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A critical analysis of the relationship between teacher subject knowledge and effective learning and teaching in the primary school
[bookmark: _GoBack]In this essay I will first review the varied literature surrounding the basis, effects and implications of teacher subject knowledge. This review will begin with the origin of the study of teacher subject knowledge and why it is important before examining how it has evolved and produced some of the research produced in recent years.
After reviewing the literature I will analyse and reflect upon my own thoughts and experiences regarding my knowledge and how it was critical during my recent Professional Teaching Experience (PTE) within a primary school. In accordance with safeguarding standards the name of the school and any other information that may identify staff or students will be kept anonymous.
The school in which I completed my PTE educates pupils aged 3 to 11 and had, as of 2015 (Estyn, 2015), had over 450 pupils on roll. The school teaches through the medium of English with very few pupils speaking Welsh or any other languages at home as a first or second language. At the time of the report approximately 53% of pupils were eligible for free school meals and it is still around that, this is well above local authority and national averages. This is a reflection of the poverty and deprivation experienced in the local authority with the area this school is located in being affected particularly severely.
The school has 13 different mixed-age classes. I completed my PTE within a Year 3 and 4 class containing 28 pupils, 13 males and 15 females, all aged between 7 and 9 years old. There were no additional adults regularly in the class, just the class teacher and I.
Literature Review
Effective teaching is the goal of all educators at all levels and ages. Effective teaching can be defined as teaching which leads to improved student achievement measured against outcomes that have been determined to impact their future success. However, defining effective teaching is particularly complex and troublesome. Originally the idea that teaching is an art as opposed to a science was used to support arguments that attempting to define and narrow the concept of effective teaching was futile (Sammons, 1996).
Nowadays it is widely accepted that there is a formula that can define what is and what is not effective teaching, however this can vary greatly for different contexts, certain age groups of students and differing abilities of the students. It is vital to acknowledge that the focus on outcomes apparent in defining effective teaching reflects the education system and the priorities present there (Stufflebeam & Shinkfield, 1995). For example, one aspect of effectiveness is if a teacher “can accomplish the planned goals and assigned tasks in accordance with school goals” (Campbell et al, 2004: 61).
However, examining teacher effectiveness through a goal-orientated lens can often lead to ignoring the other purposes of education – namely the important social, behavioural and cultural impacts it can have on pupils. Benefits such as these can develop students as citizens, encourage a lifelong thirst for learning and promote the physical and emotional wellbeing. In recent years aspects such as these have benefited from a greater focus that has resulted in their inclusion on certain curricula (Donaldson, 2015). 
As Shulman (1987) identified, much of the earlier work on teacher and their expertise focused on their ability to manage a classroom. Managing disruption and promoting positive behaviour and attentiveness was seen as the key to effective teaching (Gage, 1986). Whilst this aspect of teaching is still critical, and still seen as such in the literature, effective teaching now encompasses other duties that are expected of teachers in the present day. This is partly due to the idea that teaching is no longer simply an instructional role, many current teachers will be engaging in pastoral work within their own classroom, undertaking leadership roles within the school and also engaging in numerous personal development programmes for themselves and their colleagues (Little, Goe & Bell, 2009). All aspects mentioned as important in order to become, and stay, an effective teacher (Ko, 2010). 
[bookmark: _Hlk534967075][bookmark: _Hlk534967091]Research into education, and teacher subject knowledge more specifically, has grown in popularity and focus since the 1980s onwards (Clark, 1989; Calderhead, 1989). McIntyre and Morrison (1977) are partly responsible for this increased interest after proposing that trying to understand why a teacher behaves as they do is insufficient unless there is some effort devoted to attempting to rationalise their reasoning and examine the beliefs they hold, as these will be key factors contributing to their behaviour. 
[bookmark: _Hlk534967208][bookmark: _Hlk534967368]The majority of research in to teacher subject knowledge has its roots in the psychological efforts to examine the development of knowledge in people. Piaget (1950, 1971) has had the greatest influence on this particular style and area of research with his attempts to evaluate how an individual gains knowledge and how they reason and this works influences the study of education greatly within the constructivist approach (Greeno et al., 1996). While the majority of educational research has consisted of tests of the teachers knowledge, either by exams or interviews, some research, such as the Knowledge Quartet, can be used to identify situations in which knowledge or the lack of it are apparent during teaching (Rowland, 2014). An implication of this advancement could be that teachers subject knowledge can be measured more accurately. In addition to increased accuracy the impact of personal differences will also be lessened by using a quantifiable tool. Although a lesson observation creates it own unique stress due to the demands of teaching a lesson and the inability to solely focus on the observation aspect of it, there could be benefits to the teacher in having their subject knowledge assessed in that way as opposed to a exam or an interview. Assessments in that manner should soften the effect of nerves on the teachers results.
