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Introduction
The relationship between teacher subject knowledge and effective learning and teaching is something which cannot be stressed enough. Educational specialists from across the World, are all in agreeance that it in order to be a competent pedagog, the possession of strong subject knowledge is crucial (Morrison, 2014). It seems obvious, that in order to impart knowledge to another, one must have a sound understanding of what he/she is implementing. And this is the case, more so at Primary School level (Morrison, 2014). To express its significance, it can be argued that subject knowledge adds flesh to the skeleton of the lesson. It incorporates the essential details in order to make it complete. Without it, both teaching and learning are affected and therefore, it is argued in ‘Successful Futures’ that subject knowledge is an invaluable tool in providing education that is of the highest standard (Donaldson, 2015). As a result, the government strives to ensure that teachers are highly qualified and participate in continuous professional development through training programmes (Enser, 2018). 

In order to critically assess the importance of teacher subject knowledge, an extensive and thorough review of the literature will be completed as part of this assignment. This will enable me to reflect on my own experiences whilst drawing upon perspectives put forward by Donaldson (2015), Shulman (1987) and The Knowledge Quartet (Rowland, 2018). Such experiences will be taken from my very first PTE which took place in a large pioneer school with 535 pupils on roll, situated in the West of Swansea. The area is predominantly suburban and the school nests between both affluent and deprived neighbourhoods, including a designated Communities First area (Roberts & Holmes, 2013). 11% of pupils are entitled to Free School Meals, 31% speak English as an Additional Language and 9% of pupils have Additional Learning Needs. During my time at this school, I was teaching 34 pupils aged 9-10, in a Year 5 classroom. I will incorporate this experience to provide evidence to support the importance of teacher subject knowledge in planning, implementation and learning, which is the focus of this assignment. For the purpose of this assignment and according to BERA guidelines, the school will remain anonymous and thus contain no references in relation to it.  


Literature Review
When looking at the literature, it is apparent that a common theme emerges, which is that good subject knowledge must be acquired in order to impart effective teaching practice. McGregor (2011) argues that subject knowledge is a “prerequisite for teaching” (p. 8) and emphasises that one must not only know the material but must also understand its formulation (McGregor, 2011). This refers to the relationship between declarative and procedural knowledge that teachers are required to possess (Guerriero, 2018). In such instances, subject knowledge refers to being aware of the key facts and comprehending how they are associated to one another (McGregor, 2011). According to past and current research in this area, results show that pupils who are taught by teachers with exemplary content knowledge, are more likely to achieve higher outcomes in their education (Hill, et al., 2005; Baumert, et al., 2010 &Voss, et al., 2011). As a result, a number of studies have been published, exploring the relationship between teacher subject knowledge and effective learning and teaching in the primary school. Although results are varied, each of the studies reveal that teacher knowledge can be categorised into pedagogical content knowledge (the knowledge of a subject matter) and general pedagogical knowledge (the ability to teach the subject matter) (Shulman, 1987 & Guerriero, 2018).

The first crucial study within this area was carried out by Lee Shulman in 1987. In his seminal article, Shulman disregarded the age old preaching’s of George Bernard Shaw “He who can, does. He who cannot, teaches.” (p. 230) And replaced it with “Those who understand, teach.” (Shulman, 1987, p. 14). The birth of this article was a turning point in education, as it synthesised for the first time, teachers subject knowledge and their pedagogical knowledge to create pedagogical content knowledge (Cochran, 1997). It outlined that teachers must not only be able to explain the subject matter in detail, but must also explain the importance of knowing such information (Shulman, 1987). Teaching new information to others is by no means an easy task and therefore, an educators way of discussing, explaining and demonstrating a subject must be done in an appropriate manner. This will ultimately ensure increased levels of pupil engagement and allow them opportunities to absorb the new material (Shulman, 1987). It’s important to note that although pupils are responsible for their own learning, it is the responsibility of the teacher to provide avenues for the pupils to learn (Shulman, 1987) (Tait, 2016). As a result, it can be argued that pedagogical content knowledge is of utmost importance because it intertwines the teachers knowledge of the subject and his/her ability to teach it, thus creating a knowledge base (Shulman, 1987). Many recognised that this was a skill which distinguished teachers as educators rather than experts in the subject matter they teach e.g. a teacher who teaches science is not the same as being a scientist (Gudmundsdottir & Shulman, 1987 & Cochran, 1997).

