Cross-curricular
This assignment critically discusses literacy, numeracy, and digital competence as cross-curricular responsibilities and barriers relating to them which include assessment, planning and subject knowledge.
In the current National Curriculum for Wales (Education Wales, 2008) there are nine distinctive subjects that should be taught to children. Additionally, the Draft Curriculum for Wales 2022 (Education Wales, 2019a) has 6 distinctive areas of learning and experiences (AoLE); each highlight the skills that should be taught to children. However, Barnes (2015) argues that learning does not take place in one subject but can overlap into other subjects; This is called cross-curricular learning. Donaldson (2015) reviewed that currently cross-curricular teaching is marginalised as the curriculum is taught by discrete subjects. Barnes (2018) suggests that cross-curricular learning takes place when the skills and language of two or more subjects are used to understand a single experience, theme, problem, or question. Donaldson (2015) suggests that the current curriculum is overcrowded and does not allow for holistic learning in real life situations. Cross-curricular learning is recognised globally as effective practice by Donaldson (2015), Hayes (2010), Fox and Surtees (2010), Rose (2008), McAteer (2012) and Frobel (1852, cited in Pound, 2014). However, Hirsch (2012) and Gardener (1943, cited in Pound, 2014) disagree with cross-curricular learning as they believe children need to be taught specific subject knowledge. Although there can be a need to learn subject specific knowledge, cross-curricular learning allows children the opportunity to practice and consolidate their understanding (Fox and Surtees, 2010). 
Literacy 
Literacy is something children will use in all subjects, throughout their school experience and in their everyday lives. As Sampson (1921, cited in Barton, 2013, pg.15) said “Every teacher in English, is a teacher of English”. The Language, Literacy, and Communication AoLE suggests that having good language competence not only helps learner’s express empathy but helps them articulate their reasoning when problem solving and analysing data (Welsh Government, 2019b; Shaver and Adey (2002, as cited in Barnes, 2015). Explaining their reasoning is something learners should be encouraged to do to show their understanding of tasks. As observed on teaching practice, pupils use language to explain their reasoning in many different subjects such as maths, science and art. Additionally, article twelve of the United Nations Conventions on the Rights of the Child (UNICEF, 1989, pg.1) states that “children have a right to express their views and a choice over what happens”, meaning children should have the skills to do so. Estyn (2016a) suggest schools who use pupil voice improve pupil participation. This encourages pupils to discuss their ideas with peers, improving their oracy skills. A school in Cardiff use every opportunity to practice their learner’s oral language skills which has improved their literacy skills over the last few years (Estyn, 2016b). Additionally, a school in New Zealand trialled a science and literacy lesson which students responded to positively, highlighting they had a better understanding when they were able to apply what they learnt into another subject (Moore, 2015). These two case studies are both recent and from different countries; they both suggest that using literacy in a cross-curricular way has improved learner’s skills and understanding. 
However, assessing pupils progress may be more challenging when the lesson is taught through a cross-curricular approach as supported by Barnes (2015) who suggests that teachers find it easier to assess pupils and ensure progress when there is not a complex relationships between subjects. The National curriculum tests, also known as personalised assessment, are summative tests (Williams, 2018). These test pupils’ level for English and Maths at the end of the year (Standards and Testing Agency, 2019). Additionally, the Programme for International Student Assessment (PISA) assesses pupils English and Maths levels and compares them around the world (OECD, 2019). Due to the pressures on schools and teachers to prepare children for the National tests, it has led to a narrow and repetitive set of experiences (Donaldson, 2015). From experience on teaching practice, literacy and numeracy are taught every day with other subjects sometimes only taking place once a week. This does not provide a balanced curriculum an idea supported by Rose (2009) who emphasises the need for an equal curriculum. To move away from the pressures of summative testing, Black and Wiliam (1998) champion Assessment for Learning (AFL) which allows for immediate assessment and feedback for learners in the classroom. One of Donaldson’s (2015) pedagogical principles is to employ assessment for learning strategies. As observed on teaching practice, AFL strategies are used widely in school and an effective strategy for assessing and progressing pupils learning. Ynystawe (unknown) have adopted the Leonardo approach in their school which has cross-curricular at the heart of learning. To ensure progress they use AFL strategies to measure learners’ progress. Grant (2007, pg.62) suggests the Leonardo approach could improve exam results however, this was published in a newspaper article which may make the information unreliable. 
