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Introduction
In this assignment, I will examine the significance of teacher subject knowledge in primary education. I will review the link between subject knowledge and effective learning and teaching by reflecting on my experience in my first professional teaching practice. The Knowledge Quartet discusses four dimensions of teacher subject knowledge, including ways in which these dimensions are used in student teacher practice (Rowland, Huckstep and Thwaites, 2003).  These dimensions are Foundation, Transformation, Connection and Contingency; they will be used to critically evaluate my experience and recognise how subject knowledge influences teaching and pupils’ learning and understanding. Furthermore, I will be discussing the implications to develop subject knowledge and the debates discussed in relevant literature. 
This assignment will be highlighting and reviewing my experience within an urban primary school within Sketty, Swansea. My first professional teaching practice took place within a year 5 class of 35 pupils. The school currently enrols 568 children, aged between 3-11 years (School A Handbook, 2018). Each Key Stage 2 class receives additional support from the class teaching assistant, including support in all curriculum subjects/areas and interventions. The school ensures equal opportunities for all pupils, such as pupils who carry statements of SEN, who are placed within mainstream classes (unless other arrangements are specified). During my teaching practice, I was able to teach many areas of learning and organise the lesson that I believed would ensure effective learning. Therefore, this assignment will refer to areas and subjects that assessed the quality of my subject knowledge and how this impacted my teaching and pupils’ learning.
Literature Review
Quality subject knowledge is recognised as a requirement for teaching within primary education. The Welsh Government (2009) sets out the standards required by student teachers. One of these standards states that teachers must have knowledge and understanding of subjects within the curriculum. The document explains that teachers are required to be confident and authoritative in the subjects they teach to ensure effective teaching and learning. For example, low confidence in Science may result in teachers avoiding teaching difficult aspects and topics within the curriculum. Therefore, they may have heavy reliance on Science kits, texts and worksheets (Mckeon, 2004). Hence, this will severely affect children’s learning as the teacher would not be providing and creating valuable and important learning opportunities. Therefore, developing effective pedagogy, teaching and learning involves teachers having sound subject knowledge.
Twiselton (2006) examines and discusses the knowledge base required by trainee teachers and how this should be applied within the primary classroom. Furthermore, suggesting trainee teachers may find it alarming to gain the required subject knowledge for all different subjects in the primary curriculum, and to also understand the detailed requirements which underpin each subject. 
The ‘fundamental ideas’ of a subject are defined as those ideas that have the greatest breadth of applicability to new problems. An effective teacher will have an excellent grasp of these fundamental concepts and will be able to break down tasks in ways that will make them achievable while remaining consistent with the core ideas that underpin them (Twiselton, 2006, p.70). 
This highlights the high level of subject knowledge and understanding required by teachers in order to teach each subject effectively. Furthermore, insufficient knowledge will result in negatively influencing children’s learning. However, the complexity of the knowledge base required by teachers was recognised through Shulman’s (1986) study who identified seven categories of teacher knowledge. Each of these categories can be used to reflect in depth on teacher knowledge and how they impact their teaching and children’s learning. Teacher subject knowledge is identified into two different components, ‘content knowledge’ (CK) which is the understanding of what is being taught and ‘pedagogical content knowledge’ (PCK) which is how the subject matter is made accessible for children. Shulman continues that teacher pedagogical reasoning is influenced by teacher CK and applying this to their teaching strategies and distribution of knowledge. CK and PCK are components which combined help structure the organisation and ideas presented within the lesson. Shulman’s other categories contribute to overall classroom pedagogy but does not focus heavily on teacher subject knowledge. Shulman’s (1986) study has also influenced Rowland, Huckstep and Thwaites’ (2003) study, The Knowledge Quartet. The study identified four dimensions which reflected Shulman’s focus on subject knowledge. For example, Shulman’s view of CK is reflected within ‘foundation’, and PCK is reflected within ‘transformation’. Kleickmann et al. (2013) article reinforces the impact of CK and PCK upon children’s understanding. Furthermore, subject knowledge alone will not result in effective teaching and understanding. The implication of gaining an essential knowledge base begins, as Kleickmann’s et al. (2013) findings demonstrating how deliberative learning opportunities are crucial for teachers’ development in CK and PCK. Furthermore, without these crucial learning opportunities, teachers were not able to develop and gain further knowledge of CK and PCK. Moreover, subject knowledge is a significant yet complex factor to effective teaching and learning but involves implications. 
