excellence in Schools’, outlining how to raise standards regarding numeracy and literacy (DfEE, 1997).   Currently in Wales, it is apparent that creativity is at the forefront of primary education issues. According to the Welsh Government (2017), the new Welsh Curriculum will ensure learners will have higher standards of literacy and numeracy and will be more digitally competent, enabling them to become enterprising, creative, contributors in Wales and the World. Cross-Curricular approaches in schools offer creative ways to develop children’s knowledge, skills and understanding whilst also providing a stimulating environment encouraging children to learn through interconnected topics (History Association, 2019). This view is supported by Barnes (2015), who notes successful cross-curricular projects balance discipline and challenge with creative thinking. Since creativity placed highly in new Welsh education, it is important to question whether creative literacy has a place in the curriculum. Education Business (2019) outline that creative literacy can be interlinked with subjects such as geography and history. Through utilising literacy, subjects can be ‘brought vividly to life’ (Education Business, 2019). Using literacy creatively is said to improve children’s self-esteem, confidence and motivation, thus showing importance. Yet, the CLPE (2005) mention very little research exists, apart from informal evidence that creativity has an association with confidence. Many schools have the perception that ‘creative approaches have an impact on pupils’ engagement with learning contributes to their commitment to creativity’ (CLPE, 2005, p.15). However, this source may be dated as during current years, views may have changed. 
It is clear creative cross-curricular numeracy can be beneficial to learners. Sadly, the creative elements of maths are often overlooked and very few pupils claim it is their favourite subject, this may be due to repetition and the routine of the subject (Back, 2019). Teaching mathematics traditionally is unlikely to ‘spark enthusiastic responses’ in children (Back, 2019). However, Haylock and Thangta (2007) note that teaching mathematics in a cross-curricular manner can provide a meaningful context, when linked with other subject areas. Good practice of cross-curricular learning has been shown by Ty’n y Wern Primary School, Estyn (2016) mentioned how children were stimulated to learn by the approach and that this made an improvement on progression in numeracy, literacy and ICT Skills. Children’s end of Key Stage Two results reflected this. 
It is indisputable that cross-curricular methods enthuse children, but only if there are meaningful links between subjects that make sense to children in their day-to-day life (Kerry, 2015). Although cross-curricular learning can provide wider learning experiences for children, it can be seen by some as a ‘‘poor instrument’ for acquiring knowledge and skills in a manageable, disciplined form’ (Entwistle, 1970: p.10). Entwistle’s study was conducted nearly fifty years previously, perhaps raising a question of its’ validity in modern education. Although a cross-curricular teaching style appears to enthuse children, it is claimed it may be a challenge for children to make sense of knowledge and experiences without the traditional subject disciplines to begin with, as said by (Morrison, 1986; Kerry and Eggleston 1988; McNamara, 1994). The importance of student knowledge is expanded on by Fox and Surtees (2010) who claim a sound understanding of knowledge is needed so processes can be understood in the first instance. However, Hansen and Vaukin (2012), raise the debate children do not learn when unnecessary boundaries are created between subjects.
Subject knowledge is essential in ensuring effective cross-curricular teaching takes place.  Burgess (2004) outlines using a cross-curricular approach in primary schools requires teachers to have high skill-levels in their teaching and subject knowledge. Wood (2011, p.39) builds on Burgess’ suggestion, mentioning if teachers aim to use cross-curricular approaches, this will require a deep understanding of how learning takes place and a wide ‘pedagogical repertoire’. Implementing a cross-curricular approach can have limitations for teachers as it requires enough knowledge of all disciplines, therefore certain practitioners may not be comfortable in their teaching knowledge and would feel uneased furthering away from subjects they are best at. Grenfell (2002) argues cross-curricular approaches can place demands on teachers, in terms of their professional development as it can ‘bring them up against limits of their knowledge and understanding of the world, as they move outward from their favoured subjects’ (Hayes, 2010, p.384). Barnes and Shirley (2007) mention many teachers have limited experience of cross-curricular work, adding this may be due to personal experiences in initial teacher training. Barnes (2015) notes teacher’s subject knowledge is gained primarily in Initial Teacher Education (ITE), which is dominated by school experience. In teacher training, emphasis is placed on methods of teaching subjects such as literacy and mathematics, with very little time devoted to understanding content, thus leaving a gap in teacher’s knowledge and can impact on children’s learning (Barnes, 2015).
