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Explain why teacher subject knowledge is important in relation to teaching Language and Mathematics in primary schools in Wales.
Subject knowledge of the practitioner “consists of knowledge of content, knowledge about children and their learning and knowledge about how to teach the subject effectively” (Wray et al., 2002, p. 5). This indicates that subject knowledge covers every aspect of the teaching process from their planning to the delivery of each lesson. Thus, subject knowledge across all subjects and areas of learning is vital especially in mathematics and language. Both subjects can be integrated within other subjects as they are not restricted to one specific lesson (Department for Children, Education, Lifelong Learning and Skills, 2008c). This has been highlighted through the use of the Literacy and Numeracy Framework (LNF) as the learners are able to develop their mathematical and language skills in all subjects and areas of learning across the Foundation Phase (FP) and Key Stage Two (KS2). As a result of this, it is working towards fulfilling the three-cross curricular responsibilities that are emphasised by Donaldson (2015) within the new curriculum. The use of a cross curricular approach to teaching is adhered to by Barnes (2015) who identifies that this approach can be used to inspire individuals and improve standards with the curriculum being the focus. However, this approach is reliant on the practitioner having good and accurate subject knowledge to provide to the learners which can ultimately be transferred to other aspects of learning and the learners’ life outside the classroom. This is especially important for mathematics and language as supported by Donaldson (2015) who states that the subject of mathematics is vital in order to provide the learners with successful skills for future employment.
Subject knowledge is particularly important within mathematics in order to support the learners’ needs through the use of differentiation, providing the learners the opportunity to achieve their individual potential. The use of differentiation has been displayed by Dudley and Osvath (2016) who suggest that learners being grouped within their level of attainment prevents learners of a lower attainment falling behind with their work, juxtaposed with the higher attaining learners becoming restless. As observed within Professional Teaching Experience (PTE), differentiation supported the learners by scaffolding their learning by a more knowledgeable other. In consequence, this allowed the learners to work within the Zone of Proximal Development (ZPD) when developing their understanding on multiplication (Vygotsky, 1978). Effectively, as a result of the teacher grouping individuals by the learners’ levels of attainment, an inclusive environment was produced as Donaldson (2015) suggests that learners should be provided an education that is understood by all. Contrastingly, as highlighted by Sellgren (2017) grouping learners in their groups of attainment can negatively impacts the learners’ confidence and limits their learning.
The skill developed was to “use mental strategies to recall multiplication tables for 2, 3, 4, 5, 6 and 10 and use to solve division problems” (DCELLS, 2008a, p.3). Differentiation was achieved through the teacher having good subject knowledge by using a range of different questions. In this case, the learners within the lower attaining group required to multiply two-digit numbers by the two and three times table using the written method of long multiplication, whilst learners of a higher attainment in the class were required to multiply two digit numbers by the three and four times table. Through the use of questioning throughout mathematical sessions, this Assessment for Learning (AFL) strategy provided the teacher with qualitative feedback. As a result of subject knowledge, a number of different questions were asked taking account of Bloom’s revised Taxonomy which provided opportunity to challenge individuals through the use of higher order thinking questions (Iowa State University, 2019). This allows opportunity for targets to be set for the learners and entices opportunity for the teacher to use their subject knowledge to progress their learning in future lessons. This means that the teacher needs to have a good professional relationship with the learners in order to know their individual needs which in turn allows the practitioner to set challenging yet achievable goals for the session, which will then be developed over time (Hattie, 2012). 
Moreover, subject knowledge of the curriculum is essential as Drews et. al (2005) reinforces that practitioners need to have a good understanding of the expansive framework of mathematics in order to assist the knowledge of the learners. Having this knowledge of the curriculum provides the practitioner the opportunity to adapt the learning to the incorporate the learners’ interests which is very worthwhile for the learner (Brophy, 2004). The incorporation of the learners’ interest will increase engagement with the task, this is something that was experienced on PTE. It involved the practitioner using the learners’ interest of music and applied this to aid the learners to develop their knowledge of the times tables through an appropriately selected resource named ‘Percy Parker’.  Cyril the Swan; a recognisable football mascot from a local team was also used to employ the learners’ interests which increased the participation of learners when asked questions with regards to a number of different times tables. This displays the importance of the wider meaning of subject knowledge that has been highlighted by Wray et al. (2005) as the teacher must have an understanding of how children learn, and the employment of the learners’ interests.
