Explain why teacher subject knowledge is important in relation to teaching Language and Mathematics in primary schools in Wales.

Throughout this essay I intend to discuss the importance of subject knowledge in relation to teaching both Language and Mathematics in primary schools across Wales. Subject knowledge is more than what you know about a subject it is also an understanding of ways in which you might teach this to ensure pupil understanding. Effective teaching is a key aspect into a child’s knowledge and understanding. The year group I will be focusing on is year one where the children are ages 5-6-year-old in a small primary school located in South Wales. This essay will give me the opportunity to critically reflect on Mathematical and Language lessons which I taught and observed during my time on Professional Teaching Experience (PTE). In my year one class there were only a small sample of children with only sixteen pupils. Within the Mathematical Development Area of Learning the skill being developed was adding and subtraction. Welsh Government (2015) states that pupils in year one should be able to ‘understand and use the mathematical symbols for addition, subtraction and equals’ and ‘count in 2s, 10s, and 5s to 100.’ The Language skill developed within the Language, Literacy and Communication Area of Learning the skill being developed was ‘Apply the following reading strategies with increasing independence: phonic strategies to decode words, recognition of high-frequency words, context clues, e.g. prior knowledge and self-correction, including re-reading and reading ahead’ (Welsh Government, 2015). 
	In a report based by Ofsted (2008) they found that lessons which inspectors judged the teaching and concluded that it was ‘good’ was usually because primary teachers strong general teaching skills made up for any weaknesses in their subject knowledge. They found that the teachers had a tendency to focus on objectives related to literacy and numeracy framework (LNF) however, not giving specific objectives related to the subject.  Ofsted (2008) also stated that a lack of teacher subject knowledge could result in a lack of sufficient challenge for higher attaining pupils through the task set. This is an important part of children’s learning as if they are not being stretched to their full potential they will not strive. Additionally, pupils will not be able to build on their knowledge effectively unless the teacher is aware of the subject in detail and can explain the subject using different strategies to help all pupils understand and learn. This can be difficult as teachers must know the structure and sequencing off concepts of each subject in order to develop their factual knowledge. Subject knowledge does not only inspire pupils which helps them achieve but also improves the quality of teaching (National College for Teaching and Leadership, 2005). However, Ofsted (2009) explains in primary schools it can be harder for teachers subject knowledge to drive improvement as having a teacher with specific subject knowledge is more than often chance. On the other hand, effective schools knew how to minimise the risk of this occurring and were able to tackle this problem such as having links with partner schools and securing focused professional development. 
	 A teacher will have to know about their subject before they are able to teach it to children and therefore it is essential that teachers in Wales have at least a B grade at GCSE level in both Mathematics and English. Further education is also needed before being able to study Primary Education at degree level such as A levels or Business and Technology Education Council (BTEC) qualification which allows individuals to practice these skills within Mathematics and Language to allow subject knowledge to practice being a teacher. Within university, individuals focus on teacher’s subject knowledge specifically looking at Mathematics and Language and the context that would be taught. During a teacher’s time at university they will have to complete audits in both Mathematics and Language. Rowland et al (2001) found an association between the subject knowledge audit score and teaching performance. Literacy and Numeracy framework also helps teachers become aware of the skills the children need to be achieving at each year. However, if a teacher is unable to understand the skill themselves how are they meant to explain to the children what the skill is. On the other hand, it is not only teacher’s subject knowledge that is a factor it is also other elements such as effective communication and the way the subject is taught through strategies. However, some would argue that communication and strategies are part of a teacher’s subject knowledge. 
	Within teaching there is a knowledge quartet which has four stages: foundation, transformation, connection and contingency. First you need to understand the content of what is being taught and how the children learn. Then you need to be able to model and demonstrate, selecting appropriate resources and material. Thirdly you need to make connections between ideas and build on prior knowledge before finally responding to learners’ ideas through questioning and offering alternative explanations. If a teacher can do all four stages, they have good subject knowledge and as a result the children will be able to learn effectively (University of Cambridge, 2019).
	The Mathematical skill being developed within the Mathematical Development Area of Learning was addition and subtraction, focusing on both adding and subtracting numbers up to 100 and recognising mathematical symbols. I taught the lesson where the children were introduced to addition and subtraction up to 100. The children had prior knowledge to both addition and subtraction however, they did struggle to obtain the information previously. I used both numicon and a number line to help explain to the children and help show how many more or how many less something is. I modelled how to use both resources to work out sums for example how to add and subtract from a number. Modelling is seen as a successful strategy where the teacher demonstrates a new concept of learning and students learn by observing (Eggen and Kauchak (2001).  Bandaura (1986) agrees that modelling is effective as he believes modelling engages students and encourages learning. Random questioning was then used to assess each child’s knowledge and understanding on addition and subtraction. Written questioning was also used where children used whiteboards to write down answers which I could then assess if the children understood before moving on to the next step or skill. As a result of questioning I was able to give direct feedback to the children in order to help them understand where they went wrong and correct this. Ofsted (2008) explained how one of the main issues with teachers in Wales currently is an inability to field children’s more probing questions. This is due to a lack of subject knowledge and therefore are unable to answer the questions children are asking. Praise was also rewarded at this point. All aspects of the connection model were applied as the children were aware of the terminology such as addition and subtraction, they used symbols such as the addition and subtraction sign, pictures were used of each symbol to help them when writing and they worked out the sums for themselves using numicon and the number line therefore concrete experience also occurred. 
