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[bookmark: _Hlk7459105]Throughout this essay, the importance of teacher subject knowledge in relation to teaching Mathematics and Language in Primary schools in Wales will be discussed. There will be a focus on how teacher subject knowledge is important and essential to teaching learners skills and how this was displayed throughout my Professional Teaching Experience (PTE). There will also be a consideration of how government policy documents influence teacher subject knowledge. The new curriculum proposed by Professor Graham Donaldson will also be discussed in relation to teacher subject knowledge. In this discussion, theories of learning will also be discussed and how they are useful in relation to teacher subject knowledge. The year group that will be discussed in this essay is year 5; the learners are aged between 9 and 10 years old. The mathematical skill that year 5 developed was to “calculate and measure perimeters”. The skill was developed through using the schools’ outdoor provision and mathematical instruments. The skill can be found in the strand: using measuring skills. The elements of the skill were: “Length, weight/mass, capacity”. The aspects of the skill were: to “calculate and measure perimeters” and to “use measuring instruments with 10 equal divisions between each major unit, and record using decimal notation, e.g. 4.2cm, 1.3kg” (DCCELS, 2015). The Language skill year 5 developed was to “revise and improve writing, explaining why they have made changes”. The skill was developed following the learners completing a first draft of an independent descriptive writing task. The skill can be found in the writing strand with the elements of “organising ideas and information”. The aspects of the skill were: “meaning, purposes and readers” (DCCELS, 2015). 
Teacher subject knowledge is the “body of knowledge and information that teachers teach and that students are expected to learn in a given subject or content area”. Teacher subject knowledge may include aspects such as: theories, concepts, facts and principles (Partnership, 2019). Teacher subject knowledge has become a topic that is continuously deliberated and often scrutinised in relation to learners’ academic achievements in all subject disciplines. ESTYN states that subject knowledge is extremely important for trainee teachers so that they are able to “develop pupils’ learning effectively” (ESTYN, 2015, p.g. 26). Metzler and Woessmann state that teacher subject knowledge has a “significant impact on student achievement” (Metzler and Woessmann, 2012). However, Ellis believes that subject knowledge are materials and resources that have been “appropriated as tools in practice” by the teacher (Ellis, 2007, p.g. 2). Professor Graham Donaldson states in his report Successful Futures that for effective learning and teaching to take place; practitioners need to have a “deep and secure understanding” of the curriculum. Donaldson notes that teaching should always be positive and encouraging to allow learners to develop high personal aspirations. Learners who feel they have a “fixed potential” that cannot be built upon often hinder their own learning (Donaldson, 2015). Coe and other academics believe that teacher subject knowledge and students’ learning have a strong correlation. They feel that if a “teachers’ knowledge falls below a certain level it is a significant impediment to the students’ learning” (Coe et al., 2014). 
 Haylock states that learners of Mathematics need to develop their own understandings through “exploration, problem solving, discussion and practical experience”. He goes on to note that the learners need to interact with a teacher who has a good understanding of the foundations of the Mathematics being learnt.  Haylock believes that primary school teachers should approach Mathematics in a way that engages their learners but also provides opportunities for discussions and explanations; that way the learners will build confidence in learning mathematical skills (Haylock, 2014, p.g. 3). Hansen notes in her book Primary Mathematics: Extending Knowledge in Practice that Shulman defined teacher subject knowledge into three categories in a mathematical sense: subject matter content knowledge, pedagogical content knowledge and curricular knowledge. Hansen also states that from research by Rowland et al. (2001) having a “secure knowledge of Mathematics is strongly linked with more competent Mathematics teaching in student teachers” (Hansen, 2008, p.g. 2). The Knowledge Quartet is a framework often used by practitioners who teach Mathematics. The framework consists of four components: Foundation, Transformation, Connection and Contingency. The foundation component relates to pedagogy and understanding what the learners are being taught. The information then needs to be transformed so that it can be modelled and demonstrated to the learners using appropriate materials. Practitioners then need to make connections between different ideas and possible processes that build on prior knowledge and future learning. The contingency aspect of the framework notes that practitioners need to consider learners’ thoughts, questions and any difficulties during the lessons. They should be flexible and “exploit opportunities to maximise learning” (Knowledge Quartet, 2019). Following an inspection, ESTYN found that many practitioners failed to acquire “sufficient mathematical subject knowledge” when breaking down subject material into achievable steps that challenged pupils at all levels (ESTYN, 2009). 


