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

[bookmark: _GoBack]Within this assignment, I will examine how teacher subject knowledge and pedagogical knowledge are important in relation to teaching language and mathematics in primary schools in Wales. This will be done through evaluating my recent experiences with language and mathematics, both taught and observed, on Professional Teaching Experience (PTE) at primary school in Swansea. The experiences that I will be concentrating on will be from two classes. One class being a year six class, with thirty pupils aged 10-11, where the topic was ‘Pits and Ponies’. The other class being a year one class, with 26 pupils aged 5-6, where the topic was ‘Ysgol/School’. In the year six class, the concentration on Mathematical Development Area of Learning included ratios and in year one, the concentration was number bonds to ten and counting in tens. According to the Department for Education and Skills (2015, pp. 30-31), year one children should be able to ‘count in…10s…to 100’ and know ‘bonds of 10’. For year six pupils, Department for Education and Skills (2015), states that they should ‘use ratio to express …quantities’. The Language, Literacy and Communication Area of Learning focus for year six was chronological and non-chronological articles and the focus for year one was to ‘blend and segment’ words and developing the children’s phonics within reading and writing (Department for Education and Skills, 2015, p. 15). Department for Education and Skills (2015, p. 10) declares that pupils in year six should be able to ‘adapt writing styles’. I will be focusing on year one for the majority of this assignment. 

The government set specific requirements in relation to language and mathematics for trainee teachers in Wales. For both language and mathematics, a grade B at GCSE or above is required (UCAS, 2019). This indicates that this is the way that the government, universities and schools measure levels of teacher subject knowledge to makes sure that trainee teachers and teachers are capable and qualified in topics and skills they are teaching. Griggs (2015, p. 131) also supports this belief, he presents teacher subject knowledge as the ‘transferring’ of skills and knowledge to children in a way that children are able to access it so they can develop their own understanding. In controversy, there are those who believe that outstanding subject knowledge is not always helpful if teachers are not able to correctly and efficiently impact it (Smith & Dawes, 2014). 

The skill for the phonics lesson, which worked within the Language, Literacy and Communication Area of Learning, was blending and segmenting words. Phonics is ‘the cluster of relationships between the sounds in our language and the patterns of letters that can be represented by those sounds’ (Woolley, 2014, p. 38). This lesson was planned by myself and was planned similar to the lessons planned by the class teacher, which I had been observing for a week.  At the beginning of this session, I introduced the new phonics sound ‘ear’ to the whole class, where we completed tasks together before moving into little groups to work with the adults in the room. Within the class discussions and activities on the carpet, there were interactions between both children and children; and the children and me. This was when discussing what words include the ‘ear’ sound. I also used the scaffolding technique by Vygotsky. Scaffolding is when adults or ‘more knowledgeable others (MKOs)’ work with the child and give the ‘appropriate level of challenge’ where the challenge is not too difficult nor too ‘simple’ (Pound, 2014, p. 53). They also model things such as ideas and language and use ‘collaboration’ and ‘internalisation’ (Pound, 2014, p. 53). Scaffolding is also linked with Zone of Proximal Development (ZPD). ZPD is in between where the child is able to independently complete things and where the child could ‘potentially’ be in the future with the help of MKOs (Grigg, 2010, p. 115). ZPD and scaffolding were continually used throughout this lesson as later on when working in groups, the children had differentiated tasks. The lower abilities had more scaffolding that the middle abilities and the middle had more scaffolding than the higher abilities. By using scaffolding in this lesson, a social constructivist approach was used. Vygotsky’s theory emphasised the importance of ‘contribution made by others’ (Pound, 2014, p. 54). Vygotsky had this social constructivist view and has been linked with apprenticeships, where [image: ]individuals learn practically from a MKO or more experienced individual (Pound, 2014, p. 54).
Figure 1: (The Open University, 2018)

I had also made use of a cognitive constructivist approach in one small activity on the carpet within the class task. The children were given the phonics sound of the day – ‘ear’, and then asked to write on their whiteboards individually words that they can think of that have this sound in. Constructivism is where children are not given the knowledge for things or given the correct answers but are let to explore for themselves and come to their ‘own conclusions’ (Grigg, 2010, p. 114). Piaget is linked to this learning theory predominantly, however, Vygotsky has elements of this theory within social constructivism because of the theory of scaffolding (Grigg, 2010, p. 114). Piaget was curious about the way children learn and ‘how’ they get to their answer or view as opposed to ‘what’ they come to (Grigg, 2010, p. 114).

