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

Teacher subject knowledge plays a tremendous part in being a successful teacher because high-quality teaching relies on teachers having the knowledge and skills to educate children in order to meet those demands and standards of quality education. The core subject knowledge of primary teacher trainees in England and Wales now must be audited in line with government requirements for initial teacher training. There is now an Initial Teacher Training national curriculum (ITT NC) for primary English, mathematics and science, with a strong emphasis on trainee subject knowledge in these core subjects (Maria Goulding, 2002). Good teaching practice requires effective teacher pedagogy. Pedagogy refers to the interactions between teachers, pupils and the learning environment and the learning tasks. Pedagogy 'embraces the concept of the practitioner as a facilitator of learning, responding to the needs of individuals, willing to learn alongside the children, using appropriate methods to manage the process of learning and continually reﬂecting on and improving practice in the light of research'(Welsh Government,2008,p26). It is important that teachers have sound knowledge to educate children correctly, however how the lessons are taught is equally significant for the best learning to take place.
I will be discussing the importance of both subject and pedagogical knowledge when educating children about mathematics and language in a primary school setting. I will use personal experiences that I have observed and taught during a Professional Teaching Experience (PTE) to evaluate the significance of subject knowledge and pedagogical knowledge in a year one class, in a primary school in Swansea. The class I experienced had twenty-four pupils, aged five to six with a varied ability in maths and English development. The mathematical skill that was developed was doubling. The National Literacy Numeracy framework (LNF) (2015, p31) states that children in year one should be able to ‘recall doubles and near doubles up to ten’. The language, literacy and communication skill that was introduced was alliteration. The LNF (2015, p15) states that children of this age should be able to ‘use alliteration and rhyme’.
The mathematical skill being developed was doubling, with an emphasis on ‘recalling number bonds to ten’. Teachers need to have a confident grasp of the mathematics they teach and of the ways in which children learn mathematics. This means teachers need to read up on key aspects of mathematical content, the concepts and skills children need to develop, in order to plan appropriate experiences (Goulding,1999, p1). I am confident in my mathematical ability to double with number bonds to ten so in order to develop the skill of ‘doubling’ it required better pedagogical knowledge to get the most effective learning to take place. The children had previously learnt about halving the week before so they had been introduced to the reverse skill of doubling, this would help them build on their previous knowledge and make connections between adding the same number together and subtracting a number to make half to deepen their mathematical understanding. The children had also practiced their two times tables which helped some children grasp the concept of doubling. 
The class teacher explained that they use two lessons to introduce new skills in maths. The first lesson would be a practical lesson and the second lesson would entail a written activity.’ According to Vygotsky (1978) every function in the child’s cultural development appears twice: first, on the social level and, later on, on the individual level.’(Cremin,2014, p77). Following the school’s format, I planned a practical lesson to get the children practicing how to double number bonds to ten. To begin the lesson, I used a PowerPoint where the children had to use the ‘doubling machine’ on the screen to save Dobby from the ‘Doubling Monster’. This proved to be an effective stimulus to get the children interested in the skill. I used my fingers on both hands to represent the numbers being doubled so that the children could visualise what they were adding together in order to work out the correct answer. The children had previously used this method in class when practicing addition sums, this gave them the opportunity to build on the knowledge that they have gained previously and use it for a similar purpose. Research in mathematics education assumes that young children begin performing calculations by counting, mostly using their fingers (Schipper, 2005). Counting is a fundamental competency. However, persistent use of this strategy alone may lead to severe problems with computational tasks. ‘Weaker children have trouble generating computational strategies from finger counting. In the long run, children who only use counting strategies tend to obtain fewer correct results than those who also use other computational strategies ‘(Fischer, M. H.,2011). Finger counting can be an effective visual method for young children in primary schools but should be discourged as children get older as it is not always useful when working out larger sums and equations.
