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

Introduction 
Teachers have a tremendous responsibility when it comes to teaching children and supporting them with their learning. However, subject knowledge is a key aspect which many argue a teacher needs in order for effective learning and teaching to take place. Bearne and Reedy (2017) say that teachers who have subject knowledge will be more equipped and have the confidence, to teach the subject to all children. On the other hand, it can be argued that it is not about having subject knowledge alone but to also have pedagogical knowledge. As Petrou and Goulding (2011) state that without the pedagogical knowledge then teachers will not be able to assess children, on whether they have understood what has been taught and if they have learnt anything from the lesson. 
This essay will be analysing the importance of subject knowledge in regards to effective learning and teaching, but also what other factors are needed to facilitate teachers with their teaching process. The analysis will be set out to see whether for a teacher to have subject knowledge alone is enough to gain effective teaching and learning. Or whether teachers need to have knowledge in other areas other than subject to ensure effective teaching and learning. Teaching experience from PTE 1 will also be used to reflect on aspects of subject knowledge within this essay, the identity of the school will remain anonymous as the school will be referred to as School A. School A consists of 297 children currently aged between 3 and 11. This school has 10 classes in total, with 24% of the children having additional learning needs. Teaching experience in PTE 1 was carried out in a reception class of 24 children.        

Literature review (1750)
Over the past decade teachers’ subject knowledge was not an issue which had been researched upon, this may be due to fact that the National Curriculum many years ago was based on single subjects and many assumed teachers had the subject knowledge (Aubrey, 1994). However, this has changed overtime as well as the curriculum in Wales, which is currently the Foundation Phase, where the debate of subject knowledge has opened new avenues such as the need for teachers to have pedagogical knowledge. Whilst this has be proven by some researchers, Lee (2010) argues that although pedagogical knowledge has its strengths, it depends on how many years of teaching experience a teacher has. As this plays as a fundamental factor in regards to a teacher’s pedagogical knowledge in mathematics. He further states that new teachers will therefore lack in pedagogical knowledge, thus needing to gain professional development to increase their knowledge. This links with how teachers in Wales found it particularly difficult to adapt their teaching according to the Foundation Phase curriculum. According to the Wales Institute of Social and Economic Research, Data and Methods (WISERD, 2015), they found that teachers were faced with many challenges when the Foundation Phase was introduced. WISERD (2015) found, that teachers were not given enough guidance in regards to how to implement the Foundation Phase thus leading to confusion on key terms and the pedagogical features within the Foundation Phase. This indicates that teachers may have lacked in pedagogical knowledge when the Foundation Phase was introduced, however over time as teachers have gained experience teaching under the Foundation Phase they have grasped the pedagogical knowledge. 
On the contrary, Welsh Government produced; learning and teaching pedagogy (2008) document in conjunction to the Foundation Phase, to ensure that teachers were teaching effectively and that children’s learning was not affected. This document provided guidance for teachers on how children’s learning should be built upon; prior experiences, their interests and through play. But also teaching should be based around; planning, observations, organisation of classroom, teaching strategies and supporting the learner. All of which are linked to pedagogical knowledge, thus stating that subject knowledge is important but, effective teaching and learning cannot be fulfilled without the teacher’s pedagogical knowledge and understanding. Similarly, in an Estyn report (2018) they found that very few secondary schools in Wales, where they have proved to have excellent teaching, achieved this by having the correct balance of subject knowledge and teaching methods. Therefore, suggesting that effective teaching and learning will be achieved at its best when there is a complete circuit of subject knowledge and pedagogical knowledge. However it can be questioned to whether teachers achieve this on their own accord or through the support of the school. In the same report Estyn found that successful primary schools are those who ensure regular professional support is available for teaching staff which allows them to improve in their knowledge, skills and confidence, this evidently creates effective teaching and learning within the successful primary schools (Estyn, 2018). In an earlier Estyn report (2013), they stated that primary school teachers lacked in subject knowledge in the Science area and therefore suggested, training needs to be provided for all teaching staff. This has been proven that this has taken on board as evident in the recent Estyn report mentioned above (Estyn, 2018). Thus generating the notion that subject knowledge is one of the important factors that support with effecting teaching and learning, but teachers would need to take into consideration other factors such as pedagogical knowledge and professional development.   