Teachers’ attitudes towards specific subjects is recognised as an implication to gaining a high level of understanding and knowledge. For example, Haylock and Manning (2014) discuss adults’ attitudes and perceived ideas and feelings towards teaching Mathematics. They highlight the lack of confidence in delivering and teaching mathematics, continuing that many teachers admitted to feelings of anxiety, panic and dislike towards the subject. It is reasonable to suggest that past experiences may affect trainee teachers’ motivation and confidence to develop sufficient subject knowledge. As a result of this, teachers may start generating mathematics anxiety in the children they teach and affect their overall potential. Thus, it is essential for teachers to overcome their feelings of anxiety and panic to ensure that children do not begin to generate the same feelings. In Goulding, Rowland and Barber’s (2002) study of examining teacher trainee subject knowledge within mathematics, it is clear the findings highlight strengthening subject knowledge is a legitimate aim.  However, their findings highlight the complexity of teacher subject knowledge. This was illustrated by one trainee teacher who expressed minimal confidence in delivering and teaching mathematics yet scored highly in her mathematical audit. Furthermore, success in teaching mathematics is not influenced by only subject knowledge. Thus, the student’s level of confidence impacted and determined her ability to teach effectively and purposefully. Furthermore, Goulding, Rowland and Barber’s (2002) study supports Shulman’s view that many aspects influence teaching and learning. The study’s findings also highlighted that through lack of confidence, resulted in activities which had no purpose.  Moreover, teachers’ feelings, confidence and perceived ideas can affect their development of subject knowledge; however, poor subject knowledge can result in ineffective teaching and learning (Haylock and Manning, 2014). 
Despite, Shulman (1986) and Rowland, Huckstep and Thwaites (2003) stressing the need for sound content knowledge (CK) and pedagogical content knowledge (PCK); in contrast, other studies disagree with the impact subject knowledge has on effective teaching and student achievement. Hattie’s (2012) review states that subject knowledge had little influence on student outcomes. Furthermore, Hattie (2012) explains that student achievement and outcomes relies on deeper understanding, rather than CK and PCK. Hattie (2012) suggests a checklist of characteristics for effective teachers. It is recognisable how some of these characteristics are not recognised within Shulman’s knowledge base for teaching. For example, in addition to teachers’ deeper understanding, Hattie (2012) discusses the impact of classroom climate and management for learning and the belief teachers have in their students. Thus, teachers must create a positive, respectful and safe classroom to show passion for their learning. Expert teachers have the enthusiasm and willingness to recognise children’s needs and ability, and to respect these aspects will encourage effective teaching and learning. The debate on the importance of content subject knowledge continues, as Coe et al. (2014) review recognises six components to effective teaching. One of those components focuses heavily on teacher content and pedagogical knowledge, proposing the significance of subject content knowledge to ensure effective teaching and learning. This supports Shulman’s view of knowledge and how effective teachers must use their content knowledge and make it accessible to children.
As previously discussed, Shulman’s (1986) study identified seven categories of teacher knowledge: general pedagogical knowledge, knowledge of learners, knowledge of context, knowledge of the purposes of teaching and learning, subject-matter knowledge, pedagogical content knowledge and curriculum knowledge (cited in Rowland et al. 2009, p.20). These seven categories highlight the many aspects of knowledge required by teachers. Shulman (1987) discusses teacher knowledge base through observing student teachers and how these seven categories underlie teachers’ understanding to promote learning. It is important however, to acknowledge the context of the writing and how teacher knowledge and responsibilities are changing. Despite Shulman (1987) emphasising the complexity of knowledge base required by teachers to teach subjects effectively, he recognises the continuing change in education and highlights that new categories will be considered in the future. “As more is learned about teaching, we will come to recognise new categories of performance and understanding that are characteristic of good teachers” (Shulman, 1987, p.12). Nevertheless, it appears that sound subject knowledge is still valued as highly important; as supported by Twiselton (2006) who states that it is not amount of knowledge a teacher holds or the teaching skills you have some competence in, but it is teachers’ depth of knowledge and their level of confidence in applying these skills. However, as Shulman recognises, new categories will be considered as effective teaching in the future, such as the requirements set out by Donaldson within the new developing curriculum. 
Another implication for teachers to develop their confidence and understanding of each subject, is the new requirements within the new developing curriculum. Donaldson’s (2015) study states that the current curriculum has taken form of a framework with different subjects and time allocations for each stage. Moreover, this curriculum would suggest that subject knowledge would not need evolving and that learning through stages would be the most effective route to a successful and powerful education. Donaldson (2015) states that the current curriculum does not support all learners and that a new curriculum is essential to improve pupils’ learning and developing skills to confidently participate in the modern word. Donaldson’s review proposes teachers should organise their intentions for pupils through six areas of learning: expressive arts; health and well-being; humanities; languages, literacy and communication; mathematics and numeracy; and science and technology. Furthermore, this may impact teacher subject knowledge as they must generate new creative and developing ways to support pupils’ learning through these six areas. In addition, teacher subject knowledge will be assessed as the developing curriculum involves teachers creating links across learning and creating cross-curricular opportunities. This links to Shulman’s (1987) category of teachers’ understanding and knowledge of the curriculum and how this influences effective teaching and learning. It can thus be suggested that teachers have the responsibility of developing high quality subject knowledge to successfully teach pupils fundamental skills in preparation for the modern world. From this, it recognisable how teacher’s subject knowledge must continue to evolve and adapt to the curriculum, to ensure effective teaching and learning. 