Following this introduction, I orchestrated a practical doubling activity using a manipulative where the children could explore and build on what they had learnt during the whole class introduction. The children used the buttons to create ladybirds that had equal spots on either side which depicted doubling numbers. This gave them the opportunity to explore doubling without having to write anything down on paper. This practical activity demonstrated a constructivist teaching approach as it was a direct, hands on experience for the children. Constructivist learning environments are student-centred where the children take control of their own education, using the teacher as a guide. Libeck (1984) agreed with this approach to learning by explaining that children learn best through play, touch, feel, and comparison. I was able to visually assess and evaluate the children throughout the activity to see if they were able to complete the skill successfully, offering support to those who needed it. People might argue that this is an ineffective way of assessing the children as they will have nothing to show for the learning that they have done. Others might disagree with constructive learning as it lacks structure, which some children require to ensure they remain on task throughout the lesson. Educational psychologist, David Palmer has stated that constructivist-based teaching promotes the use of novel materials and methods as a way of capturing students' attention and motivating them to engage. Gleeson argues, ‘Unless the teacher remains disciplined in the use of such materials, the classroom experience can devolve into entertainment ‘(Gleeson, Ph. D). 
During the next maths lesson, I focused on building the skills that the children had already developed during the practical doubling lesson. I started by introducing the lesson with a maths song called ‘Dancing Doubles’. From observing the style of teaching that the class teacher used which is often through song and rhyme, I was certain that this would be an effective way of recapping the skill of doubling. The song contained repetition of doubling number bonds to 10, which the children sang a multiple of times. By repeating the content, students are given the opportunity to practice their developing skills. John Watson (1913) introduced the term behaviourism and stressed the importance of repetition: "The more frequent a stimulus and response occur in association with each other, the stronger the habit will become”. Skinner (1968) echoes this belief as he believed that teaching is the arrangement of contingencies of reinforcement under which students learn. This element of learning didn’t require deep subject knowledge just the ability to confidently know doubling number bonds to ten and the ability to enforce them in a way the children will remember. I also added in physical actions to make the activity more exciting and appealing for the children. Some children found that adding actions to the song helped them to remember doubling number bonds to ten more sufficiently. Early childhood teachers use songs and nursery rhymes to teach reading in their classrooms as some students can remember songs better than spoken words. ‘Using songs and different music components can also help teach mathematics because of the high correlation between music and spatial-temporal reasoning skills (Hetland, 2000).’(Civil,2007). Children often find it easier to remember things when they have a song or a rhyme to support them.
For the main activity I worked with groups of children, based on their academic ability to complete ‘doubling’ worksheets. I differentiated the worksheets for each group so that it was achievable for the individual. The National Council of Teachers of Mathematics (NCTM) recognises the need for differentiation. ‘NCTM recognises the need for accommodating differences among students, considering both their readiness and their level of mathematical talent/interest/conﬁdence, to ensure that each student can learn important mathematics’(NCTM,2000). Vygotsky (1978) supports this way of teaching as he believed in the zone of proximal development (ZPD). ‘ZPD is the gap between what a student knows and what he or she can achieve given appropriate and pedagogically sound guidance and educational support’(Hudson,2013). I ensured that the children were grouped appropriately regarding their mathematical ability and that the worksheets were not too easy so that the children were not gaining education but not too challenging, so that they were prone to giving up. Math educators know that unless students are challenged by and actively engaged in the course material, students will quickly lose attention. ‘If the challenge is too great, students might simply give up’ (Hudson,2013). I allowed the children to use manipulatives to support them with their doubling, which deemed helpful to the visual learners. I assessed the children throughout, giving additional challenge questions to the children who I thought could be pushed to develop their maths ability further.
The language skill that was developed was ‘alliteration’. This required the teacher subject knowledge of understanding what the word alliteration meant. The class teacher had to explain what the term meant as I didn’t have the suitable knowledge to effectively teach the children this skill without her assistance. A key part of developing children’s language skills is the need for teachers to have the necessary subject knowledge to teach confidently and effectively, motivating, challenging and extending their pupils’ knowledge, understanding and experience’(Medwell et al., 2014).  This lesson required a significant amount of teacher pedagogy; I researched different ways of teaching alliteration to children to create an interesting lesson, as children are more keen to learn if they find the topic captivating. To introduce alliteration, I used pictures of famous cartoon characters e.g. SpongeBob SquarePants, and asked the children what they noticed about the names of the chosen cartoon character. I then explained what alliteration meant by showing the children further examples of when it can be used in a sentence using the characters that we had discussed at the start of the lesson, which is a constructivist approach. ‘Constructivist teaching methods aim to assist learners in assimilating new information into existing knowledge, and to enable them to make the appropriate modifications to their existing intellectual frameworks to accommodate that information’ (Cremin,2014, p76). I asked the children to come up with their own sentences using alliteration as it helped them to assimilate what they have learnt, by allowing them to re-express what they have learnt in their existing vocabulary.