Moreover, teaching standards in Wales requires all teachers to have secure subject knowledge and at the same time to be able to use their pedagogical knowledge in conjunction with the curriculum to produce effective teaching and learning (Roden and Archer, 2014; Welsh Government, 2017). This may have an impact on newly qualified teachers especially those who may not have experienced as much teaching as others, therefore may lack in some areas, therefore may affecting the teaching and learning process. On the other hand, Haylock and Cockburn (2013) suggests that it is the understanding of mathematical ideas rather than just being a mathematician. They claim that it’s about having a recipe of ideas which will underpin what a teacher will teach, but to have the confidence to do so which will eliminate any misconceptions. This may indicate although newly qualified teachers may lack in teaching experience, going into teaching equipped with ideas and different teaching methods will allow them to accomplish effective learning and teaching. To argue that ideas and teaching methods are insufficient, Estyn (2013) states teachers who have proven to have good mathematical lessons observed, are those who have a strong subject knowledge, good teaching methods, provides opportunities for children to develop and apply mathematical skills in various situations. They further declared that these lessons are the ones where mistakes and misconception can be picked upon which has a positive effect on children’s learning. 
The curriculum in Wales has evolved in many different ways, with added elements such as the Literacy and Numeracy Framework (LNF) to the Foundation Phase which was introduced in 2013 (LNF, 2013). This may added to the debate of teachers needing subject knowledge as they would need to facilitate children’s learning needs according to the LNF. However an evaluation of the LNF found that through professional development, leaders in schools were able to support teaching staff with improving the quality of their teaching by using different approaches (Welsh Government, 2017).
 With the evolution of the curriculum there will also be another change as the curriculum will soon set to be known as Successful Futures (Donaldson, 2015). This curriculum will have changes in regards to the areas of learning and will focus on four main purposes, with a huge emphasis on developing skills for children 3-16 year olds. It is evident already that teachers will need to gain more subject knowledge in regards to what the specific areas of learning are and how they will be implemented in primary schools and secondary. Different perspectives will be that newly qualified teachers may not be well equipped in teaching within this curriculum as opposed to the teachers who are already in primary schools. Donaldson (2015), states that one of the elements for good teaching is to have good subject and methodological expertise. This states that teachers will need have a good sense of the areas of learning in connection with subject knowledge. With the LNF also a key element added to curriculum, another element which has also been added and has a great emphasis in the Successful Futures curriculum is the Digital Competence Framework (DCF), (Donaldson, 2015). Teachers may find this difficult to taken on as some may lack in digital skills and subject knowledge surrounding this area, therefore affecting teaching and learning. Krumsvick (2011) states schools in Norway did not show much of the DCF being incorporated in lessons due to their teachers lacking the subject knowledge. They propose professional development to take place to increase teaches skills and knowledge with DCF. However, Arthur, Crick and Hayward (2013) state in their report that the Welsh Government have set out clear recommendations to be carried out for example; student teachers should be educated via their universities and existing teachers should have a programme of training and professional development to accomplish effective teaching and learning in regards to DCF. It can be suggested here that DCF has reverted the argument back to the importance of having subject knowledge in what is being taught because if not this will have clear effects on teaching and learning.  
Moreover, one major research was conducted by Schulman (1986), as he introduced the research of subject knowledge and the ‘missing elements’, he stated that although subject knowledge is largely important, he argued that the main focus on teaching was the way in which the classroom was managed, organisation of activities, time given for activities, assessment, praise and the use of questioning techniques. All of which similarly links with the Learning and teaching document (2008), as mentioned previously linking to the Foundation Phase curriculum. Shulman’s argument can be linked to the Foundation Phase curriculum as it is stated in the curriculum that practitioner’s involvement is vital in children’s learning process and they should be encouraging children to think through questioning (WG, 2015). Therefore, this indicates that although subject knowledge is a playing factor for teachers, it is evident that pedagogical knowledge is also an element that needs to be taken on by teachers to ensure effective learning and teaching is taking place. Similarly, Thames and Ball (2010) found that maths is not just about being able to teach it but being able to help students learn to do the maths, making sure they understand it as a whole. Thus bringing Shulman’s (1986,1987) perspective back, as he believed that teacher’s knowledge consisted of seven knowledge bases which are; general pedagogical knowledge, content knowledge, pedagogical content knowledge, curriculum knowledge, knowledge of their learners and characteristics, knowledge of educational contexts and knowledge of educational ends, purposes and values (Shulman 1986,1987). Consequently, subject knowledge alone is not enough for a teacher to have when expecting to achieve effective teaching and learning. This shows that Shulman has collected all the possible factors that a teacher will need, which has been mentioned in various different pieces of research, and has created a model which would be the formula for the best effective teaching and learning to take place.    
