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In this essay I will discuss and evaluate the relationship between teacher subject knowledge and effective teaching and learning within the primary school classroom. Firstly, I will discuss the literature that surrounds teacher subject knowledge and reflect on whether the knowledge that a teacher has about subject matter is all that is needed for effective teaching and learning to occur. I will then analyse my own teacher subject knowledge for primary teaching, basing my analysis on my first Professional Teaching Experience (PTE) in a placement school. For the purposes of this essay, I have chosen to take ethical considerations by ensuring the anonymity of the school, the teachers and the pupils that I observed, according to the BERA (2018) guidelines. 

School X is a large, urban primary school in the centre of Swansea that accommodates pupils aged three to eleven. Of the 400 plus pupils that attend School X, 35 % of pupils are eligible for free school meals’ and 16 % of the pupils have been identified as having additional learning needs. The school also caters to children who speak English as an additional language (around 16%). I was placed in a Year 2 class with 30 students (22 female, 8 male) all aged 6-7 years of age. The class teacher was assisted by one full time teaching assistant, as well as two teaching assistants who came in to help with reading.


Literature review

A teacher has the crucial role of supporting children in their acquisition of knowledge and understanding. However, Ball (1991) argued that teachers cannot help children to learn unless they themselves understand what they are teaching. Moreover, the research conducted by Stronge (2018) on the qualities of effective teachers suggested that in order for effective teaching and learning to take place within the classroom a teacher must possess substantial thinking skills and a solid knowledge base to draw from. In his own words ‘Knowledge of subject matter is a prerequisite for effective classroom instruction’ (Stronge, 2018; 13). Rowland et al. (2001) supported this in their study of the mathematics subject knowledge of trainee primary school teachers, finding that those trainees with a secure knowledge of mathematics, including and extending beyond the primary school curriculum, were more likely to exhibit competent teaching of mathematics, whilst poor subject matter knowledge led to less competent teaching of mathematics. From this research the link between subject matter knowledge and effective teaching and learning can clearly be seen.

It has also been suggested that teachers who hold a strong and secure knowledge of subject matter have more confidence in the classroom and are more likely to embrace opportunities for student directed learning and discussion. Goulding et al. (2002) noted that teachers that lack confidence in their subject matter knowledge may be inhibited in responding to students if an unexpected question is asked. Due to their lack of confidence, these teachers may resort to rigid, teacher directed lessons that leave little room for children to interact with and internalise the subject knowledge that is being imparted to them. This is demonstrated in Grossman’s (1985) study of trainee teacher Colleen. During Colleen’s lesson on literature, a subject that she was highly confident in due to her Master’s degree in the subject, Grossman observed how Colleen was highly interactive with her students and adopted a constructivist approach to her teaching, drawing on student ideas from their discussion of the text they were studying. However, weeks later during a unit of grammar, which Colleen admitted to being unsure of, her teaching style altered dramatically because of her lack of confidence in her subject matter knowledge. Gone was the interactive, constructivist teacher of the literature lesson and in her place was a nervous teacher lecturing her students from the front of the class. The dramatic change in Colleen and the way in which she taught her lessons emphasises the importance of having teachers with strong subject matter knowledge in the primary school classroom. It provides students with opportunities to engage directly with their own learning and ask questions/take part in discussions to extend their subject knowledge. This cannot happen if the teacher is not confident in their knowledge of the subject that they are teaching. It is important to note, however, that many of these studies also examined what constitutes a knowledge base for teaching. Is it just the subject matter knowledge of a teacher that is important, or are there other aspects of teaching that are necessary for effective teaching and learning to take place in the primary school classroom? Is effective teaching determined by how much a teacher knows about a subject or does a teacher’s pedagogical skills need to be taken into account? Here I will focus on the importance of teacher subject knowledge and whether good subject knowledge is all that is needed for effective teaching and learning to take place in the primary school classroom.