For the main learning activity, I worked with the children in groups, according to their ability. First, I got them to work in pairs to come up with sentences using alliteration. Vygotsky (1896 – 1934) believed the role of other people (adults, siblings and other children) was essential for children's learning. ‘Every conversation or encounter between two or more people presents an opportunity for new knowledge to be obtained, or present knowledge expanded’ (Lynch,2016). Using a social constructivist approach and getting the children to work together gave them the opportunity to build on one another’s knowledge and come up with best possible sentence. ‘Social interaction and talk/communication helps children learn with and from others’ (Welsh Assembly Government 2008,p9). I got the children to read out their sentences to the rest of the group and gave them praise and feedback to help them improve on what they had created. I gave dojo points to the children who were performing to the best of their ability which encouraged the other children in the group to work harder so that they could achieve the same reward. Skinner (1938) supports ‘positive reinforcement’ as it strengthens a behaviour by providing a consequence an individual would find rewarding. The children were more inclined to work harder knowing they would be rewarded for good behaviour.
Following the partner work I got the children to work independently on a work sheet linked to the language skill ‘alliteration’. I had to reinforce the meaning of alliteration as the children were misunderstanding that alliteration links to words beginning with the same sound not just the same letter. Again, I differentiated the worksheets so that they were achievable for the individual. I monitored the children’s ability to complete the worksheet and gave a ‘Purple Pen question’ to the children who could confidently show that they could use alliteration, as they required more of a challenge to progress their learning. An article written by The Guardian (Busch,2016) explains that If education is set at the right level, to be both challenging and realistic, they can help students to improve their performance and academic achievement. I looked at the children as individuals for this part of developing the language skill of ‘alliteration’ and supported or enhanced their skill level to cater for the individuals learning needs. I repositioned the seating plan so that the children who were finding the work difficult could sit one side of the table, and I could give them additional support and leave the children who found it easier to continue with their work sheet independently.
The final activity I came up with to explore alliteration was getting the children to create a class alliteration scrapbook. Each child got their own page in the scrapbook to present their work. This gave them a sense of pride and encouraged them to work hard so that they could be proud of the result that they had produced. The children got to choose from a variety of everyday images that I had provided to create an alliteration sentence accompanied by their own picture that depicts what they had spoken about. Donaldson (2015) supports the idea of giving children choice as he states that ‘choice is important in helping to engage children and young people in their learning’. I worked with the children individually to create their sentence as it gave me the opportunity to assess whether they had grasped the concept of alliteration. I supported the children who found it difficult to create a sentence by getting them to think of words with the same sound first before putting it into a full sentence. This links to Vygotsky’s (1896 – 1934)theory and the ZPD as  I ensured that these children performed at a higher level when they were supported by a more capable adult (the teacher).Alternatively, I used my visual assessments to identify children who were excelling in this skill to write their own definitions of alliteration on the front page of the scrapbook. This allowed them to be pushed so that they could achieve the most effective learning.
This discussion in relation to teacher subject knowledge and pedagogy shows that teaching and learning are complementary, I think a good teacher has both good subject knowledge and teacher pedagogy. To be able to teach effectively a competent amount of subject knowledge is required however, I think it is equally important that it is taught in the best possible way that will benefit the learner’s development. If a teacher is confident in their ability to teach subject knowledge, they will be confident by their pupils. ‘We all learn better from someone who we believe is both confident in their own knowledge and is passionate about sharing that knowledge with us (Cotton,2013). If a teacher expresses their uninterest or hatred for a subject the children are not going to be as enthusiastic when it comes to learning about it. Whereas, if a teacher shows a significant amount of eagerness the children are more likely to mimic this energy. “Teacher enthusiasm is considered to be an important component of classroom life, not merely because teachers, researchers, and students all believe that it is, but more tangibly because it has the power to positively influence student outcomes (Brigham, Scruggs, & Mastropieri, 1992; Patrick, Hisley, & Kempler, 2000; Rosenshine, 1970).”( Hattie, J. (2013). I think a teacher should not only educate and develop an individual’s academic skill and ability but be able to empower, encourage and enhance their personal wellbeing. Not every child is going to be able to grasp concepts and learn at the same speed, so it is important that they are treated as individuals, with their own learning needs and personal preferences. It is imperative that the child is the focus and that nobody is discriminated against. Having good subject knowledge and teaching pedagogy combined will enhance how this is achieved.
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