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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 initially be looking at and critiquing the literature surrounding the topic of teacher subject knowledge in association with effective learning and teaching in the primary school. To do this, the main pieces of literature I will be focusing on will be Graham Donaldson’s Successful Futures (2015), Rowland, Huckstep and Thwaite’s Knowledge Quartet (2003) and Shulman’s Foundations of the New Reform of knowledge and teaching (1987). I will then be reflecting on and analysing my own teacher subject knowledge in relation to my professional teaching practice in my PTE. For the purpose of  keeping the school anonymous, I will refer to the school where I did my PTE1 as ‘School X’ throughout this assignment. School X is located in an area of deprivation within South Wales and has a rate of 50.7% free school meals, which is much higher than the national average. I taught in a middle ability class of mixed year 5/6 pupils consisting of 26 pupils, 10 girls and 16 boys. The reference for the information on School X has been removed for the purpose of protecting the school’s identity, but it has been gathered from information provided to me by the school.
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Consideration of literature

Subject knowledge
The debate surrounding teacher subject knowledge is not a new issue and is ever-developing with its viewpoints. I will now look into some of the key points highlighted in some pieces of literature. 
It was first highlighted by Shulman (1987) that subject knowledge is much more than what a teacher knows about a subject, with a lot of other aspects needing to come into play. These points were then further built upon and re-established by Rowland, Huckstep and Thwaite (2003) in their Knowledge Quartet. Although this is a framework that was developed when looking at subject knowledge of mathematics, specifically, it has been and can be applied equally to the teaching of other subjects also.
Although, it must not be focused on solely when considering ‘subject knowledge’, the content knowledge of each subject is still important for teachers in being effective in their learning and teaching in the primary school. It is highlighted in Shulman’s review (1987, p.4) that ‘the advocates of professional reform base their arguments on the belief that there exists a “knowledge base for teaching”’. Of course, to a certain extent this will be accurate as a range of subjects are required to be taught within the primary school due to the Education Reform Act (1988), hence, teachers need to have a foundation of knowledge and understanding of these to be able to teach and transfer these skills to their pupils. The impact of this content knowledge dropping below an acceptable level has been highlighted in recent years by Coe et al. (2014, p.2), ‘the most effective teachers have deep knowledge of the subjects they teach, and when teachers’ knowledge falls below a certain level it is a significant impediment to students’ learning.’ Although this effectiveness is important, it is important that it is maintained so that it keeps up with the ever-developing education system. As Grigg (2015, p.425) emphasises, teachers continually learning will ‘ultimately, result in improvements in the quality of teaching and learning’ which is something that every teacher should strive for. Contrary to this, Coe et al. (2014, p.42) present Kraft and Papay (2014)’s findings of teachers’ progress coming to a hault, ‘the now much quoted claim that teachers typically improve over their first 3-5 years and then plateau (e.g. Rockoff, 2004). Kraft and Papay found on average the same pattern: rapid improvement over the first three years, then much slower growth’, which shows that teachers are obviously not keeping up their own learning in coherence with the developing education system. However, as highlighted by Bubb (2004), with teachers having such a heavy workload, it raises the question if this is too much to ask.
An example of a recent development of the education system in Wales is that of Donaldson’s Successful Futures report (2015). Due to this this report being accepted by the Welsh Government, there is currently a new curriculum being developed across pilot schools in Wales. There are six areas of learning that have been highlighted by Donaldson (2015), which will all be required to be taught, meaning that teachers will need content knowledge of them all. However, there are also 3 cross curricular responsibilities highlighted by Donaldson (2015), literacy, numeracy and digital competency. This requires teachers to have a solid subject knowledge base of these three areas also, as they will be need to be addressed in every lesson, which supports the first idea of ‘foundation’ within Rowland, Huckstep and Thwaite’s Knowledge Quartet (2003). However, So and Kim (2009) present the issue that the ever changing curriculum, particularly, the introduction and emphasis on technology, requires change from the more traditional subject knowledge base that Shulman (1987) identifies as the basis of teaching, but not the sole aspect. Although, their perspective is written from another continent, which means that Wales or even the U.K, may not quite be at that point yet but could be heading there. 

