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[bookmark: _GoBack]Subject knowledge for teaching is a complex issue. What do you need to know to be an effective teacher? (Green, 2011.) This essay will aim to provide a critical analysis of the relationship between teacher subject knowledge and effective learning and teaching in the primary school. A review of the literature that surrounds teacher subject knowledge and the link with effective learning and teaching will be discussed. This essay will also analyse teacher subject knowledge through reflections and observations carried out during Professional Teaching Experience (PTE1). The identity of the school, staff and students will be kept anonymous throughout this essay. The reflections and observations were carried out in a large school (approximately 450 pupils) in the local authority of Bridgend, South Wales (Estyn, 2015). Around half of the school’s pupils identify as free school meals. The reflections included within this essay were taken from time spent within the Foundation Phase, in a Year Two class of 28 pupils. This essay will aim to critically analyse the relationship between teaching within the primary school and the subject knowledge held by the teachers that work within primary schools.
Every teacher has a wealth of learner knowledge and teacher knowledge, which they bring to their work as a teacher (Rowland, 2009). Teacher subject knowledge and its relationship with effective learning has been widely discussed within the literature.  Metzler and Weossman (2012) state that there is clear evidence to suggest that the quality of a teacher is a key determinant of student learning. Their study suggests that the subject knowledge held by teachers has a significant impact on student achievement. They go on to suggest that subject knowledge is a factor that impacts the overall quality of a teacher. It could be argued that a high-quality teacher, is one that has a vast and extensive subject knowledge. This however, is disputed by Pollard (2008) who states that teacher subject knowledge is only one factor (among many) that may contribute to the effectiveness of a teacher. Defining effective teaching is problematic (Coe et al,2014). It is evident that what makes an effective teacher is widely debated and whether the subject knowledge held by a teacher is the only factor is not clear. 
What a teacher knows can be broken down into four categories; Williams (2003) discusses the four parts of The Knowledge Quartet. Research carried out by Williams suggests that the quartet is comprehensive as a tool for thinking about the ways that subject knowledge comes into play in the classroom.  The first category of the Knowledge Quartet is ‘Foundation’. This is the knowledge, beliefs and understanding acquired during a teachers initial training, in preparation for their role within a classroom. They go on to state that this knowledge fundamentally informs a teacher’s pedagogical choices and strategies. ‘Transformation’ concerns knowledge in action, as demonstrated in planning to teach and the act of teaching itself and is the second category within the Knowledge Quartet (Williams, 2003). At the heart of ‘Transformation’ is Lee Shulman’s observation that “the capacity of a teacher to transform the content knowledge he or she possess into forms that are pedagogically powerful” (Williams, 2003). Shulman (1987) states that “the teacher can transform understanding, performance skills, or desired attitudes or values into pedagogical representations and actions”. Williams (2003) goes on to state that the third category within the Knowledge Quartet is ‘Connection’. This is the category that brings together certain decisions and choices that are made. It concerns the consistency of the planning and teaching displayed by a teacher across a lesson or series of lessons. The final category within the Knowledge Quarter is described by Williams (2003) as the classroom events that are almost impossible for teachers to plan for. It concerns the readiness of a teacher to respond to children’s ideas and to be able to deviate from an agenda that was set out when the lesson was prepared. These four categories are said to be basis of what a teacher knows and how they use what they know within their teaching.
Content knowledge provides a straightforward way of measuring what a teacher knows; however according to Green (2011), content provides the point at which teachers feel the most exposed within their teaching. It could be argued that teachers’ who are lacking in subject and content knowledge, will be less confident of their abilities as a teacher on a whole. Pollard (1996) suggests that since 1996 primary school teachers have been developing their subject knowledge of the curriculum. He suggests however that there is difficulty for teachers of Key Stage 2 to develop their subject knowledge as the full range of subjects needs to be taught by one teacher alone. Pollard (1996) continues by suggesting that primary school teachers have to work very hard in order to master the content of the curriculum subjects they are required to teach and the skills and resources that run hand in hand with that knowledge. It could be argued that teachers are reluctant to expand their subject knowledge as they feel that there is an excessive amount of knowledge that they need to be confident with teaching.  In recent years the primary school curriculum has increasingly become more organised and taught in subject areas. Pollard (2008) suggests the reason for this is that schools have been concerned to ensure sufficient coverage of the curriculum. Currently in Wales the curriculum is changing. The curriculum in Wales has often taken the form of a framework of subjects, that are to be taught over a period of time (stages of primary and secondary education) (Donaldson, 2015). Donaldson (2015) suggests that subject knowledge has stood the test of time and remains the best path to a sound and relevant education for children. Donaldson goes on to suggest in ‘Successful Futures’ (2015) that teachers should be able to help children make links across learning, bringing together important issues. It could be argued that for teachers to help children make links across their learning, that teachers themselves need also to be able to make those links. Coe et al (2014) suggests that ‘teachers cannot help children learn things that they themselves do not understand’. This is echoed by Shulman (1987), who suggested that teaching begins with a teachers’ understanding of what is to be learned and how it is to be taught. If teachers are expected to help children learn and make links with their learning, it would seem that teachers need the knowledge and tools to be able to do this themselves, before attempting to pass this learning on to the children they are teaching. If a teacher is unable to understand what and why they are teaching a subject, then could it not be said that children will also not understand what and why they are being taught. 