Misconceptions are one aspect of teaching mathematics that the practitioner must be aware of and be able to counteract through the use of subject knowledge. Misconception often comes as a result of the learners’ having an inadequate level of understanding or when it is the learners’ first encounter of the skills therefore, not understanding the symbols that are used in the equations (Haylock and Cockburn, 2017). As observed during PTE, identifying the meaning of each mathematical symbol was found to be difficult as some learners would add rather than multiply. Identifying this misconception through the use of subject knowledge could potentially have resulted from the teachers focus on the language aspect of the connections model with little time allocated to the other aspects of the model (Haylock and Cockburn 1989). Thus, this resulted in the lack of development of the learners’ knowledge of mathematical symbols. The importance of symbols is emphasised by Haylock and Cockburn (1989) as it is a vital aspect of the connections model which consists of symbols, concrete experiences, pictures and language. Employing this model in the teaching of mathematics can deepen the learners’ understanding and provide a solid foundation for development of all mathematical skills. Introducing this model to the learners would positively affect their understanding of what each symbol represents, resulting in the desirable outcome from the task. Once the leaners achieved the desired outcome, they were rewarded with the opportunity to use the iPad to explore interactive mathematical resources selected by the practitioner which continued the development of their learning. Rewarding learners in instances such as this is supported by Skinner (1938) who theorised that learners will make associations between their actions and the rewards or consequences linked to the action. This is exemplified with the correct use of the symbol resulting in the learners being able to use the iPad. 
Nevertheless, identifying the correct method of multiplication was provided through the use of an example which was achieved through the use of subject knowledge. Teaching in this manor is encourage by Merrill (2012) who supports the use of a prior example, as it is a major aspect highlighted within the primary forms of instructional interaction. This was a very traditional approach to deliver the skill as it relies heavily on the teacher’s subject knowledge and their ability to display the skill to the whole class. Without this subject knowledge, the practitioner would not be able to provide the learners with the opportunity to develop their skills which will prove vital in future endeavours as mathematics in one of the most critical skills for an employer (BBC, 2018). Learners working one to one with the teaching assistant (TA) is another method of counteracting the misconceptions experienced by the learners.  Therefore, the subject knowledge of the TA is also vital as Burnham (2004) states that TA’s should have sufficient knowledge in order to any issues that could arise such as misconceptions when guiding and supporting the learners. During PTE, providing the TA with beneficial strategies and identifying a number of the misconceptions likely to arise came as a result of subject knowledge. This was also the case with interventions that took place, as learners would come back during their break in order to work with the class teacher and teaching assistant to consolidate their understanding of the skill that they had previously struggled with during lessons.
Language can provide learners the opportunity to be able to function flexibly as well as independently within society (Whitehead, 2007). Learners will develop their language skills through focusing on three key areas of language which include reading, writing and oracy. These skills should all be developed simultaneously as they are interconnected with one another. Therefore, teacher’s subject knowledge across all three of these skills is important to ensure sufficient development in language skills (DECELLS, 2008b). Moreover, teachers require subject knowledge in order to provide the opportunity for the learners to be involved in a language rich environment whereby they have full accesses to the curriculum (DCELLS, 2015). 
The skill developed for language was reading. During PTE, a language rich environment was presented as a whole school approach. In this case, learners within KS2 were set for ability similar to mathematics for reading which was an activity delivered every day for thirty minutes. The learners were rated on their reading ability using a traffic light system with red being the lowest attaining group and green being the highest attaining group. Utilising a tracking system allows the practitioner to track the trajectory of the learners’ abilities which is reliant on the teacher’s subject knowledge (National College for Teaching and Leadership, 2014). Assessing the learner with subject knowledge provided the correct rating to each learner within the class which outlined further progression suitable to their learning needs. In consequence, developing the learners reading in this way was reliant upon the teacher selecting appropriate material to challenge the learner.  Positively, identifying the learners who are underperforming can provide further support to these learners. As a result learners of lower attaining group were required to read one to one with either the class teacher or the TA in order to progress their reading skills on a daily basis. Opposingly, higher attaining learners had the freedom to select the reading material. This provided the opportunity for learners to select their own books resulted in further enjoyment when reading (Department of Education, 2012). Positively, with the school providing a rich stimulating environment, this can increase the learners’ reading skills as social constructivists emphasise that the daily exposure to literature influences the development of spelling skills (Vygotsky, 1978). As a result of identifying the importance of the correlation between reading and spelling, Marlow (2002) suggests that this will positively affect the learners whereby they will be able to read and understand frequent words as a result of spelling accurately. In summary, having this knowledge will develop the learners’ confidence when reading.
