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Essay Title: A Critical Analysis of The Relationship Between Teacher Subject Knowledge and Effective Learning and Teaching in The Primary School
Teachers are fundamental models which help scaffold children to develop them further as individuals. The existing literature on what makes an effective teacher is extensive and according to Donaldson (2015: 5) “Wales is not unusual in its desire to ensure that all its children and young people benefit from relevant education of the highest quality”. In relation to this assignment, the aims will be to critically analyse the relationship between teacher subject knowledge and effective learning for primary schools. There will be a discussion on the focused topic subject matter knowledge (SMK) which will be followed by pedagogical content knowledge (PCK) in an educational approach. By referring to relevant literature, it will allow different perspectives, approaches and theories to be acknowledged and it will also provide an understanding on how it could influence teaching. 
In addition, there will be an evaluation on my personal experience within a primary setting, linking to my own knowledge base. The lessons I have planned and delivered will be reflected and analysed from my Professional Teaching Experience (PTE1) within a primary setting.  Referring to the BERA (2018) guidelines, anonymity will be adhered to at all times to ensure that the identity of the school is not disclosed and any information such as; member of staffs and pupils’ names will remain anonymous. Confidentiality will also be taken into consideration and the primary school will be referred to as School A.
School A is a small primary school which currently has around 200 pupils. It is a voluntary aided English medium school which has been on site since 1873. I was placed in Year 3 with children ranging between seven and eight years old. In this classroom, there are 30 children altogether which have a mixed range of abilities; lower, middle and higher. The Year 3 class teacher was the Deputy Head Teacher of the school with 1 support staff.


Literature review
Children develop information through the concept of knowledge and according to the Cambridge University Press website (2019), the definition for knowledge is the “awareness, understanding, or information that has been obtained by experience or study”. This indicates that in order for the children to understand the knowledge itself, children needs to be provided with learning opportunities and motivation to allow the learning to extend. In previous research, Hattie (2012) mentions that teachers are the major players in the education process and a particular area of interest is the relationship between the teacher’s subject matter knowledge (SMK) and the pedagogical content knowledge (PCK). 
The teacher’s subject matter knowledge (SMK) can be interpreted in many ways. For example; it defines the teacher’s understanding around the subject matter and it could also be recognised as a general knowledge of the subject such as; literacy or mathematics. Shulman (1987) was an educational psychologist which defined multi-categories of teacher’s professional knowledge such as; SMK and PCK. According to Shulman’s (1987: 1) article, “both kinds of emphasis will be needed if our portrayals of good practice are to serve as sufficient guides to the design of better education”. This illustrates that teaching is not just knowing the knowledge itself, but to understand the concept and reasoning for the subject matter to be extended. By doing this, it implements the knowledge to be taught effectively through deeper understanding and it guides children into developing new skills.
In the starting point of the review, Shulman (1987) discusses the importance of SMK through knowledge base. Learning new topics can be daunting for children and this could trigger them to ask questions. Linking to Piaget’s theory, Squire (2007: 254) stated that “Piaget believed that we take in information and that our brain processes it and as a result of this our behaviour changes”. This supports the constructivist approach, emphasising that it could influence children’s cognitive thinking. If a child asks the teacher and they have a lack of understanding on the SMK, the lack of answers could promote inadequate knowledge which could lead the children to gain a lack of motivation. This was evidenced in Shulman’s (1987) research where Colleen was observed based on how she delivered her lesson using her SMK. According to Shulman (1987: 18) “based on these observations, one would have characterised Collen’s teaching style with descriptors such as student-centred, discussion based, occasionally Socratic, or otherwise highly interactive”. Colleen was confident with her SMK however during the observation, Shulman witnessed that she had no preparation and it affected her performance making her interactive style disperse. She tried to avoid encouraging the children because she was afraid that she did not have the right answer. This consolidates a lack of evidence to prove that a teacher’s SMK alone is a form of effective teaching and stating there needs to be a relationship between the knowledge and teaching.
Shulman’s belief was supported by Donaldson (2015) and based on recent research, Donaldson (2015) wrote a report called ‘Successful Futures’ and advised that key aspects of the curriculum needed to be developed. He monitored different policy documents from several high performing countries for instance; Scotland, New Zealand etc. and concluded that the curriculum should be based around competency and key skills. Linking to Donaldson’s (2015) review, he aims to develop the learner’s attitude, values, skills and knowledge to achieve success and fulfilled engaged thinkers. He evidenced that the purposes should promote the children to become “ambitious, capable learners, ready to learn throughout their lives, enterprising, creative contributors, ready to play a full part in life and work” (Donaldson, 2015: 29). Referring to the previous research with Collen, it did not demonstrate the pedagogical skills that were used within the lesson alongside the SMK. This suggests that it could have affected the overall outcome of the performance for the children which indicates that PCK needs to be considered. In order for this to be achieved, teachers need to have a good understanding that learning is more than having knowledge of an individual subject, but it requires pedagogical approaches to develop individual children’s personal, social and economic needs.