Haylock and Cockburn (1989) believed that effective learning within Mathematics takes place when the learner makes cognitive connections and therefore making connections of terminology, symbols, concrete experience and pictures. Subject knowledge when teaching addition and subtraction is built on an understanding of numbers and place value. Teachers subject knowledge is a vitally important in effective teaching because we cannot explain and answer question in depth if the children are interested to find out more. Research by Coe et al (2014) found that “teacher’s subject knowledge, and their understanding of how pupils handle this subject, has strong evidence of impact on student outcomes.”  Other research by Rosenshine (2012) strongly correlated to Coe et al’s research as like his work, this also looks at defining characteristics of effective teaching. Within this research they found that effective teaching was a major effect to provide detailed explanations of the work they were teaching. Rosenshire found that teachers who spent longer time demonstrating the work and questioning other pupils on the work was more effective than teachers who spent half the time presenting new material. As teacher’s subject knowledge is not only what the teacher knows but also how the teacher transfers the information such as using different strategies and learning theories to help therefore a teacher needs to be knowledgeable on different learning theories and strategies such as social constructivism, behaviourism and scaffolding.  A learning theory that was used during teaching this skill was Skinner’s theory on reinforcement. Skinner (1938) believed that the response the learner receives from an action can increase or decrease the liklihood of that action being repeated. During the lesson taught I used rewards such as Dojos which encouraged the children to repeat that behaviour and action again. This learning theory is known as operant conditioning.  Behaviourist approaches were used such as repetition of desired behaviour therefore when a child demonstrated a certain behaviour such as listening and willingness to try the mathematical questions, they were rewards and praised. Bad behaviour was also addressed such as when a child was not listening or refused to do the work they would be encouraged to work, and if not would have a punishment which was usually to sit on time out until they apologised.  
During this Mathematics lesson I felt confident with my subject knowledge, as I have always felt confident learning Mathematics and enjoy teaching it. I did background research and read over my lesson plan numerous times, making sure I used the right terminology and the best teaching strategies in order for effective teaching and learning. I made it my priority for the majority of the children to understand the use of numicon and the number line and understand how this would help them when solving the Mathematical questions. Research by Askew et al (1997, p.23) states “if a teacher’s subject knowledge is limited or incorrect, what the pupils are likely to learn is going to be affected by this knowledge” and therefore, I needed to make sure I had good background knowledge and pedagogical knowledge. Additionally, if I did not have good knowledge of my pupils learning needs and learning ability, I may have expected them to learn either something they may already know or something that is too complex for them at this stage of their learning. Therefore, another focus of this lesson was to make sure I addressed everyone needs and set differentiation in order to garentee effective teaching and learning for the pupils (Askew et al, 1997).
	Overall, the mathematical subject knowledge a primary school teacher requires in Wales now “has to be audited in line with government requirements for initial teacher training” (British Educational Research Journal, 2013). Donaldson (2015) believes that teachers need to be able to transfer knowledge and understanding across different context and make connections between subjects. As a result, teachers need a significant amount of subject knowledge to be able to make these links effectively. If teachers have a good mathematical subject knowledge, they will be able to use a cross curricular approach to apply these mathematical skills to other subjects such as mathematical skills within Geography when map reading and using co-ordinates. When teaching Mathematics in Wales, children’s subject knowledge is dependent on teachers own subject knowledge to provide the right learning opportunities to the pupils of the school. Quality of teaching is also a major factor when teaching, identifying issues and finding ways to address them. (National College, 2018). One concern about teacher subject knowledge within Mathematics is there may be a lack of confidence in the national qualifications as there is a limit of how much a student learns about Mathematics at GCSE level. Also, students with this minimum requirement may have attained it many years ago and therefore the syllabus may have been different. Consequently, there may be gaps in their knowledge which could be of significance to the welsh primary curriculum (M.Goulding, 2002).
