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[bookmark: _Hlk534467959]Introduction:
[bookmark: _Hlk534465608]The purpose of this essay is to explore and evaluate links between teacher subject knowledge within primary schools and effective learning and teaching. This will be conducted through the exploration of literature and critical analysis of my own subject knowledge that I experienced in my first teaching practice. A written evaluation of my own personal experience will be dissected and will demonstrate the model outlined by the Knowledge Quartet (Rowland et al, 2003). I will reflect upon my subject knowledge from my first placement of Professional Teaching Experience (PTE). The school I attended will remain anonymous as well as pupils that I may referrer to during this essay. It is vital that the children’s identity remain confidential as it co-insides with The United Nations Convention on the Rights of the Child (UNCRC, 1992: ARTICLE 8). My experience was gained in a Year 6 class, containing 30 pupils in a Primary school located in the Neath Valley. The class had 1 teacher and a teaching assistant (T.A). However, the T.A was shared between several other classes and was used mainly for interventions such as Rapid reading. The school currently holds around 500 pupils. The school has expanded since the closure of 2 smaller surroundings school in the past 5 years. There are two or more classes in each year group. The majority of pupils speak English as their first language, very few speaking Welsh. The school has a high percentage of free school meals and special educational needs. (Estyn 2015) states that in 2015, 22% of children were entitled to free school meals and 24% had special educational needs; this has since increased.

Literature Review:
The responsibility of a teacher in constructing a childs learning is crucial. Coe et al (2014) suggests that it is through subject knowledge that effective learning and teaching in primary school education is established. If a teacher has very little knowledge or declines in certain areas of teaching, then pupil’s education becomes obstructed as they don’t have the model (teacher) demonstrating to develop and enhance their learning. This belief is supported by Ellis (2007). Ellis states that teachers cannot teach something that they do not now themselves.
There are however debates surrounding the subject teacher knowledge and its importance. Shulman (1987) provides a seminal article based on informed subsequent teaching. He considers how the knowledge base unravels seven key elements, one of which includes pedagogical content knowledge (PCK). Shulman describes this as: 
‘the blending of content and pedagogy into an understanding of how particular topics, problems, or issues are organized, represented, and adapted to the diverse interests and abilities of learners, and presented for instruction.’ (Shulman, 1987:8)

Therefore, this suggests that it is more important for teachers to deliver and differentiate pedagogical strategies when teaching pupils. The emphasis is steered to how the teaching is delivered opposed to the content knowledge (CK).
Support for these aspects of subject expertise, cooperated with other elements of support knowledge is supported by Donaldson (2015). His proposed change of curriculum has been accepted by the Welsh Government. Currently being filtered throughout pioneer schools, before its integration across Wales. This includes areas of learning through cross curricular and is responsible for numeracy, literacy and digital competence. The review illiterates how the reformed curriculum can also support subject expertise. Flexible pedagogy, assessment for learn (AFL) and collaboration are linked into the curriculum. 
Shulman (1987) produced a case study about a female teacher called Nancy. Nancy, who was unwell whilst teaching demonstrated flexibility by delivering excellent teaching within the class. She altered the classroom, engaged pupils, delivered complex topics through subject matter whilst feeling poorly. This shows Nancy was able to accommodate the needs of her children as well as consider her own health/personal issues. Even though Shulmans work is based with the United States, his work is known worldwide. His work is very much at the front of teacher training programmes across Wales.
Additional support surrounding subject knowledge and effective learning and teaching is expressed by Rowland et al (2005). He identifies the ‘Knowledge Quartet’ (KQ) as an instrument for thinking.  The KQ shows how subject knowledge is implemented through mathematics. Emphasise points to four areas, foundation knowledge, transformation, connection and contingency. Foundation knowledge reflects the teacher’s own knowledge of what is being taught such as terminology. Rowland et al (2009) address Joyce, an early career teacher who when demonstrating division, uses the term ‘shared by’, projecting foundational knowledge. The transformation represents the choice of tasks, demonstrations and examples. This links to Shulman’s PCK, using precise demonstration and instruction to ensure solid learning. Medwell et al (1998) considered subject knowledge to be embedded in a teacher. A teacher’s pedagogical practice enables them to have the power to transform learning into a way that children can understand. Joyce then uses her pedagogical knowledge by selecting two pupils to show their work to the rest of the class. This generates diverse strategies. Additionally, Haylock and Cockburn (2008) state how children can manipulate materials such as physical objects to help them perform mathematical operations.
Connections should be made between concepts and ideas also. Connecting this cross curricular and not limiting a child’s learning. Haylock and Cockburn (2008) believe that the role of a teacher is to nurture children enabling them to make these connections. In order for teachers to teach connections they need to have a strong understanding of mathematical concepts and processes. Contingency demonstrates how a teacher responds to a child’s thoughts and ideas. This needs to be done by deviating from agenda. Manifesting outcomes may evolve such as sustained share thinking (Purdon, 2016).