Pedagogy
How teachers present this basis of knowledge, is up to the individual, but, it is notable that the importance of pedagogy has been given much more emphasis over recent years. A basic example of this is the idea of including additional testing in teaching, the benefits are highlighted by Roediger, Putnam and Smith (2011), however, some teachers may decide they do not like the idea of creating extra pressure for their pupils within the classroom when they are still in primary school. 
Rowland, Huckstep and Thwaite (2003, p.97) hint to the idea of the importance of pedagogy in the Knowledge Quartet as highlighting the ideas of ‘transformation’ and ‘connection’. Shulman (1987, p.16) builds on this idea and adds ‘comprehended ideas must be transformed in some manner if they are to be taught’, in order to do this teachers will need to use their pedagogical knowledge. Kleickmann et al. (2013, p.9) explain how ‘PCK is the knowledge needed to make subject matter accessible to students (Shulman, 1986)’, PCK standing for pedagogical content knowledge. If the subject knowledge is not accessible for children, then does it become pointless? Griffith & Burns (2012, p.2) would agree and explain the importance of engagement, ‘for teachers, engagement is the starting point of everything. It’s the fertile soil that enables sustainable learning to take root and flourish’, hence. children will not be engaged if the knowledge and use of pedagogy is not good. However, Grigg (2015, p.133) would learn more towards disagreeing as he doesn’t think pedagogy will make or break teaching, but believes it does make you a better teacher when used effectively, ‘expert teachers have a larger knowledge base from which to draw; they organize knowledge more effectively in complex interconnected schemas’. This idea of ‘schemas’ links to Piaget’s (1936) theory of cognitive development as he believes all children create schemas of ideas and concepts at a certain age. This also links to Rowland, Huckstep and Thwaite’s (2003) Knowledge Quartet, as ‘connection’ is the teacher’s ability to make connections with prior learning and future learning in an effective manner, also something presented through pedagogy. Cowley (2007) emphasises the importance of using memory to link to previous learning by making the learning memorable, something achieved through pedagogy.
Shulman (1987, p.15) reiterates, ‘ … the capacity of a teacher to transform the content knowledge he or she possesses into forms that are pedagogically powerful’. This implies that pedagogy and subject knowledge need to go hand in hand, making them both equally important. However, Rowland, Huckstep and Thwaite (2003) must value pedagogy more than subject knowledge as two of the ideas in their Knowledge Quartet relates to it, whereas only one relates to subject knowledge. Donaldson (2015, p.8) also emphasises the importance of pedagogy for children’s learning, ‘the ambitions for this new curriculum need teachers’ professional skill and judgement in selecting the right teaching methods’. Here, Donaldson (2015) explains how the new pending curriculum in Wales requires teachers to use the appropriate style of pedagogy in order to deliver it, without having good pedagogy, it simply cannot and will not function. Clearly, pedagogy is extremely important to Graham Donaldson, as presented in this Successful Futures report (2015).

Responding to learners and Adaptability
Martin (2010, p.191) links pedagogy to the next focus of the literature and highlights the importance of the ‘the pedagogical relationship (the connection between the student and the pedagogy/teaching)’, hence, the teacher’s ability to respond to learners. This also coheres to the Learning Quartet from Rowland, Huckstep and Thwaite (2003, p.98) and the fourth aspect of this piece of literature, ‘contingency’. This represents the idea of being able to respond to children’s ideas, both planning for in advance, and on the spot. Rowland, Huckstep and Thwaite (2003, p.98) also highlight the view of constructivists with regards to children contributing to lessons, ‘to put aside such indications, or simply to ignore them or dismiss them as ‘wrong’, can be construed as a lack of interest in what it is that that child (and possibly others) have come to know as a consequence, in part, of the teacher's teaching’. With constructivists such as Vygotsky (1980) and Piaget (2013) supporting viewpoints that teachers should respond to their learners to make the learning centred around the learners. 
Shulman also echoes this idea (1987, p.17), ‘related to adaptation is tailoring, which refers to the fitting of the material to the specific students in one’s classrooms rather than to students in general’. Therefore, teachers will need to be prepared to change their teaching, subject knowledge and pedagogy in response to the learners in their class, specifically, based on their interests, responses, engagement levels and potential difficulties. Donaldson (2015, p.8) supports this idea in the new forming curriculum and introduces the idea of choice, ‘being able to choose subjects is important and keeps young people interested in learning’. Therefore, it is vital that teachers put forward suggestions for children to choose with regards to their learning or that there is a diplomatic voting system on choices regarding their learning.
However, Hattie (2012, p.26) presents the argument put forward by Bishop (2003) that many teachers will have preconceived ideas about the types of children in their class beforehand, especially those in minority. This suggests that not all teachers take the time to wait and respond to their learners but teach how and what they like, regardless, which contradicts with the ideas put forward by Shulman (1987) and Rowland, Huckstep and Thwaite (2003). However, Coe et al. (2014, p.41) presents advice from Timperley (2008) that ‘[I]f teachers are to change, they need to participate in a professional learning community that is focused on becoming responsive to students’, teachers need to be willing to do this and be adaptable.