Ensuring that subject knowledge is effectively utilised within the classroom setting is another skill which is beneficial for teachers to have. Shulman argued that a good educator can be distinguished by their “capacity… to transform the content knowledge… into forms that are pedagogically powerful” (Shulman, 1987, p. 15). As a result, a reflection framework coined ‘The Knowledge Quartet’ was created and introduced as a means to support teaching staff in their practice (Rowland, et al., 2005; Rowland, et al., 2005 & Rowland, 2018). This framework was used mainly for teaching mathematics and focussed on how effectively teachers applied their content knowledge to their lessons (Rowland, et al., 2003). Consisting of four units (Foundation, Transformation, Connection and Contingency) the Knowledge Quartet covers a number of elements which are crucial to effective teaching practice (Rowland, et al., 2003). The framework highlights the importance of trainees planning and preparation prior to taking their role within the classroom and emphasises the importance of knowing the subject matter well enough to teach it to others (Rowland, et al., 2003). The framework understands the importance of how a subject is taught, considering opportunities to enhance pupil understanding and to scaffold their learning (Rowland, et al., 2003). It recognises the importance of having an order (particularly in mathematics) so the learning is gradual, natural and structured and takes into consideration unplanned circumstances and how to approach them (Rowland, et al., 2003). Such ideas on the importance of subject knowledge are also supported by Brant (2006), Jones & Moreland (2007), Donaldson (2015) & Enser (2018).

When looking specifically at case studies, the value and importance of teacher subject knowledge becomes clear. For example, when looking at Naomi’s lesson of understanding ‘subtraction’ as ‘difference’ it is apparent that she had planned and prepared for the lesson extensively (Rowland, et al., 2003). Using basic and low level examples of subtraction, she aimed to introduce alternative terminology for ‘take away’ to enhance the pupils understanding of subtraction. Despite Naomi having achieved an A* GCSE mathematics, and having extensive subject knowledge, she was unable to simplify and explain the terminology when teaching her Year 1 class (Rowland, et al., 2003). The pupils understood when asked ‘how many more’ but were confused when the question was reworded to ‘find the difference of’. This shows that she was unable to apply her knowledge to her teaching and emphasises that having strong content knowledge is ineffective unless you possess the pedagogical skills required to impart such knowledge onto others (Mupa & Chinooneka, 2015). 

It is the case, that many educators have fallen into the trap that some pupils cannot be changed. Often, they find themselves conjuring up excuses, passing blame upon pupil willingness, engagement levels and lack of parental support (Hattie, 2012). Which ultimately leads to a number of pupils who fall within the cracks of the education gap (Brucker, 2016). Education authorities, inspectorates and reccomendations from the new curriculum have all argued that this must stop (Donaldson, 2015 and Wetzel & Prichett, 2019). Instead, teachers must become “positive change agents” (Hattie, 2012, p. 25) as such influences in practical environements have proven favourable in pupil attainment (Hattie, 2003; Heck, 2009 and Blazer & Kraft, 2017). In other words, those teachers who are able to support students with their rich pedagogical content knowledge, are incredibly important (Hattie, 2012). Research shows that pupils who are taught by such teachers are almost a whole year ahead of pupils of the same age, taught by low-effect teachers (Slater, et al., 2011). Najumba (2013) supports this claim, arguing that students who are taught by teachers who have unsatisfactory didactical and pedagogical skills are at a significant disadvantage. This emphasises the importance for teachers to possess strong pedagogocial content knowledge. 

