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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]The inclusion of good subject knowledge as a quality of effective teaching appears to be so apparent that some commentators of educational practice have noted it is often taken for granted. (Kyriacou, 1997) Quality teaching is measured by assessment of pupil progress, therefore, defining what underpins effective teaching is no easy feat. (Coe, Aloisi, Higgins, Elliot-Major, 2014).  Many have complied a list of qualities that they believe are principles for effective teaching and many have noted that teachers’ subject knowledge has the strongest impact on effective teaching (Coe et al, 2014). This essay will discuss what scholars have interpreted as ‘good subject knowledge’ and how this can be observed in demonstrations of effective teaching. This essay will also explore how the emergence of the new curriculum reform in Wales may influence further discussion on the relationship between teacher subject knowledge and effective teaching. Finally I will connect all of these theories to my own teaching which occurred whilst on PTE and use these experiences to evaluate the importance of teacher subject knowledge. 
Literature Review
Guerriero (2017) suggests that teaching is a profession that requires a specific knowledge base. Shulman (1987) was one of the first to define what this ‘knowledge base’ entailed. Shulman (1987) listed 7 strands that represented what teachers should know. These are by explicitly prioritised by Shulman, but the first strand he states is ‘content knowledge’ (Shulman, 1987, p.8). Teachers must have an understanding of what it is they intend to teach as a lack of content knowledge would inevitably result in ineffective teaching. (Kyriacou, 1997) Empirical research has validated this notion. Observers have noted the level of effectiveness in lessons has been directly influenced by the teacher’s content knowledge (Shulman 1987). Teaching styles were much less interactive and opportunities for pupils to think independently and question further were far more limited when teacher content knowledge was lacking (Shulman, 1987). In order to analyse the relationship between teacher’s subject knowledge and effective teaching, we must first understand what is meant by ‘teacher’s subject knowledge’. Is it simply what teachers know, or is it more complex? 
From Shulman’s (1987) research and observations of trainee teachers, he concluded that when defining subject knowledge, we must consider the importance of content knowledge (CK) which relates to what teachers know about a certain subject but also recognise the importance of pedagogical context knowledge (PCK). PCK refers to the ways in which teachers transform what they know into certain pedagogical strategies that enable student to understand and learn (Shulman, 1987). Kleickmann (et al, 2013) has agreed with Shulman and suggested that it is the PCK of the teacher that makes the content knowledge available to learners. The implication of Shulman’s definition on the relationship between subject knowledge and effective teaching is that subject knowledge requires a much more complex definition than simply what we know about a subject. Strong subject knowledge is the result of a unification of CK and PCK. Teaching requires both of these elements to interact in order to be effective (Shulman, 1987).  
Shulman’s interpretation of subject knowledge and its relationship with effective teaching has informed later work that has explored in more depth the fundamental aspects of teacher subject knowledge. Rowland, Huckstep and Thwaites (2003) conducted research of trainee teachers teaching Mathematics and studied how their subject knowledge influenced the quality of their teaching. Their finding and results were compiled into 4 units referred to as the ‘Knowledge Quartet,’ (KQ) (Rowland, et al, 2003). The first stage of the KQ is referred to as the ‘foundation’ and this entails knowledge and understanding that teachers have of the subjects they teach and the knowledge that they have acquired through their teacher training institution (Rowland et al, 2003). In short this is the CK that teachers have about a certain subject area or topic. As with Shulman, CK has once again been highlighted as an important factor in the qualities of effective teaching. The second stage of the KQ is ‘transformation,’ (Rowland et al, 2003). This refers to the process of transforming CK into a ‘pedagogically powerful’ structure that can be delivered to pupils for them to learn and understand (Rowland et al, 2003, p.98). This relates to the strategies that teachers employ to transfer their CK to their pupils either through illustrations, explanations, questioning and enquiry (Rowland et al, 2003). Both the ‘foundation’ and ‘transformation’ aspects of the KQ reiterate Shulmans emphasis on the importance of both CK and PCK when defining effective teaching. The third stage is ‘connection,’ and this emphasises the importance of clear planning of the sequencing and ordering of topics and recognising that some areas of learning could be more difficult for pupils to comprehend than others (Rowland et al, 2003). This suggests that teachers must be able to recognise that a whole class of pupils, a group of pupils or even a single pupil may struggle with activity ‘x’ as opposed to activity ‘y’ and therefore may