Rowland et al (2009) defines curriculum knowledge as knowing what it is that children are expected to learn. Riley (2004) suggests that for children to sustain high quality shared thinking, practitioners must hold sufficient subject knowledge of the various curriculum areas that children will be engaged with, in order to support children’s understanding. It would seem that practitioners need not only to have a sound knowledge of the subject’s area they are teaching but also the requirements of the curriculum. Pollard and Bourne (1994) state that teachers understanding, and knowledge of the curriculum influences the quality of children’s learning. Shulman (as cited in Kleickmann et al, 2012.) stated that “teachers need not only understand that something is so, the teacher must further understand why it is so”. It could be argued that teachers not only need to know what they are teaching their students but also why. It could be said that practitioners need a deep understanding of not only the subjects they are teaching, but also why they are teaching those subjects, and the importance of those subjects to the children within their classes. Guerriero (2017) suggests that teaching is a profession similar to medicine or engineering, in that just like doctors and engineers, teachers must hold specialist knowledge; this knowledge Guerriero states should be of learning. The statements made by Guerriero echo Shulman (as cited in Kleickmann et al, 2012.), who stated that teaching is a learned profession and that a knowledge base for teaching is not fixed and final. This could suggest that teachers should be developing their knowledge base continually. Shulman (as cited in Kleickmann et al, 2012.) goes on to state that teachers should be able to blend content and pedagogy into an understanding of how particular problems, topics and issues should be organised, and adapted to suit the diverse abilities and interests of their learners. It could be argued that teachers development of their subject knowledge needs not only to be continual but also flexible. It could be said that teachers need to change and adapt their learning depending on the learners that they are working with; this learning may be required to change as the needs of the learners change and develop.

Kleickman et al (2012) suggests that in recent decades educational researched has implied that the quality of learning created by teachers affects students’ learning and motivation. This is echoed by Metzler and Woessmann (2012) who stated that teacher knowledge is possibly the only factor that consistently impacts growth in student achievement. Coe et al (2014) also suggest that there is a relationship between teachers’ knowledge of the content that they are teaching, and the achievements made by their students. This relationship between teacher knowledge and student learning could suggest that efforts made to improve the quality of the knowledge held by teachers could lead to improvements in learning outcomes for children (Guerriero, 2017). Kleickman et al (2012) suggest that with the importance of teacher knowledge in relation to student learning, teacher education should be regarded as a key target in education reform. Pollard (2008) also suggested that there should be developments in teacher training and school inspections in order to promote the development of teacher subject knowledge. Grigg (2010) suggests that keeping teachers’ knowledge up to date is one of the greatest challenges that schools and teachers’ themselves face. With this being said, Pollard (2008) argues that there is no simple association between sound subject knowledge of teachers and effective teaching and learning. It could be argued that there is more to being an effective teacher than just the subject knowledge that is held. However, Grigg (2010) states that ‘expert teachers’ have a larger knowledge base from which they are able to draw upon during their teaching. Pugh and Duffy (2006) suggest that the curriculum is only as good as the teachers who offer it to children. Pugh and Duffy (2006) go on to state that teachers are a key element in the curriculum, however the learning and experiences of the students will depend on the teachers’ delivery. It is evident that there is no consensus as to what makes an effective teacher. It could be argued that teacher subject knowledge is a key factor in effective teaching, but not the only factor. 

The literature has suggested that there is a relationship between subject knowledge held by teachers and effective learning and teaching. It could be argued that teacher subject knowledge has an effect on the learning of children being taught. It could also be argued however, that teacher subject knowledge is not the only factor that impacts on children’s’ learning. Pollard (2008) has suggested that if teacher subject knowledge is only one factor of many that contributes to effective teaching. This is echoed by Donaldson (2015) who stated that the elements which impact good teaching include “subject and methological expertise; sound classroom craft skills; an understanding of the social and psychological factors that influence learning; and the ability to excite and inspire children to want to learn and to be able to learn independently”. Although it has been suggested that teacher subject knowledge affects children’s learning, it could be said that it is not the only factor that should be considered. Pollard (2008) suggests that primary teachers’ confidence in their subject knowledge continues to be a problematic area, despite the desire from teachers to develop their subject knowledge. Rowland et al (2009) suggests that teachers should draw on their knowledge as an individual but also the knowledge of their colleagues to support the learning of the children they are teaching. It could be argued that schools should have a staff of teachers with a range and wealth of subject knowledge in order for practitioners to support each other and to possibly provide short term solutions to teachers with a lack of subject knowledge in specific areas. It could also be suggested from the literature that subject knowledge of teachers should be flexible and that their knowledge is dependent upon the curriculum and the students that they are teaching. It could be argued that with changes in the curriculum, teachers should develop their knowledge; with changes in the knowledge and skills of their children, teachers should develop their knowledge. 

