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 ‘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, p.62). This was previously portrayed by Barnes (2011) who indicates that our experiences of the world are viewed in a cross-curricular manner as everything within it can be seen from multiple perspectives. This theory of cross-curricular teaching and learning began and developed through Froebel and Dewey who were both passionate believers that children’s own independent thinking and leadership within real-life situations steers the motivation needed to be able to gain knowledge and understanding in different subject area’s through a cross-curricular approach (Pound, 2010). 
However, within the process of cross-curricular teaching and learning it is crucial to remember that there is ‘no benefit in creating a false opposition between ‘subjects’ and ‘child’ as a focus for the curriculum’ (Rowley and Cooper, 2009, p.2). Instead, there should be greater emphasis placed of creating empowering environments for the child, that allows them to complete tasks for certain subjects which are set by the teacher, but also allow the child to explore aspects of the curriculum through their own experiences of the world (Grigg, 2015). This is greatly supported by Donaldson (2015) who suggests that children can participate successfully within the modern world if they are able to apply their knowledge and skills of the curriculum to the opportunities that they are provided with, whether it be teacher or child led. Furthermore, it is equally important to emphasis the role of the teacher within cross-curricular learning, as it is their responsibility to provide ample opportunities for young children to achieve progression within the three most important topics in Wales currently, which include literacy, numeracy and digital competence (Donaldson, 2015).
Firstly, literacy and numeracy have been identified as the two key skills that enable learners to become confident and equipped individuals who are able to meet the high demands within twenty-first century learning (Welsh Government, 2017). However, throughout upcoming years, the curriculum has developed a strong demand to promote digital competence to the same standard, as it is viewed as one of the main cross-curricular responsibilities that is fundamental to a child’s life and learning (Donaldson, 2015). Nevertheless, teaching these three areas of learning through a cross-curricular approach can aid children in concluding ethical solutions and raising standards within their learning, but equally, if a moral context for learning is not clear, then the standards achieved by the children may not be at their highest due to ineffective and misleading practise (Barnes, 2015). 
As practitioners, it is crucial that the limitations to cross-curricular learning are overcome, especially in these three areas of learning, as it has been highlighted in the national mission for Wales that our new curriculum should focus on achieving higher standards in literacy and in numeracy, whilst also becoming more digitally confident (Welsh Government, 2017). Over the years, literacy has become one of the most controversial areas of learning, as it can be suggested that the term literacy, instead of English or language, distinguishes itself from phonics and grammar, causing confusion for both the teacher and the pupil (Didau, 2014). However, to be competent in literacy also means to be competent in the spoken and written language, which means that all aspects must be considered when teaching in a cross-curricular manner in order for children to develop the appropriate level of skills in thinking, exploring and discussing (Donaldson, 2015).
During my first professional teaching experience in year one of the foundation phase, the practitioner used the theme-based model of cross-curricular learning to ‘generate exploration through the eyes of several different subjects’ (Barnes, 2015, p.69). On a two-week rotation, the children would be introduced to a new book which centred around the chosen theme for that term, with a strong emphasis placed on improving children’s literacy skills, whilst also complementing the other six areas of learning within the curriculum (Welsh Government, 2015). As witnessed by myself, one of the most beneficial aspects of teaching literacy through a cross-curricular approach was that the children could use their existing understanding of the story, focusing specifically on reading and oracy skills, to make solid connections with other areas of their learning (Cremin and Arthur, 2014). For example, the children developed certain literacy skills through reading and understanding the book of choice, however, they were able to progress in their learning by linking what they read in the story to other information that related to the main theme of the book, which in this case was understanding the importance of family and how it affects their own personal and social development (Learning Wales, 2016). Donaldson (2015, p.48) strongly supports this style of teaching because it meets the aims of the new curriculum, which states that ‘this Area of Learning and Experience can generate a love of reading that will enrich lives and contribute to present and future well-being’. 
However, although this method of teaching was successful on my own professional teaching practise, evidence suggests that not all practitioners have the confidence and knowledge to teach literacy through a cross-curricular approach (Barnes, 2015). Regularly, practitioners attach the idea of improvement and progression within literacy to how well the children can use spelling, punctuation and grammar (SPaG) but lack certain aspects of teacher subject knowledge to actually improve children’s reading, writing and oracy skills when improving literacy is not the main learning objective of the lesson (SecEd, 2017). This links strongly to the terminology that is used throughout the curriculum, as teachers and especially trainee teachers, find that terminology such as connectives and high-frequency, make certain aspects of literacy seem more challenging to teach, when realistically, these aspects of the curriculum can be addressed and assessed through other subject areas, for instance using connectives to make a simple extended sentence about how the story shows the children the importance of their own family (Waugh, Warner and Waugh, 2016).