need more scaffolding applied to their learning. This also entails the ability to understand that pupils may need to learn about topic ‘x’ before they can understand topic ‘y’. In the light of this view, it can be argued that teachers not only need to have strong CK and PCK but can also demonstrate curriculum knowledge. This links to Shulman’s (1987) work as he recognises knowledge of the curriculum as a category within his interpretation of a teacher’s knowledge base. Therefore the implication of this for the relationship between subject knowledge and effective teaching is that knowledge of the range and depth of the curriculum and the ability to plan and conceptualise when and how to teach certain topics, could be the difference between effective and non-effective teaching. The final element of the KQ is ‘contingency’. This involves the teacher’s ability to react to unexpected and unplanned contributions that pupils may make in lessons that could require the teacher to deviate from their original plan or line of thought (Rowland et al, 2003). In order to do this successfully and confidently, a teacher would need the reinforcement of their CK and PCK to substantiate this. It can be argued that the KQ is an accumulative structure with CK as the overall foundation that helps to inform effective and appropriate pedagogy that transforms CK into accessible information for pupils. Both of these elements then inform how lessons and topics are sequenced and connected through knowledge of the curriculum. Finally, all three of these elements work together, to support the teacher when a ‘contingency’ plan is needed. Both Shulman and the KQ reiterate the importance of subject knowledge in the relation to effective teaching but also highlights the fact that subject knowledge embodies a multitude of different elements that all aim to develop pupils learning. 
Another important element that has been recognised as having an impact on the relationship between teacher subject knowledge and effective teaching are the ways in which teacher’s attitudes and enthusiasm can influence the delivery of their subject knowledge. Hattie (2012) recognises that CK and PCK are definite qualities of good teaching, but offers an alternative opinion to what is synthesised in Shulman’s work and KQ by highlighting how teachers can make a positive impact on learners in their delivery and enthusiasm for certain topics. This can then promote motivation and engagement amongst students and it is this element that will highlight the difference between an effective and non-effective teaching (Hattie, 2012). This notion is reciprocated by Baum (2002) who suggests that a lack of enthusiasm when delivering lessons will ultimately suggest that what is being delivered is unlikely to be our best practise. With this in mind we can question where does the relationship between enthusiasm and subject knowledge derive from? Stephens and Crawley (1994) suggest that secondary school teachers generally teach a subject that they enjoy and have studied through higher education. This helps to create effective teaching as a teacher’s own enjoyment and enthusiasm for a subject will translate or ‘rub off’ when delivering this subject to pupils in lessons (Stephens and Crawley, 1994, p. 27). If enthusiasm for a topic is so important, how does this translate for primary school teachers who are expected to teach a range of subjects and inevitably interact with subjects they do not enjoy? Rowland (et al, 2003) have recognised that when teachers are not as confident or enthusiastic about teaching a subject, this can prompt anxiety and reluctance about teaching it to a class. Negativity towards a subject can ‘rub off’ on pupils just as much as positivity. Baum (2002) suggests that teachers develop anxiety or a dislike to certain subjects either because of their own personal schooling or because they lack content knowledge in that area. Although Hattie (2012) has suggested that effective teaching derives from the attitude and belief of the teacher, it can be argued that these attitudes are influenced by good or a lack of CK. It can even be argued further that having good CK and PCK can help to foster positive attitudes towards subjects that teachers may have less enthusiasm towards. Baum (2002) supports this by suggesting that in order to combat anxiety towards a certain subject within the curriculum teachers have to apply their own interests and strengths to these areas so that this can have a positive impact on teacher’s enthusiasm for delivering such lessons. For example a teacher that dislikes teaching Mathematics, yet enjoys teaching music, could consider incorporating musical skills by teaching a Mathematics lesson through song. Not only would this help to foster more positive enthusiasm for the teacher and pupils, but would also be an example of cross-curricular activity. This shows how good CK can be applied to area where CK and enthusiasm is perhaps lacking. The implication for the relationship between teacher subject knowledge and effective teaching is that the delivery of subject knowledge is as important as the content of subject knowledge. However, there is no evidence to suggest that enthusiasm can make up for a lack of CK in every situation, but enthusiasm for a subject can help to promote motivation and engagement amongst pupils and is most certainly a sign of effective teaching. 