If a teacher misses a learning opportunity by failing to respond to a childs question, in the way Joyce did when a child questioned her about an odd or even matter. It can place doubts and questions about her own subject knowledge. Stress and nerves as a trainee teacher are elements which (Thorton 2005) recognises. Trainee teacher courses are fast paced and intense and can therefore have a great impact on a trainee teachers’ ability to teach, a well as time constraints. Ideally teachers need to ensure their subject knowledge is efficient to be able to answer a childs question and not to dismiss them. On reflection of Joyce’s lesson, she could have readdressed the question at the end of the maths session. However, Joyce’s decision to ignore the pupil diminishes the child. According to Pond and Lee (2015) problem solving in mathematics should be solved using communication and discussion. Furthermore, Donaldson puts great emphasis on pupil voice and the effective of this through teaching and learning.
As well as promoting deep understanding of CK and PCK, Coe et al (2014) supports AFL strategies These include questioning in order to eliminate any misconceptions. Shulman believes teachers need to have a solid understanding of subject knowledge alongside pedagogy to enable them to teach children and maximise their potential. Due to changes in strategies, a teacher’s role within primary education has implications. It is crucial that mathematical miscalculation and misconception are distinguished. If a teacher determines the complexity of a task, many errors can be avoided (Hansel et al, 2011). This is mirrored in the KQ through transformation and differentiation (Rowland et al, 2009). This however could be challenged as Vygoksy and Piaget believe children often construct their own meaning of the world. Teachers should implement questions and use AFL strategies to understand a childs thinking. 
Furthermore, Barmby et al, 2009 argues that by building on misconceptions enables children to analyse their own mistakes. Self-assessing and checking their answers will benefit them greatly. This incorporates Donaldsons style of children overseeing their own learning. Taking responsibility for their own learning which opens discussions (Donaldson, 2015). It is vital that teachers talk with precision when offering discussion and dialogue in their classrooms. Good understanding in all areas of literacy is essential and is highlighted in Donaldson’s curriculum. Donaldson also strongly believes that bilingualism should be developed through the areas of learning. practically emphasising on the welsh heritage, as it expands pupil’s cultural knowledge on the country in which they live. However, this does have implications, practically for children who have English as an additional language (EAL).  Thus, subject knowledge can be appreciated far more than CK. This is done by considering several considerations and personal circumstances. This accommodates learning for all pupils through the execution of effective teaching.


Analysis and Evaluation of my own Subject knowledge:
In this section I will analyse and evaluate my own subject knowledge in accordance of the Knowledge Quartet (2003). Addressing my Key Stage 2, transformation, connection and contingency. The reason behind choosing

Key Stage 2
During PTE, I learnt the importance of Key Stage 2 knowledge. I realised the importance of delivering a mathematics lesson with confidence using clear expression. Specific mathematical terminology was used to aid the children throughout their learning experience. For example, when I introduced how to find the area of a shape, I clearly provided and demonstrated the ‘We are learning to’ (W.A.L.T) on the whiteboard. This enables the children to become familiar with the area. I started the lesson recapping on shapes, using questioning and AFL strategies to support this. The children were able to show their understanding that we were finding the area of 2D shapes. Whilst recapping on 2D shapes, as a class we counted the number of faces and sides of the shapes. The children then extended their knowledge, analysing a cube as an example of a 3D shape. Collectively we all ran our fingers along the physical 2D shapes that were placed on the table. After familiarising ourselves with the shapes, I focused on a square. After questioning, the pupils who are all year 6 concluded that if the area of a shape was the amount of space inside a shape, then they could draw the shape in their maths books and count the squares. A few children were misunderstanding the element of ‘area’. However, they soon became aware that the area meant the pace taken up after questioning from myself and the use of peer assessment and think pair share strategies. Furthermore, my questioning and the children’s re-checking, underlines AFL strategies. This provided the children with reassurance which then allowed them to take greater responsibility for their own learning (Barmby et al, 2009; Coe et al, 2014; Donaldson, 2015). This also implanted the seed of greater knowledge as one child recognised the formula for finding the area. Following on from area, I also taught a lesson on finding the area of compound shapes. A linked analysis will follow later in this essay.

