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A critical analysis of the relationship between teacher subject knowledge and effective learning and teaching in the primary school. 

There is much literature to support the interpretation that having sufficient subject knowledge is paramount to successful and effective learning and teaching (Ellis, 2007; Furlong et. al, 2000). However, Schulman (1987) was the first to recognise the seminal idea that subject knowledge for teaching is more than just what you know about the subject you’re teaching. In his work, Schulman (1987, p.4) offers a perspective on the “intellectual, practical, and normative basis for the professionalization of teaching”.  In more recent years, Arthur et al. (2015, p.26) expanded on this idea on a more personal level and stated that “particularly in the UK, less attention has been paid to the kind of person a good teacher needs to be”. In the study, Arthur et al. (2015, p.26) found that the strengths of ideal teachers also include: “fairness, humour, love of learning and creativity”. 
Within this essay I will explore and analyse further literature that determines the relationship between teacher subject knowledge and effective learning and teaching in primary school. I will also evaluate and analyse my own knowledge base using Professional Teaching Experiences (PTE) from my placement school. In order to ensure the anonymity and confidentiality in line with the British Educational Research Association (BERA, 2011) guidelines, I will use the pseudonym: ‘School A’ when referring to my placement school. 
School A school is currently on two sites: the Foundation Phase and the Key Stage 2 department which are approximately half a mile apart. There are 450 pupils on roll aged three to eleven, including sixty-two part-time pupils in the nursery class. Very few pupils come from an ethnic minority background or speak English as an additional language and no pupils speak Welsh at home. About 14% of pupils are eligible for free school meals, which is below the national average. The individual school budget per pupil in 2015-2016 is £3,397 per pupil (ESTYN, 2015). 
I was placed in a Year 1 class, which consisted of 31 pupils, (13 male and 18 female) aged 5-6 years old. The classroom teacher was assisted by one classroom assistant as well as occasional student’s completing placements. 

Literature Review
Schulman (1987) initiated the seminal debate around the importance of teacher content knowledge. In his article, he suggested that the knowledge base of a teacher should not solely be comprised of educational values and purposes, but there should be a focus on the content knowledge of subjects and the pedagogical content knowledge [PCK] that lends itself to each subject. Schulman took advantage of the pioneering work of Piaget (1959) in his studies. In his work, Piaget discovered that he could learn a lot about the development of knowledge from young people (Wadsworth, 1978) who were beginning to “develop and organise their intelligence” (Schulman, 1987, p.4). As a result of Piaget’s work, Schulman conducted studies on student teachers as they were experiencing the complexities of the requirements of functioning as an effective teacher. As a result of this study, he described the growth of teacher knowledge base as “high profile and slow motion” (Schulman, 1987, p.4). 
Similarly, the Knowledge Quartet [KQ] (Rowland, Huckstep and Thwaites, 2003) which was initially developed for Mathematics, but its structure is now applied to other subjects, also underpins the importance of ‘subject matter knowledge’ (SMK). The KQ comprises of four dimensions, of which the first dimension ‘foundation’ directly relates to teacher subject knowledge. In order to achieve effective learning and teaching, teachers need to understand the content of what is being taught. 
In a study conducted by Metzler and Woessmann (2012) concerning the impact of teacher subject knowledge achievement, both students and teachers were tested in two subjects. Results from this study found that although there were variances in outcomes depending on the gender, ability and subject taught; teacher subject knowledge does have a direct effect on students’ academic achievement. Moreover, Metzler and Woessmann’s (2012, p.494) study even found that “effect does not seem to be present when high-performing students are taught by low-performing teachers”, suggesting that teachers need sufficient understanding of subjects in order to be able to make significant improvements for their learners. 
Coe et al. (2014) also highlights the importance of teacher subject knowledge, and its significant effect on student outcomes. Coe et al. (2014, p.2) state that “The most effective teachers have deep knowledge of the subjects they teach, and when teachers’ knowledge falls below a certain level it is a significant impediment to students’ learning”. In studies undertaken by Sadler et al. (2013), where teachers were tested on their content knowledge of Science, they performed rather well, answering 83% correctly. However, this study discovered that teachers did not have enough extensive knowledge on topics to be able to identify and correct the common misconceptions of their students. 