Due to lack of teacher subject knowledge, a child’s progression within subjects can also be affected because there becomes less use of useful questioning (Barnes, 2011). Furthermore, this can have an overriding impact on the creative engagement that is provided by both the teacher and the learner throughout literacy lessons, but also within numeracy and digital competence, as it causes a negative impact on the amount of reflection and imaginative involvement that takes place in learning (Cremin et al, 2015). Focusing specifically on numeracy, creativity and connection-making can be enhanced through the inter-disciplinary approach to cross-curricular teaching and learning, which allows children to make connections between their knowledge and skills through one shared learning experience (Barnes, 2015). This is supported by Montessori, who concluded that ‘children are naturally eager to learn’, therefore, by providing children with concrete experiences and materials, they can use their own imagination and creativity to achieve progression in a wide variety of subjects (Pound, 2010, p.39). Haylock and Cockburn (2017) reinforced the benefit of using concrete experiences and problem solving in a cross-curricular approach to numeracy, by stating the potential links that these experiences, especially within handling data, can have with other areas of the curriculum. 
A prime example of teaching handling data through a cross-curricular approach, whilst emphasising the importance of digital competence, was in my second professional teaching experience in a year one class. The practitioner and myself were able to work together to use the inter-disciplinary approach to teaching and learning, by using the children’s powerful shared experience, which was their love and understanding of the story of ‘The three little wolves and the big bad pig’, to further their learning in literacy and knowledge and understanding of the world, through their ability to use numeracy skills to creatively connect the subjects together (Barnes, 2015). Specifically, the children were able to ‘sort and classify objects using more than one criterion’ by collecting different materials and objects from inside and outside the classroom, to represent what each house within the story was made of (Learning Wales, 2016). The children then worked in groups to expand their numeracy skills by sorting and voting the materials and objects that they had collected for each of the different houses into natural and man-made materials, therefore demonstrating their ability to distinguish between the two (Welsh Government, 2015). To conclude the lesson, the children used the number of votes for each object, for example, two children said straw was a natural material and four said it was a man-made material, to create bar graphs on hwb which were used to communicate their findings to the rest of the class (Hansen et al, 2017). Overall, I found that this approach to learning hugely privileged the children as they were able to use their imagination skills to find different objects that could be used to build the houses, as part of the mathematical process, whilst completing the activities through their ability to re-tell and understand a story (Pound and Lee, 2010). 
However, as previously mentioned, not all children are provided with the opportunities in numeracy to be creatively involved or reflect and share their learning, due to the lack of questioning and problem-solving opportunities provided in schools (Estyn, 2017). Firstly, continuing with the focus of handling data, if children and teachers pose questions correctly through public talk and private conversation, the ideal opportunity is created for children to link numeracy to other curriculum areas (Askew, 2016). However, the starting questions used by the teacher can lead to limitations in the children’s learning as they focus on an area which is easier to teach, rather than focusing on the interests and variety of contexts the children can explore, which leads to restrictions in the children’s mathematical thinking and links to other areas of learning (Hansen et al, 2017). This is supported by Haylock and Thangata (2007) who suggest that developing creativity and generic thinking in a cross-curricular approach to numeracy begins by posing a question that gives the children a problem to tackle, however, although there is potential for this within the new curriculum, there is yet to be evidence that shows these questions being posed in a successful manner.
Questioning is also an important factor within digital competence as it probes teachers to ask themselves how they can link technology to the values, attitudes and progression of children’s learning (Barnes, 2011). In relation to this, all staff members can achieve those steps in children’s learning by developing their own skills and knowledge within digital competence, thus aiding the children in developing their digital technology skills creatively (Donaldson, 2015). Once the teacher’s have developed their understanding, the benefits will start to become clear for both the teacher and the learners, as digital competence is an area that can be taught within every subject as it provides children with a ‘greater choice in the model and platform of that interaction (with) and communication (of) information in all its possible forms’ (Savage and Barnett, 2015, p.7). This is a massive benefit for young children as introducing new concepts and giving them more choice in their learning processes promotes the children’s love for learning, develops their curiosity and more importantly, allows them to further their knowledge of digital technology in other subject and curriculum areas with a greater interest to them (Bird, Caldwell and Mayne, 2017). 
