Teacher subject knowledge can be described as having substantial knowledge and understanding of a given subject in order to be able to teach that subject to others (Poulson, 2001). Effective teaching and learning has been defined by Coe et al (2014, p.2) “as that which leads to improved student achievement using outcomes that matter to their future success”. The general belief of the relationship between these two things in the past has been that the better a teacher’s subject knowledge the more effective the learning and teaching in the classroom (Creemers and Kyriakides, 2010). This essay aims to examine the relationship between subject knowledge and effective teaching and learning firstly by reviewing the current literature and secondly by analysis and evaluation of my own subject knowledge for teaching by drawing on my own teaching experiences in the primary setting. My placement experience took place in large primary school in the Bridgend, South Wales area. I was placed in a year 3 class of thirty children. One of the children had an autistic spectrum disorder and three had general learning difficulties. In compliance with the British Educational Research Association (BERA) guidelines the names of the school, teacher and children have been excluded to establish anonymity.
	A teacher is the person who knows something which is not known by pupils and is able to present these skills and attitudes through pedagogical representations so that the pupils can understand them (Shulman, 1987). For teachers to effectively and efficiently deliver learning to the unskilled students then they need to have appropriate subject knowledge. Subject knowledge is not only the teacher’s knowledge of the subject matter but encapsulates many different aspects which compounds in an intricate knowledge base. Shulman (1987) drew attention to seven aspects of the knowledge base for teaching (Table 1). Murphy (2011) has further categorized Shulman’s (1987) seven aspects into two sub-categories:
· Generic Knowledge Base.
· Content-specific Knowledge Base.
GPK, Knowledge of learners and their characteristics, Knowledge of educational contexts and Knowledge of educational ends fall into the sub-category of the Generic Knowledge Base (Murphy, 2011). Whereas CK, Curriculum knowledge and PCK fall into the sub-category of Content-specific Knowledge Base (Murphy, 2011). Shulman’s (1987) work on the knowledge base for teaching was
	Seven Categories of the Knowledge Base for Teaching

	Content Knowledge (CK)
	The teacher’s knowledge and understanding of the subject matter

	General Pedagogical Knowledge (GPK)
	Surpasses subject matter and includes the teacher’s knowledge of strategies which include classroom composition and control, engaging students in the learning process, establishing student-teacher relationships and an awareness of what is going on in all parts of the classroom (OECD, 2017)

	Curriculum Knowledge
	A teacher’s knowledge of their basic instruments for teaching in the form of syllabi and resources

	Pedagogical Content Knowledge (PCK)
	The amalgamation of CK and GPK, it is a teacher’s own distinctive model of professional understanding. PCK is the method by which a teacher develops subject-specific knowledge in their students through appropriate selection, adaptation and representation of different aspects of the subject according to the varied abilities and interests of the learners (Shulman, 1987; Poulson, 2001)

	Knowledge of learners and their characteristics
	The teacher’s secure understanding of how their learners’ physical, intellectual, social, cultural and emotional development can affect their learning


	Knowledge of Educational Contexts
	Teacher’s knowledge of the local community and culture, the school governance and funding and the inner workings of the school and of their own classroom

	Knowledge of Educational Ends
	The teacher’s knowledge of the purposes and values of education in their locality and the grounds behind them.


Table 1: Developed from Shulman (1987)