On PTE, I observed that teacher subject knowledge was enough regarding literacy and numeracy, since many subjects, such as history and geography, naturally incorporated cross-curricular responsibilities so were used frequently. Although teacher subject knowledge was sufficient regarding literacy and numeracy, during placement I struggled incorporating literacy into my lessons, as I lacked confidence to deliver appropriately so needed guidance from my PTE tutor and class mentor on how to improve my subject knowledge. I noted that digital skills were not adopted in many lessons by the class teacher, despite emphasis placed on boosting digital and information technology skills in recent years, as a cross-curricular responsibility. This may have been due to lack of equipment in schools or because teachers were not ‘digitally competent’ and lacked confidence when teaching skills to pupils. Lewis (2018) writes Estyn had reported pupils’ digital skills had not kept up with the pace of 21st Century technology. If teachers’ cross-curricular knowledge is weak, it may be difficult to implement Wales’ new curriculum successfully. Tripney et al. (2018) reveal the current workforce in Wales do not have the skills to successfully implement the new curriculum. Gläsel (2018) notes even though schools invest in technological equipment, they are not used effectively as teachers do not have the knowledge to use them correctly, since schools have failed to train them. Then again, Gläsel (2018) points out another reason learners are not digitally competent is because some teachers are not willing to use new technology, meaning they never reach a level where they able to teach students digital skills.
As mentioned, cross-curricular learning promotes creativity. Creativity is characterised by imagination and builds on Einstein’s theory that imagination is far more powerful than knowledge. However, knowledge and assessment go hand in hand, as often assessment is needed to give feedback and to support learning (Race et al., 2005). Donaldson (2015, p.6) promotes assessment as a ‘vital and integral part of learning and teaching’ in the new curriculum. Currently in Wales, at the end of each key stage, children are required to undertake national testing in numeracy and reading in order to track individual progression. This is undertaken in a more summative fashion. Sadly, as said by McTighe and O’Connor (2005), summative assessments are reductive and not of use since children sometimes ‘learn’ for the sake of a test.  Although Donaldson (2015) places emphasis on assessment and cross-curricular learning and provides us with ‘Progression Steps’ in the draft curriculum, it is not mentioned how to ensure progression through using a cross curricular approach. According to Barnes (2015), although cross-curricular approaches make learning much more enjoyable for pupils, progression is essential. Currently in Wales, there is not testing regarding digital competence, however it can be assessed using the DCF (WG, 2019b). It is important to question whether cross-curricular teaching fits a curriculum where there is much emphasis on assessment. Barnes (2015) heeds learning can be difficult to assess due to school assessments being more of a tick box approach. Arguably, by using a cross-curricular approach, there may be difficulty with students progressing in certain areas. It is almost impossible to achieve subject progression even when utilising just two subjects, as mentioned by Barnes (2015). In order to meet the criteria of statutory assessments, children are required to be competent in literacy and numeracy. 
Although it is argued that progression in literacy, numeracy and digital-competence is difficult when using a cross-curricular approach, I found the opposite whilst undertaking PTE in a year three class. Even when teaching subjects in a cross-curricular manner, I was able to track progress of pupils using the Literacy and Numeracy Framework (LNF) (WG, 2019d). I used the DCF to track work regarding digital-competency (WG, 2019c). For example, my year three class were undertaking an antibullying activity. As well as developing their Personal, Social and Emotional skills, the children were also able to develop their digital skills as each class member wrote a formal email to the school headteacher, suggesting ideas on how to prevent bullying from happening in the school. This related to the communication element of the DCF where learners should be able to ‘exchange simple online communication in one or more languages, e.g. e-mail’ (WG, 2019b). Through formative assessment, it was shown that various children were meeting year three skills of the DCF. If not, I was able to identify the next steps the children would need to undertake in order to progress. 
To conclude, it is evident that cross-curricular teaching is beneficial for students, with Donaldson (2015) noting there is no need for boundaries between subject. Whilst it being a requirement in Wales to incorporate literacy, numeracy and digital-competence, there are many advantages of using these as cross-curriculum responsibilities. It was noted that members of staff were more confident teaching literacy and numeracy, since these naturally link with different subjects. However, a prominent issue noted was teacher subject knowledge regarding digital-competency. To ensure teacher’s subject knowledge regarding digital competency is of a good standard, a suggestion is to pair less knowledgeable professionals with another teacher who is ‘digitally competent. Ofsted (2010: p.5) found that there was ‘a huge variation in the knowledge, expertise and abilities of staff’. To guarantee future progression and development of staff, it may be helpful to obtain information regarding the confidence of staff members in order to identify areas for improvement. Perhaps less confident staff members can be paired with a member who has a higher level of knowledge and expertise. TLC (2019) provide schools with training and advice on how to improve digital teaching and how to use media effectively. As noted, during PTE I struggled with confidence regarding teaching cross-curricular literacy, it may be useful in the future to be paired with a more knowledgeable staff member. Sadly, even if schools receive training on how to effectively teach digital skills, some schools do not have funding to provide up to date digital devices.
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