The Knowledge Quartet (KQ) consists of foundation: the theoretical underpinning of pedagogy, identifying pupils errors correctly, overt displays of subject knowledge; transformation: ability to model techniques, use of instructional materials and ability to choose adequate examples; connection: making connections between concepts, recognising conceptual appropriateness; and finally contingency: responding to ideas proposed by pupils, deviating from the lesson plan, providing insight, being able to respond appropriately to the lack of appropriate tools and resources. 
[bookmark: _Hlk534974318][bookmark: _Hlk534974535]The KQ has been used consistently to evaluate and develop the PCK of teachers (Huckstep, Rowland & Thwaites, 2006; Petrou, 2009; Rowland, 2005) and, according to Liston (2015), has shown itself to be a reliable tool to be used in improving PCK. A limitation of the KQ is that it was primarily developed with observing and analysing the teaching of mathematics, however it can be transferred to evaluate the teaching of other subjects (Rowland & Zazkis, 2013).
Teacher subject knowledge was divided, by Shulman (1986), in to three main areas of knowledge: curricular content knowledge, pedagogical content knowledge and subject matter content knowledge. Whilst curricular content knowledge and subject matter content knowledge are hugely important, pedagogical content knowledge (PCK) was called “the distinctive body of knowledge needed for teaching” (Shulman, 1986, p8). PCK, as the name suggests, is a type of knowledge that fuses the teachers knowledge of pedagogy with their knowledge of the content on the curriculum. PCK is where content and pedagogy merge and the knowledge both is demonstrated by a clear understanding of the most effective method to teach a particular subject in addition to the most appropriate ways to mould the subject content to the interests, abilities and unique challenges posed by the pupils. 
An advanced knowledge of what makes learning a specific subject or topic easy or hard, for most pupils, is key to effectively delivering said topic. Having the pedagogical content knowledge to pre-empt what the difficulties pupils will face when learning a particular topic is also a vital part of PCK, as is being ready and prepared to alter, or adapt, the delivery of certain lessons to aid effective learning where necessary. PCK has been described as “the most useful form of content representation” (Shulman, 1987, p9) and this accurately depicts the way in which an effective teacher is able to examine the content that they are required to teach and then, using their knowledge of pedagogy, the curriculum and the pupils, represent that content in an accessible and informative manner that the pupils can understand and develop.
PCK was one of the components that made up the knowledge base that Shulman (1987) proposed was the knowledge that teachers needed to possess in order to teach effectively. In addition to PCK, the knowledge base consisted of: content knowledge; general pedagogical knowledge; knowledge of the curriculum and available materials and resources; knowledge of the pupils and their unique characteristics; knowledge of the wider educational context inside and out of the classroom, including political and social aspects; and knowledge of values, educational aims and objectives of the teacher, the school and the pupils. 
[bookmark: _Hlk534970149][bookmark: _Hlk534970187]As a widely well-received piece of research, the concept of the knowledge base and PCK has been commented and expanded upon by various researchers. PCK has been proposed to be at the heart of teacher knowledge (Grossman, 1990) or as one of five overlapping categories that extend the original knowledge base (Gess-Newsome, 1999). One thing that is largely agreed upon is the idea that PCK must include a sufficient grasp of curriculum knowledge, content knowledge, pedagogical knowledge and the knowledge of pupils needs.
Despite a fairly well-developed and theoretically sound framework for quantifying and investigating a teachers subject knowledge, in all its forms, it is still reasonable to observe differing outcomes for each individual. Although it is expected that each teacher, before qualifying, will be able to demonstrate a minimum level of subject knowledge in each subject it is also expected that teachers, like the pupils they teach, will have certain areas that are stronger and weaker than others.
[bookmark: _Hlk534984395][bookmark: _Hlk534984390]Every student teacher will start from a different baseline of knowledge in all areas. Research suggests that their own personal experiences of education are the greatest influence on a new student teacher (Zeichner, Tabachnick & Densmore, 1987; Leinhardt, 1988). Depending on the experiences, the influence from previous education can be a positive or a negative to the student teacher. 
[bookmark: _Hlk534985142][bookmark: _Hlk534985418]A key aspect that the majority of the literature agrees upon is that, above the minimum required during initial teacher training, teacher subject knowledge is not a set target that can be reached and forgotten about (Strathern, 2000). But rather teacher knowledge is something that is fluid and constantly evolving. An implication of this is that teacher knowledge is most important when it is displayed in practice, as opposed to an audit or interview, as this is where it will have the most significant impact on the pupil. It makes sense to propose that creating and enhancing knowledge amongst pupils requires knowledge-creating teachers (Putnam and Borko, 2000).