Another element of teacher subject knowledge that should be considered is the depth of CK and PCK that is expected from primary school teachers and the impact this has on the relationship between subject knowledge and effective teaching. Edwards and Ogden (1998) have noted that secondary school teachers are expected to have a certain depth of knowledge in their subject because it is often the only subject they are required to teach.  Edwards and Ogden (1998) also argue that this depth of knowledge cannot be expected to be sustained in primary school as teachers are expected to teach a breadth of subjects. In the light of this view one could then believe that CK for primary school teachers is not as desirable because it does not have to be as specialised as with secondary school teachers. However, there is evidence against this notion. In 2016 the Welsh Government planned to reform teacher training and education in Wales and one of the reforms was to place an emphasis on greater subject specialism for those wanting to teach in primary schools (Welsh Government website, 2016). This suggests that there is a demand for primary school teachers to have specialised knowledge in certain subject areas where they may be required to teach that subject to all ages throughout the school. There is also a demand for the Welsh language to be more prominent in Welsh schools with the government’s drive for one million Welsh speakers by 2050 (Welsh Government website, 2016). This will have on impact on the relationship between teacher’s subject knowledge and effective teaching as the link between CK and PCK will assume increasing importance as more primary school teachers will be required to have more specialised subject knowledge. 
An element that will have an impact on the relationship between teacher subject knowledge and effective teaching is the emergence of a curriculum in Wales that is currently undergoing reform in line with Donaldson’s independent review that was introduced in 2015. The implications of this on teachers subject knowledge is the inclusion of the six ‘Areas of Learning and Experience’ (Donaldson, 2015). The addition of ‘Experience’ is to emphasise the importance of offering children educational experiences that can help develop and motivate enjoyment in their learning (Donaldson, 2015). Because of this, it can be questioned that teachers may have to acquire another element of knowledge. Herold and Waring (2016) have commented on what they refer to as ‘practical’ subject knowledge suggest that there is a lack of ‘practical’ subject matter knowledge (Herold and Waring, 2016, p. 231). This relates to the idea of teachers transforming their knowledge into a practical experience. This will have a clear impact on teacher subject knowledge as it can be argued that ‘practical’ subject knowledge will be a string that will have to be added to the ‘subject knowledge bow.’ Teachers will not only have to demonstrate good CK and the skills to transform such CK into pedagogical strategies, but teachers will also have to use this knowledge to create and facilitate an experience for pupils. Donaldson (2015) suggests that these areas of learning and experience (ALE) should interact with each other and when planning day-to-day activities, teachers should draw on all of these areas to help children make sufficient links across these areas (Donaldson, 2015). This idea of connecting ALE together will require teachers to embody the connective aspect of the KQ and will also emphasise the importance of CK, PCK and curriculum knowledge. A BBC Wales education correspondent has recently reported that the education minister has expressed concern with the lack of clarity in the reform so far and has suggested that pupil knowledge and understanding will rely heavily on ‘the knowledge and experience of individual teachers as opposed to an entitlement defined by the curriculum (BBC website, 2019). It can be questioned whether this emerging curriculum will ultimately put more pressure on teachers to demonstrate good CK and PCK and put any discrepancies that teachers have with their subject knowledge in the spotlight. In opposition to this argument, Donaldson (2015) has suggested that the ALE are not set subject areas and when planning activities, teachers should draw from a range of areas and skills. With this in mind, it could be argued that this will make is easier for teachers to draw on specific areas where their CK is stronger. However will this be a demonstration of effective teaching? At this stage we can only predict how the new curriculum reform will impact the relationship between teacher subject and effective teaching. Nevertheless, what will remain important is, as has been discussed by Shulman and the KQ and that is the teacher subject knowledge which includes the unification of CK and PCK will still remain the most vital quality in determining effective teaching. 