Also linking to responding to learners is this idea of being adaptable, which coheres with ‘contingency’ in the Knowledge Quartet from Rowland, Huckstep and Thwaite (2003, p,98). Shulman defines adaption as (1987, p.17) ‘the process of fitting the represented material to the characteristics of the students’. It is the willingness to change your teaching to suit the learners in your classroom and the flexibility to do so. Grigg (2015, p.65) states ‘growing multicultural diversity over the past 20 or so years has also brought into focus the need for teachers to adapt their teaching approaches to the needs of all pupils, if they are to provide a genuinely inclusive learning environment’. Due to this developing multicultural society, especially within places such as the United Kingdom and even Wales, some of the more traditional subjects have changed. For example, Religious Education, which comes under the Humanities bracket, is now a lot more broad and aims to teach children about lots of different beliefs, not just Christianity, as it once was not that many years ago, as presented by Jackson (2004). Factors like these remind us that we need to keep more dated pieces of literature, for example, Shulman (1987) at a distance, as it is not necessarily as relevant anymore. These current issues require a significant change in teacher subject knowledge.
(1821 words)


Analysis & evaluation of own subject knowledge

For the purpose of analysing and evaluating my own subject knowledge from my PTE, I will be using four subheadings, from Rowland, Huckstep and Thwaite’s Learning Quartet (2003) to present examples of my own teaching practice, to create consistency throughout the assignment.

Foundation
Rowland, Huckstep and Thwaite (2003, p.97) explain this to ‘consists of trainees’ knowledge, beliefs and understanding acquired in the academy, in preparation (intentionally or otherwise) for their role in the classroom’.
While on teaching practice, the topic chosen for my class was ‘Stargazers’, which refers to space and the Solar System. However, this was not the overall area of subject knowledge which caused me difficulty.
The lesson I will be using in order to analyse and evaluate ‘foundation’ of subject knowledge is a Topic lesson which was a piece of explanation writing on the Solar System. This idea of this lesson came from the Cornerstones Guidance that the school uses and was allocated to me by both my teacher and mentor. In this lesson, first I used a PowerPoint to refresh the children with the basic knowledge of the Solar System and then we created a spider diagram together on the whiteboard of the features a piece of explanation writing is required to have. The children had just finished their three week writing process in their English lessons on explanation writing, where they looked at requirements, good examples, text marking, creating a success criteria for the class and they all individually created their own piece of explanation writing. However, when the teacher taught this three week writing process with the children, I was not yet on placement so I did not see any of what they had learnt about it. Therefor, the area of subject knowledge that I found tricky was the actual explanation writing. Prior to doing this lesson with the children, I did look through a couple of their English books to familiarise myself with the features and requirements they identified within explanation writing, however, I don’t think I knew enough about this. When we were creating the spider diagram as a class on the whiteboard, I asked the children to raise their hands and tell me some of the features they looked at when learning about explanation writing within their English lessons. However, for some of their suggestions I did need reassurance and support from the classroom teacher, who was present in the lesson. For some suggestions she jumped into the conversation and tried to encourage the children for answers, which I did find helpful. However, at the end of the suggestions, I did ask her for more reassurance and if all the features had been suggested, to which she told me yes. Graf & Tzu-Chien (2009) would support this idea of teachers helping other teachers, as would Wilson (2004). However, if my specific content subject knowledge had been better on explanation writing, I would not have needed the reassurance from the classroom teacher and could have had the confidence to take full responsibility over the lesson and the children’s learning. Regardless, the majority of the pieces of explanation writing created in that lesson were successes, with only one child not using the explanation writing structure (which was left on the whiteboard for guidance), which could have been due to my lack of subject knowledge on explanation writing, although, I think this is probably unlikely as the children already had their own knowledge of it themselves. However, Coe et al. (2014) would disagree and says the children’s learning will be noticeably affected due to my lack of subject knowledge, so that is what must have happened. However, Piaget described children as being ‘lone scientists’ (Fosnot, 2013), hence, my lack of subject knowledge in this area would not affect their learning outcomes.

