The purpose of this essay is to critically analyse the relationship between teacher subject knowledge and effective teaching and learning within primary schools and to assess the impact of teacher subject knowledge on pupils’ performance. Also, to identify and discuss key elements and whether it is necessary to have good subject knowledge to be a good, effective teacher.  In this essay, several topics will be discussed. Topics such as the types of knowledge bases as stated by Shulman (1986), the value of subject knowledge and whether it promotes high – quality teaching and how these interact and are incorporated into a teacher’s practice. Also analysing how they support the need for good, thorough subject knowledge across all subjects, especially within the primary school sector. 
The school in which the first experience of PAP 1 was undertaken at is, according to Estyn (2011), is a Welsh medium primary school. The school is located along the mid-west coast of Wales and is the only primary school within the coastal town’s catchment area and currently has an intake of 250 pupils ranging from ages 3-11. The years being taught during the first part of PAP1 were Years 1 and 2, which include pupils aged 5-7. 
Another area of discussion will be to identify what makes a great teacher and what attributes are needed. The argument of the need for good teacher subject knowledge is even more relevant now in times of change in the education sector in Wales with a new and improved curriculum looming. Donaldson’s recommendations for the current curriculum has been drawn up by the Welsh Government, following the Successful Futures Report by Professor Graham Donaldson in 2015. It is being rolled out in April of this year before being finalised by 2022.  
Also, within the essay, to look at whether the greater need for subject knowledge has any implications on newly qualified teachers and student teachers within school settings in Wales and how Universities are adapting their teaching in order to ensure their graduates are fully integrated and ready to accommodate Donaldson’s recommendations to the current curriculum. 