Medwell et al. (2011) discusses teachers’ subject knowledge in English. They state that it is a basic training requirement for all teachers to have a good spoken and written English. Teachers with poor subject knowledge are unable to plan, teach and assess English lessons effectively and use the correct terminology to discuss it. Hence, pupils’ standards of English will not raise without high quality subject knowledge from teachers. This demonstrates how sound subject knowledge is still valued and considered essential in education. However, it is apparent how teachers’ responsibility has expanded since Shulman’s article and other aspects within teaching are equally important, such as cultivating children’s creativity. Bailey and Barnes (2008) reinforce the need for creativity within the curriculum and the need of teachers to cultivate children’s imagination and creativity. Hence, high quality subject knowledge may not always fulfil their pupils’ potential without cultivating a child’s creativity. Moreover, if pupils are to be successful, they must understand and have the ability to develop new ideas, rather than only learning subject knowledge. 
The view of developing a new creativity-based curriculum was recognised by Donaldson and highlighted through his report ‘Successful Futures’. Donaldson (2015) suggested four core purposes of the curriculum: ambitious and capable learners, healthy and confident individuals, enterprising creative contributors and ethical informed citizens. As one of these core purposes focuses on ‘enterprising creative contributors’, this demonstrates how cultivating and encouraging pupil creativity is now recognised as a vital responsibility. Robinson (2001, quoted in Wilson, 2009, p.15) states “it is no longer merely sufficient to have excellence in depth and grasp of knowledge. Critical, to surviving and thriving is, instead, creativity”. This demonstrates the growing responsibility required by teachers to ensure effective teaching and learning in primary education. It also highlights how Robinson does not view subject knowledge as the most important factor within education, and how Shulman’s view of teacher knowledge base is not viewed as vitally important by all. 
In summary, Shulman’s knowledge base for teachers is still valued and recognised as essential components throughout teaching. His article demonstrates that teachers are required to have an in depth understanding of many aspects that influence teaching and learning, not only sound CK. The literature discussed also highlights the growing characterises, responsibility and implications for teachers to gain sufficient subject knowledge. 
Analysis and Evaluation 
As previously discussed, teacher subject knowledge is valued as significantly important to ensure effective learning and teaching in the primary school. Personal experience within my first teaching practice highlighted the quality of my subject knowledge but also the impact it had on my teaching and pupils’ learning. 
Rowland, Huckstep and Thwaites (2003) discuss teachers’ mathematical content knowledge through The Knowledge Quartet. Their research was influenced by Shulman and his focus on subject matter knowledge and pedagogical content knowledge. In order to assess teachers’ mathematical knowledge, Rowland, Huckstep and Thwaites (2003) identified four dimensions: foundation, transformation, connection and contingency. These four dimensions are used as a tool for recognising how teacher subject knowledge is used in the primary classroom. I have chosen to use each of these four dimensions as tool to assess my own knowledge in different subjects/areas of learning. Furthermore, this will demonstrate how influential my own subject knowledge was to ensuring effective teaching and learning in the classroom. 
Foundation
Rowland, Huckstep and Thwaites (2003) state that the first unit within The Knowledge Quartet highlights student teachers’ beliefs, knowledge and understanding. Furthermore, student beliefs and knowledge will impact their pedagogical choices within the classroom. Within my first professional teaching experience, the foundation of my subject knowledge influenced the overall choices made. While teaching multiplication word problems (see appendix 1 for lesson plan), I planned to teach the multiplication grid method, as I believe it to be the most effective way of calculating multiplication questions. Thus, my belief and knowledge of multiplication influenced the method taught within the classroom. Coe et al. (2014) supports Rowland, Huckstep and Thwaites’ (2003) view of previous knowledge and beliefs impacting pedagogical choice; stating that teacher beliefs will affect the overall purpose of the lesson, their theories and how the learning is taught. My knowledge and beliefs also influenced and determined my lesson plan including the examples, strategies and questions used. Rowland et al. (2009, p.152) supports this view, “it may be seen as the over-arching dimension; it is fundamental because it underpins all the decisions about which examples or representations used, connections to make, or how to respond to pupils’ ideas”. 