Furthermore, the Knowledge Quartet (Rowland, Huckstep and Thwaites, 2003) confirms this point, and also considers that teachers should be able to use appropriate and accurate terminology, as well as knowing enough about the subject to be able to identify pupil errors. 
Challenging this conception that teachers should have in depth knowledge on subjects, is the idea that Primary teachers in particular, are not able to specialise in all of the subjects they teach. Grigg (2014) recognises that teachers are in a profession where they are continually learning. It is typical for teachers to have more in-depth knowledge on some subjects more than others, as they have usually specialised in one subject at degree level. Teachers are “researchers” according to Grigg (2014, p.424), they are not pre-programmed robots who are omniscient. In an Article entitled ‘Teacher of the year talks about the challenges and rewards of being a teacher’, the teacher who was given this honour advised aspiring teachers to “Be honest with your students, if you don’t know something, tell them” (Grant, 2017). To be able to have this relationship with students and find out answers together builds trust, and reassures students that it is acceptable to make mistakes, and it is okay not to know the answers to everything (Robertson, 1996). 
However, (Beidler and Phillips, 2014) suggest that teachers should be “competent” and make it their duty to delve deeper into subjects, in order to form a solid knowledge base. The article states that “By staying active in an array of professional, legal, ethical, political and policy activities related to the subject being taught, students learn to be professionals in the broadest meaning of the term” (Beidler and Phillips, 2014, p.28). As a result of such competency in subject matter, teachers are then able to address and correct pupil errors as highlighted in the work of Schulman (1987) and the Knowledge Quartet (Rowland, Huckstep and Thwaites, 2003) as being a key aspect of effective learning and teaching. Ball (1991, p.5) confirms this idea and states that “‘Teachers cannot help children learn things they themselves do not understand’ (Ball, 1991, p5). 
Despite the subject knowledge of a teacher being paramount to effective learning and teaching in the primary school, the way in which pupils are taught also has a great impact on learning. According to Raudenbush (2004), the characteristics and pedagogy of teachers play a significant part in shaping learning in the classroom. Initially developed by Schulman (1986), Pedagogical Content Knowledge [PCK] - the ability to make subject matter accessible to pupils, is just as important as teacher subject knowledge (Kleickmann et al., 2013).

The Knowledge Quartet (Rowland, Huckstep and Thwaites, 2003) also reiterates the importance of pedagogic strategies used by teachers to be able to: model and demonstrate tasks effectively, select appropriate examples for further explanation and use appropriate resources and materials to aid learning. A combination of these attributes will ensure that concepts are accessible and understood by learners. 
Schulman (1987) gave an example of excellent pedagogy from the studies he conducted. ‘Nancy’, who was a “25-year English Veteran teacher” (Schulman, 1987, p.1) displayed excellent class management as well as management of ideas in her lessons. She seemed to be in control of her lessons, and had adapted a teaching style that “employed substantial interaction” amongst her students.  Nancy’s impressive skills as a pedagogue included “posing questions, probing for alternative views” and “drawing out the shy while tempering the boisterous” (Schulman, 1987, p.2). Nancy was able to adapt her pedagogy to different subjects and according to Schulman (1987, p.2) “her combination of subject-matter understanding and pedagogical skill was quite dazzling”. 
Furthermore, Schulman (1987) also reports on a day where Nancy was unable to use her voice to communicate due to illness. However, much to their surprise, this was not an obstacle for Nancy. She had mastered the use of varying teaching styles and was able to shift her pedagogic strategies as appropriate. With no voice, her lesson still ran as smoothly as ever, giving students more autonomy and responsibility for their own learning. She took a back seat yet still kept control and intervened sensitively when appropriate. This idea of autonomous learning is evident in the constructivist school of thought which encourages students to be active learners, constructing their own information (Collay and Gangon, 2001). Piaget also developed this idea in his theory of constructivism. He underpinned that people learn and acquire knowledge through individual experiences (Pardjono, 2016). Therefore, the flexibility in Nancy’s teaching styles evidencing the constructivist approach was an excellent way for children to explore and generate ideas independently. 
A differing example of the use of pedagogic strategies in order to teach content knowledge in a way that students understand is highlighted by Rowland, Huckstep and Thwaites (2003) in the Knowledge Quartet. In their study, they observed ‘Naomi’, who was also a PGCE student and specialised in Mathematics, with much of her work being used as exemplar models at school. 
