Explain why teacher subject knowledge is important in relation to teaching Language and Mathematics in primary schools in Wales.
The central role of the primary school teacher is to have a wealth of subject knowledge and understanding in various subject areas. In this assignment, I will be discussing the importance of teacher subject knowledge in relation to teaching Language and Mathematics in primary schools in Wales. The Qualified Teacher Status (QTS) Standards Wales set out the expectation that the trainee teacher should ‘’have a secure knowledge and understanding of the subject(s) they are trained to teach’’ (Education, Wales, 2009 p.5).  The proposed ‘Master Teacher Standards’ aim to celebrate exceptional teachers who demonstrate high-performing characteristics. One of the named characteristics that set apart a ‘’good’’ and ‘’excellent’’ teacher is subject knowledge (2011). The proposal states that an excellent teacher is extensively knowledgeable in their specialism ‘’beyond the set programmes they teach’’ (Department for Education, 2011, p.1). Several professionals have however, rejected the proposal due to fear that it would alienate several primary schools. Quigley (2016) also argues that an expertise in subject knowledge does not solely define an expert teacher, it is instead the ability to effectively impart this knowledge to learners defines an expert teacher.
I was able to reflect on the importance of subject knowledge whilst I was on Professional Teacher Experience (PTE). I spent a period of three weeks in Key Stage Two, and another three weeks in Foundation Phase, I was therefore required to demonstrate a range of subject knowledge. In this essay I will be focusing on one particular age group, to discuss the experiences of teaching Language and Mathematics that I had in a reception class. The class topic was nursery rhymes and every week the class would explore a different rhyme and I was required to link the Language and Mathematical skills to the rhyme. The class teacher devised the timetable so that I would be responsible for teaching every mathematic lesson during one week, then in the second teaching week I would be responsible for every Language lesson. Consequently,  I was able to assess the learners progression throughout the week and also achieve QTS standard S3.1.2 that states that trainee teacher should ‘’.. use these teaching and learning objectives to plan lessons, and sequences of lessons, showing how they will assess learners’ knowledge, skills and understanding.’’ (Education Wales, 2009, p.8). 
In Mathematical Development, the Nursery Rhyme that I had to link the skill to was ‘’Pat-A-Cake’’. The mathematical connection that I made to the rhyme was measuring skills, specifically focusing on weight. I then focused on developing this skill throughout the week in different situations. In the introduction to every mathematical lesson, I devised mini-practical activities to develop discussions with the learners that gave them an opportunity to use the appropriate terminology related to measuring such ‘’heavy’’ and ‘’light’’. Dialogue is a far greater tool than monologue in the classroom because it stimulates high-order thinking skills (Hattie, 2018). Learners also had opportunities to use comparative language; the Department for Children Education Lifelong Learning and Skills (DCELLS) state that learners in reception should ‘’use direct comparisons with: – length, height and distance, e.g. longer/shorter than – weight/mass, e.g. heavier/lighter than – capacity, e.g. holds more/less than’’(2015a, p.35).
The ‘’Making Connections’’ model supported my planning and teaching of Mathematics. The activities were centred around the hook that I introduced at the start of the week, baking cupcakes for Frankie. The activities focused on the learners independently measuring the ingredients, and comparing the weight of different ingredients. Subject knowledge was important as I had to ensure that I knew all of the correct terminology related to measuring and also baking so that I could confidently reinforce the Language. I also used both formal and abstract mathematical Language throughout the lesson. Mooney (2002) emphasises the importance of language in Mathematics and explains that learners firstly need to acquire the language related to measuring to be able to describe their experiences. Another element that I used from the ‘’Making Connections’’ model was pictures. For example, the learners had to order the recipe cards in chronological order using numbers, and I also displayed picture cards related to baking and measuring such as a weighing scales, and the sift and mix actions on the worktable to encourage learners to use subject specific language throughout the activity. There was also an opportunity to link language and literacy skills within the mathematical activity. Donaldson supports the integrated, cross-curricular approach to learning and states in his review, that literacy, numeracy and digital competence should be a cross curricular responsibility for all teachers (2015b). The last element that I utilised from the ‘’Making Connections’’ model was concrete experiences. Learners independently used manipulatives such as the measuring equipment, and the ingredients to follow my oral instructions. Several learners would have already had some experience in baking, the lesson would have then built on these previous experiences and also introduced new skills that are transferrable into real life situations. 