In addition, while teaching this specific method, many pupils also explained their uncertainty in applying it to different mathematical questions; it is here that highlighted the impact of the ‘foundation’ in my subject knowledge. My response to children’s understanding emphasised the level of my knowledge and my ability to use this subject knowledge within the classroom. The main and significant learning objective of the lesson was recognising how to calculate multiplication word problems. Moreover, the method used by pupils would not significantly impact meeting this learning objective. At this time, I was faced with a problem on whether to change the previous pedagogical choices made. Furthermore, I decided to give pupils permission to use various multiplication methods, to reach the main learning objective and purpose of the lesson. This reflects the level of my ‘foundation’ mathematical knowledge, as I was able to effectively support all pupils depending on their level and confidence in using different multiplication methods. From this, my beliefs and knowledge of multiplication methods influenced the pedagogical choices within my lesson, and consequently, impacted pupils learning and my teaching. Despite this, Haylock and Manning (2014) may disagree with the quality of my foundation knowledge in mathematics. Haylock and Manning (2014) argue that teachers will generate mathematical word problems so it is important that they can construct problems with various structures and contexts. Through reflecting, I recognised that I did not involve various structures or contexts within my lesson; therefore, it is reasonable to suggest that the quality of my foundation knowledge was not sufficient in supporting pupils’ learning. I did not prepare or plan for different methods or structures to be used within the lesson and therefore, this affected the overall pedagogy, pupils’ learning and the effectiveness of my teaching. 
Transformation
As previously suggested, the foundation of subject knowledge underpins the overall pedagogical choices made. It is recognised as the ‘over-arching dimension’ to understand and use the following dimensions purposefully and accurately. The transformation of subject knowledge is how teachers represent these ideas that are accessible to children (Rowland et al. 2009). Transferring my subject knowledge to make it accessible to children was demonstrated through teaching and leading a scientific investigation. The scientific question was to investigate if the shape of a parachute would affect the speed of descent. My subject knowledge felt very limited to teach the class effectively and I therefore began researching air resistance and surface area, and how these aspects can be taught effectively and creatively to children. Roden and Archer (2014) state the significant importance of teachers’ transformation of subject knowledge. Developing techniques that encourage curiosity and enthusiasm for Science will help achieve their full potential. After a significant amount of research, I gained confidence in investigating and teaching how the shape of an object will affect its speed of descent. As Rowland, Huckstep and Thwaites (2003) proposes, the transformation is the ‘knowledge-in-action’ and the capacity of a teacher to develop effective pedagogy from content knowledge. My ability to transform my content knowledge into examples and demonstrations which were accessible to children, was highlighted when demonstrating how changing the surface area of the shape, may affect the amount of air resistance and speed of descent. I demonstrated using two different sized pieces of paper. Whilst holding two sheets of paper, I changed the shape of one and asked the children if the surface area had changed. Following this, I questioned pupils if changing the surface area would affect the speed of descent. My example allowed pupils to physical see what we were investigating and demonstrated a clear purpose to our scientific enquiry. This supports Roden and Archer’s (2014) view, how developing appropriate examples and techniques within Science can generate scientific curiosity and understanding. 
Despite my demonstration successfully scaffolding pupils understanding of surface area and air resistance, more able pupils asked questions about weight. It was questions such as this which assessed my ability to transform my knowledge and make it accessible to children. Furthermore, I did not prepare or consider aspects such as ‘weight’, within my examples and demonstration. Newton (2013) might argue that effective teaching and learning was not apparent during this lesson, as teachers need to be clear with what understanding they want from pupils before they start. As I did not consider the aspect of weight, I was unaware how to approach this topic within the lesson. I was unable to scaffold more able pupils’ learning as I did not develop strategies or examples to extend their learning further. Moreover, this experience has highlighted the impact of teachers’ not successfully transforming their knowledge in order to make it accessible for children. 
Connection