The lesson consisted of Naomi teaching pupils how “to understand subtraction as ‘difference’” (Rowland, Huckstep and Thwaites 2003, p.99). Naomi’s intentions are clear from the outset. She wanted pupils to recognise that subtraction can be achieved in terms of comparison as well as the difference between two numbers. In relation to the Knowledge Quartet, Naomi begins her lesson with solid ‘foundation’ knowledge, understanding subject knowledge, and demonstrating the different ways of subtracting using various resources. However, Rowland, Huckstep and Thwaites (2003, p.101) notice that “Naomi does not explore the children’s own proposals for the solution of difference problems or probe the ways that they are making sense of the lesson”. She disregards a pupil’s alternative method of solving the subtraction problem and discourages his thinking when telling him: “but I know an even better way to work it out”, and urging that he used the method which she taught. According to Hattie (2012), disregarding pupils’ ideas and highlighting mistakes knocks pupils’ confidence and in time, will create a negative classroom atmosphere where pupils are afraid to share their ideas. 
As a result of this lesson, Rowland, Huckstep and Thwaites (2003, p.102) conclude that “trainees’ teaching performance is highly constrained and mediated by factors other than their subject content knowledge”. 
Coe et al. (2014) also highlight that the subject knowledge of a teacher cannot stand alone, and that it is a combination of the pedagogy used that has a direct effect on pupils’ attainment. Coe et al. (2014) underpin six components of great teaching. One of which consists of the quality of instruction, including elements of using effective pedagogy which is accessible to students. 
Another aspect that greatly contributes to effective learning and teaching is classroom management and climate, which Schulman (1987) considers to come under the umbrella of “general pedagogical knowledge”. Teachers have a duty to create a positive and engaging learning environment for their pupils (Pickett and Fraser, 2010). This, in turn will contribute to pupil attainment alongside teacher subject knowledge and PCK. Hattie (2012) recognises the importance of creating a classroom with optimal trust where children’s ideas are valued, and a classroom where mistakes are celebrated, and learned from rather than shut down.
Furthermore, the Knowledge Quartet also emphasises the importance of classroom climate, and classroom management. Rowland, Huckstep and Thwaites (2003, p.3) state that a classroom should involve “attributing student success to effort rather than ability and valuing resilience to failure” and in a more practical sense, coordinate resources, space and time effectively to meet behavioural, academic and wellbeing needs. 
In recent years however, much literature has shifted towards the personal qualities of a teacher and their role in creating healthy, confident individuals (Donaldson, 2015). By the year 2020, a new curriculum, devised by Graham Donaldson is to be implemented in Wales where there is more of a demand for teachers to undertake responsibilities of creating this individual. 
In a study undertaken by Wayne and Youngs (2003), they found that teacher characteristics had a positive impact on students’ learning. Furthermore, in another a study undertaken by Arthur et al. (2015), teachers reported on their own character strengths, and regarded attributes such as being: kind, honest, creative, and fair as being important values that contribute to their inevitable role as role models. Arthur et al. (2015) recognised that learners benefit most when teachers combine their personal values with pedagogical beliefs and subject knowledge. However, Coe et al. (2014) recognise the effect that teacher characteristics can have on a class- sometimes good, and sometimes bad, as a negative attitude reflects to the class. 


Analysis and Evaluation of Subject Knowledge
In this section of the essay, I will attempt to analyse and evaluate my own subject knowledge as a student teacher. In order to ensure academic fluency and coherency, I will use the structure of the Knowledge Quartet discussed in the review of literature above. I will assess myself against each of the four aspects of the KQ, relating to relevant literature and referring to curriculum development, in particular, with reference to the new and upcoming Donaldson (2015) curriculum. 
The first aspect of the Knowledge Quartet is ‘Foundation’.  Which is the “knowledge and beliefs” of trainee teachers which “inform pedagogical choices and strategies in a fundamental way” (Rowland, Huckstep and Thwaites, 2003, p.97). The foundation aspect consists of understanding the content of what is being taught in enough detail to be able to recognise misconceptions in the classroom. 