Pedagogical content knowledge (PCK) represents the combination of the content knowledge and the adaptation approaches to make the SMK accessible for the children to understand. An example of a pedagogical approach would be through active learning. In Shulman’s (1987) review, it was discussed that the relationship between SMK and PCK could influence effective teaching to be implemented within a classroom and could have a positive effect on the children’s learning. Donaldson agreed with aspects of Shulman’s influencing concepts and made it the main focus.
In 2014, Coe et. al wrote a review underpinning the research on ‘What makes great teaching?’. They suggested that there should be six components that should be considered when assessing teaching quality. Coe et. al (2014: 2) stated that “as well as a strong understanding of the material being taught, teachers must also understand the ways students think about the content”. This suggests that children need to be able to use their cognitive skills to evaluate their methods and reflect on their own performances as individuals.
An example of this was shown in Shulman’s research through the case study of Nancy. She employed a conceptual framework in her teaching and aimed to liberate the students minds through literacy. She implemented pedagogical skills within the lessons and when learners experienced problems on activities which she saw was less challenging, she stepped back to allow the children to work collaboratively and to teach each other to solve the problem. Shulman (1987: 3) mentioned that “the hope that teaching like Nancy’s can become typical instead of unusual motivates much of the effort in her newly proposed reforms of teaching”. Based on the overall evidence, it indicated good practice because she adapted the lessons based on the children’s capabilities and allowed the children to have their own responsibility, further their learning and promoting their independence.
In previous research, Fisher and William (2004) acknowledged the four points to develop creativity in children which are through motivation, inspiration, gestation and collaboration. By providing the children with opportunities for instance; contributions in lessons, it could motivate them to thrive holistically and allow them to reach their full potential. Mercer (2002: 5) suggests that “both partners need to use talk and joint activity to create a shared framework of understanding from the resources of their common knowledge and common interests or goals”. This indicates that talk is a principle tool in order for the children to question, recap and elaborate through activity participation. Feedback from the children’s learning can indicate which pedagogical strategies are effective and allows the teacher to adapt the activity to ensure it is appropriate for the individual learners.
In contrast, Hattie (2012) disagrees with Shulman’s perspective by stating that experienced teachers and expert teachers have a limited effect on the quality of the children’s overall outcomes in relation to their SMK and PCK. He emphasises that the main focus should be on how the teacher’s present and use the content knowledge. Hattie (2012: 28) mentions that “they make lessons uniquely their own by changing, combining and adding to the lessons according to their students’ needs and their own teaching goals”. This indicates that the children’s previous knowledge and the new SMK needs to be adapted together within the lesson to make it effective. Teachers should have a deeper understanding of the children’s needs as well as using their previous knowledge about how to teach. By hearing the children’s perspectives, it allows teachers to reflect on their performance and ensure that the strategies implemented are effective to impact the children’s further learning. Smith and Dawes (2014) agrees with Hattie’s view by mentioning that all children are individuals and should be valued on the uniqueness of the subject. It should be mainly child based to allow the children to express their ideas, develop their thinking skills and independence themselves. Hattie (2012: 29) supported this by stating that “for students, the process of reconceptualizing what they know so that they can take on board new understandings may mean identifying errors and disbanding previous ideas”. The classroom climate for learning should generate a trust atmosphere where the children have a role in the lesson.
Parents perspectives should also be taken into consideration when it comes to ensuring that teachers stimulate the children to reach their full potential. On the other hand, with the society and the curriculum constantly changing, it is not possible for all the parents needs to be met. Donaldson (2015) discusses how this is affected by the difference between primary and secondary teachers. For instance, in primary schools the teachers have a general subject knowledge whereas in secondary schools, the teachers have specific subject knowledge. 
The existing literature on the relationship between SMK and PCK is extensive and Rowland (2012) wrote a paper called ‘The Knowledge Quartet’ which describes a framework on the discussion of primary teacher’s mathematics content knowledge. They agreed with Shulman’s view that it should be focused on both subject matter knowledge (SMK) and the pedagogical content knowledge (PCK). Furthermore, the development of this framework was then acknowledged through other subject areas. They analysed four broad categories named foundation, transformation, connection and contingency. According to Rowland, Huckstep and Thwaites (2003: 97) “our research suggests that the quartet is comprehensive as a tool for thinking about the ways that subject knowledge comes into play in the classroom”. In relation to the knowledge quartet, the first category is the foundation which involves the teacher’s knowledge, beliefs and understanding ready for the preparation. The second category is the transformation where the teacher explains the SMK to the children, whilst using appropriate resources and examples to support the lesson. It allows the teacher to understand which children need additional support through judgement. The third category is the connection which binds the choices and decisions together. It reflects on the sequencing of the topic and having awareness through the cognitive demands in certain aspects of the lesson. The final category is contingency; this category concerns on the classroom events where the teacher values the children’s contributions within the lesson and decide whether the lesson was effective. 