The discussion of teacher knowledge began with the seminal article by Shulman (1987), in which he proposed an overarching knowledge base for teaching, consisting of seven categories. Three of the categories suggested by Shulman emphasise the importance of secure subject matter knowledge (SMK) in teaching. He defined this knowledge as ‘the amount and organisation of the knowledge per se in the mind of the teacher’ (Shulman, 1986; 9), consisting of both substantive knowledge (the key facts, concepts and principles of a subject) and syntactic knowledge (how new knowledge in introduced and integrated into the existing body of knowledge for a subject). However, in addition to a teacher’s SMK and their knowledge of general pedagogical principles, Shulman proposed that there was a special form of knowledge unique to the teaching profession which constituted a major component of the knowledge base for teaching. This special form of knowledge became known as pedagogical content knowledge (PCK) and was based on the way in which expert teachers related their pedagogical knowledge (what they know and understand about teaching) to their subject matter knowledge (their knowledge about what they are teaching) to create a deep and integrated understanding of: the organisation of subject matter and topics and how to sequence this knowledge appropriately when teaching students, the misconceptions that students might face during their learning, as well as the ability to adapt and transform their SMK into something that can benefit student learning. Shulman defined pedagogical content knowledge as

‘…the blending of content and pedagogy…[and] the category most likely to distinguish the understanding of the content specialist from that of the pedagogue.’ (Shulman, 1987; 8)

This suggests that a teacher’s ‘subject’ knowledge cannot be limited to what they know about a particular subject. Instead, there is a need to acknowledge other aspects of teaching that contribute to effective teaching and learning. Shulman’s model of PCK suggests that a teacher’s knowledge of subject matter and their general pedagogical skills need to be integrated into one body of knowledge that a teacher can use to facilitate new understanding for their pupils. Without it, effective teaching and learning cannot occur. Additionally, in their research into what makes good teaching, Coe et al. (2014) found that it was the blending of content and pedagogy that had the biggest impact on student learning. They argued that a teacher must possess a strong level of SMK, as well as an innate understanding of how their students think about the content being taught, for effective teaching and learning to take place. Having a strong understanding of SMK and how students think about content enables teachers to translate their understanding of a topic into student learning and understanding. Grant et al. (2013) suggested that effective teaching does not reside simply in the subject matter knowledge of the teacher, but that the teachers who understand how to transform that SMK into appropriate learning activities based on their students’ abilities are able to create the most effective learning environments. 

The case study of Lucy by Park & Oliver (2007) demonstrates the importance of integrating SMK and pedagogical knowledge for effective teaching. In this study, it is clear that the integration of Lucy’s subject matter knowledge on the topic of zinc, her knowledge of the science curriculum and her understanding of the possible misconceptions her students might have during the lesson, and the resulting PCK she applied to her teaching allowed Lucy to overcome a challenging moment during her lesson, and to help her students arrive at an understanding of the topic that was being taught. Van Driel et.al (1998) argued that an adequate knowledge of subject matter is needed for PCK to develop and this is shown in the case of Lucy and her science lesson. Her in-depth knowledge of the subject matter was a necessary and important part of the lesson, enabling Lucy to recognise that the shattering of the zinc would lead to student misconceptions, however, it was the blending of this knowledge and Lucy’s pedagogical skills of questioning and discussion with her students that created an effective teaching and learning moment. Weiss and Miller (2006) has also suggested that it is teachers with a strong and deep understanding of their subject that are more likely to take a constructivist approach in the classroom. They noted that teachers secure in their knowledge of subject matter use teaching strategies that allow students to construct and internalise knowledge, leading to higher order learning in the classroom. When the zinc shattered, Lucy was able to apply her SMK and PCK to guide her students thinking away from misconceptions about what happens to zinc when hit, and into an understanding of the topic of zinc itself.

This emphasises how the knowledge base for teaching needs to be broader than simply focusing on subject matter knowledge. Research into this subject by Harris & Sass (2009) and Agathangelou et al. (2016) indicates that SMK is an imperative aspect of the teacher knowledge base, as teachers with strong SMK are able to positively impact student learning. However, from Park & Oliver’s research into PCK it can be seen that for effective teaching to occur in the classroom, a teacher must have more at their disposal than SMK. Without her blending of content and pedagogy, Lucy’s science lesson could have taken the same direction as trainee teacher Colleen in Grossman’s study (1985).