Piaget’s and Vygotsky’s theories highlighted that even though children are set into ‘ability’ groups, the level of scaffolding and support within these ability groups can have a vast range where children such as A.H. and F.E (lower ability children) would need extreme amounts if scaffolding and adult support compared to the other children in the lower ability groups would need slightly less support. Then again with the higher ability groups, children such as G.G and A.G would need less scaffolding to get them towards working independently than the others in the higher ability groups. This is the case even though the lower ability groups have different tasks to the higher ability groups. It was clear from teaching this lesson and observing other phonics lessons taught by the class teacher, that planning is required for the ranges of ability within the ability groups and especially for the extremely low ability children and the MAT children. Piaget recommended that children should have teaching that will ‘match' their ‘needs' individually, where ‘new ideas and knowledge' are given at a ‘level and style’ that matches the current frame of mind of the child (Pound, 2014). The varying needs and abilities of the children will affect the amount and types of planning, support, scaffolding and resources that are needed for each individual child. This was made clear when many children from different groups found the tasks either too challenging or too simple, so they were not in the ZPD, all because of the resources, planning and support weren’t suitable for every individual.

By using predominantly one approach (social constructivism), with small usage of another approach (cognitive constructivist), I believe that the children had many opportunities to learn new knowledge within this lesson. By giving the children the opportunity to explore the sound for themselves and get to an answer whether it be right or wrong, the children are learning to come to answers themselves and learn from their mistakes when given support to point them in the right direction. Although some children found this very challenging and some children found it straightforward, the children are beginning to learn new strategies for coming to an answer and also show the adults in the room who needs the extra support and more practice of this type of task. Again, this helps teachers and trainee teachers to plan lessons better and concentrate on individuals on the types of tasks that they need more experience with to be able to do them independently. Jean Piaget’s theory includes that at the age of 7-12, children are beginning to ‘form ideas based on reasoning’ (Grigg, 2010, p. 114). The children in year one, are 5-6 years of age, so this type of activity is introducing this feature that children should begin to do independently within the next couple of years. The activities in this lesson allowed me to be observant of the children which will help impact planning for future lessons, but it also let me interact with the children, after giving them independent time, to correct any answers and give additional support and put scaffolding in place.

The subject knowledge concerned with this lesson was less challenging than I found subject knowledge for teaching the year six class. Even though I did not find the subject knowledge that challenging with this class, I still had to research when planning for the lesson as off the top of my head I could not remember many words that included the ‘ear’ sound and I also kept thinking of words that included the letter ‘ear’ but didn’t sound like ‘ear’ such as it does sound in the word ‘fear’ but sounded more like an ‘air’ sound such as ‘bear’. I found the children also had this difficulty but because I was aware of this mistake as I had already thought as they had, then, I was able to pass on this subject knowledge. Additionally, I kept notes next to myself in the lesson to remind myself of some of the words that I wanted the children to know about, just in case the children hadn’t come up with those words themselves. Therefore, I was not lacking in subject knowledge to pass onto the children. ‘Pedagogical content knowledge’ (PCK) is the term from Shulman which implied that blending teacher subject knowledge and pedagogy of the awareness of how to introduce, demonstrate and present this knowledge (Grigg, 2010, p. 140). Phonics is an important feature of being able to read books. Gamble and Yates (2008, p. 1), believe that ‘effective teaching and learning in language and literature’ is dependent on the strength of the subject knowledge and the ‘range’ of books, texts and literature and the ‘approaches to studying them’. Estyn believes that ‘teachers’ extensive subject knowledge is used to probe and develop pupils’ understanding’ (Estyn, 2017, p. 117).

The skills for the mathematics lessons, which worked within the Mathematical Development Area of Learning, was number bonds to ten and counting in tens. The lesson that I had observed was where the class teacher had introduced and was working on, number bonds to ten. When I began teaching the children mathematics, I was introducing counting in tens and trying to develop this skill. I had also worked on 3D shapes with this class. I introduced both 3D shapes and counting in tens through videos from YouTube, where they sing about these mathematical skills. The children listened to the same songs from the videos usually twice a lesson and were often found to be singing the song during independent learning and on the playground. Behaviourism by Skinner is linked to this type of repetition. The type of behaviourist teaching approach that was used within these lessons included repetition of desired responses such as the singing of the songs as well as the chanting included in the ‘counting in tens’ video. Putting Skinners theory in practice is when there is a target for using ‘repetition’ of words and numbers and where ‘rows upon rows of sums’ are finished (Pound, 2014, p. 57). Skinners behaviourist theories also includes emphasising rewards for things such as good behaviour and desired answers. Skinner ‘termed’ emphasising rewards as ‘reinforcement’ (Pound, 2014, p. 56). Behaviourism in general is where theorists such as Skinner, Pavlov and Watson believed that ‘all behaviour is learned and that it can be shaped’ which is a process called ‘conditioning’, but Skinner’s interpretation of this belief was called ‘operant conditioning' (Pound, 2014, p. 56). Skinner believed that behaviour that is followed with positive consequences and rewards is highly likely to be repeated and consequently, bad behaviour that is followed by ‘unpleasant consequences’ is not likely to be repeated (McLeod, 2018). This method was used with individual children who often have trouble with behaviour issues such as being unable to keep answers to themselves and having to shout them out. A.G., G.G and A.H were all children who had behaviour charts, where they would be given stickers to put on their chart for every time they followed the rules of the classroom and tasks. This helped the whole class management as the children, who were MAT students, were able to give other children the chance to answer questions. This helped the class teacher and I understand what every child in the class knew and how well we were passing on our subject knowledge to the children. As suggested from my own classroom experience, behaviourism techniques are most often used with teaching children with additional needs, special educational needs and in behaviour management (Pound, 2014, p. 57).