The third dimension within The Knowledge Quartet discusses teachers’ ability to make choices and decisions that allow pupils to identify the connection within different subjects. Furthermore, it is the process which teachers build on pupils’ prior knowledge and demonstrate connections to new knowledge. Connections such as this can be made by ensuring cross-curricular links in lessons. During an ICT lesson (see appendix 2 for lesson plan) pupils were asked to create a 3D-room using the computer software. During the introduction, pupils were given a specific set of requirements. These requirements include calculating the perimeter or area of the room. Unfortunately, many pupils were unable to complete the activity due to insufficient prior knowledge. I had previously demonstrated how to calculate the perimeter and area within the introduction, however I did not discuss each one in depth or provide high quality examples. Due to my lack of preparation and understanding of the pupils’ prior knowledge, I was unable to provide an effective cross-curricular lesson which could provide first-hand experiences in making essential connections between math and ICT. If pupils’ prior knowledge was sufficient in understanding perimeter and area, this lesson would be able to provide first-hand experiences in connecting knowledge to new knowledge and to other aspects within the curriculum. Pupils would be able to see the meaning and purpose of learning aspects such as perimeter and area. Boyle and Bragg’s (2007) study reinforces Rowland, Huckstep and Thwaites’ (2003) view of building upon prior knowledge and making connections. The study states that high levels of literacy and numeracy skills rely heavily on breadth and richness of a wider curriculum to apply these skills in a meaningful context. Furthermore, teachers must recognise literacy and numeracy as not separate subject teaching models, but subjects which should be embedded through the curriculum and experiences. 
Contingency 
Finally, I will be discussing the contingency of my subject knowledge and how this links to and influences effective teaching and learning. Rowland, Huckstep and Thwaites (2003, p.98) identifies teacher’s contingency as the ability to adapt to changes and respond to different ideas, “in commonplace language it is the ability to ‘think on one’s feet’”. For example, during my first professional teaching practice, I planned and taught my first Science lesson on identifying scientific vocabulary and extracting key words from a text for the parachute investigation. For this specific lesson in the topic, I planned for pupils to generate a scientific question by reviewing and analysing the information within the text. However, before beginning the lesson, I was asked to include scientific variables and different aspects pupils should consider when undertaking a scientific investigation. This assessed my understanding of scientific variables and my ability to teach without planning. I felt unprepared to include these aspects and teach them correctly and effectively to the class. While reflecting on the lesson (appendix 3), I felt that my understanding of different scientific aspects and strands within the curriculum was limited. Therefore, pupils found the activity challenging and difficult to understand. My teaching was not effective and did not support their learning. This demonstrates that my ‘contingency’ impacted pupils’ learning and resulted in ineffective teaching. 
My experience highlighted how teachers with limited skills of contingency in practice can negatively impact the overall pedagogy of the lesson and affects pupils’ learning and understanding. Thus, experiences of situations where unplanned knowledge was used to support pupils’ learning, highlighted the effectiveness of using in-depth subject knowledge when ‘thinking on one’s feet’. During a math lesson, a more able and talented (MAT) pupil (Child A) asked a variety of questions on a specific math topic. Child A also completed the main activity and extension task provided. At this time, I was faced with a difficult situation in providing an activity which can scaffold Child A’s understanding but also extend her ability. Rowland, Huckstep and Thwaites (2003) state that a constructivist view of learning believes that children’s ideas contribute highly to each lesson. Furthermore, to ignore pupils’ questions and ability can be viewed as a lack of interest in that pupil. From this, I decided to discuss questions asked by Child A within a group of children who shown a high level of understanding in this specific topic. In addition, Child A was also given an additional task of creating her own comparative graph and to see if she can find the Mean, Median, Mode or Range of the data collected. Wallace and Donnelly (2004) suggest supporting individuals through differentiation and careful focus on lesson planning to challenge all pupils is key to individual development. Hence, Wallace and Donnelly (2004) might argue that my ability to scaffold MAT pupils further shown effective teaching and learning.
Conclusion 
In summary, the views and findings discussed within this assignment demonstrate the different categories of knowledge required by teachers. One of these categories is teachers’ subject content knowledge. It is recognisable how subject knowledge is essential to effective teaching and learning; however, other categories also play a vital importance. The literature analysed demonstrates that Shulman’s (1987) seven categories of knowledge base for teachers is still recognised as essential for effective teaching and learning. It demonstrates the high level and different aspects of knowledge required by teachers, and how they will influence pupils’ learning and overall pedagogy. However, the findings also highlighted new additional aspects that are considered to affect teaching and learning. 
In relation to my own subject knowledge, these findings helped reflect and evaluate my understanding and the ability to apply this knowledge within the classroom. My analysis has demonstrated that I am able to develop creative examples and demonstrations that are accessible to children. However, my analysis has also shown limitations of my subject knowledge when MAT pupils asked high level questions that I was unable to answer. Furthermore, this highlights the significance of developing quality subject knowledge to support all abilities, to scaffold and extend their learning further. A high understanding and knowledge of all subjects is essential to ensuring effective learning and teaching in the classroom; however, teachers must recognise new developing aspects, characteristics and implications that will impact the quality of their teaching. 