On the other hand, Casey (2010) highlights that secondary school teachers need to have a high level of subject knowledge in order for students to have successful outcomes. But to also have the correct answers when questioned by students. This may be found in secondary schools due to having more single subjects to teach therefore, suggesting that teachers need to have the subject knowledge. However, when compared to primary school teachers this may not be the case as teachers will be interlinking areas of learning when teaching children and therefore may focus on pedagogical knowledge more than subject knowledge to ensure this is carried out effectively. However, Metzler and Woessmann (2012) found that subject knowledge is a crucial aspect for teachers to have when teaching and supporting children with their learning. Although, they found in their research that the teacher with maths subject knowledge had better student achievement than the teacher with reading subject knowledge. Therefore, this research suggests that although subject knowledge is a key aspect for teachers to have in place, it is evident from this research that teachers may have lacked in other areas such as pedagogical knowledge. Nilsson and Van Driel (2010) Identifies that primary school teachers need to have subject knowledge when teaching science because if teachers did not have this then children will not have the opportunity to investigate and ask questions in a scientific manner. They further suggest that the content needs to be taught through ‘blending’ subject knowledge with pedagogical knowledge, which will allow teaching and learning to be more effective. In contrast, Sadler et al (2013) argues that how will a teacher teaching science be able correct mistakes, any misconceptions or even know that they are teaching the correct content if they do not have the subject knowledge to start with. 
One criticism which was found by Hattie (2009) was that children’s learning can be largely affected by the quality of learning opportunities that are provided by teachers. This could be looked upon through the lens of a teacher lacking in pedagogical knowledge, as for example a teacher may have subject knowledge in the lesson they have planned but due to lacking pedagogical knowledge their quality of teaching may become poor thus equalling to poor learning for children. Correspondingly, research has found that teachers who have deficiencies in subject knowledge and pedagogical knowledge will then lead to affecting their instructional practice and the effectiveness of learning in school (Baumert et al, 2010; Guerriero, 2017). This may lead some to think from a different perspective, as to what happens if some teachers already have a good sense of instructional practice but have poor subject knowledge. Would this encounter in children’s learning to be affected. Conversely, Bailey (2010) strongly claims that sustained standards based professional training is a key contender as this will allow teachers to gain the subject knowledge and pedagogical knowledge. His research states that those who are involved in this professional development will further their ability with quality teaching, and will be able to prepare and provide children with effective instruction practice. Under other conditions, it is important that a teacher has the subject knowledge as this will ensure the quality of their teaching but also facilitate effective learning (Kleickmann et al, 2013).  According to their research they found that the teachers who did have pedagogical knowledge could not provide as much learning opportunities for children, due to the lack of the subject knowledge.    
In addition, Coe, Aloisi, Higgins, and Elliot Major (2014), on the other hand, found that other factors play a part with providing professional learning and great teaching. They suggested various frameworks and tools for teachers to use which would be able to enhance children’s learning, rather than merely focusing on subject knowledge. Rosenshine’s principles of instruction (2012) are a set of principles that are in favour of pedagogical knowledge. Rosenshine (2012), states that an effective teacher is the one that can make connections with knowledge in various ways. This can be linked to Foundation Phase as the core aspect of the curriculum is to interlink all areas of learning when teaching children, therefore making a connection, although to make a connection it may be questioned then that a teacher would need to equally have subject knowledge as well as pedagogical knowledge to complete this connection. In the same way, Dunlosky et al (2013) states that when a teacher chooses the correct techniques for their class when teaching, effective teaching and learning will take place regardless of the teacher’s subject knowledge. However, Taylor and Tyler (2012) show a different perspective in regards to improving children’s performance, they say that teachers should follow an evaluating system, as a form of feedback of their own performance. As this would support with improving their teaching skills thus improving in student performance. Whilst this perspective gives a teacher an insight of their own performance it should not be forgotten as a teacher that children’s performance should be evaluated as well, which would support a teacher with their own performance evaluation, as it can give an indication as to whether effective learning and teaching did take place. Moreover, the Knowledge Quartet (KQ) which is a theoretical framework used for mathematical development, and consists of four members; Foundation, Transformation, Connection and Contingency. This could also be another factor which teachers could use as a tool to improve the effectiveness of teaching and learning, as it has proven to support teacher development (Rowland, 2003; Turner and Rowland, 2011).               