It is important to note that many children are entering primary school with limited vocabulary and some never catch up with their peers (BBC, 2018) which has led to a significant attainment gap between learners. Wray et al. (2002) suggested that 85% of a child’s background will contribute to what they learn in school. Further supported by De Coulon et al. (2011) and Heckman (2007) who suggest parents with poor literacy skills find it difficult to best support their child’s learning as they do not have the necessary skills. As Vygotsky (1934, cited in Pound, 2014) suggested that pupils learn in the zone of proximal development, it has become a challenge for teachers to support all learners. On teaching practice, it was a challenge to support all learners due to the extensive range of abilities. It is the Welsh Government’s (2017) priority to reduce the attainment gap and raise standards in literacy. As seen in the above case studies, literacy was improved through cross-curricular learning. In 2013, the Literacy and Numeracy framework (LNF) (Education Wales, 2013) was introduced to improve standards. Yet, six years later and the attainment gap still exists. The LNF is currently in the process of being changed with the Draft Literacy and Numeracy Framework (Education Wales, 2019b) being adapted alongside the New curriculum for Wales 2022 (Education Wales, 2019a) with literacy becoming a cross-curricular responsibility with the aim to improve standards. To sum up, I would recommend that schools start an intervention that includes parents so they can develop parents’ skills alongside their children and learn how to better support them at home. I would recommend the Welsh Government rely less on summative assessments and more on teachers’ ability to accurately assess pupils and ensure their progression, using AFL strategies, when embedding the cross-curricular responsibilities. 
Numeracy
Numeracy is something that needs to be planned for within lessons. Fox and Surtees (2010) state that teachers must now include mathematics in other subjects, and it is no longer an optional extra. This reflects the Draft Curriculum of Wales 2022 (Education Wales, 2019a) as numeracy is a cross-curricular responsibility. Donaldson’s (2015) pedagogical principles suggests that teachers must have a blend of approaches including direct teaching and promoting problem-solving and critical thinking skills. As noted previously, including numeracy across the curriculum has been encouraged over the last six years. However, numeracy has been used in other subject areas for a long time. Isaac Newton (1727, cited in Westfall, 2019) Florence Nightingale (1910, cited in Selanders, 2019) and Fibonacci (1240, cited in Gies, 2018) all used mathematical concepts to develop scientific theories. Piaget and Dewey (cited in Pound, 2014) believed that children learn through real life experiences. However, Fox and Surtees (2010) suggest that people find it hard to apply maths skills and knowledge to everyday situations. The National Numeracy (2019) identifies that people lack confidence to apply their numeracy skills in their everyday lives. This could be due to the lack of opportunities to practice their numeracy skills in real life situations. Estyn (2018b) and Barnes (2015) suggest that insufficient planning and inconsistency of skill development can slow down the progress of children’s learning. Fox and Surtees (2010) suggest that when planning cross-curricular lessons including numeracy, it must have mathematical worth otherwise they are not deepening their understanding. A survey has been conducted over 27 countries by Savage (2012) who found that teachers lack confidence in their pedagogical knowledge for cross-curricular themes. This research suggests that some teachers lack pedagogical knowledge for cross-curricular learning and may not be planning it effectively. As it has become a responsibility to include numeracy in other subjects, some teachers may be forcing a link that is not consolidating children’s understanding. Barnes (2015, pg.66) would describe this lesson as a “tokenistic cross-curricular approach” as there is no genuine connection made between subjects. The lack of confidence when planning does not only apply for numeracy but can also apply to the other cross-curricular responsibilities. Therefore, teachers need to enhance their understanding of cross-curricular learning to plan effective cross-curricular lessons that deepen children’s understanding and allow them to make links between subjects and real-life experiences. I would recommend that teachers plan in collaboration so those more confident teachers can support those who are not as confident to successfully embed the cross-curricular responsibilities across the curriculum. I would also recommend that schools share good practice with each other so everyone can see different effective cross-curricular lessons.