References
Bailey, A. and Barnes, S. (2008) ‘Children’s futures, our futures: Educating citizens for the twenty-first century’, in Harnett, P. (ed.) Understanding Primary Education: Developing professional attributes, knowledge and skills. Canada: Routledge.
Boyle, B. and Bragg, J. (2007) ‘Making primary connections: the cross-curricular story’, The Curriculum Journal, 19(1), pp. 5-21. 
Coe, R. et al. (2014) What makes great teaching? Review on the underpinning research. Durham University. 
Donaldson, G. (2015) Successful Futures: Independent Review of Curriculum and Assessment Arrangements in Wales. Available at: https://gov.wales/docs/dcells/publications/150225-successful-futures-en.pdf (Accessed: 20th December 2018).
Goulding, M., Rowland, T. and Barber, P. (2002) ‘Does it Matter? Primary Teacher Trainees’ Subject Knowledge in Mathematics’, British Educational Research Journal, 28(5), p. 689. 
Hattie, J. (2012) Visible Learning for Teachers: Maximizing impact on learning. Oxon: Routledge. 
Haylock, D. and Manning, R. (2014) Mathematics explained for primary teachers. 5th ed. London: SAGE Publications Ltd. 
Kleickmann, T. et al. (2013) ‘Teachers’ Content Knowledge and Pedagogical Content Knowledge: The Role of Structural Differences in Teacher Education’, Journal of Teacher Education, 64(1), pp. 90-106.
Mckeon, F. (2004) ‘Teacher autonomy and subject knowledge’, Education 3-13, 32(3), pp. 32-37. DOI: 10.1080/03004270485200301. 
Medwell, J et al. (2011) Primary English: Knowledge and Understanding. 5th ed. Exeter: Learning Matters Ltd. 
Newton, L. (2013) Meeting the Standards in Primary Science. London: Routledge. 
Roden, J. and Archer, J. (2014) Primary Science for Trainee Teachers. London: Learning Matters. 
Rowland, T., Huckstep, P. and Thwaites, A. (2003) ‘The Knowledge Quartet’, in Williams, J. (ed.) Proceedings of the British Society for Research into Learning Mathematics, 23(3).
Rowland, T. et al. (2009) Developing Primary Mathematics Teaching. London: SAGE Publications. 
School A Handbook. (2018) Handbook and Prospectus. Available from the school. Received 22nd October 2018. 
Shulman, L. S. (1987) ‘Knowledge and Teaching: Foundations of the New Reform’, Harvard Educational Review, 57(1), pp. 1-21. 
Twiselton, S. (2006) ‘Developing Your Teaching Skills’, in Arthur, J., Grainger T. and Wray, D. (ed.) Learning to Teach in the Primary School. London: Routledge.
The Welsh Government (2009) The Qualified Teacher Status Standards Wales 2009 (2009 No.25). Available at: https://gov.wales/legislation/subordinate/nonsi/educationwales/2009/3220099/?lang=en (Accessed: 28th December 2018).  
Wallace, B. and Donnelly, V. (2004) ‘A Curriculum of Opportunity: Developing Potential into Performance: Meeting the Needs of More Able and Talented Pupils Within a Policy of Inclusion’, Gifted Education International, 19, pp. 41-66. 
Wilson, A. (2009) Creativity in Primary Education. 2nd ed. Exeter: Learning Matter Ltd. 
