This framework was evidenced through a case study where it was focused on a trainee’s lesson when she taught mathematics. Using the four broad categories, the quartet reflected on her performance and stated the positives and negatives. She assessed the children’s previous knowledge within the transformation and then made connections using another stimulus to support her. Throughout the whole session, open questions were implemented to encourage the children to become active thinkers. By discussing this case study, the researcher believed that pedagogical choices and strategies are fundamental.
Analysis and evaluation of my own subject knowledge in a primary setting
Subject knowledge is considered more than knowing the understanding of a particular topic. In this section, I will be evaluating on my own PTE 1 (Professional Teaching Experience) within a primary setting. This will be supported against the understanding of the developing curriculum for Wales by Donaldson (2015) and the Knowledge Quartet framework by Rowland (2012).

Foundation
The first category Rowland (2012) distinguished was the “foundation”. Linking back to the literature, the foundation category consists of the subject knowledge itself. It allows the teacher to trial and error using their subject knowledge in preparation to adapt the lesson for the children needs. This category can fundamentally inform pedagogical strategies that needs to be implemented.
In relation to my teaching experience, I planned and delivered a science lesson based on the topic fossils. In terms of their previous science lessons, the children focused on the understanding of different types of rocks which indicates that the fossil topic was new to the children. Shulman (1987) emphasised that the teacher’s SMK needed to be strong in order for the lesson to be effective. Prior to this science lesson, I made sure I understood the content thoroughly and confidently to allow the lesson to be successful. The learning objective was to allow the children to understand the term fossil and the process of how fossils were formed. 
After teaching the background information on fossils to the children for example; the different type of fossils and the definition of palaeontologists, I acknowledged that the children found it difficult to process the information. The topic entailed detailed information using scientific terms which was a limitation and affected the children’s motivation to learn. According to Bishop and Denley (2007: 1) “teaching is beyond that, particularly in a subject like science where we are constantly being encouraged to consider new knowledge and new ideas about teaching”. This indicated that the lesson needed to be appropriate for the children to understand and adapted to support the children’s individual needs. As a result, I was able to reflect on my overall performance and made a decision to use discussion as a pedagogical strategy for the next session.
Transformation
The second category Rowland (2012) distinguished was the “transformation”. According to Shulman (1987: 15) “the capacity of a teacher to transform the content knowledge he or she possesses into forms that are pedagogically powerful”. This is where the teacher refers back to the planning and act upon explaining the SMK thoroughly and using appropriate resources to allow the children to understand. 
Within my science lesson on the topic fossils, I focused on the same learning objective. However, I used a pedagogical strategy which was to encourage the children through discussion. This ensured that the activity was engaging for the children and promoted active learning to support them to understand the content. It provided them with an opportunity to ask questions about what the topic fossils is about and develop their independence through collaborative learning with others. Donaldson (2015: 5) evidenced stating “learning is shaped by much more than individual subjects and syllabuses, and that fulfilment of the purposes of the curriculum requires approaches which are more directly relevant to emerging personal, social and economic needs”. The children’s reaction was important, and it was my responsibility to develop the children’s self-confidence even if the children learn in different ways. I provided the children with paper and iPads as a resource to support the children when finding out information about fossils. This motivated the children to investigate and explore the topic individually to gather a perspective of the introduction to fossils. By promoting digital competence through the use of iPads, it developed the children’s cognitive skills and allowed them to have an opportunity to experience using different strategies to gather information.
This category was also shown when I taught a mathematical lesson based on 3D shapes. The learning objective was to understand the 3D shapes and the properties using the terms vertices, faces and edges. To teach mathematics, my SMK needed to be strong to ensure that I provided accurate information to the children. Linking to the foundation category, I noticed that it was not possible to teach the topic without using practical resources which justified that I needed to use my PCK to promote the children and engage them through motivation. I used my SMK throughout the lesson to scaffold the children to develop their independence and adapted the lesson using my PCK to make the lesson age appropriate. The 3D shape blocks allowed the children to visually see the shapes and work together to understand the terms and solve through reasoning. For the new upcoming curriculum which was supported by the Donaldson’s (2015) report, he emphasises that mathematics and numeracy experiences must be engaging, exciting accessible, as well as challenging. I used this as a guidance and aimed to make the lesson engaging as well as challenging, taking into consideration of all the learners in the classroom. The resources used in the introduction was also accessible for the children at all times and they were able to use it during the focus tasks. McAteer (2012: 24) mentions that “you should be mindful not to teach additional misconceptions”. This emphasised that I needed to consider the language I was using to illustrate my SMK in order for the children to listen effectively and avoid misconceptions.