seminal and has been developed further by Rowland et al (2003) who introduced ‘The Knowledge Quartet’ framework which is a tool for thinking about primary teachers’ mathematics knowledge and it’s effect on teaching. The knowledge quartet consists of four areas of knowledge:
· Foundation:
· Transformation:
· Connection:
· Contingency:
Shulman’s (1987) ‘Knowledge Base’ and Rowland et al’s (2003) ‘Knowledge Quartet’ both describe how more than just subject-matter knowledge is required for effective teaching and that teacher subject knowledge is more complex than at first it seems. However there has been some debate since Shulman’s (1987) work as to which part of the teacher’s subject knowledge is most important with regards to effective teaching and student achievement. 
	A report by the Organisation for Economic Co-operation and Development (OECD) (1994) listed a key factor for effective teaching and learning as the teacher’s subject-matter knowledge. This is acknowledged in other literature (Martin, 2008; Murphy, 2011; Campbell et al, 2014; Cordingley et al, 2015; Kyriacou, 2009; Poulson, 2001) but they also recognise that good subject-matter knowledge or CK can not stand alone as the most influential quality for effective teaching in the primary school. There have been some who have expressed the opinion that if a person has a strong knowledge of the subject matter then that person will be able to teach (Kyriacou, 2009). At its base level teaching can be described as an exchange of ideas and therefore it seems obvious that a teacher’s understanding of these ideas would influence the presentation of them in the classroom (Murphy, 2011). However, this has been found to be less true. A study by Lloyd et al (1998) on subject knowledge for teaching science in the primary school worked on the assumption that the studying of a subject in higher education would enhance the teaching and learning in the school setting. They found that the teachers with science and mathematics degrees performed better than arts graduates and planned better lessons in some aspects but were less inclined to teach inquiry-based lessons and more readily taught in a didactic fashion (Lloyd et al, 1998). Similarly Coe et al (2014) reported a correlation between student learning in mathematics and science and their teacher having a higher class of qualification or degree in mathematics or a science, though this association was not observed in other school subjects. Broadly speaking the affiliation between the effectiveness of teaching and certification is trivial and a difficult relationship to interpret (Ball and Hill, 2009; Poulson, 2001). Although a teacher may be able to work out the answers to questions which have been set for their pupils this does not equip them with the tools, the confidence or the other aspects of the ‘Knowledge Base’ (Shulman, 1987) or ‘Knowledge Quartet’ (Rowland et al, 2003) to then explain this to students. Poulson (2001) expressed that teachers cannot teach what they do not know and so this makes it obvious that teacher CK is an important aspect for effective teaching but it cannot stand alone. Shulman (1987) knew this with the development of his ‘Knowledge Base’ and this has been confirmed in a literature review by Cordingley et al (2015) which recognised that both CK and pedagogy were equally important for effective teaching and learning.
	Although GPK is a key factor for the enrichment of effective teaching it is insufficient to only include this alongside CK. What Shulman (1987) termed a teacher’s PCK, the way in which pedagogy and CK interrelate (Martin, 2008), may be more influential on the teaching and learning process than simply a strong CK. A teacher needs to be able to organize their subject matter knowledge from a pedagogical perspective, that way they can transform what they know to better help their students to understand concepts in a more meaningful way (Rowland et al, 2003). Hill et al (2005) expressed the view that it was not the knowledge of the subject-matter which was most significant in teaching effectiveness but a knowledge of how to teach that CK. This study indicated that students made greater progress in their learning when their teacher had a greater knowledge of how to teach concepts. This was echoed in a study by Murphy (2011) which identified that teachers who had a better knowledge of how the students understand concepts were more effective. However, the study by Murphy was a small study and therefore has low external validity on its own. Poulson (2001) made a point which supports this stating that if a teacher is able to deliver content to the class whilst making connections between its different concepts then it is less important if they are teaching something they do not know. Even if CK is situated pedagogically teachers are still able to teach effectively (Poulson, 2001). 
	Shulman (1986) said that the knowledge, for the purposes of teaching, of the subject-matter or PCK needs to include a sound awareness by the teacher of the variety of instructional strategies needed to teach concepts and a strong knowledge of students’ common misconceptions. It is also therefore a necessity for the teacher to appreciate the background knowledge that each student brings to each different subject (Hill, Ball and Schilling, 2008). To be able improve quality of instruction and therefore teacher effectiveness Baumert et al (2010) identified that both CK and PCK make their own distinctive influence. However, Baumert et al (2010) also identified that PCK had a greater effect on instructional quality in the classroom. This notion is supported by Hill, Ball and Schilling (2008) who identified that the development of the teacher’s PCK has resulted in greater effectiveness of instruction and consequently student achievement. This finding has, however, been limited narrow content areas in only a handful of small-scale studies (Hill, Ball and Schilling, 2008). The development of the PCK is therefore crucial for the advancement of effective teaching. Lloyd et al (1998) identified that for the primary teacher there is a need to obtain an understanding of the critical content of a subject to then be able to transform that content for the teaching of students. This must not be confused with the notion that the greater the CK the greater the PCK. CK has been identified as being a necessary prerequisite to the development of PCK and that PCK can only be obtained after mastering a significant volume of CK (Depaepe et al, 2015; Kleickmann et al, 2013; Baumert et al, 2010).
	Although Shulman’s (1987) work on the knowledge base has influenced many research studies since, the implications of his research in the primary school setting should be drawn with caution. The idea of CK and its application pedagogically is considerably more complex in the primary setting as there are greater demands in prepping for one subject in the secondary setting in comparison to over six in the primary setting (Poulson, 2001). The complexity and depth of the knowledge required to teach primary school children may not be at a level similar to that needed to teach the same subject area in a secondary setting or higher (Poulson, 2001). This does not take away from the importance of CK in the primary setting but readers should be aware of the differing levels required for the different school settings. 
	Another important consideration of teacher subject knowledge which should be addressed when discussing effective teaching and learning is the teacher’s beliefs about a subject. Beliefs differ from knowledge in that they are usually implicit and evaluative and therefore hard to articulate (Campbell et al, 2014; Martin, 2008) however, they do form a part of the PCK. The teacher’s beliefs about a subject include how the teacher feels about the way the subject operates to inform the understanding of the students about the world around them (Martin, 2008). Coe et al (2014) identified that highly effective teachers of numeracy held beliefs about what it means to be numerate, how children learn and the role of the teacher in promoting learning. These beliefs inform a teacher’s pedagogical practice in-the moment and allow them to select appropriate teaching approaches to consequently be more effective. 
	In the next part of the essay I will draw on my own experience of teaching from my first school placement to reflect on my own subject knowledge. I will use the different categories of the knowledge base suggested by Shulman (1987) to structure the discussion.

