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A critical analysis of the relationship between teacher subject knowledge and effective learning and teaching in the primary school
Introduction
In this assignment, I will examine the significance of subject knowledge of teachers in primary education. I will review the link between subject knowledge and effective learning and teaching by reflecting on my experience in my first professional teaching practice. The Knowledge Quartet discusses four dimensions of teacher subject knowledge, including ways in which these dimensions are used in student teacher practice (Rowland, Huckstep and Williams, 2003).  These dimensions are Foundation, Transformation, Connection and Contingency; they will be used to effectively evaluate my experience and recognise how subject knowledge influences teaching and pupils’ learning and understanding. Furthermore, I will be discussing the implications to develop subject knowledge and different arguments discussed in relevant literature. 
This assignment will be highlighting and reviewing my experience within an urban primary school within Swansea. My first professional teaching practice took place within a year 5 class of 35 pupils. The school currently enrols 568 children ages of 3-11 years. Each Key Stage 2 class receives additional support from the class teaching assistant, including support in all curriculum subjects/areas and interventions. During my teaching practice, I was able to teach many areas of learning and structure the lesson that I believed would ensure effective learning. Therefore, this assignment will refer to areas and subjects that assessed the quality of my subject knowledge and how this impacted my teaching and pupils’ learning. REFERNECE HANDBOOK? 
Literature Review
Quality subject knowledge is recognised as a requirement for teaching within primary education. The Welsh Government (2009) sets out the standards required by student teachers. One of these standards states that teachers must have knowledge and understanding of subjects within the curriculum. The document explains that teachers are required to be confident and authoritative in the subjects they teach to ensure effective teaching and learning in the classroom. For example, low confidence in Science may result in teachers avoiding teaching difficult aspects and topics within the curriculum. Therefore, they may have heavy reliance on Science kits, texts and worksheets (Mckeon, 2004). Hence, this will severely affect children’s learning as the teacher would not be providing and creating valuable and important learning opportunities. Therefore, developing effective pedagogy, teaching and learning involves teachers having a good subject knowledge.
Twiselton (2006) examines and discusses the knowledge base required by trainee teachers and how this should be applied within the primary classroom. Furthermore, suggesting trainee teachers may find it alarming to gain the required subject knowledge for all different subjects in the primary curriculum, and to also understand the detailed requirements which underpin each subject. 
The ‘fundamental ideas’ of a subject are defined as those ideas that have the greatest breadth of applicability to new problems. An effective teacher will have an excellent grasp of these fundamental concepts and will be able to break down tasks in ways that will make them achievable while remaining consistent with the core ideas that underpin them (Twiselton, 2006, p.70). 
This highlights the level and quality of subject knowledge required by teachers and the understanding of each subject in order to teach effectively. Furthermore, insufficient knowledge will result in negatively influencing children’s learning. However, the complexity of the knowledge base required by teachers was recognised through Shulman’s (1986) study who identified seven categories of teacher knowledge. Each of these categories is recognised as essential knowledge base for teachers to enable effective teaching and learning. Teacher subject knowledge is identified into two different components, ‘content knowledge’ (CK) which is the understanding of what is being taught and ‘pedagogical content knowledge’ (PCK) which is how the subject matter is made accessible for children. Shulman’s other categories contribute to effective learning but does not focus heavily on teacher subject knowledge. Shulman’s (1986) study has also influenced Rowland’s et al. (2003) study, The Knowledge Quartet. His study identified four dimensions which reflected Shulman’s focus on quality subject knowledge. For example, Shulman’s view of content knowledge is reflected within Rowland’s et al. ‘foundation’, and pedagogical content knowledge is reflected within ‘transformation’. Kleickmann et al. (2013) article reinforces the impact of CK and PCK upon children’s understanding. Furthermore, subject knowledge alone will not result in effective teaching and understanding. The implication of gaining an essential knowledge base begins, such as Kleickmann et al.’s (2013) findings demonstrating how deliberative learning opportunities are crucial for teachers’ development in CK and PCK. Furthermore, without these crucial learning opportunities, teachers were not able to develop and gain further knowledge of CK and PCK. Moreover, subject knowledge is a significant yet complex factor to effective teaching and learning but involves implications. 