Subject knowledge is required in order to understand the skills and methods involved in order to develop a learners’ reading skills. Along with having this knowledge, understanding the different methods will support the learners as learners learn at different rates due to being at different stages in their cognitive development (Piaget, 1973). Therefore, it is important to know the different stages and understand the level which the learner is currently achieving and how much progress has been made. In this case, learners within the group of the higher ability were encouraged to develop their writing and spelling skills in order to support their development of reading. These skills were developed with the learners being required to write in the spaces of a paragraph which in turn would reveal information of the central character. Tasks such as this are beneficial to the learners with the development of wider skills of language achieved as a result of all three strands being interlinked (DCELLS, 2008b). Meanwhile, the learners of lower attainment strictly focused on developing the reading skill of using “phonic strategies to decode simple words” (DCELLS, 2015 p.19). The learners within the lower attaining group were provided a list and were required to circle the answer to finish the sentence. However, providing a list of potential answers to learners could lead to the learners guessing the answer rather than developing the focus skill. Teacher subject knowledge would identify this potential occurrence and work with the lower attaining group in order to ensure the skill is properly developed. Working with the lower attaining group in this way enables the learner to be directly influenced by the teacher’s subject knowledge and allows the teacher insight to the learners. This is embodied by Osbourne (2005) who states that the practitioner is able to observe how the learners are interacting and using the language and provide assistance when necessary. 
Teacher subject knowledge can aid the development of learners reading in a variety of ways. One method of using teacher subject is to develop learners’ reading through incorporating reading skills into games such as bingo. This is a creative use of the teacher’s subject knowledge and a method of developing the learners reading which enables the learners to support one another as the learners play this game in groups. Vygotsky (1978) speculates that this style of learning is very beneficial for the learners as the vast amount of social interaction taking place proceeds the individuals’ development. Likewise, this method of learning is supported by Baines, Blatchford and Kuntnick (2016) who encourages learners to communicate in order to develop an understanding within a group. This method of learning is dependent on the teacher having the subject knowledge of the learners’ ability in order to group the learners’ effectively so that they have the ability and opportunity to aid one another during the task. However, Mayer et al (2008) argues that independent learning is far more significant than working collaboratively in a group as it allows learners to develop confidence and their overall academic performance. The use of play can be applied in several different ways and is something which was achieved on PTE by including a central character within a reading activity. The character that was included in the activity was a dragon, this was based on the learners’ interests as well as there being St David’s Day celebrations being carried out over the course of the week. This in turn increased the learners’ enthusiasm with the task as it was a new and exciting element to the development of their skills.  Grigg (2010) also recognises the importance of the introduction of new exciting elements as it will satisfy the learners natural curiosity. 
Alongside reading, spelling was a significant language focus within the school with the learners being set in group of attainment across KS2 based on their ability of spelling. Each week the teachers in the KS2 class would select a specific sound that would then be used in a spelling test to challenge the learners. This required subject knowledge of words that contained the specific sound for that week but also to develop a list that would challenge the learners. The method of selecting the words was very refreshing as the learners would write down words that they know to contain the sound before presenting any ‘wow words’ to the teacher and could potentially be added to the list if deemed challenging enough. Involving the learners in experiences such as this builds the learners self-esteem as they feel more valued and involved with their learning when providing words, that the whole class will be required to learn. Maslow (1948) encourages the development of the leaners self-esteem as without this development the learners will struggle to realise their potential (McLeod, 2018). Therefore, it is important to praise all learners who present a ‘wow word’ in order not damage their self-esteem. This displays the teacher’s subject knowledge of the emotional needs of the learners.
In conclusion, teacher’s subject knowledge across language and mathematics is essential in relation to teaching as without the appropriate subject knowledge the practitioner would not be able to provide the opportunity for the learners to develop the required skills. Knowledge of teaching models was highlighted within the essay as it is an important aspect of subject knowledge with the connections model being able to provide a reliable foundation which mathematical skills can be built upon (Haylock and Cockburn, 1989). The importance of other skills being developed is reflected in language with the practitioner being required to have knowledge of the progression of reading. This is required in order to aid the learners who still require the use of phonic strategies to decode words and have the knowledge of  how to progress the learner. Subject knowledge also extends beyond knowledge of the skills of the curriculum with the practitioner being required to possess knowledge of the learners. This is displayed through the differentiation of tasks within language and mathematics, due to the learners ranging rates of cognitive development (Piaget, 1973). Differentiation of the tasks would not be possible without sufficient knowledge of the learner’s individual needs would not be satisfied without the differentiation of the task. Subject knowledge provides the opportunity to practitioners to incorporate learners’ interests to activities as experienced on PTE with the use of cleverly constructed resources and use of music to aid the learners in both language and mathematics. Overall subject knowledge is very influential in regard to teaching language and mathematics within schools in Wales. This is further supported by Coe et al. (2014, p.2) who believe that the “most effective teachers have deep knowledge of the subjects they teach.”
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