Analysis and evaluation of subject knowledge and primary teaching
During my PTE experience one of the biggest struggles I faced was speaking and teaching Welsh due to lacking subject knowledge within this area of learning. Although learning Welsh in university supported with boosting my knowledge, my confidence on the other hand with speaking Welsh and teaching was still quite low. This could be due to not speaking Welsh on a daily basis whilst I was on placement. Research has found that teachers did not use their existing content knowledge on a day to day basis and therefore needed to refresh their minds if needed prior to their lesson (Hong, 2010). This can be seen in my experience further below my evaluation, this suggests that although I may have lacked a little subject knowledge I still had time to gather the subject knowledge needed and to familiarise myself with the content to ensure the teaching and learning was effective. But at the same time in future I should use Welsh on daily basis with children in class to familiarise myself with the language and to overcome my confidence.      
Moreover, my mentor in school was very encouraging and ensured that I would get all the support I needed for any Welsh. I therefore took this opportunity to plan a Welsh lesson where children would ask a friend in class how are you, in Welsh and the friend would reply to the question in Welsh (see appendix, 1 for lesson plan). In order for me to ensure I had the subject knowledge, prior to the lesson I prepared myself by looking back at my notes to gain the correct language and spelling which would be used for the lesson. I also went over my plan with my mentor and asked whether the Welsh was correct and made sure that the learning object was meeting the curriculum. It is clear here that I have incorporated one of the KQ’s key member which is the foundation knowledge (Rowland, 2003), I proved that I gained the understanding of the content which I was going to teach. I also collected the correct vocabulary and spelling for the Welsh language to ensure the correct terminology was used. Using this experience to reflect upon it has given a clear indication of how subject knowledge is a priority, and can decrease a teacher’s confidence levels, if they do not have the subject knowledge to teach a particular lesson. Supporting research has found that teachers who lack in web subject knowledge have lower confidence level which then leads to affecting their instructional practice (Lee and Tsai, 2010).  
As I taught this lesson my confidence levels were low at the start, but soon picked up as I started to speak more Welsh continuously with the children in the class. I think what supported me the most was that the children responded to the lesson with great enthusiasm. This lesson has elements of cross curricular where children were singing Welsh songs, completed written Welsh in their books and also communication was a key factor in this lesson, which link to the Foundation Phase requirements (WAG,2015). All of which show that I have used different teaching methods and interlinked different areas of learning within this lesson. Whilst evaluating this experience it is evident that both curriculum knowledge and pedagogical knowledge has been implemented here, thus reflecting upon Schulman’s knowledge bases (1986, 1987). This experience has supported my understanding that subject knowledge is a key contender, and that without this a lesson could not be taught successfully and effective learning would not take place. In future I would need to continue practising my Welsh as this will increase my confidence levels, as confidence levels can also affect good teaching practice and learning. Similarly, I would need to keep up to date with my Welsh skills due to the new curriculum Successful Futures (Donaldson, 2015) has great emphasis on Welsh and aims to have more Welsh being spoken in schools. This would affect me and any other newly qualified teachers who lack in the Welsh language.    
Moreover, whilst in School A I had to familiarise myself with their behaviour policy, as this supported me with knowing what action needed to take place if in an event of any behavioural issues. This would fall under classroom management when using Schulman’s knowledge bases (1987), due to already having prior knowledge of classroom management through previous experiences in different schools I felt more confident with managing the class. However, different teachers will use different classroom management techniques therefore I took on what my class mentor had already put in place for the children. On the other hand of teachers lack knowledge in classroom management this will also decrease their confidence levels which will impact teaching and learning (Klassen and Chiu, 2011). The techniques used were a hooter; children would stop what they are doing once the hooter was heard. The other was counting to three in Welsh; children would need to move to designated area and sit down quietly. The class teacher here has shown that she has built her knowledge on the leaners and their characteristics, links to Shulman’s knowledge bases (1986) to able to know what techniques wold work if put in place. Evertson and Weinstein (2013) say that newly qualified teachers go into teaching finding classroom management challenging, however once this has been accomplished it has its effects on discipline but also encouraging effective learning for particular skills such as listening. This was evident whilst being on my PTE as the teacher would use these techniques often to gain the children’s attention to make sure they were listening to ensure their learning was not affected. This experience has shown that by having different types of knowledge can facilitate each other to create the most effective teaching and learning within a classroom. 