Teachers’ attitudes towards specific subjects is recognised as an implication to gaining effective subject knowledge. For example, Haylock and Manning (2014) discuss adults’ attitudes and perceived ideas and feelings towards teaching Mathematics. They highlight the lack of confidence in delivering and teaching mathematics, continuing that many teachers admitted to feelings of anxiety, panic and dislike towards the subject. It is reasonable to suggest that past experiences may affect trainee teachers’ motivation and confidence to develop sufficient subject knowledge. As a result of this, teachers may start generating mathematics anxiety in the children they teach and affect their overall potential. Thus, it is essential for teachers to overcome their feelings of anxiety and panic to ensure that children do not begin to generate the same feelings. In Goulding et al. (2002) study of examining teacher trainee subject knowledge within mathematics, it is clear the findings highlight strengthening subject knowledge is a legitimate aim.  However, their findings highlight the complexity of teacher subject knowledge. This was illustrated by one trainee teacher who expressed minimal confidence in delivering and teaching mathematics yet scored highly in her mathematical audit. Furthermore, success in teaching mathematics is not influenced by only subject knowledge. Thus, the student’s level of confidence impacted and determined her ability to teach effectively and purposefully. Furthermore, Goulding et al. (2002) study supports Shulman’s view of quality and complex subject knowledge. The study’s findings also highlighted that through lack of confidence, resulted in activities which had no purpose.  Moreover, teachers’ feelings, confidence and perceived ideas can affect their development of teacher subject knowledge; however, poor subject knowledge can result in ineffective teaching and learning (Haylock and Manning, 2014). 
Despite, Shulman (1986) and Rowland et al. (2003) stressing the need for quality content knowledge (CK) and pedagogical content knowledge (PCK); in contrast, other studies disagree with the impact subject knowledge has on effective teaching and student achievement. Hattie (2012)’s review proposes subject knowledge had little influence on student outcomes. Furthermore, Hattie (2012) explains that student achievement and outcomes relies on deeper understanding, rather than CK and PCK. Hattie (2012) suggests a checklist of characteristics for effective teachers; it is recognisable how many of these characteristics are not recognised within Shulman’s knowledge base for teaching. For example, in addition to teachers’ deeper understanding, Hattie (2012) discusses the impact of classroom climate and management for learning and belief they have in their students. Thus, teachers must create a positive, respectful and safe classroom to show passion for their learning. Expert teachers have the enthusiasm and willingness to recognise children’s needs and ability, and to respect these aspects will encourage effective teaching and learning. The debate on the importance of content subject knowledge continues, as Coe et al. (2014) review recognises six components to effective teaching. One of those components focuses heavily on teacher content and pedagogical knowledge, proposing the significance of subject content knowledge to ensure effective teaching and learning. This support Shulman’s view of complexity of subject knowledge and how effective teachers must use their content knowledge and make it accessible to children.
Assessment of learning – COE and Hattie
As previously discussed, Shulman’s (1986) study identified seven categories of teacher knowledge: general pedagogical knowledge, knowledge of learners, knowledge of context, knowledge of the purposes of teaching and learning, subject-matter knowledge, pedagogical content knowledge and curriculum knowledge (cited in Rowland et al., 2009, p.20). These seven categories highlight the in depth, quality and quantity of knowledge required by teachers.  Shulman (1987) discusses teacher knowledge base through observing student teachers and how these seven categories underlie teachers’ understanding to promote learning. It is important however, to acknowledge the context of the writing and how teacher knowledge and responsibilities are changing. Despite Shulman (1987) emphasising the complexity of knowledge base required by teachers to teach subjects effectively, he recognises the continuing change in education and highlights that new categories will be considered in the future. “As more is learned about teaching, we will come to recognise new categories of performance and understanding that are characteristic of good teachers” (Shulman, 1987, p.12). Nevertheless, it appears that the quality of teacher subject knowledge is still valued as highly important; as supported by Twiselton (2006) who states that it is not amount of knowledge a teacher holds or the teaching skills you have some competence in, but it is teachers’ depth of knowledge and their level of confidence in applying these skills. However, as Shulman recognises, new categories will be considered of effective teaching will be considered in the future, such as the requirements set out by Donaldson within the new developing curriculum. 