In every lesson that I taught, I planned for three different ability groups, and differentiated within these individual groups.  The theory of grouping by age and ability challenges Piaget’s theory, who believed that children learn through stages. The current curriculum has key stages that link specifically to the age of the learners. Donaldson (2015) however challenges Piaget’s theory in his review rejects the current system of linking levels to the age of the learner. Instead, he proposes learning as a continuum.  In planning, teacher subject knowledge was essential as I had to ensure that I differentiated the mathematical skill to the correct level for each individual learner. Without the combination of subject knowledge and curriculum knowledge, I would have not be able to differentiate effectively. Due to the ability of the high achieving pupils, I introduced the learners to the year one measuring skill. Whereas, the low achieving pupils were focusing on comparing weight using terminology such as ‘’heavier’’ and ‘’lighter’’.  
The Knowledge Quartet is a framework that supports teacher’s knowledge of mathematical development. There are four dimensions of the Knowledge Quarter, the foundation, transformation, connection and contingency. Each unit reflects the different aspects of teacher subject knowledge in relation to teaching Mathematics. Foundation refers to the teacher’s background knowledge and beliefs. Rowland lists the three components of the foundation unit as ‘’knowledge and understanding of Mathematics itself; knowledge of mathematics pedagogy and beliefs about Mathematics, including about why and how Mathematics is learnt.’’ (2009, p.30). In contrast to the foundation unit, the three other dimensions of the Knowledge Quarter refer to the knowledge that is required of the teacher to inform effective planning and teaching. The transformation element of the quartet reflects the process of transforming the teacher’s knowledge into learning experiences.  As I was teaching a reception skill, I felt confident in the ‘’foundation’’ element because the mathematical concepts were simple. I also have a positive attitude towards the subjects due to my own past learning experiences. The ‘’transformation’’ element was however more challenges, and in planning I found it difficult to think of an innovative lesson to convey the purpose of measuring, and to think of how I could explain this in a mathematical context that would be relevant to the learners. The connection section concerns the consistency of planning and teaching over a series of logical lessons. In order to sequence effectively teachers require knowledge of how the mathematical skills are cognitively related to topics and themes. The final unit is named the contingency and it refers to the teacher’s ability to respond to unanticipated classroom events.  In my own teaching experience, I had to address some mathematical misconceptions. Rowland (2009) explains how teacher subject knowledge enables the teacher to handle these unplanned events in a confident manner, without disrupting the lesson. I was sensitive in how I dealt with the misunderstandings because I did not want to affect the learner’s self-esteem. As a humanist, Maslow believed the emotional development of the child was paramount. The fourth level of his Hierarchy of Needs model illustrates the importance of ‘’esteem needs’’, and how a child will not be able to progress onto the final stage, ‘’self-actualisation’’, without fulfilling the esteem needs. Nain (2013, p.465) however argues that Maslow’s theory is ‘’robotic’’ and does not take into consideration the complexity of humans, and thus far the model does not consider individualised needs, and how these may vary. 
Upon reflection, there were several elements of the learning experience that demonstrated effective teacher subject knowledge in relation to Mathematics. The multi-sensory learning experience for example, was successful due to the age group of the learners, and the play-based approach to learning in the Foundation Phase. McGrath (2010) outlines how these multi-sensory experiences are fundamental in early mathematical development and further explains that learners need these experiences in order to succeed. Without knowledge of the Foundation Phase philosophy, I would not have been able to devise an effective lesson that engaged the learners. All three of the carousel activities linked closely to the theme, ‘’Making Cakes for Frankie’’, and each individual station   developed learners measuring skills, but offered the learners an opportunity to experience these in both the outdoor and indoor learning environment. Donaldson (2015) encourages teachers to take learning out of the classroom, wherever possible. I could have however utilised the natural spaces, instead of merely using the ‘’Mud Kitchen’’, I could have encouraged learners to use problem-solving skills to explore the natural resources that we could have used to bake cupcakes. Lindsay (2018,p.1) emphasises the importance of the introduction of problem solving skills in the Early Years because it is ‘’an essential component for living an independent self-determined life.’’