It is evident from the literature discussed within the first part of this essay that subject knowledge is a key factor of effective teaching and learning. This was also evident during my time with a year two class during my first Professional Teaching Experience. It was clear throughout my time on placement that subject knowledge is more than just knowing what you are teaching; it is also how you teach it and how the children experience it. Our topic for the half term whilst I was in the class was “Towers, Tunnels and Turrets”, this caused an immediate problem as I had no idea what a turret was. I was fortunate that before I was expected to teach any topic lessons the class would be taking a trip to a local castle. This provided me with some time to research for the topic. However, during my introduction lesson to the topic I was faced with questions from the children about the things they had seen on the trip which I struggled to answer. I was not prepared for the children to ask me questions I did not have answers to. Although I had researched the topic in preparation for the lesson, I had not researched some of the elements the children came across on their trip. Kyriacou (2007) suggests that teachers need to stay one jump ahead of the pupils they are teaching; this he states can be done through preparation. This is the ‘contingency’ aspect of the Knowledge Quartet (Williams, 2003). If I had been more prepared for the lesson and anticipated some of the questions that the children could have asked, I would not have been so unsettled when they were asked. After reflecting on this first lesson, in future lessons, particularly on topic, I attempted to anticipate some of the questions that the children might ask to avoid the same thing reoccurring.
During a numeracy lesson based on subtraction, my knowledge of the topic caused slight problems during my activity. The session focused on the concept of counting on in order to work out subtraction number sentences  which was building on the children’s knowledge of subtraction from the previous lesson. The Foundation Phase Framework for Numeracy (2015) states that children in year two should be able to “find small differences within 20 by using ‘counting on’ strategies”. Although I had a solid understanding of the counting on method when subtracting, I was unaware of how this new strategy would confuse the majority of the children within the class, as they found it difficult to comprehend that although they were counting on we were still subtracting. The concept went against the knowledge they had acquired in the previous sessions on subtraction. Many of the children found the concept hard to grasp; this was something that I was unprepared for. As the lesson progressed I made the realisation that the children found difficulty in visualising the process of counting on. I had not anticipated that the children would find the concept challenging as they seemed to grasp the concept of subtraction well during the previous sessions. It would have been helpful at this point to introduce number lines or hundred squares so that the children had a visual representation of what they were doing. Westwood (2008) states that resource-based learning is believed to deepen the understanding of subject matter. If I had introduced resources from the start of the session, the children may have been able to understand the concept a little easier as they would have had a visual representation. For future numeracy lessons, I ensured that I had resources to hand, particularly for the children who I knew responded well to visual stimuli, in case this kind of problem arose. Though my subject knowledge of the counting on concept was good, the way in which it was delivered and received made the activity difficult for the children; this was something I had not anticipated. It was clear from this lesson, that even if a teacher has sound subject knowledge, the way in which it is taught and received by the children can derail a lesson. 
There is a danger when children learn factual information about religion that they are unable to make connections to their personal lives (Grigg, 2010). This was an issue I faced during a lesson on Diwali. As many of the children within the class had not heard of the celebration of Diwali, it was an entirely new concept to most. The children found it difficult to understand why the celebration took place, and I was unable to make a connection to a celebration that they celebrated. Although the lesson did not require the children to make connections with their own celebrations, those connections would have allowed them to gain a better understanding of Diwali. I had carried out research on Diwali in preparation for the lesson but did not anticipate that the children would need a British tradition to relate it to in order to consolidate their learning. This was also evident when teaching a lesson on Remembrance Day. The children found this much easier to understand as some of them had previous knowledge of the celebration, and also had seen or heard of some of the elements that we were learning about. This session was also simpler to teach as my understanding of Remembrance Day was far greater than that of Diwali. This made answering the children’s’ questions less challenging. My subject knowledge of Remembrance Day allowed me to better deliver the information that was required and also the children’s previous knowledge on the subject allowed them to gain a better understanding. 