A useful example of digital competence being used to engage and motivate a child’s love for learning, especially in a subject area which may seem more difficult or less interesting, was in my year four class in my first year of professional teaching practise, where the children were learning how to write a persuasive argument on which environment was best for wild animals to live in (Welsh Assembly Government, 2008). As it became evident that this was a challenging aspect of learning for the children, the decision was made to develop their knowledge and understanding by firstly asking the children to make their own success criteria for completing the task digitally and furthermore, allowing the children to use their digital skills to ‘find relevant information using different keywords and search techniques’ (Learning Wales, 2016). I found that by allowing the children to explore the topic and find new and useful information through the internet, and also promoting the use of digital competence within a difficult topic, the children developed further in independence, creativity, productivity and most importantly, engagement (Clarke and Luckin, 2013).
Alternatively, although this may encourage children’s interests and independence within certain areas of learning, learning digital competency through a cross-curricular approach is not always beneficial for teacher assessments of the children because they are mostly spoken or written assessments (Welsh Government, 2017). This is supported by Savage and Barrett (2015) who suggest that within teacher assessment, digital competence is beneficial for the teacher in keeping a record of each child’s results, but it is not beneficial for the child in preparation for the assessments due to spending less time focusing on handwriting and punctuation, and more time typing and having the mistakes outlined for them. This has been further reinforced by Estyn (2017, 2018) who indicate that even though certain schools have successfully used digital competence to develop children’s oracy in preparation for their assessments, a clear vision for the framework is yet to be set by schools and leaders, which is having a negative impact on how the digital competence framework can be positively used to aid a child in their monitoring and assessments. 
In conclusion, the teaching and learning of literacy, numeracy and digital competence through a cross-curricular approach is effective in allowing the children to reach ethical solutions through individual and group tasks that sustain the children’s interests and essentially, raise standards in their learning (Barnes, 2015). In support of this, Estyn (2016) issued a report which identifies these three-subjects can be taught successfully through other areas of learning, by creating imaginative and stimulating opportunities for pupils, which ensure continuity and progression within their learning. However, this is only possible if the teacher has good subject knowledge of what each area of learning can provide within the same reality (Barnes, 2015). 
This was a vital aspect within my own teaching practise, as my set personal target within teaching the children through a cross curricular approach was and still currently is, to ‘know how to use ICT effectively, both to teach their subject and to support their wider professional role’ (Welsh Government, 2009, p.8). This is an area of learning which posed particular problems for myself as a teacher, as its demands are technical but also pedagogical, causing a lack of confidence in my ability to teach certain strands of the digital competence framework (Ofsted, 2009). Moving forward, as a recommendation for improving the teaching and learning of digital competence for myself and other teacher’s, schools should work alongside pioneer schools to share good practise of local knowledge and experience, especially through the use of Hwb (Welsh Government, 2016). Hwb has a ‘collection of digital tools and resources’ that can support teachers in the teaching and learning of Welsh and English, by helping them achieve a national approach to the planning and delivery of digital competence and therefore, enabling teachers to develop and apply their skills and methods of teaching to the class in the best way (Welsh Government, 2018).
[bookmark: _GoBack]The second recommendation for teachers would be knowing how to ask questions which promote a purposeful answer and develop the children’s thinking skills in these three areas in particular (Welsh Assembly Government, 2010). It is crucial that teachers use a hierarchy of questions, such as opened and closed questions, and always give children 10 seconds to answer to encourage higher-order thinking (Gross, 2013). This is a personal target that I set myself, which I hope to achieve by using blooms taxonomy teaching kit, a system used to ‘distinguish different levels of human cognition’ (The Glossary of Education Reform, 2014). His taxonomy focuses on six categories, which include knowledge, and then comprehension, application, analysis, synthesis and evaluation, which are viewed as the skills and abilities that develop that knowledge (Armstrong, 2018). Each category has a range of corresponding questions linked to it, which encourage the teacher to use different types of questioning depending of the purposeful answers they wish to receive, and it supports the teacher is differentiating their questioning for different abilities (Armstrong, 2018; Gross, 2013). Overall, the skills and competences of literacy, numeracy and digital competence are at the foundation of children’s cross-curricular learning and are essential to participate successfully in the modern world (Donaldson, 2015).
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