	Within the subject Language, the skill being developed was ‘apply the following reading strategies with increasing independence: phonic strategies to decode words, recognition of high-frequency words, context clues, e.g. prior knowledge and self-correction, including re-reading and reading ahead’ (Welsh Government, 2015). During this lesson I focused on magic e words which are words such as cub and with a ‘e’ it changes to cube and is pronounced different. The children would match each word with the same word however with an e and would have to read out the different words using reading strategies. I introduced the activity as a whole class playing a game on the interactive whiteboard, giving each child the opportunity to have a go. This way I was able to assess what the children already knew, activating their prior knowledge before getting them to complete the main activity. Positive reinforcement was used to reward individuals when they tried questions and when they got the questions right. Praise was used such as ‘well done’ to show that I was proud of their work and encourage them to repeat this behaviour. Vygotsky’s theory of zone of proximal development (ZPD) was used to assess children’s knowledge before moving on to the main task. It was important that I had great understanding of the skill being taught as teachers need to be able to “root their teaching strategies in models of effective teaching and learning based on appropriate levels of subject knowledge” (National College, 2018).
	During the main activity scaffolding took place where I supported the child’s learning by guiding them and offering help when needed to help the task be completed. Within the main activity, the children played bingo with word with a magic ‘e’. Scaffolding took place more often with the lower ability groups as they needed more support because they are not independent learners. This was achieved by providing steps of guidance such as instructions instead of letting them complete the task completely independent (Welsh Assembly Government, 2008). Differentiation took place as there were three groups of different abilities and therefore, even though all pupils did complete a bingo game, there were three different difficulties such as one bingo sheet has just words, one sheet had words and pictures and the other sheet had just pictures. Assessing the children’s ability throughout this lesson I was able to see that even though the children were set in ability, there were still some children who struggled even though their task was set for their level. This was due to the middle group being a larger group and therefore the children did vary in ability. As a result, scaffolding took place a lot within the middle group as some children found it a lot harder than others and therefore step by step guidance was offered. This does not mean I gave them the answers, I only supported their learning and guided them throughout. 
[bookmark: _GoBack]	Some elements of social constructivism appeared in my teaching during the plenary. Throughout the plenary, I encouraged children to talk together and write down what they had learned on whiteboards before showing the rest of the class and I. By doing this, children could practice their thinking skills, communication skills and teamwork skills which are important skills a child should develop whilst being at school.  During this lesson it was vital for myself to have good subject knowledge on Language as without this I would have failed to tackle specific errors and misconceptions related to the skill. This is a major factor that should be avoided and therefore I had to have a good subject knowledge on magic e words and the rules in which apply to this. 
	During this lesson I struggled with my Language Subject Knowledge. At first, I was nervous as I have never heard of ‘magic e’ and therefore had to research what it was and find the best strategies to teach it to the children, making sure I teach the specific skill whilst making the lesson fun and engaging. With the help of the Welsh curriculum framework and researchers such as Donaldson, I felt more confident in teaching this subject, as research highlighted subject knowledge and pedagogical knowledge and the importance of it. I made sure I was able to teach and explain each of the four stages of the knowledge quartet in order to guarantee effective teaching and learning within this lesson.
	Without strong language subject knowledge, effective teaching will not take place. Gary Woolley (2014) explains how the teacher will be the crucial factor for effective literacy learning and student literacy engagement. As a result, teachers need to be aware of the subject in detail and adopt a balanced approach when teaching Language. Teachers should always use the following types of knowledge: declarative knowledge, procedural knowledge, conditional knowledge, reflective knowledge and adaptive knowledge. However, a teacher cannot do this without looking at themselves as a teacher-researcher. It is not only when a teacher teaches, they need to be knowledgeable of their subject, but also when planning. A teacher needs to know the background knowledge on a subject before they are able to teach a whole class about it (Welsh Assembly Government, 2008).
Donaldson (2015) believes that good teaching and learning challenges should occur however, this can not happen unless the teacher known the subject in depth in order to test the children’s deeper understanding on the subject. Donaldson (2015) also states that praise and support are essential and by using strategies and therefore the children are able to make and learn from their errors. A teacher will need to help pupils when they reach these difficulties in order to move them forward in their learning. 
	To conclude, “Good teaching depends on good subject knowledge and excellent pedagogical skills” (Tes, 2014). In order to improve the quality of teaching and the results children are achieving, teacher’s subject knowledge plays a vital role in this. Further strategies need to be put in place to sustain and continue to improve teaching and learning.  Subject knowledge is an important part in a child’s education however, result by Ofsted (2008) explains that some teachers are well knowledgeable about one subject however, do not know much about another and therefore the quality of teacher can vary between subjects. Ofsted reported that primary schools rarely employed specialists for specific subjects. Mathematics and Language are two extremely important subjects with many skills which are used in other subjects and therefore the way they are taught is vital. Without teacher’s subject knowledge being strong it will not benefit the children’s learning greatly. Without subject knowledge, teachers will not be able to scaffold or introduce any learning theories into their lessons effectively. Lastly, Donaldson (2015, pp:63) stated that there is an “importance of good teaching to effective learning”.
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