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Looking forward: 
A critical analysis of literacy, numeracy and digital competence as cross-curricular responsibilities.


This essay will use research as well as my Personal Teaching Experiences (PTE) to provide a critical and justified response to the Welsh Government expectation that literacy, numeracy and digital competence will be cross-curricular responsibilities in the new curriculum in Wales.  Barnes (2015) describes cross-curricular learning as a process in which the skills, knowledge and attitudes of numerous disciplines are applied to an idea, problem, theme, question or single experience that focuses around the curriculum. When the National Curriculum was first introduced, some found it too prescribed and content heavy (Hayes, 2010), this led many schools to focus on single-subject teaching, which may have had a negative impact on cross-curricular learning (Barnes, 2015). The Plowden Report (DES, 1967) argues that the rigid division of the curriculum into subjects interrupts learner’s thought processes and interests, this hinders the learner from realising the common elements in problem solving. It can therefore be argued that learning through a cross-curricular approach can be more beneficial to children, this is supported by the Rose Review (Rose, 2009) and the Cambridge Primary Review (Alexander, 2010) which highlights the importance of cross-curricular studies as an approach which encourages children and teachers to think creatively outside the rigidity of subject boxes whilst also respecting the integrity of subjects (Rose, 2009).  


Andrew Pollard (2010) states that good cross-curricular pedagogy and teaching involves relevance. Relevance can be defined in education as the ‘teachers’ increasing interaction with the world of their children’ (Barnes 2015: 63). Research suggests that learners who experience a more integrated and contextualised approach to literacy development, tend to recognise that literacy is a way of communicating information (Nolen, 2001). In addition to this, the learners appear to maintain their initial interest in writing and reading activities and are more likely to view themselves as successful readers and writers (Rotumoi and Too, 2012; Andiema, Kemboi and M’mbone, 2013). Similarly, in numeracy there is evidence that using relevance within lessons has positive effects on problem solving (Lowrie and Clancy, 2003). Lesh and Harel (2003) argues that simulations of real-life experiences should be emphasised in the classroom as it encourages mathematical thinking that is relevant in the everyday lives of the learner. According to Payton and Hague (2010) digital competence can also be used to help schools engage with learners lived experiences and existing knowledge, teachers should use digital competency to extend and diversify the learners lived experiences and knowledge to make learning more relevant and purposeful. 


During PTE, I found that learners engaged more when they perceived the learning as relevant. For example, in one lesson the children were developing their writing skills by using the information gained from an interview with a paramedic to complete an employment application form. This activity was made relevant to the learners as it was based on a real-life situation, even the learners who were usually disinterested in literacy were engaged for this piece of writing and produced work of a high standard. It can be suggested that relevance contributed to the success of this lesson. Another aspect that may have contributed to the success of the lesson was the modelling and discussion of responses to questions – there is extensive evidence which suggests that modelling and supported practice is effective in improving learners writing (EEF, 2017a). 


Furthermore, Hayes (2010) suggests that cross-curricular teaching offers flexibility which can assist in generating, stimulating and nurturing creativity. Barnes (2015) suggests that creativity is the ability to connect imaginatively or practically two or more ideas together to make a valued new idea. Research suggests that all learners and teachers have the potential to be creative (Perkins, 1992; Csikzentmihalyi, 1997; Sternberg, 2008; Craft et al., 2008 and Barnes, 2013). By implementing literacy, numeracy and digital competence as cross-curricular responsibilities learners and teachers have the opportunity to think more creatively and discover new connections. This is supported by Lesh and Zawojewski (in press) who suggest that numeracy evolves and develops when learners engage in experiences which require them to flexibly and creatively use mathematics to solve complex problems. Cartwright (2008) argues that if learners are to become successful in literacy then learning needs to be flexible within the curriculum. This is further supported by research which suggests there are benefits to adopting a more creative approach to teaching language as learners are more likely to retain their knowledge and understanding of words and broaden their vocabularies, this enables the learners to be more aware of correct usage and more adventurous in their choice of vocabulary (Waugh et al., 2019).  Similarly, Ala-Mutka (2011) suggests that creativity with digital tools can benefit learning by providing new innovative means of carrying out tasks and presenting results. Using digital technology allows learners more flexibility in exploring their identity, through the personae they assume, their language and role play (Calvert et al., 2002; Reid and Boyer, 2013 and Vodanovich et al., 2015).  


Within my PTE experience, I found that the learners engaged more when the teaching was creative, flexible and not restricted by subject boundaries. An example of this, was during one of my observed lessons in which the students worked collaboratively in small groups to create a parachute to help Jack escape the Giant. This was theme based cross-curricular learning centred on a science, technology, engineering and mathematical (STEM) activity. During the activity, the children adapted their language to convey their thoughts to one another, they also used their scientific understanding of gravity and surface area to adapt their parachutes and finally analysed their results through the use of ICT.     