Due to being placed in a foundation phase classroom, the level of subject knowledge that I was expected to know was low. In general, I did not struggle with content knowledge across the curriculum, and it was more of a case of revisiting topics which I hadn’t come across in a while before teaching the lesson. 
However, there was one lesson in particular where my subject knowledge was lacking. The lesson consisted of looking at foods from around the world and placing the foods on the correct place on the map with the matching flag (See Appendix 1). The lesson seemed to be going well, until I supervised the focused task with my higher ability group. The children seemed to thoroughly enjoy the task and completed the required activity rather quickly. After testing their peers’ understanding multiple times, the children were keen to know about other places on the map. Pupils began to point at countries asking what they were called, and what their flag looked like. I had not anticipated these questions when planning for this lesson, and as a result of not studying a map thoroughly since studying GCSE Geography, I was unfamiliar with some of the smaller countries’ names and flags. 
This was a strong indication that having a solid foundation knowledge base before teaching a subject is key (Schulman, 1987; Rowland, Huckstep and Thwaites, 2003; Coe et al., 2014). As a result of these questions, I desperately began researching the names and flags of the unfamiliar countries to tell pupils. As identified by Rowland, Huckstep and Thwaites (2003), my lack of subject knowledge meant that my confidence had been knocked. 
In order to overcome this issue, I asked for the children’s help to research the names and flags of countries we had not already covered in the lesson. This reinforced the idea that it is okay not to know everything, and that it is okay to make mistakes, as highlighted by (Robertson, 1996) earlier on in the review of literature. As a result of this lesson, I recognised the importance of wider reading around a subject before teaching it, and in future lessons I was sure to anticipate questions that children may ask, and familiarise myself with the answers to these questions. 
The second aspect of the Knowledge Quartet is ‘Transformation’. This is the concept of the “choice and use of examples presented to pupils to assist their concept formation, language acquisition and to demonstrate procedures” (Rowland, Huckstep and Thwaites, 2003, p.98). This idea was initially developed by Schulman (1987, p.98) who describes transformation as the content knowledge of individuals converted into “forms that are pedagogically powerful”.  
One lesson in particular stands out when considering the pedagogies used to explain subject matter in a way that is accessible to my Year One pupils. According to Donaldson (2015, p.31) Mathematics is embedded within the four key purposes of the new curriculum, it is a cross curricular subject that helps to create “ambitious, capable learners”. 
Despite Mathematics being a weak point for me, in this lesson, it was not the subject matter that was an issue in this lesson, rather, it was the way in which I explained the task to my pupils. The learning objective for the lesson was ‘to be able to ‘count on’ up to 20’ (see appendix 2).  In the introduction to the lesson, I revisited prior knowledge, getting children to count up to twenty to check understanding. I then proceeded to demonstrate two different ways of counting to twenty using a visual on the interactive whiteboard. Due to mathematics being an abstract subject (Pound and Lee, 2015), I figured that it would be useful for children to have experience with physical representations. As I result, I proceeded to demonstrate the ‘counting on’ method, by grouping 10 starburst on a paper plate, counting on using the remaining starburst on the table and marking the result using a dry wipe board and pen. From this introduction, my initial feelings were positive regarding the students’ understanding, as they seemed to be engaged, and were excited to complete the challenge themselves. 
The problem arose when supervising children as they completed worksheets in their ‘Inspire Maths’ books regarding ‘counting on’ skills. Without the visual representation of the starburst, children were confused and reverted to their prior knowledge of counting to twenty by starting from one each time. 
In order to overcome this issue, I stopped the children mid activity, and re-modelled an answer to the question of counting on to seventeen. This time, I used a visual representation of ‘keeping ten in my head’ and tapping my head, and then proceeded to count on to seventeen using my fingers to represent each unit. This seemed to benefit pupils greatly, and they began to use and apply this method, showing improved understanding of the concept of ‘counting on’. 
The third aspect of the Knowledge Quartet is ‘Connection’. Rowland, Huckstep and Thwaites (2003) describes this as a series of lessons/ topics which are coherent. Making this connection with prior learning is key for pupils to build upon their knowledge in a sequential form according to Grigg (2014). 