Appendices 
Appendix 1
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	Session Plan – Key Stage 2

	Name of trainee:
	           Alice Courtney 
    
	Session ref:
	101118(2)Mathematics6


	Personal target(s) in relation to QTS: 


	· S3.3.7 They organise and manage teaching and learning time effectively. 
· S2.7 They know a range of strategies to promote good behaviour and establish a purposeful learning environment.

	Year group:
	5

	No. of learners:
	30
	ALN: 
	No pupils will additional needs in this session.


	Additional Adults: 
	Class teacher 


	Learning objective(s):
ML: 
1. To use the grid method to solve multiplication problems. 

	Success criteria:
1. To understand and calculate problem solving questions

	Links to previous learning: 
Pupils have previously learnt the column method and the grid method to multiply. They have learnt how to multiply whole numbers and decimals. 


	Curriculum coverage (range, skills)
Mathematics
Developing numerical reasoning
· Transfer mathematical skills to a variety of contexts and everyday situations 
· identify the appropriate steps and information needed to complete the task or reach a solution 
Using number skills
· use mental strategies to recall multiplication tables 
· multiply numbers by 10 and 100 
· using an appropriate mental or written method
· multiply 2- and 3-digit numbers by a 2- digit number 
· make comparisons between prices and understand which is best value for money 
· identify multiples of 2, 3, 4, 5, 6, 8 and 10



	Literacy(LNF)
Oracy: 
· build on and develop the ideas of others in group discussions, e.g. by asking questions to explore further, offering more ideas
Writing: 
· write with a clear purpose, showing consideration for the reader, e.g. by choosing appropriate vocabulary and presentational devices – (Pupils will use writing skills to organise and present the grid method accurately)
	Numeracy (LNF)
N/A mathematics lesson 


	DCF

	Thinking
Links to the Skills Framework:
· Activating prior skills, knowledge and understanding
· Reviewing the process/method
· Problem solving

	ESDGC
	YCC
Welsh attractions have been included in the problem-solving questions. 