Additional research suggests that limiting subjects involved in cross-curricular work to two or three will best ensure subject integrity, assessment and progression (Roth, 2000; Jacobs, 2004; Barnes and Shirley, 2007). A cross-curricular approach offers learners the opportunity to work in a more holistic way, as teachers recognise, develop and plan around skills and concepts rather than subject content, which assists in building more positive attitudes to mathematics in learners (Fox and Surtees, 2010). Through this approach, learners are able to consolidate and develop their skills and understanding, this enables the teachers to assess their ‘true understanding’ of mathematics (Fox and Surtees, 2010 cited in McAteer, 2013).   Cross-curricular approaches aim to take all learning forward by assessing the ‘attitudes towards and progress in: self-understanding, understanding of others, collaboration, understanding of issues significant to the community and understanding of global issues as well as disciplinary understanding’ (Barnes 2015: 248). Pollard (2010) argues that a combination of skills from each of the Pedagogical skills lists A, B and C (Appendix 1) are needed if teachers want to generate both excellence and enjoyment for learners in terms that can be assessed and to a degree, measured. Due to the nature of cross-curricular learning, assessments tend to be based on learner self-evaluation (Kerry, 2015). Black and Williams (1998) suggest that self-assessment encourages the learners to see connections between the lesson objective and what they have learnt whilst also taking ownership of their learning. There is extensive evidence which suggests effective feedback, peer-assessment and self-assessment is beneficial to learners within literacy and numeracy (EEF 2017a and 2017b). Ferrari (2013) argues that self-assessment is a useful tool as it assists learners in understanding how to improve their own level of digital competence. This is further supported by Donaldson’s (2015) recommendation that self and peer assessment should be developed in the new curriculum as a way to encourage learners to take greater responsibility of their own learning.   


Although the current Welsh curricula offers guidance on educational approaches to promote cross-curricular links (Barnes, 2015), research suggests that a number of teachers have  limited experience of cross-curricular teaching during their school based training or as pupils themselves (Parker et al., 2012). This may affect their teaching as good cross-curricular learning is dependent on high degrees of confidence, teacher subject knowledge and planning (Roth, 2000). As Grenfell (2002) suggests cross-curricular work requires teachers to move out of the comfort of their favoured subjects. However, Rose (2009) suggests that the current curriculum, which in an effort to strengthen particular aspects of learning, may have too much prescribed content with very little regard for the expertise and practicalities needed to teach it effectively. Mercer and Mannion’s (2018: 42) research implies that a lack of teacher training in the rationale and methodology for teaching and assessing oracy, has resulted in teachers feeling ‘less confident about what constitute oracy skills in comparison with literacy skills’. This may have further negative consequences in regards to the teachers role for modelling and guiding learners effective use of talk (Oliver et al., 2005). Similarly, teachers who lack confidence and have limited subject knowledge about particular mathematical ideas tend not to forge connections beyond their narrow conceptual field – this may place boundaries that prevent rather than help develop learners’ subject knowledge and understanding (Walshaw, 2012). Additional research by Daly et al., (2009) suggests that there is a lack of confidence in relation to some teacher’s use of digital competency within the classroom, with some teachers not having the technical support in place or time spare to allow them to build their own confidence in digital competence. This is reflected in the learners experience of technology in schools which often bears little relevance to the use of technology they experience outside of school (Selwyn et al., 2009; Levin and Arafeh, 2002). According to Buckingham (2007), this is creating a new digital divide between the culture of the school and the culture of the children’s lives outside of school. When digital competence is used in some classrooms, it is often limited to making basic use of a computer and does not enhance the learner’s knowledge of digital competence (Payton and Hague, 2010). 


Within my own PTE, the use of digital competence within lessons has been limited, the majority of the time I used it solely for presentational purposes and when the learners were provided with opportunities to use technology, it was for completing basic internet searches and making a PowerPoint. This limited use of technology within lessons is caused by my own lack of knowledge and understanding in digital competence, when planning I would opt-out of planning for opportunities to use technology, instead preferring to use paper based work. This was also reflected in the class teacher’s lessons as they also seemed to lack confidence when teaching digital competence.


Ofsted (2010) advocates that teachers need to be clear about the learning intentions and plan challenges for each subject within the cross-curricular work in order to take the learning forward. However, historically there has been some issues with the cross-curricular approach and Barnes (2015) argues that too much cross-curricular teaching in the past has concentrated solely on List A of Pollard’s Pedagogical Skill List. Although this engages the learners it does not raise the standards in individual subjects, as a result, the cross-curricular teaching is poor, temporary, un-transferable and difficult to articulate (Pollard, 2010).  Further studies indicate that a ‘bland broth’ of new misconceptions and half understood ideas can be produced in cross-curricular learning when two, three or four subjects are applied to the same experience (Barnes and Shirley, 2005, 2007; Roth, 2000 and Willingham, 2013).  This affects the subject integrity, as Barnes (2015) argues that there is less clarity for learners about what a subject entails, this has a direct impact on subject progression and assessment as it is made difficult or almost impossible to achieve. This was the case with Fletcher-Wood’s (2016) cross-curricular scheme of work for history and numeracy, although the course was deemed satisfactory, it was not an absolute success. Upon reflection, the course had created a double lack of focus which did not solve the learners confusion but only added to it by introducing new and confusing mathematical and chronological ideas. This may have been a result of a lack of planning and the incorporation of too many themes and ideas, which contributed to insufficient learning that could not be properly assessed. Additional research suggests that teachers feel they do not have the necessary skills to assess learners oracy (Oliver et al., 2005). Payton and Hague (2010) argue that one of the most difficult aspects of developing an approach to digital competence is progression and assessment as learners are already exposed to the skills of digital competence, therefore their progression may be a non-linear process.   