Having considered this, it is evident that the quality of teaching received, has a direct impact on the learner (Metzier & Woessmann, 2010). Mavhundutse (2014) study found that those teachers who had a lot of experience, were able to use their content knowledge more effectively in their teaching. Despite this, recent statistics pulished by the Department of Education (2012) show that newly qualified teachers, who possess less experience provided more effective teaching than those with more experience. Considering both sources, it can be inferred that the length of experience does not determine effectiveness of teaching but instead, it is how one applies their knowledge to their pedagogy which is important. This is esepcially the case in Wales, as the changes to the new curriculum have meant that teachers must be able to adapt their pedagogy to fit the areas of learning and development, in order to meet their cross-curricular responsibilities (Donaldson, 2015). From this it is clear that if the pedagog does not possess high levels of knowledge on the subject they are teaching, then ultimately the education of the pupils is compromised (Shepherd, 2011). This is supported by Murphy (2010) who argues that if a Mathematics teacher for example, had little knowledge of area, he would be unable to aid or develop the pupils understanding in this particular topic. On the other hand, the teacher may possess a high level of knowledge on the subject matter (e.g. Naomi’s lesson) but because he/she is unable to convey this knowledge to his students, he/she is unable to teach them effectively (Hotaman, 2010). This emphasises the importance of synthesising both content knowledge and pedagogic knowledge together, as suggested by Shulman (1987), Cochran (1997), Enser (2018) and Guerriero (2018). 

When combing through existing bodies of work relating to this area, it is difficult to find any studies which argue that subject knowledge holds little or no importance. This uncommon and rare view is not addressed as it contradicts the basis of teaching entirely. Although many critics within the literature have argued that good education lays solely upon teacher knowledge of subject matter (Shulman, 1987 & Cochran, et al., 1993) this is no longer the case. In more recent times, an emphasis has been placed upon pedagogical methods such as questioning, assessments and independent learning as a means of enhancing pupil performance (Cochran, et al., 1993; Donaldson, 2015; Corley & Rauscher, 2013 & Hall, 2016). This is because research has shown that such methods result in deeper learning, as pupils are given opportunities to engage in ways that are far more critical (Betts, 1910 & Corley & Rauscher, 2013). The use of higher-order questioning in particular, has shown significant progress amongst pupils as it enables them to make inferences upon the subject matter (Corley & Rauscher, 2013 & Hall, 2016). This allows the learning to become more child-led rather than teacher-led, which is one of the proposals put forward in the new and developing curriculum in Wales (Donaldson, 2015). Different strategies and behaviours used by teachers within the classroom setting has shown positive results, with significant improvements to pupil attainment. Such findings are supported by Gage (1978, 1986), Shulman (1987), Brophy & Good (1986) and Rosenshine & Stevens (1986). 

Albeit subject knowledge is paramount, there are a number of additional components which result in great teaching (Coe, et al., 2014). The art of great teaching can be defined as the steps or measures which lead to positive enhancements to pupil progression (Coe, et al., 2014). These steps not only include pedagogical content knowledge, but also understand the importance of classroom management, teacher beliefs and professional behaviours (Coe, et al., 2014). It can be argued that without having control over the learning environment, the knowledge being imparted will not be beneficial as the pupils are not fully engaged. In order to achieve pupil engagement, the learning must be challenging but achievable which can only be possible if the pedagog is highly skilled and knowledgeable (Valerio, 2012). Blooms taxonomy reveals that in order to comprehend and apply information, one must have a basic understanding of it (Hall, 2016). This is particularly helpful when scaffolding questions and supporting pupils learning. Bloom suggests that in order for pupils to think critically, they need to possess sound knowledge of the subject matter before applying it to certain contexts – which ultimately enhances their learning (Bloom, et al., 1956). In simpler terms, it agrees that the need for subject knowledge is of high importance and should be held by all those who work within the teaching profession.

Having considered numerous studies published in the literature, it can be argued that subject knowledge does in fact have an impact on effective teaching and learning in the primary school. As discussed above, it is vital for teachers to hold expertise in subject matters they teach, in order to enhance pupil progression. Without this, or the ability to translate such knowledge, both teaching and learning becomes compromised and compose a number of obstacles in a child’s knowledge base. In order to prevent such issues from arising, it is essential for all teachers to participate in continuous professional development and familiarise themselves with the subject and strategize ways in which to teach them. This common argument is supported by the literature, particularly by Shulman (1987), the Knowledge Quartet (2003) and Donaldson (2015).