The importance of blending content and pedagogy in teaching is reflected in the research conducted by Rowland et al. (2003), in which they proposed a comprehensive tool through which to observe and analyse teacher subject knowledge. They named this tool the Knowledge Quartet (KQ). The KQ was split into four ‘members’ or dimensions that Rowland et al. named: foundation, transformation, connection and contingency. The first dimension of the KQ, Foundation, relates to the theoretical background of SMK and PCK in teaching, as well as a teacher’s beliefs about teaching. Transformation looks at the way in which teacher’s transform their SMK and transmit these ideas to their students by using examples, illustrations, and representations. Connection focuses on the sequencing of subjects and lessons, in addition to associating lessons with previous ones and using student’s prior knowledge to help move learning forward. The last member of the Quartet, Contingency, deals with the unexpected aspects of a lesson that can cause a lesson to deviate from what was previously planned. These unexpected aspects can range from the teacher using an unplanned example to a student asking a question that the teacher is unprepared for. The KQ helps teachers to reflect on their own practice and use this knowledge to develop their own content knowledge to further student learning in lessons to come. Turner (2012) noted that the use of KQ in mathematics lessons specifically can help teachers become more reflective and continue their professional development. The KQ helps teachers to focus, not just on what they know and how that can be improved, but how they teach and the impact this has on student learning. 

The Knowledge Quartet, therefore, correlates with the first three categories of Shulman’s knowledge base for teaching. In a later text, Rowland et al. (2009) clarified that the development of the Knowledge Quartet emerged from the observation and analysis of mathematics lessons. Indeed, much of the literature centred around the Knowledge Quartet focuses on mathematics and the teacher knowledge that is required to teach mathematics effectively (Weston, 2013; Liston, 2015; Unver, 2018). Despite the clarification put forward by Rowland et al. (2009), it is possible to apply the KQ to other aspects of the curriculum and subject knowledge as the main focus of the KQ is the SMK and PCK of teachers. This is demonstrated by referring to Park & Oliver’s (2007) case study of Lucy. The many aspects of teaching that Lucy utilises in her lesson correlate to both Shulman’s knowledge base for teaching as well as the Knowledge Quartet. What should be noted here, however, is that the KQ is a tool for reflection in order to help teachers develop their professional knowledge. This has been demonstrated in the observations of mathematics lessons, (Turner, 2012; Livy, 2010), and can be seen in Lucy’s analysis of her science lesson. It can be argued, therefore, that while the KQ shares many of the same views as Shulman’s knowledge base, primarily it is a tool for teachers to develop and expand their knowledge of teaching and can be used to improve both teaching and learning. 

From both of these essential readings and the literature that surrounds them, it is clear that a teacher’s ‘subject’ knowledge cannot be simply limited to what a teacher knows or how they manage a classroom. A broad view of the different aspects of teaching needs to be considered when discussing the knowledge of a teacher. A teacher must have a strong and secure knowledge of subject matter, the understanding of how to evaluate student knowledge and thinking, and the ability to transform this knowledge into something that can benefit student learning. While Shulman’s model of PCK, the specialised form of knowledge unique to teaching that has been outlined above, has been widely debated and contested, with researchers expanding and changing what constitutes PCK for teaching (Grossman, 1990; Hattie, 2012), it is acknowledged throughout the research into teaching that effective teaching and learning occurs when a teacher is able to blend content and pedagogy together. Therefore, a teacher’s ‘subject’ knowledge has to be seen as being more than their own understanding of subject matter and must include a range of aspects from the teaching knowledge base in order to be effective.