During a literacy-based topic activity, I was able to pre-empt potential problems and prepare strategies in order to avoid and overcome some of the problems I had faced in previous lessons. The children had made bridges out of newspaper in the previous topic sessions and they were going to be writing an explanation of how they did this. Before the session I ensured that the bridges made by the children were readily available for the session, as I expected some to say they had no recollection of what their bridge looked like. As this session was towards the end of my placement my knowledge of the children within the class was very good, this allowed me to anticipate some of the issues that may arise during this session. I was also able to use my experience of previous literacy sessions in order to know that some groups would require extra support with their writing. Donald et al (2009) state that the main goal of planning lessons is to ensure that all activities provide a supportive educational environment for your learners.  Using my knowledge of the children within the class and my literacy subject knowledge I was able to plan a lesson that could overcome some of the challenges that may have arisen had I not had that knowledge. The children were able to produce some high-quality literacy work during this session. I feel that this may not have been the case if some of the preparation had not have been done. Without the extra resources to support them, the children may have found the activity more challenging. My knowledge of the children within the class was crucial to this activity as it allowed me to plan for the challenges that would have a negative impact on the lesson. 
The preparation during the literacy-based activity proved essential to the success of the lesson. This however was not the case during a Christmas literacy-based activity. The lesson required the children to work in groups however not all of the groups had adult support. I had not anticipated that the children would find the activity as challenging as they did. As I had not prepared resources to aid the children with spelling, it meant that I had to work between two groups to ensure they were all on task; this proved difficult. Grigg (2010) suggests that the quality and deployment of good resources can have a major impact on the learning experiences within a classroom. This is supported by Westwood (2008) who states that if students are utilising resources, teachers are able to support individuals who require extra support. It was clear from this lesson that if the more able children had access to resources to aid them with the task, this would have allowed me to give support to the children who needed it rather than the whole group. In future lessons where the children would be working in groups, without constant support it is evident that resources are an essential aspect. This allows the practitioner to give support to the children who require it, and it also allows the rest of the class to develop their independent learning. 
Shulman (1987) states that “reflection is what a teacher does when he or she looks back at the teaching and learning that has occurred. They reconstruct, re-enact and or recapture the events, the emotions and the accomplishments. It is that set of processes through which a professional learns from experience”. It is evident from my first Professional Teaching Practice that practitioners much reflect in order to improve their knowledge and understanding, and also improve their teaching. Without reflection it would stand to reason that teachers are unable to evaluate the successes or failures within their lessons, and plan and deliver better quality lessons in the future. If teachers are able to find the holes within their subject knowledge, they can improve it and provide their students with lessons that better fit their students.  Throughout my time on Professional Teaching Practice, my reflections allowed me to plan and deliver future lessons that were improved from the previous. Reflections throughout the placement will also influence the future teaching I carry out. Pollard (2008) suggests that reflection is a fundamental process in professional development of practitioners. He goes on to suggest that the process of reflection, in regard to teaching, supports the development and maintenance of professional expertise. It could be argued that practitioners who reflect on their teaching and subject knowledge, are able to become better teachers as they are able to find their weaker areas and strive to improve them. Pollard and Collins (2005) state that reflective teachers have to make judgement about the appropriate teaching of knowledge, concepts and skills. They go on to state that teachers with sound subject knowledge can do this more effectively than those without. It could be argued that teachers with a wide range of subject knowledge are able to make judgements about the way in which children will learn and take in the information that teachers are giving to them. Could it not be said that if a practitioner fully understands what they are teaching, that the children they are teaching will have a better understanding of the subject matter? 

It has been evident from the literature review within this essay, and from my time spent on Professional Teaching Practice, that it could be argued that there is a relationship between subject knowledge of teachers and the effective learning and teaching within primary schools. It is evident from my time within a year two class, that the subject knowledge of a teacher has an impact on the success of a lesson. It could also be said that the level of subject knowledge of a practitioner can also impact the confidence of that practitioner in their ability to teach that subject. Kleickmann et al (2012) states that both content knowledge and pedagogical content knowledge have been shown to affect teaching and the learning of students. It could be suggested that practitioners need not only to have a wide range of subject knowledge but also hold knowledge of the pedagogy that underpins teaching. Donaldson (2015) states that “Pedagogy combines theoretical and practical knowledge and skills with fine judgement about what is required to promote effective learning in particular contexts. It lies at the heart of what it means to be an excellent teacher”. The statement made by Donaldson suggests that teachers should be able to blend their theoretical knowledge with their practical knowledge in order to become an effective practitioner. It could be said that teachers who are able to do this will be more effective than those who do not. My time during Professional Teaching Practice has allowed me to gain a better understanding of how teacher subject knowledge impacts learning and teaching, in future teaching it is evident that reflection is key and that subject knowledge is something that should be continually developing and flexible. 
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