Transformation
Rowland, Huckstep and Thwaite (2003, p.98) explain this as ‘concerns knowledge-in-action as demonstrated both in planning to teach and in the act of teaching itself’.
When on my teaching placement, I definitely found Maths the most challenging with regards to the ‘transformation’ of subject knowledge. Although, Maths has never been one of my personal strong points, I spent time researching and working on each topic beforehand so that my content subject knowledge was as good as possible. However, when it came to being able to explain Maths in an understandable way for the pupils, I did find that particularly challenging. Also, as I was teaching a mixed year 5/year 6 class, that were top set for Maths, I did feel thrown in at the deep end.
The specific lesson I will be using to analyse and evaluate my subject knowledge with regards to ‘transformation’ was a Maths lesson focusing on the subject of perimeter, where the children were calculating the perimeter of composite rectilinear shapes. I had planned and prepared for the week of Maths lesson in advance, the first lesson being the Mental Maths and Big Maths tests that the children do every week, and the other four lessons being a progression of the focus of perimeter, taking into consideration that the focus of the next week was a shift to the topic of area. However, when it came to the week of perimeter, one of the Maths lessons was cancelled due to observations, which meant that I had to completely rearrange my lessons and plans to accommodate this change. So, this specific lesson on calculating composite rectilinear shapes was a little more of jump from the previous Maths lesson than I would have initially liked, but I had to cover it to cater for the ability of the children within my top set Maths class and for the purpose of differentiation across of the other classes. Firstly, the children had never seen or heard of a composite rectilinear shape before, so I drew one on the whiteboard and showed them how they were just two basic rectangles stuck together, which is a shape they had already both calculated and measured the perimeter of in the previous lessons that week. Although we did an example together on the board, some of the children were still unsure. This could have been due to the transformation of my subject knowledge, as it was quite complex with regards to the topic of perimeter. The supply teacher who was in my class worked with the lowest ability group and I sat with the two middle ability groups to go over the technique again. Vygotsky (1978) would support this strategy, as he believed in a ‘more knowledgeable other’ helping children learn. I did two more examples with the two tables I was working with, after which they all grasped it and completed the rest of the work sheet independently. This supports the Social Constructivist learning theory, particularly of Bruner (1986) who believes children need social interactions such as these to build their knowledge. Whereas the two higher ability groups, did not need any extra support, they just got on with the work. This response from the children suggests to me that I did not transform my subject knowledge across to the class in a basic, easy-to-understand manner. This informed me that in future, I definitely needed to work on my style of explanation and pedagogy when introducing new concepts. However, Aubrey and Riley (2016, p.34) explain, ’Piaget saw children as constructors of their own knowledge, taking information from the people and objects in their environment and making meaning from them’, meaning Piaget would support my way of explaining directly to the children, even if I had to do it more than once.