The activity did however lack innovation. It was a standard activity that several teachers have used in the past. Thus far, one of my future teaching targets will be to employ creative approaches to learning. To achieve this, I will need to develop my subject knowledge in teaching Mathematics, as Rowland highlights, ‘’one of the most important ways in which teaching is improved and developed is by developing knowledge about teaching and learning.’’ (2009, p.13). I should have also taken the opportunity to incorporate the Knowledge and Understanding Area of Learning into the activity, in describing the changes to materials when heated, or cooled. The new curriculum in Wales encourages more creativity in teaching, as relevant connections between the Areas of Learning and Experience subjects will form the focus of twenty-first century education (2015). 
In the Language, Literacy and Communication area of development, I linked the skills to the rhyme ‘’Hickory Dickory Dock’’.  The benefits of nursery rhymes on early language development, coupled with teacher subject knowledge are extensive. Medwell outlines that nursery rhymes are an important stage in the acquisition of language and also support speech and listening development (2011). I will now discuss the importance of teacher subject knowledge in relation to my own experiences of teaching oracy in a reception classroom. I set the learners the task to ‘’use talk to create a storyline in symbolic/imaginative play’’(DCELLS, 2015a, p.25) in order to describe what the mouse, who ran up the clock did next. In pairs, learners adopted the role of the mouse and recalled their thoughts and feelings in a simple diary entry.  The importance of teacher subject knowledge in relation to teaching Language is emphasised as Woolley states that a knowledgeable teacher will ‘’lead students to higher levels of literacy engagement and achievement.’’ (2014, p.211). Donaldson also recognises the importance of oracy in the classroom and he states that ‘’the capacity to develop and express ideas through speech – is of central importance to both thinking and learning.’’ (2015b, p.50). In the introduction, I invited the learners to lead their own learning, in discussing how we could adopt the role of the mouse. Learners suggested ideas such as a certain posture, and hand gestures and also thought about the particular pitch that the mouse would speak at. The learners also discussed the question, ‘Did the mouse run up the clock again?’.  Discussions in the classroom are invaluable argues Arnott (2014), but in order to transform these discussions into purposeful and constructive classroom talk it requires classroom control and subject knowledge, which are vulnerabilities for some teachers (Alexander, 2013).
The learners then worked in pairs, to record each other. The learners working with their peers in the task, further developed their oracy skills as they developed several social and language skills including listening, questioning and sharing and expanding on each others ideas. (Woolley, 2014). The theory of learning through interaction with others is associated with the social constructivism approach to learning. Lev Vygotsky (1998) who developed the Zone of Proximal Development (ZPD), argued against Piaget’s theory of the ‘’lone scientist’’ (1998, p.43) and stated that social-interaction is imperative to a child’s cognitive development. 
The ‘’Communication Supporting Classroom (CSC) Observation Tool’’ identifies three dimensions that promote effective oral Language in the classroom, Language learning opportunities, Language learning environment and Language learning interactions. The CSC Observation Tool was produced by Dockrell et al. and is aimed at Reception and Key Stage 1.  The language learning environment refers to physical objects in the classroom. For example, continuous provision areas such as the role play area, or classrooms displays that provoke learners responses. The Language learning opportunities include the use of paired work, or group work. Lastly, the Language learning interactions refers to the adult interaction with learners, for example using the learner’s names, speaking to the learners at the same eye level. 