Correspondingly, applying the correct use of terminology to other areas of learning was reflected in my Religious Education on sacred and secular sides of Christmas. My lesson was to design two Christmas cards to show the difference in how people celebrate. Most of the class were not familiar with any of these terms. Without stating the difference between the two, as a class we discussed the words separately. The only information I fed to the children was that the terms were completely different to each other. The children then had time to digest the words and to take time to think. They then had to write or illustrate on their mini whiteboards the meaning of the terms. They were instructed to “say the word aloud”. After pause for thought, a child put his hand up and said he had heard the word sacred when he went to church with his parents. This then opened discussion, and questions by all the children in the class. They had come to realise the difference in scared and secular without any vital information or clues from myself as the teacher. They had taken charge of their own learning. A factor that is encouraged and supported by (Donaldson 2015). To avoid any misconceptions, we solely focused on beliefs. I had to be extremely sensitive about any religions or beliefs within the class setting. Demonstrating there are no right or wrong ways to celebrate, however expressing that it can be important to learn about other cultures and religions. This engaged the pupils to want to learn about different beliefs, as a result I constructed another lesson on Buddhism. Linking the 8-fold path to the rules the children must obey in their homes. This pointed to how my subject knowledge had been through explanation of other religions (Ollerenshaw and Ritchie, 1993). The final stage of card making can therefore be viewed as crucial in assessing the children’s thoughts of the task set (Coe et al, 2014).

Transformation
My examples during the introduction and collectively holding the 2D shapes and feeling the surface links to physical representations as a result, the children were able to identify that other shapes and items around the school, which all had an area. They realised that they were able to find out the area of the classroom, playground yard. By doing this, children were able to consolidate their learning through manipulation and using concrete, real life materials (Haylock and Cockburn, 2018). As previously stated, the children continued their learning of area and learnt how to find the area of compound shapes. Connections were made following this lesson during a literacy lesson on compound sentences. With pupils demonstrating that compound sentences are just two sentences put together, like compound shapes where there are two shapes put together. The child acted upon his prior knowledge to enable him to express his understanding of the literacy lesson. Donaldson (2015) addresses that learning needs to engage pupils into real life experiences and that it is important to be instilling this across other areas of the curriculum. My choice of task illustrates a flow of knowledge to enable the child to thrive. The task was fun, and the children were all engaged and willing to learn.
 Similarly, for my games lesson I decided start my netball lesson with a game of ‘traffic lights’. When I give commands such as red, green and amber the children had to position themselves to represent the colours shouted. Red to stop, amber to jog on the spot and green to jog freely. This interpreted real life scenarios through a games lesson, therefore it was cross curricula. The children were able to identify the importance of safety surrounding the ‘traffic lights’ as many of the pupils could walk home by themselves. Ensuring the pupils understanding stresses the importance of my own subject knowledge by proving and providing examples in a way that was enthralling and enjoyable, whilst showing them the importance of day to day life and the safety they should adhere to. This highlights Donaldson’s emphasis, thus linking subject knowledge with effective learning and teaching (Donaldson 2015).