Analysis and Evaluation of Subject Knowledge Through Own Experiences

In hindsight, when looking back at my own experiences, I can conclude that subject knowledge is incredibly important when fulfilling the role of a teacher. During my placement, I realised that I had very limited knowledge on World War 1. This class topic was coming to an end when I began my PTE and it was during a literacy session that I had noticed this particular deficit. The pupils were writing war poems based off what they had learnt over the last term and as it was during observation week, I sat with a table of eight pupils in order to support them. One particular pupil had asked me who had led the German Army during the war and although I had learnt this some years ago in my own education, I was not aware nor could I remember and thus was unable to help them. Almost immediately I felt my confidence depleting, as I quickly began to realise that I was lacking in subject knowledge. This was more so the case, when it registered that the pupils had far more subject knowledge than I did. As a result of having limited knowledge on the subject matter, I was unable to impact or scaffold their learning (van de Pol, et al., 2015). During this predicament, I understood the importance of subject knowledge and how vital it is for both teaching and learning in the primary school (Cochran, 1997; Shulman, 1987;  Hattie, 2003; Donaldson, 2015 & Rowland, 2018).

As stated by Fleenor (2010), if an educator does not address those aspects which he/she has little or no knowledge of, the likelihood of discontinuity in pupil’s learning inflates considerably. In order to address this gap in knowledge, I began doing my own research on the war. I looked at numerous websites, read newspaper articles and watched documentaries to help me in my understanding. I learnt numerous facts, memorised dates and familiarised myself with the war era, ensuring I had a rich knowledge base to share with the pupils in my class. I also found it helpful to look through the pupils literacy books as this gave me an insight on the aspects they had learnt and paid particular attention to. Furthermore, using Assessment for Learning strategies, I questioned the pupils on what they had learnt so far (Black, et al., 2003). I found that this particular method not only improved my pedagogical repertoire, but was also incredibly beneficial to the pupils, as it allowed them to apply meaning by thinking more critically (Doherty, 2019). 

In reflection, it can be inferred that my lack of subject knowledge was due to being unprepared in my planning. Indeed, planning is crucial and it can often “determine the failure or success of a teacher” (Arnold, 1988, p. 10). This refers to the ‘Foundation’ element in the Knowledge Quartet which states that the knowledge and understanding possessed by the trainee should reflect in their preparation (Rowland, et al., 2003). Although this occurred during observation week, it highlighted the importance of preparatory measures that are required for each lesson, which is something I quickly became mindful of. Ultimately, this impacted my future planning and provision and supports the argument that subject knowledge is important for both teaching and learning (Shulman, 1987; Cochran, et al., 1993; Murphy, 2010; Donaldson, 2015; Enser, 2018; Rowland, 2018). 

Similarly, during a numeracy session, my subject knowledge was tested. I was teaching the pupils how to multiply three digit numbers by one digit numbers using the grid method (Appendix b). Although I consider myself to hold strengths in this area, I found it difficult to explain to the pupils that adding the zero, meant that they were multiplying by tens and hundreds. That because the place value increases, the number became ten or a hundred times bigger (Gray, 2017). I noticed that the pupils were adding the zero out of habit, rather than understanding the reasoning behind it. This showed that the pupils had learnt the process required to multiply larger numbers using the grid method without fully comprehending it. Such issues with place value have proven to be the most common misconceptions of long multiplication amongst a majority of people (Booth, 1984). 

In reflection, this was because I failed to provide an explanation of place value as I myself, had always learnt the steps rather than questioning the process. When teaching, I would always refer to it as the ‘magic zero’ but could not explain to the pupils constructively why they had to add it. My lack of pedagogical subject knowledge in mathematics meant that the pupils had a gap in their knowledge which ultimately impacted their learning in a negative way. This reflects the transformation element of the Knowledge Quartet as I had lacked the competency required to transfer my subject knowledge through my pedagogy (Rowland, et al., 2005). In order to address such issues, it is clear that different strategies regarding long multiplication need to be explored. For pupils to truly understand why a zero needs to be included, they must have a sound understanding of place value and this needs to be reinforced through representations. Shulman argues that this can be “in the form of analogies, illustrations, examples, explanations and demonstrations” (Shulman, 1987, p. 9).
 