PTE Reflection
I will now reflect on my own teaching within my PTE experience so far and highlight the importance of subject knowledge and the relation to effective teaching. Throughout this reflection the school, its staff and pupils will remain anonymous. The school I was placed in is a small village school in Pembrokeshire. The school primarily serves the village and several other small villages in the immediate area. There are currently 120 pupils on roll. English is the main language spoken in the home. The school has identified around 10% of pupils as having additional learning needs and around 10% of pupils are entitled to receive free school meals. I was placed in a mixed age class of year 1 and 2 comprising 30 pupils. The class teacher was assisted by 2 LSA’s. 
I am going to structure my reflections through the 4 elements of the KQ and draw on experiences where I feel I have incorporated these elements successfully in my teaching but also reflect on incidents where I have struggled to demonstrate these elements. I am going to use the KQ to reflect on a range of subjects that I taught or observed throughout my PTE experience. I will also utilize the research of Shulman and others previously discussed so far in this essay, to identify aspects of effective and non-effective teaching. 
· Foundation	
Whilst on PTE I found there were some areas of my subject knowledge that were stronger than others. The first few lessons I taught, focused on Remembrance Day and the centenary marking the end of the First World War. I felt relatively confident with teaching this subject as I studied the First World War as part of my history degree and I felt this would help me to encourage the pupils to understand the importance of Remembrance Day. I was also extremely enthusiastic about teaching this particular topic as it is one that I enjoy and as Stephens and Crawley suggested (1994) I hope this enthusiasm would transfer successfully to the pupils. I researched local war heroes and found soldiers who had lived in the same area as the school and had the same surname as the pupils in the class. This created a personal connection for these pupils to the people that we were discussing in the lesson. Lomas (2010) suggests that drawing on personal experiences and connections can help engage pupils with their learning. I believed that if I could create this connection then I would be able to help the pupils understand, make them aware and appreciate the human achievements and sacrifices that have been made by those in the past. This was evident as for their main task, pupils wrote thank you notes to the soldiers and some addressed their notes to soldiers we had discussed and used the language that they had identified from the stories of what these soldiers did to receive war medals. This highlights what Shulman (1987) has suggested, that when teachers have more confidence in their own content knowledge, this can result in a more effective and engaging lesson. 
Alternatively, I have found my content knowledge is somewhat lacking in my use of Welsh and the use of Welsh throughout the curriculum. I do not feel confident in my own use of Welsh and I worry that I may teach the pupils language that is incorrect. In Welsh lessons I observed and supported, pupils asked me how to write certain words in Welsh and I was not able to answer or help them. This has had an impact on my confidence and therefore highlights how effective teaching styles can diminish when there is a lack of confidence in ones CK (Shulman, 1987). In order to overcome this, firstly I would need to create a more solid content knowledge base for Welsh by referring back to the curriculum and understand the range of skills that are to be developed in that area of learning. I can start building confidence by practicing the Welsh I need to know and could put posters up on the wall of the back of the classroom that I can refer to throughout lessons that remind me to use certain phrases. 

· Transformation 
This is the aspect of the KQ that I found the most difficult throughout my PTE. I particularly found it difficult to transform my CK for maths into an appropriate pedagogical concept that the pupils understood. I feel that I have a good understanding of Mathematical skills. However I had a tendency to overlook how mathematical skills can be difficult to comprehend. However, I found this easier to overcome when I used visual scaffolds in my lessons. When teaching a lesson on halves and quarters I used a hanger and some pegs to visually represent how we would divide a number into two equal parts. This representation helped pupils to understand the concept of halving numbers. Once I could sense that they were more confident, I put the hanger behind my back and say out loud a particular number. Pupils then had to respond by saying what half of that number was. This is an example of using the Social constructivist concept of the Zone of Proximal Development (ZPD) (Grigg, 2015). This links to the idea that in order for children to learn they need appropriate scaffolds to be put in place that can nurture their learning (Grigg, 2015).These scaffolds can then be taken away so that pupils can work more independently. This highlights the importance of the relationship between CK and PCK. It is not enough to rely on CK in order to teach effectively.  