Content Knowledge
When examining my own CK my mind is immediately drawn to the time I had to deliver a lesson on one of the five pillars of Islam, Hajj or the holy Islamic pilgrimage to Mecca. Being atheist myself and brought up in a society dominated by Christianity I had no prior knowledge surround Hajj and so my CK was extremely poor. I researched the subject heavily as I felt this would give me better insight into how to deliver the lesson as I felt my PCK was poor as a result of poor CK. As discussed previously greater CK does not necessarily result in greater PCK but it is necessary to master a certain amount of CK prior to obtaining a good level of PCK (Depaepe et al, 2015; Kleickmann et al, 2013). After researching I also drew on my own beliefs, as identified by Campbell et al (2014) and Coe et al (2014), about learning religious education and how as a child it is difficult due to the lack of reference points with which to relate the material to. I therefore planned a lesson taking the children on a pilgrimage around the yard linking stops made on the Hajj to specific places in the school yard. Overall the lesson was successful and the children really engaged in it. One child commented “how do you know all of this stuff?” which exhibited to me that having a basic CK is often sufficient as long as you can deliver it in a meaningful way. Next time I would include a short video about the subject at the beginning of the lesson as both a hook and as a way to transfer background knowledge to the children without direct instruction from the teacher.

General Pedagogical Knowledge
When planning a series of English lessons whilst on placement to develop the students’ story writing by varying their sentence starters I used Iceland’s (2018) banned Christmas ‘Rang-tan’ advert as a central theme. The video was shown at the start of each lesson and helped to engage the students every time. I found whilst on placement that engaging the students was half the battle for effective learning. If the students are disinterested then they are less likely to learn (OECD, 2017). I also tried to engage the students in the learning process by setting out learning objectives at the beginning of the lessons and informing them that the end goal would be to write their own version of the Rang-tan story in small groups and producing a slideshow using the ‘Puppet Edu’ app on the iPads. This gave the students focus and motivation. I did find it difficult to conceptualise the order of the lessons so that the students were progressing and building on their prior knowledge each time as I had no previous experience of doing this. For this I had to use the wisdom of my class mentor and adapt her ideas, something mentioned by Shulman (1987) and supported by Poulson (2001) to expand the knowledge base. Another aspect of GPK which I believe I exhibit well is having an awareness of what is going on around the class I was frequently given good oral feedback from my class mentor about this and my tutor wrote that “He exhibits a wider awareness of all children even when working with an individual or a group” (Appendix A). My GPK currently stands at a good but basic level by all accounts but there is still significant room for improvement which I believe will come with experience of teaching and thoughtful reflection which was identified by Kleickmann et al (2013).