Analysis and Evaluation of Subject Knowledge

Whilst on my first teaching practice, I noticed that I lacked an area of subject knowledge essential to teaching in Wales. This was my knowledge of the subject Welsh. As noted by Donaldson (2015) in his proposal for the new curriculum, the Welsh Government has designated the teaching and learning of the Welsh language as a key priority moving forward. This has meant that the Welsh language has become a central element of one of the six new Areas of learning and experience set out in Donaldson’s report Successful Futures (2015). The lesson that I have chosen to focus on (see Appendix 1) is linked to the Languages, Literacy and Communication area of learning and experience, and this involved the pupils completing a questionnaire, using the new Welsh pattern that they had been taught. For the children working with the teaching assistant, the Welsh pattern was used to ask and answer questions about their favourite colours.

With limited foundation knowledge and no prior experience of teaching Welsh, I suffered from a lack of confidence before I began teaching the lesson. Despite my planning, I felt out of my depth with the subject matter (see Appendix 2) and this had a profound effect on how the children interacted with this new Welsh pattern. As noted in Grossman’s study of Colleen, a lack of confidence in one’s own SMK can negatively impact the teaching and learning that occurs in the classroom (Goulding, 2002; Ball, 1991). Borko (2014) also argued that it is essential for a teacher to ‘understand the central facts and concepts of the discipline, how these ideas are connected, and the processes used to establish new knowledge’ (Borko, 2004; 5), whilst Stronge (2018) suggested that a teacher’s knowledge of subject matter (facts, principles, methods etc.) determines a teacher’s pedagogical thinking and decision making. Despite my understanding of the central concepts, my lack of confidence in my SMK effected my teaching methods, resulting in a didactic, teacher-directed start to the lesson in which I was unable to blend subject knowledge and pedagogical thinking. There was little room for students to interact with the lesson themselves, which left them confused and unsure when it came to them using the Welsh patterns. In this way, my lesson heavily resembled Colleen’s lesson from Grossman’s (1985) study, with both myself and Colleen controlling the lesson from the front of the classroom and preventing the children from interacting with and internalising the knowledge that I was trying to impart to them. Following this didactic start to the lesson then, many of the children completing the questionnaire resorted to using English to ask and answer the questions. It was my lack of confidence in my SMK and my consequent poor PCK that led to poor learning occurring during this lesson.

In order to overcome this, I observed my class mentor teaching the introduction of the following Welsh lesson. The difference in the two lessons was drastic. My class mentor was confident in her SMK and this allowed her to successfully transform her knowledge into something that benefitted student learning. I noted the way in which she linked the new Welsh pattern with certain actions, which served as a prompt for the children when they were unsure of the pattern. I used what I had observed and reflected upon in these two lessons in my next attempt at a Welsh lesson (see Appendix 3). My use of reflection and analysis, which is linked to the Knowledge Quartet, enabled me to better my teacher knowledge and my teaching of Welsh for my next lesson. I also improved my SMK (as well as my confidence in teaching this subject) and consequently my PCK (Van Driel et al. 1998), which was reflected in how my style of teaching changed and how I transformed my SMK into activities that were appropriate for the learners in my class, allowing more effective teaching and learning to take place. 

Another lesson (see Appendix 4) I have chosen to focus on for the analysis of my teacher subject knowledge is linked to the Mathematics and Numeracy area of learning and experience. This lesson involved the children rolling a dice and then doubling the number that they had rolled. My foundation knowledge for this lesson was much more secure than that of my Welsh lesson. My increased confidence allowed me to plan appropriate and engaging activities for the pupils to complete during the main body of the lesson. However, I took my understanding of the subject matter for granted and subsequently failed to explain the concept in an accessible way for the lower ability learners in my Maths group. The introduction of the lesson comprised of a video introduction of the concept and then working through an example of doubling on the interactive white board with the children. While this was a good start to the lesson, my class mentor noted in her oral feedback (see Appendix 5) that I should have worked through more examples with the children before asking them to complete the tasks. I had dismissed them from the carpet before I had ensured they had a good grasp of the mathematical concept they would be using throughout the lesson and this was reflected in the confusion of the lower ability learners. My class mentor, who I had asked to work with the lower ability learners, had to work with them as a group to structure their understanding, before they could attempt to complete the main tasks independently.