Connection
However, the complexity of the task was poorly judged by me as a trainee teacher. Even though most of the class understood the concept of area, a small pocket of children did not understand and could not grasp the concept of finding the areas of different irregular 2D shapes. Choosing solely a square and alternating the size of that shape would have been more effective for the children who struggled to move on with the task. The children could then have explored and become more independent and less reliable on me as support, in an extended task. Therefore, I will use this event to reflect upon my future practise and make sure that differentiation is a priority, which needs to be planned with precision. Nonetheless, during my mathematic lesson’s connections were made across the curriculum. One lesson was finding angles, right angles being most angles found within the class. The children then used a tally chart and transmitted the data into J2E, demonstrating data handling skills. Following this, the children produced a bar graph on the number of angles that were found within their classroom. Digital competency skills were expressed in this lesson to support Donaldson (2015) emerging new curriculum of integrating all areas of learning. I acted upon feedback from my first observation and incorporated ICT within my maths lesson.
When consolidating the understanding of compound sentences, I ensured the pupils learning was also linked to other areas of learning for example, expressive arts. The work was clearly differentiated and incorporated digital competency (Donaldson, 2015). For example, the lower ability children who found writing difficult produced a visual representation in their books. Following this, the children were able to express and read their compound sentence having their images as their aid. The More able and talented children (MAT) used an Ipad to ‘act out’ their compounds sentences, experimenting with different green screen backgrounds and incorporating a variety of adjectives, nouns and verbs. I anticipated the complexity of the task I planned and made the learning accessible to all the learners. Taking into consideration all their induvial needs in order to have the same knowledge outcome. 
During a lesson on descriptive writing the children instantly remembered the factors that should be included when writing descriptively. Describing the classroom as a zoo. This underpins that children make their own connection with real life and how it reflects their current situation. They construct their own meaning. This is displayed and supported by Vygotsky and Piaget (Gray and MacBlain, 2012). Descriptive writing was also used in their science experiment. The children had to decide what material would keep a spaceman warm. They verbally explained what materials and their thoughts as well as writing it in their books.


Contingency

As a result of inadequately judged variation, I did not incorporate the difficulties that may arise in my lesson plan on area, requiring me to be contingent and highlighting my flexibility to adapt the lesson to suit the needs of the pupils. Support for this is displayed by Shulman (1987) in his example of Nancy. Each child was taught the same concept but delivered to suit the needs of the group or individual. I had the ability to asses the situation on the spot and realise that the initial task of finding the area of irregular shapes was too difficult and out of the comfort zone of some of the children, and therefore adapted the lesson even though it was not what I had planned. Another problem that was not taken into consideration with the lower ability group was the actual maths, multiplying the numbers to find out the area. This problem was quickly solved by handing the children number squares to help with the task. The task was not a test of their knowledge of the multiplication so was completely acceptable that the children used these. Additionally, though this was a written task and this extra interaction was not in my planning, the connection outcome addressed, links to Graham and Kelly (2008).  promotion of Effective teaching and learning was promoted with lower ability pupils. 

Furthermore, in terms of making children’s thoughts a learning opportunity I believe I done this to the best of my ability when the pupil expressed that compound sentences were similar to compound shapes, simply putting 2 ‘things’ together. This however came as a shock as this child, who I will not name for confidentiality reasons is in the lower ability group and academically over all is not attaining highly. Having a view of a child being of low ability can sometimes suggest a fixed view. It can indicate that that’s the way a pupil is overall. If we think about a child in terms of growth mindset, intelligence cannot be fix but purely developed. Personally, I have changed my expectations of these particular children and believe they will thrive when the new curriculum emerges into schools across Wales.  My decision to adapt my lesson even though it wasn’t planned can be reflected in this contingency part of the KQ.



Conclusion
Shulman’s seminal article and the dissection of subject knowledge into the seven elements can be profoundly respected. It explores the literature surrounding subject knowledge and the relationship between successful learning and teaching, Offering the foundation to other researcher’s awareness of subject knowledge. Rowland et al (2009) and the establishment of the Knowledge Quartet, together with more recent research of Coe et al (2014) and the significance of AFL strategies to lessen misconceptions, encompasses the same scrutiny indicated by Shulman. Shulman (1987) and his recognition of PCK requiring far extra than just subject matter, offers the stepping stone for the features of the Knowledge Quartet; foundation knowledge, transformation, connection and contingency. Scrutinising the literature given, it can be agreed how subject knowledge cultivates several elements such as AFL strategies, terminology, demonstrations with accurate instruction, variation, all link to the curriculum, blended with flexible thinking. This most certainly has enough implications for trainee teachers, illustrating an essential need to continuously think of these factors (Ellis, 2007). This has adequate consequences for trainee teachers, demonstrating an important need to incessantly think of these aspects (Ellis, 2007).  Effective teaching can be fulfilled to certify efficient and successful learning. Shulman and Rowland et al (2003) work can be seen to be outdated and are considered prioritised for the USA, however, the framework presented resembles with the recently improved evolving curriculum and the proposals and recommendations for a positive educational prospect delivered by Donaldson (2015). Certainly, the mathematical evaluation by Rowland et al (2003) can be employed to other sections of learning and the cross-curricula responsibilities. Considering the four purposes of the curriculum exhibited in my evaluation of my individual subject knowledge.
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