Curriculum Knowledge
The current curriculum in Wales is changing following a report by Donaldson (2015) who has made several recommendations regarding the future structure of the school curriculum in Wales. Knowledge of the curriculum will give the teacher the tools they need to guide the teaching of certain subjects as it is their key reference point (Shulman, 1986). Whilst I was on placement, the school I was teaching in were committed to working towards the new structured curriculum for Wales. Donaldson (2015) identified three cross-curricular responsibilities for all teachers as literacy, numeracy and digital competence as they are paramount to the way we think, the way we learn and to modern life in general. These three responsibilities need to permeate through all other areas of learning and experience. I personally found it difficult to work out how to do this independently whilst on placement. However, with guidance from my class mentor I was able to work both literacy and numeracy into a science lesson. Following an experiment, I was able to teach time connectives to the students whilst getting them to write step-by-step instructions in a method for the experiment. Also, I included numeracy in the science lesson by teaching the students to draw bar charts from the results of the experiment. I see the new structure of the curriculum in Wales to be a positive change, but I feel that I do not yet understand it well enough to effectively implement all parts of it. This is partly because the new curriculum for Wales has not yet been finalised but a handful of schools such as the one I was on placement in are trying to adopt a similar structure to that recommended by Donaldson (2015). To improve my knowledge of the curriculum I feel I need to familiarise myself with the current curriculum for Wales and also the recommendations made by Donaldson to try and adapt my delivery of topics in preparation for the new curriculum.

Pedagogical Content Knowledge
When teaching a mathematics lesson whilst on placement I had to deliver a lesson on fractions. The class had not previously done very much work on fractions so it was still a new concept for them to grasp. My CK of fractions was quite strong but finding ways to deliver this information to young children in a way that they would understand was much more challenging. I used lots of pictorial resources to deliver the information including number lines, diagrams and drawn diagrams. However, there were a handful of children who were unable to get the concept. It was only on reflection after the lesson that I realised I should have begun with more concrete examples of fractions (e.g. pizza, cake) to introduce the concept and then move on to pictorial examples to help consolidate it by providing a different visual model (PDST, 2014). By improving my knowledge on how students learn specific topics or content it will allow me to be more effective when teaching as well as gaining a greater social sensitivity to better understand student’s misconceptions and varied perspectives on the same subject. Consequently, improving this will improve my instructional quality according to Baumert et al (2010) and Hill, Ball and Schilling (2008). 

Knowledge of the Learners and their Characteristics
Having a knowledge of the learners and their characteristics will allow the teacher to be more effective in their teaching as all students are different and there is no fixed method for teaching and learning. By strictly keeping to one approach this will limit the effectiveness of teacher delivery and teachers need to take into consideration any specific learner behaviours such as learning difficulties and experiences (Depaepe et al, 2015). During my time on placement I had several children in my class with general learning difficulties, one child with an autistic spectrum disorder (ASD) with traits of attention deficit hyperactive disorder (ADHD), a more able and one child on an individualised education program (IEP) because of her behaviour. Child A, the child on the IEP, was very difficult to engage in any type of written work. I noticed however that child A relished any opportunity to share work that she had done with the rest of the class. To be more effective I used to set child A mini targets to engage her in learning offering her lots of encouragement throughout the process and giving her praise when she completed the work. During one lesson on Islamic artefacts I used the game of Pictionary on the whiteboard to finish the session. I picked Child A to do the first drawing and she was visibly happy with being given the opportunity. She was able to draw an Islamic prayer rug well and then when questioned was able to state 2 facts about it. This approach to engaging child A paid dividends as she was able to learn information about artefacts and answer questions about one. This is just one example of how knowing the learners in your class can effect the effectiveness of the teachers delivery. This is supported by Depaepe et al (2015) and Wang, Haertl and Walberg (1993).