Literature Review
In this literature review the main points discussed will be the to seek the answer for the question: ‘What makes a great teacher?’  What is used to assess a teacher’s knowledge and does the teachers knowledge (or lack of) directly impact the quality of pupils’ ability to learn and retain the knowledge? What exactly is meant by subject knowledge and pedagogical knowledge? 
Teaching is often viewed as a knowledge-rich profession and that teachers themselves are an unlimited bank of knowledge. While this is partly true, good teachers will always strive to better their capacity for learning new knowledge. They will also be able to process and evaluate any new knowledge gained and incorporate it into their teaching and learning. As teachers are deemed as professionals, it is vital that they regularly refresh their subject knowledge and update their own professional practice in order to meet and attain new teaching demands, especially with the radical changes coming in Wales and with Donaldson’s recommendations being implemented. 
With Donaldson’s recommendations there is a call for a greater need for teachers to have greater subject knowledge. What is meant by subject knowledge? Many theorists suggest that high- quality of teaching is reliant on many factors, but in particular, the amount of subject knowledge a teacher has and how they transfer this into their teaching and learning. The value of subject knowledge in the promotion of high-quality of teaching is becoming more and more apparent and in ITE (Initial Teachers Education) there is greater emphasis on the importance of subject knowledge. Kennedy (1991) suggests the importance of this by saying enough understanding is needed by teachers to be able to separate key elements of subjects and apply them to different ideas and how they relate to each other, also how they can be projected to pupils.  Grossman et al (1989) supports this by stating that student teachers with specialist subject knowledge were more likely to promote conceptual thinking and understanding in their teaching and actively involve their pupils in open discussions. Compared to student teacher who had basic subject knowledge were more likely to teach in a ‘safe’ manner and promoting the content as it was, rather than question, reason and pull apart content to further pupil’s understanding. McDiarmid et al. (1989) researched into student teachers and their ability and strategies to question pupils to confirm their understanding. He found that teachers with good subject knowledge had the capacity to ask relevant open-ended questions that encourages pupils to think ‘outside the box’ and validate what they have learnt. Compared to teachers with basic subject knowledge who, although would complete similar tasks, wouldn’t feel confident in asking open ended questions and instead asked closed questions. 
Looking at subject knowledge and its role within primary schools in more depth, the need for subject knowledge at this level is greater than secondary. Alexander et al. (1992) insist that teachers within primary schools should have a greater understanding of subject knowledge. Therefore, giving teachers the ability to extend their pupils understanding rather than just meet the expected levels. This pedagogy, within Donaldson’s recommendations for Welsh education, will be apparent if teachers apply this to their teaching and learning. Especially within Donaldson’s recommendations and the cross-curricular approach to teaching, this mantra of having good subject knowledge will help teachers adapt to Donaldson’s recommendations. 
In particular within the 6 Areas of Learning as proposed by the Welsh Government (2016); 
1.Experessive Arts
2. Health and well-being
3. Humanities
4. Languages, Literacy and Communication
5. Mathematics and Numeracy
6. Science and Technology
Also, a greater emphasis on subject knowledge for teachers will allow them to transfer the knowledge to pupils in numerous ways. The purpose of Donaldson’s recommendations in Wales is to develop pupils become independent learners and help schools in Wales produce pupils who are:
 ambitious, capable learners- ready to learn throughout their lives
ethical, informed citizens- ready to be citizens of Wales and the world
enterprising, creative contributors- ready to play a full part in life and work
healthy, confident individuals- ready to lead fulfilling lives as valued members of society
According to Smithers and Robinson (2005), subject knowledge has a very important role due to the quality of teaching being reliant on teacher’s depth of understanding of the subjects they are teaching. Knowing the factual knowledge and transferring that into pupils learning through an efficient and meaningful way. Pedagogical knowledge refers to the specialist knowledge of teachers for creating effective teaching and learning environments for all students. It is, essentially, a teachers’ ability to identify the common misconceptions in subjects and their ability to create and facilitate effective teaching and learning environments. 
John Hattie (2003) discusses the attributes that distinguish experienced teacher and in-experienced ones in his research paper ‘Teachers Make a Difference’. Within this he talks about the main attributes and how subject knowledge plays a key part and how expert teachers have a deeper representation about teaching and learning and can apply their prior subject knowledge and adapt it to a level the pupils can identify. This does not mean that the experienced teacher is better or that the NQT teacher is less knowledgeable, but rather that the experienced teacher possesses knowledge that is more integrated which they combine These teachers can quickly recognise sequences occurring in a classroom and make better predictions on what element or skill needs more focus. They can also be more responsive to a pupil’s individual needs and anticipate, improvise and plan, in advance, to any changes necessary. Many agree with Hattie and his comparative views on experienced and in-experienced teachers. Voss & Post (1988), like Hattie, suggested that expert teachers are more likely to monitor their teaching methods and strategies in an ongoing manner and act on their own and peer-feedback. That is, they always strive to better themselves to help children better themselves. However, Timperley argues that the majority of feedback teachers use to improve their teaching is from standardised tests and this does not consider all subjects and just the core subjects- Language, Mathematics and Science. 
It is often misconstrued that the term ‘pedagogy’ is a new term used in the last 20 years as education continues to shift and change. However, Ong (1958) cited by Shulman refers to it in an account of teaching in a medieval university in which he states that pedagogy and content are not taught separately but rather together in one body of understanding. Although, Shulman (1986) suggests that the distinction between knowledge and pedagogy isn’t truly represented by teaching traditions in the last 60 years, but rather, a recent development of how knowledge and pedagogy intertwine. Shulman took the notion of both pedagogies and knowledge and developed it further by coining the phrase PCK or Pedagogical content knowledge and emphasised its importance for teachers. Stating the importance for teachers to be familiar with the different strands within PCK. These included; pedagogical knowledge and content knowledge. A brief description of this in an educational sense is that a teacher with good pedagogical content knowledge would be a teacher who has good curriculum knowledge and can apply the knowledge to educational contexts and make the learning accessible. 