Connection
The third category Rowland (2012) distinguished was the “connection”. By using the structure from previous lessons, this category allows the new SMK and previous SMK to bind together for the children to make connections about the topic. To make connections, I acknowledged the importance of planning. This ensures that the lessons link together throughout the process for the children to understand the content thoroughly.
[bookmark: _GoBack]In relation to my teaching experience, my learning objective for the next science lesson was to create a fossil. They experimented in groups using different materials and resources to create their own fossil. I promoted the children’s motivation through recapping the fossil formation, checking their understanding and cultivating them to be able to apply their knowledge to make connections to the experience. However, Lang (2016: 110) mentions that “making new connections is more complex than retrieving a remembered piece of information, so you may need to set aside more space and time in your course plans for connection exercises”. This shows that children learn at different paces and it is crucial not to rush the process. It also emphasises the importance of reinforcement in order to make connections. Through doing this, it allows the children to take a step back and process the information individually. It was evident within the report that Donaldson (2015: 66) emphasises that “in order to fully engage with learning, children and young people require rich, stimulating environments where they can explore and experiment with ideas and resources”. This highlights that children need to be stimulated to explore and become active learners in order to understand the content and begin to make connections. Through the use of clear instructions, the children were able to sequence the content correctly and follow how to make a fossil. I ensured that the activity was age appropriate and inclusive for all the learners, providing them with independence to take charge of the activity. My PCK was implemented throughout the process to allow the children to begin to identify the connections with others through social interaction. I used discussion to encourage the children to communicate and support each other making the practical experience child led. 
Contingency
The fourth category Rowland (2012) distinguished was the “contingency”. It is where the teacher might deviate the prepared lesson plan and allow the children to provide valuable perspectives through their contribution within the lesson. Hattie (2012: 29) agrees stating that “they need to be excellent seekers and users of feedback information about their teaching”. This indicates that the contingency category provides the children with a sense of responsibility in stimulating their own learning. 
This category was shown when I taught a design technology lesson in Year 3. The learning objective for the session was to promote the children to design their own colosseum using toilet roll and other resources. During the term, Year 3’s topic was on roman’s which indicated that the children were able to make connections and have a clear understanding using their previous knowledge. I separated the children into 2 groups and provided them with examples of pictures and clear instructions, however some of the children wanted to create their own design for their colosseum. In relation to Donaldson (2015: 26) “every child and young person benefits from personalised learning”. This emphasises that by promoting pupil’s voice, it allows the children to be creative and show cooperative learning with others. 
I accompanied the children’s ideas and at the end of the session, the groups produced different styles of colosseum which shows individuality. From this experience, I noticed that all the children were participating and communicating with each other effectively which allowed me to just listen to the children’s ideas through questioning. In other particular lessons, I acknowledged that it is not possible for this to occur and it is important to be aware of the reasons behind it and inform the children in a sensitive manner to grasp their understanding.

Conclusion
Linking back to the previous literature discussed, despite the fact that SMK and PCK are treated as two separate categories, the interrelationship between the two are very important especially for the subject of mathematics. It is important to understand that to be an effective teacher, a combination of subject matter knowledge, pedagogical content knowledge and curriculum knowledge needs to be implemented. Hegarty (1995: 3) indicates that “the teacher is not only the recipient of these diverse knowledge inputs but must draw on his/her own pedagogical knowledge base to incorporate them into an appropriate learning programme”. This shows that teachers need to have a balance of understanding on the knowledge and strategies to deliver it in order for it to become effective. 
All children work at different levels and should be acknowledged. It is crucial to understand how the children learn, what they are learning and have a clear set of actions to support the children to achieve their goals. In relation to the new curriculum that is being developed in Wales, Donaldson (2015) discusses that teachers have to recognise the importance of SMK and be able to reflect on their experiences in order to improve for future learning. This can be done through reflecting on previous experience in detail using an appropriate reflective model which allows me to identify the areas of development. 
To conclude, as a trainee teacher I recognised that the world around me is changing constantly especially with the new curriculum in schools. It is important to become aware of the new Donaldson’s curriculum and ensure that my SMK develops throughout using the reflective process for my future teaching career. By having a strong SMK, it can maintain the sustainability in providing accurate information for the children’s learning.
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