[bookmark: _Hlk534985785]A lot of research has, taking in to account the literature, attempted to collate the most effective methods for teachers to enhance their subject knowledge. Commonly eight distinct ways are proposed: reflection on previous knowledge or experience; identifying gaps in knowledge; reading; accessing web based resources; continuous professional development course; working with colleagues; practical application and knowledge of self. Knowledge of self is vital as it has been found that one’s own personal values and education aims are very strongly linked to pedagogic knowledge. Therefore, perhaps the most important challenge to overcome in order to identify potential areas for improvement and continue to develop your knowledge as a teacher is to have a clear perception of yourself (Turner-Bisset, 2001).
Reflection
In order to enhance my teaching practice and ensure continuous development I have started to utilise reflective practices throughout my PTE. Part of this was a requirement – a minimum of one reflection a day must be present in my PTE file. Before beginning my PTE I decided to research some literature on the advantages of carrying out reflections. Reflective practice can help develop emotional intelligence, an understanding of the best pedagogical approaches and also an increased ability to understand the needs of pupils (Brookfield, 1995; Gibbs, 1988).
As well as the advantages mentioned to reflection and understanding your past practice, it also enhances future practice – “the most distinctive of these very good teachers is that their practice is the result of careful reflection…They themselves learn lessons each time they teach, evaluating what they do and using these self-critical evaluations to adjust what they do next time.” (Why Colleges Succeed, Ofsted, 2004, para.19)
A short while in to my PTE I realised how easy it was to lose track of exactly what I had done and on which day I had done it. To combat this I decided to write reflections, as many as necessary, partly to ensure that I knew what I had, but also to ensure that I could support my viewpoint when it came to any improvements or alterations that I wanted to make to a lesson in the future. Be this a lesson that I am planning individually and want to use my reflections to help me decide on doing something one way or another, or a lesson I am planning with another member of staff and I want to explain my though process. These numerous reflections also benefitted me greatly when it came to discussing and evaluating my decisions with my class teacher during end of week reviews.
The very first occasion that I felt as if I was lacking teacher knowledge was during my observation week in the classroom. It soon became apparent that the routine was different to previous schools I had experience of and, given how important keeping track of timing was, knowing the daily routine would be of great benefit. In addition to this the pupils were clearly very fond of the routine. I witnessed a disruption, due to flu vaccinations, and that had a significant impact on the behaviour and wellbeing of the majority of the class that lasted the rest of the day. 
[bookmark: _Hlk534996288]Upon discussing this with my class teacher I soon realised that providing the pupils with a consistent, reliable routine in their days at school would be extremely beneficial in terms of managing the classroom. Research has suggested that having a classroom routine can positively impact the academic performance and behaviour of the pupils (Vallecorsa, deBettencourt, & Zigmond, 2000). At the beginning of my PTE I found myself regularly disrupting the routine, whether by not having the correct resources to hand or, more commonly, by poor management of classroom resources. 
After spending more time in the classroom and growing in confidence and ability I found that the pupils were used to my routine and it quickly became more efficient. By the end of my PTE the pupils knew certain routines so well that they were predominantly student-led, such as naming a Helpwr Heddiw (helper of the day) and allowing them to perform certain tasks, in Welsh, such as getting the attention of the class before choosing the best-behaved table to go to lunch. As well as providing myself with extra time to observe the class and deal with unexpected events (Savage, 1999) implementing these tasks also provided me with a chance to interact with a pupil on an individual level and gauge their interpersonal and social skills in a way that usually would not be possible (Colvin & Lazar, 1995). In addition to the benefits for the class and myself as a teacher, providing a pupil with this sort of role and responsibility encourages positive self-esteem (Burden, 2003).
[bookmark: _Hlk534997504]Soon after commencing my PTE I was given the main topic that would underpin lessons during my time in that class – it was “Playlists”, a very music-heavy theme. As someone who is not particularly musically gifted this immediately exposed a lack of subject knowledge. In addition to a lack of confidence teaching the lessons I had little knowledge surrounding the theories involved or even relevant musical acts. Teaching music has largely been seen as the realm of specialists, with some schools even employing specialist teachers (Hocking, 2009). I was aware of the issues surrounding music lessons, largely that historically music has often been seen as an “add-on” to other lessons or simply used to prepare for upcoming concerts (Giles & Frego, 2004; Wiggins & Wiggins, 2008).