During my professional teaching practice, I had the opportunity to teach a small group of learners each day about perimeter using the school’s outdoor provision and mathematical equipment such as a meter wheel. The mathematical skill the learners were developing was to measure and calculate the perimeter of areas within the playground. I had to rely on my prior knowledge on perimeter that I had learnt in school when planning the activity. I was fairly confident that I knew myself how to calculate a perimeter of a two-dimensional shape, but I was not sure how I would teach that to a group of learners. To ensure that I would relay the correct knowledge to the learners about perimeter and how we calculate it, I spoke to the class teacher to see what prior knowledge the children had about perimeter. Then, I read chapter 23 of Mathematics Explained for Primary Teachers by Derek Haylock which explained perimeter as the “length of the boundary around the edge of a two-dimensional shape”. I found this definition very beneficial as it clearly explains what perimeter is, but I realised I would have to change the definition vocabulary slightly to meet the needs of the learners. Haylock also notes to not just draw boundaries of a two-dimensional shape that are rectangles and squares but to include irregular shapes too as the learners may “generalize” perimeter with those two shapes (Haylock, 2014). Before allowing the learners to measure and calculate their chosen perimeters outside, I drew some two-dimensional shapes on the whiteboard; not to scale and asked the learners to work out the perimeter. I decided to adopt the social-constructivist teaching approach for this skill. I incorporated both Lev Vygotsky’s “Zone of Proximal Development” and Jerome Bruner’s “Scaffolding”. From a short introduction, I was able to gain an understanding of what the learners were capable of doing before I provided them with any scaffolding during the activity. Some of the learners acted as a “more knowledgeable other (MKO)” for the rest of the learners when calculating more difficult perimeters from the examples I produced (Vygotsky, 1934). The scaffolding I provided for the learners differed from group to group. Some learners were able to conduct themselves quite well once I had explained what perimeter was; how we calculate it and how to use a meter wheel. The more capable learners used their prior knowledge and the equipment provided to them to measure and calculate various irregular perimeters within the playground. They often used problem solving skills when faced with physical obstacles; such as reaching the boundary of the adventure playground and finding the gate is locked and they cannot gain access to the rest of the area. This allowed the pupils to work within their “zone of proximal development” as they relied on their prior knowledge and the equipment to estimate the remaining perimeter. This teaching approach also supports Piaget theory of children’s learning as the learners acted as “lone scientist” when faced with an obstacle that need to be overcome. The learners also explored and interacted with the environment around them whilst they were developing the mathematical skill (Piaget, 1936). However, some of the other groups of learners used myself as an MKO when they found the activity was beyond their reach of learning without the assistance of more scaffolding. For example, some learners were unable to visual the perimeter of shapes on a large scale such as the basketball court. Therefore, I adapted the scaffolding for the learners by suggesting areas that they could measure. The suggestions were of areas that were rectangular and square so that the learners were able to relate what they had learnt in class on a bigger scale. This allowed the learners to make connections between concrete experience and images they looked at on the whiteboard. This supports Haylock’s connections model as the learners were able to use what they had learnt from a picture and use it with a concrete experience outside of the classroom setting. 
Woolley notes that effective teachers of literacy are those who acquire knowledge that is: declarative, procedural, implemented, conditional, reflective and adaptive. This means practitioners must use best practices for literary instruction; and how they are implemented. Practitioners need to be aware of which practice suits their learners needs; whilst reflecting on their own teaching practice. Woolley also states that practitioners need to be adaptive by combining different practices or techniques to suit the needs of their learners (Woolley, 2014). Green states that to be an effective teacher of English you need to “re-evaluate your understanding of the subject knowledge to meet the demands of the school environment” which infers strongly to its learners. He believes that teacher subject knowledge when teaching English Language skills needs to incorporate: “cognitive content, skills, theory, processes, structures and connections to other subjects”. Green notes that teachers of English Language need to “expand their knowledge of the literary canon, but also to develop themselves across the whole spectrum of knowledge required” to become effective teachers of Language. Green believes that teacher subject knowledge is not only what knowledge a teacher may have on a subject like English but how it is an “interactive process” across all subject disciplines (Green, 2011). 