 One of the biggest problems in modern education is how teachers can get the best out of their pupils. While many researchers such as Rockoff (2004), Rivkin et al. (2005) suggest and prove that good teacher quality is a key ingredient in ensuring pupils academic achievements are met, many researchers, Aaronson et al. (2007), also argue that the specific characteristics of a teacher’s impact are not known. Although the variety in teaching and has long been celebrated, as each teacher has different strengths, weaknesses and subject knowledge on an individual basis, many believe that the modern teacher needs to have a greater extent of subject knowledge. This is especially true in the Welsh education sector with greater emphasis being placed on cross-curricular teaching and thus meaning that a deeper understanding of the subjects is needed to be able to teach subjects in a cross-curricular manner.  Being able to interchange the knowledge from one subject and apply it to another to help pupils’ understanding is key if the new structure of education is to be deemed successful. 
Another potential stumbling block within solely promoting subject knowledge as the foundation for high-quality teaching is the impact it may have on learning. Learning is a process of acquiring new knowledge and applying or modifying it to further prior understanding. According to Winn (1990), learning is a process that is dynamic in which pupils’ knowledge and skills are different before and after learning. This could be interpreted in both a positive and negative way. A pupils’ prior knowledge may change after the process of learning and, depending on the outcome, impact their feelings towards it. Mujis (2007) agrees with the learning process and suggests that, since ‘teaching’ is the promotion of learning, a teacher’s knowledge of learning and how to apply it to teaching and learning relies on a greater understanding of the subject being taught.
To conclude the review, many theories argue for and against the link between good subject knowledge and high-quality teaching. Although it is apparent there is a direct correlation between both, the need for teacher’s individuality is also apparent. A teacher with good subject knowledge may only specialise in one particular subject, compared to a teacher with sound subject knowledge across multiple subjects. At present, teaching or specialising in a standalone subject takes place in secondary schools only. The structure of primary schools means that a little subject knowledge is needed to teach primary. However, as identified by Hattie and Jaeger (2003) there are major differences between experienced and expert teachers and the dimensions identified rely heavily on deep subject knowledge as well as the enthusiastic approach of a teacher. 
5 identified by Hattie and Jaeger are that expert teachers can:
1. Identify essential representations of their subject
2. Guide learning through classroom interactions
3. Monitor learning and provide feedback
4. Attend to affective attributes
5. Influence student outcomes
 The new approach for cross-curricular learning will allow the new influx of future teachers to strive to be expert teachers and develop their knowledge base. It will also allow current teachers to adapt their teaching and learning to go with Donaldson’s recommendations. Teachers in Wales will be leading pioneers with Donaldson’s recommendations and have a positive affect on education in Wales. 

Analysis and evaluation of my subject knowledge for primary teaching
After spending a half-term in Year 1 and 2 during the first part of PAP1 I have gained a wealth of knowledge and experiences. I have also learnt many new strategies and methods of teaching and learning. I have also had the opportunity to build on my previous experiences of working in a primary school and get to taste what life is like as a typical Foundation Phase teacher. Upon reflection, the wealth of knowledge, guidance and support from my mentor and personal tutor and the school have been helpful and helped me develop ideas on how children learn best and how to approach teaching with an open mind and to be adaptable in approaching a subject. Also, I have learnt to extend my own knowledge further in order to extend the pupils understanding and to help them become ethical, informed citizens of Wales and the world as per 1 of the 4 purposes suggested by Donaldson. An example of this would be in a lesson I taught in Year 2. The lesson objective was to write a letter from Santa Claus, but rather than just tell them that, I had a letter sent from the North Pole, addressed to the children in the class and immediately they were hooked. (See appendix 1 ‘Letter from Santa’) After reading the letter and discussing suitable learning objectives with the class we then talked about Christmas traditions such as Advent calendars.  As the classroom had children from different ethnic backgrounds, we then explored different Christmas traditions from their native countries. One boy was from Poland and told the class how they have a tradition in which Mikolaj (Polish Santa) would bring them a little gift every day from the 6th of December up until Christmas depending on their behaviour! So as a class we decided that alongside our class advent calendar we would also be celebrating this tradition. As a class, we invited his parents in to tell us some more about a typical Christmas in Poland and everyone was fascinated.  By doing this, it teaches children to respect other beliefs, views and traditions and makes them aware that there is more out there than what they are used to. Although the context of this may seem small and insignificant, it encourages children and staff to think about more than their own knowledge. Other members and I of staff were not aware of this tradition. But because we researched and heard about from a different source, we were able to extend our subject knowledge and use it to educate the children about Christmas traditions from a different perspective. The school/home relationship was also strengthened with the school recognising and celebrating different traditions and sharing it with others. Within the current curriculum one of the 7 areas of learning regarding this type of learning is known as Knowledge and Understanding of the World. This relates to pupil’s everyday lives in school and home settings, their families, the local environment and community and the wider world. By tapping into the multi-cultural resource that was readily available to the class I made full use of it in order to extend the children’s understanding and learning of Christmas, rather than ‘just’ writing a letter.
To analyse and reflect on that particular lesson plan critically (see Appendix 2 ‘Lesson Plan) I would take the advice of my mentor and m personal tutor and look in depth at the content of my lessons and ensure the vocabulary and the language used in both are age-appropriate.  Looking back at my lessons plans and reflecting on how those lessons went I can take away more than just things to improve on as suggested by the mentor and personal tutor. I will be able to take the recommendations and build on them to improve my own professional development and deepen my subject knowledge in multiple subjects. But to also try and broaden my subject knowledge in the subjects I find I lack confidence in teaching. Another lesson with a particular aspect that needed improving was my own knowledge of History. One lesson was during Bonfire Week and I was teaching the children about Guy Fawkes and the Gunpowder Plot. The lesson itself was suitable, as were the activities and differentiated levels for every ability in both Year 1 and 2. What was lacking was my further subject knowledge when a child asked me “Mr. Williams, why didn’t Guy Fawkes and his friends want the King to be in charge?” I, admittedly, confessed that I didn’t know the answer and that we would revisit the question after further research. However, had I researched in depth and read up on the Gunpowder Plot instead of recalling it from my own memory I would’ve known the answer and would’ve been able to extend that child’s knowledge. I had missed a golden opportunity to push a child’s work. Upon reflection, and in future, I will be ensuring that I will not be assuming that something is below a child’s level of comprehension. Regardless of age or ability.
Teaching isn’t just about being able to teach what you are good at, it is about pushing yourself out of your comfort zone and having a ‘hands-on’ approach to anything that may need to be taught.  Many teachers feel the lack of their own knowledge affects the quality of their learning and that this would impair on the more able pupil’s development as they did not have sufficient subject knowledge in order to push them. An article published by the BBC (2013) on a report by the Welsh Chief Inspectorate of Education and Training, Estyn, showed this was apparent with some primary school teachers. Particularly with the Science and that teachers often pass on their own common scientific misconceptions to pupils. 
Drawing on my experiences from PAP1 I will use aspects from Schulman (1987) on knowledge bases to discuss subject knowledge and how it impacts on the developing curriculum in Wales. 
1. Content knowledge- What is already known about in a subject. For example, basic fractional Mathematics such as ¼ + ½ = ¾. However, content knowledge refers to knowledge in many subjects not just a standalone subject. 