Reflecting on PTE, I found that during my lesson planning process I would often try and make many links to different aspects of learning, however, this often confused my lesson, and as my mentor would remind me and I would often remind myself ‘What do you want the children to learn?’.  I struggled to separate what the children were doing and what they were learning from it. This impacted on my assessment of the learners, as I was unsure what I was assessing and how I would assess them, this had further consequences on the learners progression.  Although I was trying to create more of a cross-curricular approach to teaching, most of the work I undertook and observed especially in Key Stage 2 (KS2) was tokenistic in approach and did not enhance the children’s learning in the additional subject. The GLP (Date Unknown) suggest that teachers should be encourage to avoid tokenism, as Barnes (2015) argues that a tokenistic cross-curricular approach only increases learning in the main subject with additional subjects only added to generate interest, there is no intention to make genuine connections made between the main subject and the additional subject. This was the case in my own teaching due to my inexperience of cross-curricular teaching and understanding in how cross-curricular approaches should be implemented.  


An additional limitation to this approach is the underlying assumption that cross-curricular approaches are not suitable for all learners, as all learners learn differently and may not respond positively to the same stimulus or style of teaching as their peers (Barnes, 2015).  In response to this, Sternberg (1997) suggests teachers should be flexible within their teaching to suit different styles of learner thought. Even though in PTE I would differentiate by ability group, I did not always differentiate adequately to meet individual learner needs. This is bad practice, as some learners needed further differentiation to progress, Barnes (2015) suggests that a good teacher works to ensure individual learner progression at an appropriate level within each subject. This is further affected by the mastery of skills, Hirsch (2006) and Gardner (2006) argue the importance of learning the distinctive language, skills and knowledge of each subject discipline. To achieve this, Hirsch (2006) argues for continued subject separation within a pure ‘knowledge curriculum’ whilst Gardner (2006) suggests that for profound and transferable learning their frequent integration is essential. However, the time constraints and the demands of covering content in the current curriculum means learners are not given enough opportunities to practice, this has resulted in skills which are un-transferable and lacking because learners are not provided with enough opportunities to master these skills in one area and so are unable to transfer and apply them to other subjects (Didau, 2014). 


It seems reasonable to conclude that cross-curricular teaching provides learners with a strong grasp of literacy, numeracy and digital competence (Welsh Government, 2017) and therefore should have a central place in teaching and learning within the new curriculum in Wales. Cross-curricular learning offers learners a wider range of opportunities to apply and develop these skills in different situations, as Donaldson (2015) argues that foundational knowledge in literacy, numeracy and digital competence is essential for learning across the curriculum because of the fundamental role it has on education, independent living and work. Cross-curricular teaching in literacy, numeracy and digital competence can develop the key concepts and skills whilst enhancing the learner’s creativity, however teachers must have confidence and a sound understanding of subject knowledge in order to do this successfully. (Kerry, 2011).


An essential recommendation for myself and those in education in Wales, is to upskill in subject areas in which confidence is lacking. Research by Askew et al (1997) suggests that extended continuing professional development (CPD) programmes are a successful way of fostering positive attitudes and changing teachers perceived views of a subject, whilst also increasing the teachers enthusiasm and confidence in that subject. For this to happen, the new curriculum needs to ‘be supported by a strategic approach to developing capacity, including appropriate initial teacher education and continuing professional development’ (Donaldson 2015: 93). A supportive environment and teachers’ positive attitudes are an essential aspect if  cross-curricular teaching is to be utilised effectively (Barnes, 2015). 
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Appendix 1: 
Pedagogical skills list A 

· Construct or use scenarios that require the perspectives of several subjects 
· Value and use diversity of response and insight 
· Follow children’s lead
· Find entry points to learning to match the individual 
· Link ideas from different subject areas 
· Be a co-learner  











Pedagogical skills list B

· Direct children’s enthusiasm towards the acquisition of pre-planned, whole-class subject goals in two or more subjects 
· Direct children’s enthusiasm towards individual subject progression goals in two or more subjects 
· Plan shared meaningful multi-sensory experiences to generate focused enquiry and challenge 
· Teach specific skills and knowledge across a range of subjects as required by children 
· Teach specific skills and knowledge across a range of subjects 
· Empower children to use newly learned skills and knowledge to solve problems, address issues or understand cross-curricular themes
· Plan integral assessment opportunities within each unit of work    
















Pedagogical skills list C

· Work in teams with other teachers to promote progression in children’s learning 
· Work with practitioners from the community outside school to promote progression in children’s learning 
· Work with children to generate plans, ideas and solutions   









Sourced from Barnes, J. (2015) Cross-curricular learning 3-14 (3rd edition) London: SAGE
Pages 64 – 65. 
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