The Language skill that year 5 developed was to “revise and improve writing, explaining why they have made changes” (DCCELS, 2015). This skill was developed following the learners completing an independent descriptive writing task that incorporated the four senses: sight, smell, touch and sound. The teacher initially introduced the task as a whole class discussion where she asked the learners to read out what they had written in their introductions. The teacher used Jerome Bruner’s “Scaffolding” teaching approach as she gave the learners ideas on how to structurer any improvements they make on their writings (Bruner, 1960). She often asked the learners how they could improve that sentence by adding: a simile, a metaphor, an adjective or using onomatopoeia. The teacher used the specialist Language found within Language education and refrained from using simplistic terms such as “describing words” or “WOW words”. The learners modelled the teacher when discussion their own writings by referring to parts of the text as similes and onomatopoeia. This teaching approach supports Lev Vygotsky’s theory that learners can reach a higher level of learning when supported by a more capable peer or adult (Vygotsky, 1934). She praised them and introduced the green pen. She encouraged them to use more elaborate vocabulary but instead of starting again she said to improve their work using a green pen so they can clearly see any improvements. She insisted that they should not focus too much on correct spellings and should focus on making their sentences as descriptive as possible without making the sentence too complicated. The social constructivist approach that the teacher adopted helped to guide the children by using her giving examples of improvement as a “more knowledgeable other” which also supports Vygotsky’s theory. Once the learner’s understood the task, the discussed in pairs and groups how they can improve on their own extracts whilst helping their peers to improve. Many of the learners relied on their prior knowledge from previous Language lessons and what they had learnt through their Language education. This is another social constructivist teaching approach as the teacher encouraged the learners to discuss their own writings with their partners in order for them to make improvements which is supported by Vygotsky theories. 
If I was to conduct the Language lesson just as the teacher had, I would have adopted different teaching approaches that I felt would have taught the skill in a different way. I would have taught the skill using a constructivist teaching approach as supported by Jean Piaget such as scaffolding. Alternatively, instead of telling the learners how they could improve their work by suggesting similes and metaphors I would have given them thesauruses. Therefore, the learners could then guide their own improvements by being “intrinsically motivated” by finding better vocabulary to use in their writing instead of the teacher just telling them what to improve. This allows the learners to have a more hands on approach to their learning as they can decide themselves what improvements to make and possibly expanding their vocabulary as they do so (Piaget, 1936). 
To conclude, it is evident from this discussion that the importance of teacher subject knowledge in relation to Mathematics and Language skills; has a great effect on how learners gain skill knowledge in primary schools in Wales. It was found that if a teacher had poor subject knowledge, they were not able to sufficiently teach learners a mathematical or Language skill set by the Welsh Government as found during ESTYN inspections. This was also the case for myself during my professional teaching practice as my lack of subject knowledge during a Language lesson hindered the upskilling of a very capable student. Therefore, they may not have learnt the skill to revise and improve writing adequately. The importance of teacher subject knowledge for Language and Mathematics was highlighted in the new curriculum for Wales proposed by Professor Graham Donaldson. Therefore, teacher subject knowledge will continue to be important going into the new curriculum. 
Upon reflection of my practice in relation to teaching Language and Mathematics skills during my professional teaching experience; I have found that I had strengths and limitations. In terms of my own subject knowledge in Language, I found that it was very poor when supporting the learners when they were improving their independent writing. I struggled to remember all of the writing techniques and their definitions. I often found myself asking the class teacher the difference between a simile and metaphor for example. This was due to my inability to remember what I had skills I head learnt in Language during school and not revisiting this information before my professional teaching experience. My lack of subject knowledge and how crucial it is as a teacher became very evident when a very capable learner asked me to explain what onomatopoeia was. I could not remember what it was and how it is used as a literary technique. This prevented the learner from upskilling her work further as she decided not to use it due to not knowing what it was and still not knowing when she asked someone who she deemed as a “more knowledgeable other” (Vygotsky, 1934). However, this experience with poor subject knowledge did highlight an area of improvement that I can now look to improve whilst on my next professional teaching experience and throughout my career. 
The subject knowledge that was essential to teaching the Mathematical skill was challenging for me because I had not measure and calculated perimeters since I left school. I found that I had to rely mainly on my prior knowledge of the skill from concrete experiences I had within school but also incorporate it with some research I had conducted whilst planning the lesson. To further support my teaching approach for this mathematical skill, I challenged myself with perimeter work sheets I had found online to make sure I fully understood how to calculate perimeter myself. I felt this was necessary as I would be supporting the learners calculating the perimeters in the outdoor provision and I wanted to limit the amount of errors produced due to my own lack of knowledge. However, I feel I conveyed my subject knowledge to the learners in an effective way. I know this because by the end of the week, every group within that class had experience measuring and calculating perimeter on a large scale on the playground. Also, when we reflected on what we had learnt at the end of the lesson; the learners were able to correctly use the skill. Finally, the learners were able relay to the rest of the class of the skill they had learnt during the Mathematics lesson. 
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