2. Curriculum knowledge- Knowing what ‘tools’ can be used, which strategies work well, what assessment tools are most effective, what frameworks the schools use.


3. General pedagogical knowledge- Refers to the overall way a teacher applies the knowledge to a broader use, for classroom management, different strategies.

4. Pedagogical content knowledge- This is taking what is already known and then being able to identify and understand what specific content makes a topic easy or difficult. For example, Multiplying fractions, ¼ x ½  = 1/8 


5. Knowledge of educational context- This refers to the teacher’s knowledge of the classroom environment they are teaching in. Whether the work is suitable for individual or groups. What kind of community the school is based in. 

6.  Knowledge of learners and their characteristics- Knowing which pupils work well in groups and which ones don’t.  Knowing how each pupil learns best- tactile, visual, aural, linguistic.


7. Knowledge of educational ends, purposes and values- Knowing why the topics covered are being taught. Knowing the relevance of what is being taught.

These categories of teacher knowledge are still relevant to this day and all of them combined are needed in order to be a good teacher. Managing these will allow a teacher to develop their professional skills and broaden their experience of different subjects and curricula. As a teacher, I need to ensure that any strategies I pick up from my fellow teachers can be implemented and used effectively and that I better myself professionally. By both increasing my own pedagogical knowledge to ensure that the pupils I teach get the best out of my lessons and have the enthusiasm to want to learn and better themselves.











Conclusion
In conclusion, subject knowledge is an important strand of a complex number of skills needed to become an efficient teacher and to promote the need and willingness of pupils to want to further their knowledge bases.  It holds a big part within the proposed changes and will challenge teachers new and old alike to extend their prior knowledge and apply it in order to produce ethical, ambitious, enterprising, healthy rounded individuals ready for the future.
 Primary teaching in Wales is changing and with change comes new challenges to overcome and new systems to adapt to. When Donaldson’s recommendations to the curriculum come to fruition within the next 3 years many teachers will have to improvise to the changes or risk being left behind. 
On a personal note, I need to ensure that I plan accordingly for every possible outcome and ensure that I have researched and read on a particular theme within a subject and to not over rely on my own knowledge.  Also, that tasks will and do present challenges and instead of dismissing them completely to adapt them or take elements that worked well and marry it to another idea. The quality of work is more important than the quantity of work and to extend all pupils’ knowledge to promote and teach independent learners. 
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