Another implication for teachers to develop their confidence and understanding of each subject, is the new requirements within the new developing curriculum. Donaldson’s (2015) study states that the current curriculum has taken form of a framework with different subjects and time allocations for each stage. Moreover, this curriculum would suggest that subject knowledge would not need evolving and that learning through stages would be the most effective route to a successful and powerful education. Donaldson (2015) states that the current curriculum does not support all learners and that a new curriculum is essential to improve pupils’ learning and developing skills to confidently participate in the modern word. Donaldson’s review proposes teachers should organise their intentions for pupils through six areas of learning: expressive arts; health and well-being; humanities; languages, literacy and communication; mathematics and numeracy; and science and technology. Furthermore, this may impact teacher subject knowledge as they must generate new creative and developing ways to support pupils’ learning through these six areas. In addition, teacher subject knowledge will be assessed as the developing curriculum involves teachers creating links across learning and creating cross-curricular opportunities. This links to Shulman’s (1987) category of teachers’ quality of curriculum knowledge and how this influences effective teaching and learning. It can thus be suggested that teachers have the responsibility of developing quality subject knowledge to successfully teach pupils fundamental skills in preparation for the modern world. From this, it recognisable how teacher’s subject knowledge must continue to evolve and adapt to the curriculum, to ensure effective teaching and learning. 
Medwell et al. (2011) discusses teachers’ subject knowledge in English. They state that it is a basic training requirement for all teachers to have a good spoken and written English. Teachers with poor subject knowledge are unable to plan, teach and assess English lessons effectively and use the correct terminology to discuss it. Hence, pupils’ standards of English will not raise without quality subject knowledge from teachers. This demonstrates how sound and explicit subject knowledge is still valued and considered essential in education. However, it is apparent how teachers’ responsibility has expanded since Shulman’s article and other aspects within teaching are equally important, such as cultivating children’s creativity. Bailey and Barnes (2008) reinforce the need for creativity within the curriculum and the need of teachers cultivate children’s imagination and creativity. Hence, teachers’ quality of subject knowledge may not always fulfil their pupils’ potential without cultivating a child’s creativity. Moreover, if pupils are to be successful, they must understand and have the ability to develop new ideas, rather than only learning subject knowledge. 
The view of developing a new creativity-based curriculum was recognised by Donaldson and highlighted through his report ‘Successful Futures’. Donaldson (2015) suggested four core purposes of the curriculum: ambitious and capable learners, healthy and confident individuals, enterprising creative contributors and ethical informed citizens. As one of these core purposes focuses on ‘enterprising creative contributors’, this demonstrates how teachers’ cultivating and encouraging pupil creativity is now recognised as a vital responsibility. Robinson (2001, quoted in Wilson, 2009, p.15) states “it is no longer merely sufficient to have excellence in depth and grasp of knowledge. Critical, to surviving and thriving is, instead, creativity”. This demonstrates the growing responsibility required by teachers to ensure effective teaching and learning in primary education. It also highlights how in-depth subject knowledge is not recognised a significantly important by Robinson, and how Shulman’s view of teacher knowledge base is not viewed as vitally important by all. 
Analysis and Evaluation 
As previously discussed, teacher subject knowledge is valued as significantly important to ensure effective learning and teaching in the primary school. Personal experience within my first teaching practice highlighted my quality and quantity of my subject knowledge but also the impact it had on my teaching and pupils’ learning. 
Rowland et al. (2003) discusses teachers’ mathematical content knowledge through The Knowledge Quartet. Their research was influenced by Shulman and his focus on subject matter knowledge and pedagogical content knowledge. In order to assess teachers’ mathematical knowledge, Rowland et al. (2003) identified four dimensions: foundation, transformation, connection and contingency. These four dimensions are used as a tool for recognising how teacher subject knowledge is used in the primary classroom. I have chosen to use each of these four dimensions as tool to assess my own subject knowledge in different subjects/areas of learning. Furthermore, this will demonstrate how influential my own subject knowledge was to ensuring effective teaching and learning in the classroom. 
Foundation
Rowland et al. (2003) states that the first unit within The Knowledge Quartet highlights student teachers’ beliefs, knowledge and understanding. Furthermore, student beliefs and knowledge will impact their pedagogical choices within the classroom. Within my first professional teaching experience, the foundation of my subject knowledge influenced the overall choices made. While teaching multiplication word problems (see appendix 1 for lesson plan), I planned to teach the multiplication grid method, as I believe it to be the most effective way of calculating multiplication questions. Thus, my belief and knowledge of multiplication influenced the method taught within the classroom. Coe et al. (2014) supports Rowland’s et al. (2003) view of previous knowledge and belief impacting pedagogical choice; stating that teacher beliefs will affect the overall purpose of the lesson, their theories and how the learning is taught. My knowledge and belief also influenced and determined my lesson plan including the examples, strategies and questions used. Rowland et al. (2009, p.152) supports this view, “It may be seen as the over-arching dimension; it is fundamental because it underpins all the decisions about which examples or representations use, connections to make, or how to respond to pupils’ ideas”. 