Shulman (1986) advanced on the common understanding of teacher subject knowledge as he identified three particular content-specific areas of knowledge, subject-matter knowledge, pedagogical content knowledge and curriculum knowledge. Grigg (2015) further explains that teacher knowledge should be accumulated in pedagogy, subject matter, the curriculum and learners. Similarities are evident between the Knowledge Quartet and Shulman’s notion of teacher subject knowledge, particular elements of the Knowledge Quartet such as ‘’transformation’’ are linked to Shulman’s pedagogical content knowledge. Both the Knowledge Quartet and Shulham expand on the notion of teacher subject knowledge. 
In reflection, I demonstrate effective subject knowledge in my teaching of Language. In contrast to teaching Mathematics, I believe that the Language activities that I planned were creative, and promote imaginative thinking. Indicators of creative thinking may include the ability to produce imaginative ideas in response to a stimuli, explore alternative approaches and experiment with resources and materials. (Horner and Ryf, 2007). Due to the open-ended nature of the task, there were no ‘’right’’ or ‘’wrong’’ answers, learners were therefore more confident to explore new ideas. Another strength of the activity was the inclusion of digital competency. Donaldson recognises the influence that digital technology currently and will more dominantly have on society. Teachers therefore need to seek to devise creative opportunities to incorporate technologies and Languages (2015).
There were however some elements in my teaching that demonstrate the need for further development in my subject knowledge. For example, I could utilised the language learning environment more effectively. The classroom environment would have perhaps limited the learners imagination, and would have not motivated learners to use their creativity. A learning walk would have enhanced the language learning experience, as the learners could have explored their senses by using a range of stimuli, for example in the outdoors.  If I had used the learning walk, I believe that the learners’ ideas would have been more varied. 
Overall, the PTE has developed my understanding of the importance of subject knowledge, particularly in teaching Mathematics and Language. Despite some preconceptions that teaching in the Early years is an ‘’easy’’ profession because the subject content is not particularly challenging, I found the experience both intellectually and physically demanding. Whilst it may be true, to an extent that early years practitioners do not require as in-depth subject knowledge, in comparison to a subject specialist in secondary education, Early Years practitioners do require a comprehensive understanding of the pedagogical  knowledge and understanding of young children(Smith & Dawes, 2014). I argue that pedagogical knowledge and understanding is a far more complex entity due to the wide-ranging learning theories. 
In both observing and teaching, I have furthermore learnt that teacher subject knowledge is the springboard for effective planning, teaching and assessing. Insufficient subject knowledge are a detriment to fulfilling these roles as a teacher. In a report, Estyn explains that ‘’the most effective teachers and departments have deep subject knowledge and choose the best approach for the activity and subject.’’ (2018, p.8) The report not only outlines the importance of teacher subject knowledge, but it also emphasises the importance of pedagogical content knowledge. As previously discussed, subject knowledge also enables the teacher to facilitate the various needs within the class. Boys and Spink (2008) for example argue that more able learners would not be able to progress if the teacher did not have excellent subject knowledge to extend the learning. 
[bookmark: _GoBack]My next steps in professional development will be to further my knowledge of the learning environment. Research informed by the Reggio Emilia approach to learning recognise the value of the learning environment, and even refer to it the third teacher (Wien, 2008). I intend to conduct further research, and explore the work of theorists in education such as Ferre Laevers and Friedrich Froebel in order to improve my own teaching practice. I will also aim to extend my subject knowledge in order to strive for an expertise level of knowledge. Several teacher professionals would argue that the work-load in teaching is unfortunately too high, to be able to conduct additional research to extend subject knowledge (Grigg, 2015). In the future, I would also consider how I could include the learners in planning their own learning.  The United Conventions of the Rights of the Child (UNICEF) set all teachers a duty to respect the right for learners to be involved within the planning of their education.
To conclude, Grigg (2015) outlines that teacher subject knowledge should never remain static. Society is continuously developing, the teacher therefore needs to be able to adapt to these societal changes in order to provide an education that prepares learners to transition into society. I believe that in the not so distant future,  the competition for jobs will be between digital devices and our future generations. Teachers therefore need to equip the learners with skills that will set them aside from the digital advances. It therefore is statutory that as a professional, the teacher should not only maintain their subject knowledge, but also continuously extend their subject knowledge throughout their professional career (Boys and Spink, 2008). 
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