· Connection
I utilised this aspect of the KQ when teaching a hot seating activity in an R.E lesson. In a previous lesson, pupils had learned about the events and the characters in the nativity story. They also learnt how to ask effective questions in an English lesson. Therefore I felt that a hot seating activity where the pupils could interview characters from the nativity story seemed like an appropriate next step. During this activity the pupils demonstrated the Constructivist theory of learning where pupils consolidated their understanding of a topic by building on prior knowledge they had acquired through previous lessons (MacBlain, 2014). In order for this to be successful I had to employ my knowledge of the curriculum as I had to be aware of the skills and knowledge that the pupils would have previously learnt in order to create an activity that would bring these skills together. 
However there was another incident where I had failed to apply this concept of ‘connection’ within an English lesson. Pupils first read and deconstructed a poem about building a snowman. Then the class was tasked with writing instructions on how to build a snowman. Some pupils struggled with this activity because I had not considered the fact they had not produced any instructional writing prior to this lesson. The task involving the poem and the written task were not effectively connected and the deconstruction of the poem did not help to prepare them for the written task as its only relevance was that it featured a snowman. In this situation, it may have been more beneficial for the pupils to look at a set of instructions that they could have used as a model for their own instructional writing. This emphasises how the sequencing of topics is important as it is up to the teacher to ensure that pupils have the relevant skills and knowledge in place in order to progress. 

· Contingency 
 There was one incident where my subject knowledge aided me in altering my thinking due to an unexpected answer during a discussion in a recipe writing task. Pupils were asked to write a recipe for peace in the context of the end of the First World War. During a voluntary discussion I asked pupils to think of how people at the time would have felt when the war ended and asked them to define what ‘peace’ meant in this context. One pupil answered with ‘silence.’ The pupil has given a literal definition of the word rather than thinking within the context of the discussion. Instead of drawing attention to the fact that the pupil had given an answer I had not anticipated, I utilised my CK to put his answer into the context we were discussing so that it was more of an appropriate answer. I explained how people who lived near the battle grounds where the fighting had taken place during the war, noted how quiet it was as they could no longer hear the echoes of shell fire once the Armistice was signed. I used language that I hoped would remind them of the information they had learned in a previous lesson so that they could make the connection to this information. Therefore ‘silence’ was an excellent answer to give with this in mind. 
In another incident, the class had a similar discussion where pupils were volunteering their answers to questions I broached. A pupil gave an answer that I had not anticipated and I was also unable to explain a possible reason for their answer because my CK was not as strong in this area. I responded to the pupil by saying, ‘not quite (pupils name) try again.’ The pupil reacted by becoming extremely distressed and did not participate any further in the lesson. Granted this is an extreme reaction but this was regular and expected behaviour for this particular pupil. It has been argued that when a teacher dismisses a child’s contribution to a lesson or discussion, this can have damaging effects and is not a demonstration of effective teaching (Rowland et al, 2003). To combat my lack of CK, I could have instead asked the pupil to explain what they meant by their answer to help me understand their thinking and how they had arrived at that answer. This highlights how CK can have an impact on the other aspects of the KQ. 

Conclusion
In conclusion, it is impossible to ignore the importance of teacher subject knowledge and its relevance to effective teaching.   It has been highlighted in Shulman’s work and the evidence presented in the KQ, that it is important to consider how we teach, how we employ pedagogy, how we connect topics and learning together and how our subject knowledge can aid us in responding to unanticipated reactions from students. The enthusiasm for subjects can also have an impact on demonstrations of effective teaching and with the new reform of the curriculum underway, teacher’s subject knowledge could not be more important. There are other variables that contribute to being an effective teacher but teacher subject knowledge has the most sufficient impact. Reflecting on my own teaching practice, I have recognised and appreciated the importance of strong CK and effective PCK as this has made the difference between lessons that have gone well and lessons that have not been as successful. In order to improve my own teaching, I need to use more effective pedagogical strategies in order to translate my CK in a way that will increase opportunities for effective learning and independent understanding. In order to do this successfully I will need to ensure that my CK is strong in every area that I teach and that I use a range of techniques, resources and scaffolds to make this knowledge accessible to every pupil within the class. 
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