In addition, while teaching this specific method, many pupils also explained their uncertainty in applying it to different mathematical questions; it is here that highlighted the impact of the ‘foundation’ in subject knowledge. My response to children’s ideas and understanding emphasised the quality of my knowledge and my ability to use this subject knowledge within the classroom. The main and significant learning objective of the lesson was recognising how to calculate multiplication word problems. Moreover, the method used by pupils would not significantly impact their learning. At this time, I was faced with a problem on whether to change the previous pedagogical choices made. Furthermore, I decided to give pupils permission to use various multiplication methods, to reach the main learning objective and purpose of the lesson. This reflects the quality of my ‘foundation’ mathematical knowledge, as I was able to effectively and support all pupils depending on their level and confidence in using different multiplication methods. From this, my beliefs and knowledge of multiplication methods influenced the pedagogical choices within my lesson, and consequently, impacted pupils learning and my teaching. Despite this, Haylock and Manning (2014) may disagree with the quality of my foundation knowledge in mathematics. Haylock and Manning (2014) argue that teachers will generate mathematical word problems, so it is important that they can construct problems with various structures and contexts. Through reflecting, I recognised that I did not involve various structures or contexts within my lesson; therefore, it is reasonable to suggest that the quality of my foundation knowledge was not significant in supporting pupils’ learning. I did not prepare or plan for different methods or structures to be used within the lesson and therefore, this affected the overall pedagogy, pupils’ learning and the effectiveness of my teaching. 
Transformation
As previously suggested, the foundation of subject knowledge underpins the overall pedagogical choices made. It is recognised as the ‘over-arching dimension’ to understand and use the following dimensions purposefully and accurately. The transformation of subject knowledge is how teachers represent these ideas that are accessible to children (Rowland et al., 2009). Transferring my subject knowledge to make it accessible to children was demonstrated through a teaching and leading a scientific investigation (see appendix 2 for lesson plan). The main objective and scientific question were to investigate how the shape of a parachute affects the speed of descent. My subject knowledge felt very limited to teach the class effectively and I therefore began researching air resistance and surface area, and how these aspects can be taught effectively and creatively to children. Roden and Archer (2014) state the significant importance of teachers’ transformation of subject knowledge. Developing techniques that encourage curiosity and enthusiasm for Science will help achieve their full potential. After a significant amount of research, I gained confidence in investigating and teaching how the shape of an object will affect its speed of descent. As Rowland et al. (2003) proposes, the transformation is the ‘knowledge-in-action’ and the capacity of a teacher to develop effective pedagogy from content knowledge. My ability to transform my content knowledge into examples and demonstrations which were accessible to children, was highlighted when demonstrating how changing the surface area of the shape, may affect the amount of air resistance and speed of descent. I demonstrated using different sized shapes, using two sheets of paper. Whilst holding two sheets of paper, I changed the shape of one and asked the children if the surface area had changed. Following this, I questioned pupils if changing the surface area would affect the speed of descent. My example allowed pupils to physical see what we were investigating and demonstrated a clear purpose to our scientific enquiry. This supports Roden and Archer’s (2014) view, how developing appropriate examples and techniques within Science can generate scientific curiosity. 
Despite my demonstration successfully scaffolding pupils understanding of surface area and air resistance, more able pupils asked questions about weight. It was questions such as this which assessed my ability to transform my knowledge and make it accessible to children. Furthermore, I did not prepare or consider aspects such as ‘weight’, within my examples and demonstration. Newton (2000) might argue that effective teaching and learning was not apparent during this lesson, as teachers need to be clear with what understanding they want from pupils before they start. As I did not consider the aspect of weight, I was unaware how to approach this topic within the lesson. I was unable to scaffold more able pupils’ learning as I did not develop strategies or examples to extend their learning further. Moreover, this experience has highlighted the impact of teachers’ not successfully transforming their knowledge in order to make it accessible for children. 