Connection
Rowland, Huckstep and Thwaite (2003, p.98) explain this ‘concerns the coherence of the planning or teaching displayed across an episode, lesson or series of lessons’.
Out of all the areas of subject knowledge, I don’t think this was my weakest one, due to the fact I made a conscious effort both when planning and teaching lessons to link to any prior learning, and leave opportunities for future developments in upcoming lessons. However, the topic I will be using to highlight a difficulty I had with regards to connection and subject knowledge, is the topic of Stargazers.
Specifically, the Topic lesson I will focus on was my introductory lesson to the topic of Stargazers. Although, this was not a major challenge with regards to ‘connection’, I still thought it was mentionable. For this lesson, I showed the children a PowerPoint on this new topic, specifically focusing on our Solar System, as a starting point. We then created a spider diagram on the whiteboard together and each pair of children came up and wrote something they already knew about the Solar System on the whiteboard after using the ‘think, pair, share’ method. After reviewing the completed spider diagram, I then gave each table a large piece of paper with the name of the planets, the children had time to write anything they already knew about each planet  before the sheets were then passed around on rotation, so every group had the opportunity to add to each sheet. Then the children got into pairs and threes again, researched using iPads/laptops and created their own fact files on a planet of their choice. This lesson coheres with Donaldson (2015)’s views on digital competency being cross-curricular and the importance of Science. Although, this set up their learning and instantly made connections to their future learning for the topic, prior to the lesson the children created a KWHL grid on this new topic of Stargazers. I did not really reference or ask the children to use their completed KWHL grid to help them, which I should have. Although, I did not teach the lesson where they did the KWHL grid, it would have made connections between the teaching and prior knowledge. I could have used the scaffolding theory by Bruner as put forward by Aubrey & Riley (2016), and the Zone of Proximal development theory by Vygotsky (1978) to try and use what they already knew to help them to build on their knowledge basis and scaffold their learning.

Contingency
Rowland, Huckstep and Thwaite (2003, p.98) explain this to be ‘the readiness to respond to children’s ideas and a consequent preparedness, when appropriate, to deviate from an agenda set out when the lesson was prepared’. Although, I had to do this on several occasions on my teaching placement, as previously mentioned, I don’t think I was the best at doing it on the spot. The example of this I will explore in order to evaluate and analyse my teaching is from a Philosophy for Children (P4C) lesson.
The lesson I will focus on is a P4C lesson where I carried out a ‘circle time’ style of activity, where we were discussing Christmastime and what some of the children were looking forward to about Christmas. Each child had the opportunity in turn, to share some of the things they were looking forward to and what was important to them about Christmas, in preparation for them to complete their ‘Christmas Wish’, which was a template already made for them; all of these Christmas wishes were then hung up on a community Christmas tree in the local area. My classroom teacher was the one who suggested the idea to me beforehand about having the class discussion before the children completed the Christmas wishes so that the answers were appropriate. This links to Donaldson (2015)’s emphasis on the importance of wellbeing in the new curriculum, hence the incorporation of this lesson into the timetable. However, during the discussion, it was instantly highlighted that some of the children did not like Christmas for a variety of reasons, such as them not being able to spend it with their families and losses of loved ones. This did take me by surprise a little as I assumed that it was not too much of a sensitive subject as it had been suggested by the classroom teacher. Which contrasts with Hattie (2012, p.26)’s argument put forward by Bishop (2003) about preconceptions of teachers. However, when these children did give answers of this nature, I wasn’t quite sure how to respond. I did not question these children too much and tried to ask them questions that were focused on more positive aspects, which meant that they didn’t have as much time to share their thoughts and feelings as some of the other children, which probably wasn’t that fair on my part, but I did not want them to feel that they were in an uncomfortable position where they felt pressured into talking about issues that they did not want to. Shulman (1987) identifies the importance of questioning as highlighted in the example of Nancy. This did not show great contingency on my behalf, in between each child or other P4C sessions where I have questioned some children a lot more to encourage them to share with the group. Maslow (1954) would disagree with my lack of equality when it comes to the contingency of the lesson with regards to the questioning, as he believed that the children’s needs came before the learning, so that’s what I should have made central, as opposed to being unsure how to respond.
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Conclusion
In conclusion, ‘subject knowledge’ cannot simply be accepted as the content knowledge of each subject alone, but as so much more than that, as initially highlighted by Shulman (1987) and developed on by Rowland, Huckstep and Thwaite (2003) in their learning quartet. It has also been emphasised by Donaldson (2015) in his Successful Futures report which proposes the guidance for the upcoming pending curriculum. Factors such as pedagogical knowledge, adaptability and the ability to respond to learners all need to be taken into consideration also. However, there are also some slightly contrasting viewpoints with this, as discussed in the literature review part of this assignment. I have also evaluated my own practice keeping these factors in mind and have reflected on how to improve my teaching in future.
(128 words)
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