As a result of this I undertook some independent research, utilising various websites and educational videos to ensure that I was able to not only inform the pupils of musical features such as tempo, pitch and volume but also that I was able to demonstrate them adequately. This links in with the KQ and is an example of my continuing development. Before undertaking the research myself my musical knowledge and ability was at the Foundation stage – I could understand the content being taught, use accurate terminology and identify errors. After improving my subject knowledge I was able to deliver a lesson on pitch in which I displayed aspects of the Transformation quarter by modelling how to alter pitch using appropriate instruments that I had selected and the Connection quarter by aiding the pupils to make the connections between pitch and volume.  Whilst the music lessons that I have delivered were not at the same level as some of the subjects I am more comfortable with they resulted in a great deal of satisfaction. I also found that in discussions with my class teacher and other staff I was more comfortable admitting that I struggled with a music lesson than I did an English or Maths lesson. Given the importance that will be placed on music and other expressive arts in the future (Donaldson, 2015) I remain committed and determined to improve my own ability in this area in order to enhance the effectiveness of my teaching. I have taken steps to achieve this recently, namely beginning lessons to play a musical instrument.
One area that I expected would require improvement is my ability to speak Welsh in everyday situations. Despite gaining a good grade at GCSE and A level it had been a long time since I had used Welsh with any regularity. In the first few days I immediately noticed just how much Welsh was being used, by staff and children, and how much I was not exactly sure what it meant. This became abundantly clear during a Welsh lesson when I was asked certain vocabulary by a pupil but did not know what the answer was. The pupil in question was a conscientious learner who, with little fuss, was able to look up the required word in a Welsh dictionary and carry on completing the task. 
However, there were numerous pupils for whom finding a word in a dictionary was going to take up quite a lot of time. To counter this if they asked me for vocabulary that I was unaware of, I would first pose it to the rest of the class to see if anyone else knew. If no one was aware of the correct vocabulary I would simply suggest an alternative that they could use and make sure to check the correct word and inform them of it next lesson. I was extremely mindful to ensure that the pupil in question knew that it was a worth question and was not deterred from asking further ones. Ideally I would be able to answer with the correct vocabulary every time, but I also think that the way in which I handled not knowing the vocabulary helped to minimise the negative impact on the effective learning in that lesson.
During most lessons my class was a higher ability group, however for maths lessons they were grouped differently. This meant that when I taught maths I was delivering lessons to the lowest group in Year 3 and 4, to such an extent that during my planning session I was advised by my class teacher to identify suitable resources used in Year 1 and 2 and then if they were successful adapt them to a higher ability, but be prepared not to.
The main topic that I taught in maths lessons to this group was time. Regarding expectations, I had been informed that if after a full week of maths lessons the class could confidently identify “o’clock” and sometimes “half past” on a clock it would be deemed a great success. These lessons proved to be the most challenging ones I would deliver in my entire placement. Whilst my actual subject content knowledge was more than adequate, I was lacking the pedagogical knowledge required to be able to effectively teach a subject that I perhaps took for granted. 
This lack of pedagogical knowledge resulted in me being asked questions that have never occurred to me, but perhaps would if I was to look at a clock for the first time, for example “why are there 60 minutes in an hour?”. I had prepared sufficiently to be able to answer questions regarding the units used to measure time, why time is important and the various time combinations amongst others. But questions of this type almost caught me by surprise.
As with the Welsh lesson in which I simply did not know the answer, I admitted that to the pupils rather than brushing it aside or telling them they did not need to know. I did my utmost to ensure that any relevant question was treated with respect and, where possible, answered with the seriousness it deserved. Some questions I posed to the class, other questions I informed the class we could investigate them next lesson. Putting this kind of responsibility on pupils and making them responsible for their own learning in this manner has only yielded positive results for me so far. While I am aware of potential pitfalls in this approach, such as pupils not taking it seriously, it is something I am keen to maintain as much as possible in my future practice. 
Conclusion
After reviewing the literature extensively and reflecting appropriately on my own experiences during my PTE I can conclude by saying that I have realised teacher subject knowledge is not a box to tick or a required mark on an audit but something that is constantly evolving and, hopefully, improving. Undertaking this review has benefited me by providing me with the correct terminology and definitions to accurately express what areas of my teaching knowledge I feel require improvement. This is something that I hope to be able to utilise during my next PTE and during my continued development beyond that in order to set myself, individually and with support from other staff, specific targets with which to improve myself as a teacher. 
Examining the various aspects of teacher knowledge and their implications during teaching practice has also increased my understanding of how the numerous aspects of a teacher’s knowledge base not only coexist but rely on each other to ensure that you can deliver effective, engaging lessons to pupils. It has also reinforced my belief that effective teaching can only be consistently delivered by a teacher with an advanced, well-developed level of subject knowledge of all variations. 
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