Connection
The third dimension within The Knowledge Quartet discusses teachers’ ability to make choices and decisions that allow pupils to identify the connection within different subjects. Furthermore, it is the process which teachers build on pupils’ prior knowledge and demonstrate connections to new knowledge. Connections such as this can be made by ensuring cross-curricular links in lessons. During an ICT lesson (see appendix 3 for lesson plan) pupils were asked to create a 3D-room using the computer software. During the introduction, pupils were given a specific set of requirements. These requirements include calculating the perimeter or area of the room. Unfortunately, many pupils were unable to complete the activity due to insufficient prior knowledge. I had previously demonstrated how to calculate the perimeter and area within the introduction, however I did not discuss each one in depth or provide quality examples. Due to my lack of preparation and understanding of the pupils’ prior knowledge, I was unable to provide an effective cross-curricular lesson which could provide first-hand experiences in making essential connections between math and digital competency. If pupils’ prior knowledge was sufficient in understanding perimeter and area, this lesson would be able to provide first-hand experiences in connecting knowledge to new knowledge and to other aspects within the curriculum. Pupils would be able to see the meaning and purpose of learning aspects such as perimeter and area. Boyle and Bragg’s (2007) study reinforces Rowland’s et al. (2003) view of building upon prior knowledge and making connections. The study states that high levels of literacy and numeracy skills rely heavily on breadth and richness of a wider curriculum to apply these skills in a meaningful context. Furthermore, teachers must recognise literacy and numeracy as not separate subject teaching models, but subjects which should be embedded through the curriculum and experiences. 
Contingency 
Finally, I will be discussing the contingency of my subject knowledge and how this links to and influences effective teaching and learning. Rowland et al. (2003, p.98) identifies teacher’s contingency as the ability to adapt to changes and respond to different ideas, “in commonplace language it is the ability to ‘think on one’s feet’”. For example, during my first professional teaching practice, I planned and taught my first Science lesson on identifying scientific vocabulary and extracting key words from a text for a parachute investigation. The topic involved pupils investigating how the shape/size of the parachute affected the speed of descent. For this specific lesson in the topic, I planned for pupils to generate a scientific question by reviewing and analysing the information within the text. However, before beginning the lesson, I was asked to include scientific variables and different aspects pupils should consider when undertaking a scientific investigation. This assessed my understanding of scientific variables and my ability to teach without planning. I felt unprepared to include these aspects and teach them correctly and effectively to the class. While reflecting on the lesson (Appendix 3), I felt that my understanding of different scientific aspects and strands within the curriculum was limited. Therefore, pupils found the activity challenging and difficult to understand. My teaching was not effective and did not support their learning. This demonstrates that my ‘contingency’ impacted pupils’ learning and resulted in ineffective teaching. 
My experience highlighted how teachers with limited skills of contingency in practice can negatively impact the overall pedagogy of the lesson and affects pupils’ learning and understanding. Thus, experiences of situations where knowledge, which was unplanned, was used to support pupils’ learning, highlighted the effectiveness of using in-depth subject knowledge when ‘thinking on one’s feet’. During a math lesson, a more able and talented (MAT) pupil (Child A) asked a variety of questions on a specific math topic. Child A also completed the main activity and extension task provided. At this time, I was faced with a difficult situation in providing an activity which can scaffold child A’s understanding but also extend her ability. Rowland et al. (2003) states that a constructivist view of learning believes that children’s ideas contribute highly to each lesson. Furthermore, to ignore pupils’ questions and ability can viewed as a lack of interest in that pupil. From this, I decided to discuss questions asked by child A within a group of children who shown a high level of understanding in this specific topic. In addition, child A was also given an additional task of creating her own comparative graph and to see if she can find the Mean, Median, Mode or Range of the data collected. Include pupil comments and reading 
Conclusion 
[bookmark: _GoBack]In summary, the views and findings discussed within this assignment highlights the complexity of teacher subject knowledge and how this affects teaching and learning. The literature analysed demonstrates that Shulman’s (1987) seven categories of knowledge base for teachers is still recognised as essential for effective teaching and learning. It demonstrates the complexity of subject knowledge and how different components affect pupils’ learning and overall pedagogy. Rowland et al. (2003) and Coe et al. (2014) supports Shulman’s (1987) view that quality CK can support pupils’ learning and influence teaching. However, the findings also demonstrate that quality CK and PCK…. 
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Appendix – check grammar etc. before handing in
1. Lesson 6 – Multiplication word problems 
2. Lesson plan 27 – Does the shape of a parachute affect the speed of descent? 
3. Lesson plan 21 – ICT 
4. ARC – Delivering and teaching my first Science lesson – 20/11/18 


To do list…
1. Check references 
2. Check and add appendices 
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