Knowledge of Educational Contexts
Educational contexts encapsulate the workings of the classroom or of the school, the local community, the funding of the school and the local culture. Having a knowledge of educational contexts will allow the teacher to be more effective (Shulman, 1987; Depaepe, 2015). In Wales it is important to link lessons to the local area by referencing specific Welsh historical, environmental, cultural, economic and linguistic features as it aids their application and understanding of knowledge (ACCAC, 2003). I was able to acknowledge the local community and culture when teaching a science lesson about waterproof materials. The class had previously been learning about flood-prone areas in Bangladesh and discussing which materials would be best to build a house out of in these areas. I then decided to bring the discussion closer to home and showed the students photographs of the floods of Bridgend town centre in the 1960’s. This gave the discussion and application of the knowledge more context for the young minds of the students who do not have any experience of far off countries like Bangladesh and worked as a good hook to reignite their interest in the subject.  The school my placement took place in was large, well-financed and situated in a more affluent area of Bridgend. Knowing this and I was able to plan lessons which utilised modern technology such as interactive whiteboards and iPads to help develop the pupils’ digital competence in a variety of lessons. Digital competence being another of the cross-curricular responsibilities alongside literacy and numeracy (Donaldson, 2015). Knowledge of educational contexts can help to inform a teacher of ways to structure lessons and manage the classroom as well as how to adapt their instructions to be more effective in the delivery of teaching and learning.

Knowledge of Educational Ends
A teacher’s knowledge of educational ends includes having an understanding of the purposes and values of education as well as their philosophical and historical grounds (Shulman, 1987). Donaldson (2015) has made numerous recommendations for the new school curriculum in Wales and has stated that there should be four main purposes to education:
· Ambitious, capable learners, ready to learn throughout their lives
· Enterprising, creative contributors, ready to play a full part in life and work
· Ethical, informed citizens of Wales and the world
· Healthy, confident individuals ready to lead fulfilling lives as valued members of society
(Donaldson, 2015).
It is the responsibility of all teachers to direct all teaching and learning towards the achievement of these four purposes. My placement school tried to embrace these purposes throughout their teaching. However, in reflection of my own experience I realise that although the four purposes were something I was very aware of in the new curriculum for Wales, they were not something which I used to inform the direction of my teaching. In future I will endeavour to acknowledge the four purposes in teaching and think of strategies which will cultivate them in each area of learning. This could be achieved by researching established methods for nurturing the desired characteristics in the students and also by discussing these with experienced teachers.

[bookmark: _GoBack]	This essay has discussed the relationship between teacher subject knowledge and its relationship with effectiveness of teaching and learning. Shulman (1987) proposed seven categories for what he termed a teacher’s ‘knowledge base’. After reviewing some of the literature it has been identified that although the different elements of Shulman’s (1987) knowledge base have a certain effect on the effectiveness of teaching and learning, some have a greater effect than others. PCK, for example has a greater impact on effective teaching than CK (Baumert et al, 2010; Kleickmann et al, 2013; Coe et al, 2014; Hill et al, 2005; Lloyd et al, 1998). This does not mean that specific CK is not held in as much esteem as PCK as CK is still a key factor in teacher effectiveness (Martin, 2008) and is seen by many as a requirement prior to the development of PCK (Kleickmann et al, 2013; Lloyd et al, 1998; Poulson, 2001). Not only are CK and PCK important as well as the other categories of the knowledge base but a review of the literature by Cordingley et al (2015) emphasised that it is also important for teachers to have clarity about learners’ starting points and their next steps. Effective teaching also necessitates the teacher to make strong in-the-moment decisions whilst simultaneously managing a multitude of differing agendas related to the school culture, parents’ expectations, the curriculum as well as the students themselves (Depaepe et al, 2015; Campbell et al, 2014). In conclusion, there has been a statistically significant relationship between teacher knowledge base and student achievement (Campbell et al, 2014). Consequently, the recommendation following this essay is that an enhancement of all aspects of the knowledge base paying special attention to PCK will result in more effective teaching and learning.