A constructivists approach is to build on prior knowledge as believed by Vygotsky and Piaget (Martin and Loomis 2013) which can be used for both teachers and children within any situation. Therefore this can apply to teachers in regards to subject knowledge as they are using their existing knowledge to teach children. Thus supporting with children’s learning, Tobin (2013) states that using a constructivist approach allows children to expand their thinking skills by applying existing knowledge with new. This theory would allow teachers to use whilst teaching to gain effective teaching and learning, however, using Schulman’s knowledge bases (1987) if teachers do not have knowledge of their learners and what they already know they will not be able to achieve further learning. This also be linked with the KQ (2003) using the ‘connection’ aspect, as it states that a teachers should build on prior to make connections with future learning. I took on this theory whilst teaching a literacy, language and communication lesson, as it was a hot seating lesson (see appendix 2, for lesson plan. The lesson was based on the Gruffalo story which they had already had knowledge on, and the Gruffalo was the character they were going hot seat. Before the hot seating activity they each had to think about a question to ask the Gruffalo so we had a group discussion about what we already knew. Then to further their thinking I asked the children what else we could find out about the Gruffalo, to which some children answered, but to also get others thinking I put out some key ideas like his family or favourite food. The key aspect here was that I had the subject knowledge of the Gruffalo story and this supported me with facilitating children’s thinking. It is apparent here that subject knowledge is a strong need for teachers to have, but at the same time I did use a constructivist approach which indicates my pedagogical knowledge. This proves that by having a mixture of both subject knowledge and pedagogical knowledge, will produce positive outcomes with effective teaching and learning.    
Conclusion
Taken into consideration all research, tools, curriculum and frameworks it can be said that subject knowledge is key for a teacher to have and use for effective teaching and learning. However, it has can be seen that subject knowledge alone cannot fulfil effective teaching and learning and that there are other factors that need to be used in conjunction to this. Therefore, teachers will need to have pedagogical knowledge which covers Shulman’s knowledge bases (1987), as this would support teachers with their planning, assessing and feedback of children’s learning and teachers teaching. Additionally, teachers would also need to maintain good quality teaching, this would mean schools would need to ensure that teachers are receiving up to date professional training, as not only will this boost quality but also their subject and pedagogical knowledge. Although, it has been shown that both subject knowledge and pedagogical knowledge it needed, teachers will need to know how to apply this effectively into their lesson planning by connecting them both using the correct balance. As Haylock and Cockburn (2013) suggest it is also linked to creating ideas, therefore teachers will need ensure that they are not simply giving children new knowledge, instead they need to be given opportunities to where they can think, apply existing knowledge and to be able to ask questions.      
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APPENDIX GA36c
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L 6 ASSESSMENT SPECIFICATION

Student name: Student ID number:
Programme: Primary PGCE
Module: Learning and Teaching in the Primary School
Contribution o
Module code: M6X02149 Ooora " Modula | 100%
Assessment (%):
Lecturer: Rachel Wallis Internal Verifier: | Rachel Wallis
Assignment Title: | A _critical analysis of the Word count (or |4, 000 words for
relationship between teacher | equivalent): written assignment
‘subject knowledge and effective With 1, 000 words
learning and_teaching i the Cquivalent  for
primary school appendices
Submission 110112019 (23:59) Retun date of | 8/02/2019
deadiine: provisional  marks
& written feedback:
Submission ‘Allwitten assessments, where practical and possible, must be submitted via
method: Turnitin unless otherwise instructed by the Lecturer. (Please DO NOT put this
: assessment specification into Turnitin or it will match many similarties with
other students' submissions.)
Alternative submission method (if applicable):
Late submission of the assessment will result in a late penalty mark.
Penalies for late submission: Up to one week late, maximum mark of 40%
Over one week late, 0%. Only the Extenuating Circumstances Panel may
approve a change to submission dates
Academic ‘Academic honesty is required. In the main body of your submission you must
honesty / give creditto authors on whose research and ideas your work is based. Append
referencing: 10 your submission a reference list that indicates the books, artcles, etc. that

You have used, cited or quoted in order to complete this assessment
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Module Learning Outcomes
(from modaule syllabus)

1)understand different perspectives, approaches and theories of the teaching of literacy
and numeracy in the primary school

2)demonstrate secure knowledge and understanding for teaching the Areas of Learning in
Foundation Phase and Key Stage 2 subjects

3)critically analyse, interpret and evaluate a range of teaching strategies and pedagogic
skills to promote effective learning across the primary curriculum