Modelling was also used in the mathematics lessons in year one such as in the first counting in tens lesson, I showed the children how to count in tens e.g. saying ’10, 20, 30 …’ and then had the children do this with me and then when they all had more of an idea of how to complete this task independently, they completed it as a class as I observed. This was then followed by using the video, where the children heard the characters in the video first sing in tens to one hundred and then chant them and then sing them again. After listening to this once the children were able to sing along with it. It showed that modelling was successful within this case when the children were singing the songs in independent study time and when on the playground. The process of modelling is where there are four steps to follow; ‘attention, retention, reproduction and motivation’ (Lumen, 2019). Albert Bandura’s social learning theory highlights the importance of ‘observing and modelling the behaviours and attitudes’ of others (Instructional Desgin, 2019; Department for Children, Education, Lifelong Learning and Skills, 2008). Whereas Skinner, Freud and Piaget had similar theories of behaviourism, Bandura had a slightly different belief when it comes to behaviourism. He believes that reinforcement is most likely to develop ‘as a result of observation and imitation’ of others because as humans we ‘admire’ and aspire to be like people (Pound, 2014, p. 57).

Heylock and Cockburn (2017, p. 9) consider it important that firstly mathematics is taught ‘in a way that promotes understanding’ which will help children ‘make key connections’ so that ‘opportunities to develop key processes’ are recognised with the likes of being able to identify ‘transformations’. When practitioners are introducing new topics and knowledge to children of any age, they need to have the correct knowledge themselves before they can pass it onto the children. Therefore, it is also considered important that teachers ‘must themselves understand clearly’ the mathematics they are teaching and the ‘concepts, principles and processes’ that are included in the mathematics, in order to be able to successfully complete the transferring of information to the children (Haylock & Cockburn, 2017, p. 9). This is why I decided that before I could start to teach the lesson, I myself had to watch the videos and make sure I knew the tune to the song from the videos, in order to aid the children with their learning. With the type of mathematics teaching that was taking place, I knew I was comfortable in the actual knowledge that I had myself and then could concentrate on being able to transfer the skills and knowledge to the children in the best way possible. Although this was the case for teaching counting in tens and number bonds to ten, when I was teaching 3D shapes to the year one class, I felt I needed the reminder for the names of certain shapes, like the sphere and cylinder, and how to spell them for the children. In addition, I had found that when working with the year six class (on any kind of topic), I had to develop my own knowledge even more with almost every subject and lesson before being able to plan the lessons and teach them. This shows that depending on the topic, the strengths of the teacher, and the age group of the children, the amount of research for the lessons varied.

 I feel that the Connections Model had a significant part in the mathematical lessons in year one. The children often used songs and videos to learn new mathematical concepts, so therefore in the lesson I taught and overserved, these resources were used. This helped the children make connections with the language linked to the topic with the shapes and the symbols and numbers. It would also be associated with the concrete experiences of counting blocks, Numicon, hundred grid, base 10 blocks and multilink interlocking cubes. Therefore, it can be said that the four aspects of the Connections Model were used. The four aspects include pictures, symbols, language and concrete experiences (Haylock & Thangata, 2007, p. 2). This model is there for children to be able to create a network of mathematical skills and therefore expand and enhance their previous knowledge. Without the basic knowledge that they learn in year one using the Connections Model and the ‘building block of experiences’, the children would be unable to comprehend a sum such as ‘5 – (-3)’ experiences (Haylock & Thangata, 2007, pp. 2-4). In this case, the children had first learned about number bonds to ten; addition and subtraction from any numbers between 1 and 100; and using hundred grids, meant that they already knew the names of numbers and where in the order they came. This helped when counting in tens, as they were identifying the trends and patterns that happen with numbers so building on previous knowledge but also developing a new skill that they would definitely use in the future in school and outside of school.

In conclusion, even though that language and mathematics are extremely crucial and essential to be learned by children and used as a means of gaging where children are on a learning journey and how intelligent they are, I still believe that the whole curriculum is equally meaningful and vital. This view is reiterated in the work of Howard Gardner (born 1943), who believed that ‘intelligence was often narrowly viewed in terms of linguistic and mathematical skills at the expense of developing all-round potential’ (Department for Children, Education, Lifelong Learning and Skills, 2008, p. 31). However, I believe that teacher subject knowledge is of paramountcy for any subject, but with language and mathematics being the most crucial subjects to be able to succeed in life beyond school, the teacher subject knowledge and the effectiveness of passing this on to children unquestionably important. Donaldson also believes that a good level of teacher subject knowledge is essential for children to receive a valuable education. He states that teacher subject knowledge has ‘stood the test of time and remains the best path to a sound and relevant education’ (Donaldson, 2015, p. 5).

‘Literacy and numeracy are universally acknowledged to be essential foundations of education’ (Donaldson, 2015, p. 18).
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