On another occasion, during a science lesson, I was teaching pupils about the impact of air resistance when designing and testing parachutes (Appendix b). As I had planned the lesson extensively, I was aware of the structure and ensured I incorporated key vocabulary to enhance the pupils understanding. As a class, we read out a letter I created from the RAF detailing issues they had been having with their parachutes. Currently, they were too heavy which meant they were taking too long to fall. The aim of the lesson was to get pupils to think critically whether changing the shape/size of the parachute would affect the time of descent. Whilst discussing the issue as a class, one particular child raised a question which I had not prepared for. The child proposed that the heavier the object, the stronger the force of gravity pulling it down – this contradicted what the letter had said. In attempts to answer her, I explained that the bigger the object, the more air resistance it has, which slows it down. The pupil became confused with this and responded “I thought if something is heavier, it falls quicker”. 

I was in a quandary. Admittedly, I didn’t know how to explain the concept due to my own lack of understanding and thus informed the pupil this will be something we touch upon at a later date (Skinner, 2010). This demonstrated the contingency element of the Knowledge Quartet as the pupil drew on her knowledge from previous sessions (Rowland, et al., 2005) and attempted to make links. Not being able to answer this excellent question ultimately triggered my anxiety which jeopardized my teaching and unfortunately their learning (Brown & Wragg, 1993). Miller (2009) argues that in such instances, the pedagog must not deviate from the lesson objective and therefore, I continued with the session as best I could. This incident highlighted the importance of pedagogical subject knowledge and prompted me to gain a better understanding of air resistance – one that I could effectively deliver in my pedagogy. 

In similar fashion, during a Welsh lesson focussing on first person writing (Appendix c), I became increasingly aware of the significance of subject knowledge. As Welsh is a language I struggle with, I took the necessary steps required to familiarise myself with the material that was going to be used in the session. I had memorised key words and learnt sentence types in line with my class’ learning outcomes which improved my subject knowledge significantly. In hindsight, the lesson went well, the pupils were learning and applying new information to their writing, and their subject knowledge was increasing. However, it soon registered that one boy had more subject knowledge than I did and this was because his dad was a fluent welsh speaker. This pupil began extending his sentences further, which was something I had not prepared for as it was a Year 6 outcome (I was teaching Year 5). 

Although, welsh as a second language is not reinforced enough in classrooms (Donaldson, 2015) in such instances, it can be argued that despite the fact that the pupil was more knowledgeable in this area, did not mean that my knowledge was lacking. Gudmundsdottir & Shulman (1987) and Cochran (1997) argue that teachers are facilitators not experts and cannot know everything. However, I used this as an opportunity to scaffold both mine and his learning, by asking a number of higher-order questions. Using the Welsh dictionary, I asked the pupil to up-level his sentences by adding more verbs and adjectives in his writing. This reflects the connection element of the Knowledge Quartet which communicates the choice I had made to enhance this child’s learning, despite having less subject knowledge than him. 


Conclusion 
Having critically assessed the literature and applying it to my own experiences, I can conclude that subject knowledge holds incredible importance and affects both teaching and learning in the primary school. As referenced multiple times throughout this assignment, Shulman (1987), Donaldson (2015) and the Knowledge Quartet argue that if one lacks subject knowledge they are unable to teach it. However, holding expertise in a particular area does not determine your abilities as a teacher as a number of elements (e.g. pedagogy, classroom management, professional behaviours etc) all play a part. This emphasises the importance of pedagogical content knowledge (first coined by Shulman in 1987), which enhances pupil progression and teacher confidence. It is clear, from research, that without such skills and knowledge, both teaching and learning are compromised, which means that pupils are not given adequate opportunities to flourish. As a result, Successful Futures state that concessions cannot be made for teachers who possess limited subject knowledge. Instead, the new curriculum in Wales pushes for innovative teachers (old and newly experienced) who can adapt to facilitate education in its highest and most effective form (Donaldson, 2015). 
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