Language, Literacy and Communication [LLC] is considered as a key cross curricular responsibility by Donaldson (2015).  He regards literacy as a “general social competency” (2015, p.17) and in his new curriculum, there will be a greater focus on literacy, amongst other competencies.  
In a ‘Read Write Inc.” (RWI) lesson that I taught, I witnessed first-handily the significance of making links to prior knowledge. This lesson consisted of teaching the new sound ‘ur’- nurse with a purse’. In the introduction, I played many of the RWI games, and revisited letter  sounds that students had previously learned using flashcards. However, I discovered whilst children were completing the writing task that some children reverted to using the sound they had previously learned: ‘ir- whirl and twirl’. At this point, I recognised the mistake in my teaching. Although I had briefly surpassed the ‘ir’ sound while using flashcards, I failed to point out the difference between the two phonemes that make the same sound. Without this modelling, children were unaware of which phoneme to use when writing words that contained this sound. 
It is highlighted by Sariscsany (1996) that learning occurs by “doing… and linking prior knowledge to new information”. Without this process, learners are unable to build upon and consider the relationship between prior knowledge. As a result, in order to overcome this issue in future teaching, I will ensure that I make relevant links to previous learning so that children are able to recognise the development in their knowledge. 
The final aspect of the Knowledge quartet (Rowland, Huckstep and Thwaites, 2003) is ‘Contingency’. This is the concept of being able to deviate from lesson plans in order to ensure effective learning and to be able to respond to ideas, questions and situations which are unplanned for. In simple terms, contingency can be described as the “ability to ‘think on one’s feet’ (Rowland, Huckstep and Thwaites, 2003, p.98). 
In an ICT lesson that I planned and taught in order for pupils to meet the Digital Competency strand of familiarising themselves with using a keyboard, I came across a situation which I had not anticipated. The Digital Competency Framework [DCF] is also identified as being a cross curricular responsibility by Donaldson (2015). Donaldson (2015, p.8) reports that as a result of living in a digital age, “Children and young people need to learn how to be more than consumers of technology and to develop the knowledge and skills required to use that technology creatively as learners and future members of a technologically competent workforce”. 
The lesson consisted of using a Chromebook to type a Christmas list to ‘Santa’. I modelled this skill by using a whiteboard, writing sentence starters and identifying keyboard keys which pupils would need to use when typing their list such as: ‘return’, ‘space’ and ‘backspace’. Pupils were particularly good at identifying the keys on the keyboard, however, there were a number of pupils who were not familiar with using laptops. 
I discovered that some children were touching the laptop screen with their finger, as if it were an iPad/ tablet. Furthermore, some children were unsure of how to use the mouse, trying to ‘touch’ the track board rather than ‘clicking’. 
[bookmark: _GoBack]In order to overcome these issues, I felt that it was necessary to deviate from the lesson plan in order to teach identified groups of learners’ basics ICT skills and computer awareness. Without this knowledge they would not be effective or independent in the initial list task. The revised task took the remainder of time of the lesson. The following day, I attempted the original list writing task with the same group of learners who were now able to achieve the learning objective with very little teacher intervention or support. 
Conclusion
As a result of exploring key literature, primarily by; Schulman (1987), Rowland, Huckstep and Thwaites (2003) alongside other academic literature, I have concluded that learning and teaching is not solely a representation of teacher subject knowledge. This assignment has given me scope to consider additional factors that contribute to effective teaching and learning, such as: Pedagogic strategies, the importance of making links with prior knowledge, classroom climate and personal qualities of teachers. Each of these key aspects contributes to the success of learners and shaping the holistic development of pupils. 
Personal experiences during my first teaching placement has allowed me to make sense of key issues identified in the literature review. Each of the key issues resonated with me when carrying out my research as I could identify occasional times during my practise where my subject knowledge could have been better. This research has enabled me to reflect upon aspects of my own practise and in turn be more aware of the need to pre-empt potentially challenging questions which I do not know the answer to. It has also given me the confidence to accept that one person cannot know everything that there is to know about a topic or area of learning. With experience this knowledge will improve and teachers must indeed themselves be lifelong learners to keep abreast of new changes, challenges in the classroom and technologies. I also feel more confident in the knowledge that I am able to be more flexible in my approach and deviate from a lesson plan in order to follow an interest or idea of the pupils which supports their learning journey.
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