My limited use of examples during this lesson is linked to the transformation stage of the Knowledge Quartet. This looks at the way a teacher is able to transform their SMK and transmit these ideas to their students through the use of examples, illustrations and representations. This example also links to Shulman’s theory (1987) of the knowledge base for teaching, in which he argued that a teacher’s knowledge of subject matter, while important, is not the only aspect that should be considered when discussing effective teaching and learning. Ribeiro & Yanez (2012) support this, suggesting that it was teachers with strong pedagogical content knowledge and secure knowledge of the concepts they were teaching, that had a better understanding of how to choose examples and sequence tasks suitable for the lesson. This demonstrates that, during this mathematics lesson, it was my PCK that was lacking and not my SMK. I failed to transform my knowledge of the subject matter and transmit the concept of doubling in an accessible way for all of my students.

In order to improve in my next lesson on doubling, I needed to rethink how I could transform and transmit my SMK to my students. Using the feedback of my class mentor and my own reflection and analysis of the lesson, I altered my lesson plan to include more time to work through examples with the learners. This not only allowed me to address a gap in my own knowledge base for teaching, but to also enabled me to better assess the children’s understanding of the concept that was being taught. It enabled me to use more pedagogical strategies, such as questioning, to stretch and challenge the learners and help them to internalise the knowledge that I was teaching. My more effective transformation of subject knowledge allowed the pupils to progress successfully in their work on doubling and this facilitated more effective teaching and learning to take place, due to my subsequent blending of content and pedagogy (Shulman, 1987). Furthermore, McBer (2001) argued in their research into early professional development for teachers that pupil progress only occurs when a teacher is able to successfully apply subject knowledge and subject teaching methods. This is emphasised by the second doubling lesson that I taught, where I used my SMK and pedagogical skills to help the pupils progress in their knowledge of the mathematical concept of doubling.

Addressing this gap in my PCK for mathematics is significant with the introduction of the new curriculum. In Successful Futures (2015), Donaldson proposed three cross curricular responsibilities for teaching; literacy, numeracy and digital competence. Literacy and numeracy have been cross curricular responsibilities for teachers since 2013, which saw the introduction of the Literacy and Numeracy Framework. However, more emphasis has been placed on these responsibilities to help improve these skills and ensure that learners have a solid foundation of knowledge that they can use and apply across the curriculum. As numeracy is a cross curricular responsibility, it is essential for my SMK and PCK to be secure as this will enable me to include and teach mathematical concepts across the curriculum. This is equally as important for the other two cross curricular responsibilities.

It is clear from my evaluation and analysis of my own knowledge base for teaching that a teacher’s knowledge base needs to be secure to ensure that pupil progress occurs. Moving forward in my own practice, I need to reflect on and analyse my SMK and subsequent PCK to guarantee that there are no gaps in my knowledge base for teaching, as this will enable me to create an effective teaching and learning environment in the primary classroom. In addition to secure SMK and PCK, Shulman noted that ‘a knowledge base for teaching is not fixed and final’ (Shulman, 1987; 12). It is important then that while I use Shulman’s ideas for the knowledge base and the tool of the Knowledge Quartet to make sure my teacher knowledge is solid and secure, I also recognise that my knowledge base needs to be flexible to accommodate the new curriculum and the effect this will have on my teacher knowledge base. 


Conclusion

To conclude, a teacher’s subject knowledge is comprised of more than just what they know about the subjects they teach. Whilst it is essential to have a good understanding of subject matter, it is the blending of content and pedagogy that enables effective teaching and learning to take place in the classroom. The literature surrounding subject knowledge for teaching demonstrates the need for a teacher to have a deep understanding of subject matter, understanding of how their pupils think and interact with new content, and possess the ability to transform their SMK into something that benefits the diverse range of learners that can be found in the primary school classroom. The reflection on my own teacher knowledge illustrates the importance of my blending SMK and pedagogical skills successfully to ensure pupil understanding and progress, as well as the importance of using examples as a tool to structure student understanding. Moving forward I will use examples within my teaching to transmit my SMK in an accessible way for my students, ensuring a cohesive fusion of subject knowledge and pedagogy to create engaging and constructive lessons for my pupils. 
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