Digital competence
Technology is becoming increasingly more advanced each year, creating new jobs, communication platforms and new ideas. In 2007 the first iPhone was invented (Computer hope, 2019); only 12 years later, in 2019, 3D printing has been used to build structures, surgical aids, and different models (World Economic forum, 2019). This has massively advanced in just over a decade and people do not know what could be invented in the next decade. Equipping children with digital competence skills is an important life skill needed for the 21st century (World Economic forum, 2016; Kerry, 2015). Fisch (2012) suggests that teachers are equipping children for jobs that do not exist yet. With technology constantly changing and adapting, it is essential to equip children with the skills to live in a digital world. However, from experience on teaching practice, it is very difficult to plan for lessons using technology as there are limited resources available. Estyn (2018a) discuss the need for schools to update their equipment with the increasing demand for ICT in schools. However, 64% of schools have had cuts to their funding in the last four years, meaning schools have a lack of funding for resources (Welsh Government,2019a; Wightwick, 2019). As observed on teaching practice, this leaves many schools with laptops being one between two and pupils only having access to them once a week. In 2016, The Digital Competence Framework (DCF) (Education Wales, 2016) was created. Despite the framework being created in 2016, it was in 2019 the last school in Wales received Broadband (Evans, 2019). That is three years after the framework was created. So, although children should be prepared for the 21st century with digital competence skills, improvements need to be made for it to be possible for all learners to achieve. 
An additional barrier to the introduction of the cross-curricular responsibilities is teachers’ lack of subject knowledge, particularly digital skills. Barton (2013), Grossman et al. and Borko et al. (1989, cited in Wray et al., 2002) suggested that teachers with strong subject knowledge are able to encourage children to understand knowledge rather than rely on them to remember it. On teaching practice, I felt more confident teaching lessons where I had good subject knowledge. Estyn (unknown) identified a school that continue to develop teachers professional learning, which has improved their confidence to try out new ideas in lessons. All teachers will have their strengths in particular subjects however, as digital competence is a new concept some teachers may struggle more with it. As observed on teaching practice, teachers who had poor digital competence skills asked the student teachers, or teachers covering planning, preparation, and assessment (PPA) time to deliver the ICT lessons. Estyn (2018a) recommended that the Welsh Government should improve audit tools to meet the needs of teacher’s confidence to deliver the DCF successfully. 
In contrast, it has been suggested that it is not just about teacher’s subject knowledge that influences how children learn. Pedagogical subject knowledge was suggested by Shulman (1987, cited in Pella, 2015) who believed it was not just about a teacher’s subject knowledge but how they present it to learners, so they are able to understand it. Ausubel (1968, cited in Wray et al., 2002), Rumelhrt (1980) cited in Wray et al., 2002), Piaget and Dewey (1952, cited in Pound, 2014) believed that children learn by building on what they already know aligning with the constructivist theory of learning. One of Donaldson’s (2015) pedagogical principles is to set tasks that build on previous knowledge. Rose (2009) suggests that cross-curricular learning allows children to enhance what they have learnt and apply it to other subject areas. However, the professional standards (2019, pg. 16) states “the standard for professional learning… taking effective pedagogy deeper”. This suggests that to give the learners the best education is not only about effective pedagogy, but it is important for teachers to have subject knowledge and continue to learn and develop. 
To overcome the barriers to effective teaching of the DCF across the curriculum, I would recommend that the Welsh Government provide equipment for those schools with very little so all learners throughout Wales have the same opportunities to become digitally competent. I believe the Welsh Government can improve teacher’s subject knowledge of the DCF by providing training courses for student teachers to develop their knowledge and confidence; this will allow the new generation of teachers to have the appropriate skills to deliver the Draft Digital Competence Framework (Education Wales, 2019c) successfully.
To conclude, embedding literacy, numeracy and digitally competence across the curriculum is going to allow for children to deepen and consolidate their understanding and prepare them for the 21st century. There are many barriers that schools and teachers need to overcome, including the ability to plan and teach in a cross-curricular way effectively, to ensure they have sufficient subject knowledge and are able to measure pupil progress. My recommendations for teachers and the Welsh Government have been included throughout the paper. To improve my own professional learning (Welsh Government, 2019c) I will undertake online training courses on digital competency to be better equipped to teach learners. To improve my pedagogy on cross-curricular learning and to work collaboratively (Welsh Government, 2019c), I will visit different schools to observe how they teach the cross-curricular responsibilities, so I have a better understanding of good practice and teaching cross-curricular effectively. Additionally, I will research how different school effectively engage parents in their children’s learning to adopt effective strategies in my own practice which is highlighted in the Professional Standards (Welsh Government, 2019c). Finally, I will practice cross-curricular teaching by planning for cross-curricular lessons on my next teaching practice. It is a very exciting time to be part of education, with the opportunity to improve the future for learners. 
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