	Key vocabulary(English/Welsh):


· Estimate
· Explain
· Calculate 
· Barod?
· Tachluswch 




	Time

	Session activities, organisation and management
	Key questions & Assessment for Learning opportunities  

	10:50
(10 minutes)


	Introduction
	

	
	Introduce the session with a multiplication mental starter. BINGO! Explain to the children that the session will start with a game. These are the rules: 
	

	
	
	Barod? 

What strategies can you think of to help you? 


	
	
	

	11:00
(10 minutes) 











11:10
(30 minutes)











	Main activities
	

	
	Input: Begin the main activity with a multiplication (problem solving) question example. Have a look at the question on the board, ‘I have 59 marbles in a cup and I have 7 cups, how many marbles do I have altogether?’

Repeat the question so children have time to think independently. Then, ask the pupils to discuss the questions in their pairs. If possible, ask them to explain how they reached the answer. Emphasise that this is a multiplication sum. 

Tell the children that they will be given different multiplication questions. They must calculate the answer to these questions using the grid method. MA will be working with Mr Horner and they will be working on Chilli 1 and 2. Ask the class teacher to demonstrate answering question 1 together as a group. 

I will be working with HA. Explain to the children that we will be working on Chilli 2 and then Chilli 3. Demonstrate how to answer Chilli 2 together as a group. Remind them of how to use the grid method. Explain to the children that they must partition each number and place them in the correct box. After demonstrating one question, ask pupils if they can now explain to you how we would partition the next question. Then, ask pupils to complete the questions independently.

When pupils have finished the activity and completed at least 5 questions, they can use the Chromebooks or iPads and play Times Table Rockstar.

 
	

	
	
	

	
	
	

	
	
	Think, pair, share 

	
	
	






Pit-stops – thumbs up, middle, down 


Can you talk me through what you have done so far?


What information do you have? What do you need to find out or do?


How did you get your answer?


	
	
	

	
	
	

	
	
	Pit-stop 

	
	
	

	11:40 
(10 minutes)












	Plenary
Ask the children to complete a ‘write back’: Dear Mrs/Miss/Mr… The ‘write back’ should explain if they are in their danger zone, stretch zone or comfort zone. 
	


	
	. 


	Exit Card 

	
	
	

	
	
	Complete a write back 

How do you feel about today?
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	Session Plan – Key Stage 2

	Name of trainee:
	          Alice Courtney 

	Session ref:
	271118(4)ICT21

	Personal target(s) in relation to QTS: 
	· S3.3.4 – They differentiate their teaching to meet the needs of learners, including the more able and talented, and those with special educational needs. 
· To include DCF in planning and when delivering lessons.
· 

	Year group:
	5

	No. of learners:
	35 
	ALN: 
	PA and FA (EAL) to receive additional support from the class TA or class teacher. 

Support/check DA is understanding the activity throughout the lesson.


	Additional Adults: 
	Class teacher to support ALN and other pupils throughout the lesson (when needed). 


	Learning objective(s):
ML. 
· To design a digital 3D room. 

	Success criteria:
1. I can calculate the perimeter/area 
2. I can design a 3D room while meeting the requirements 


	Links to previous learning: Pupils have used basic ICT skills and programmes 


	Curriculum coverage (range, skills)
ICT
Skills
· discuss the purpose of their tasks, the intended audiences and the resources needed
Range
· use ICT tools and suitable information sources safely and legally, in accordance with LEA/school guidelines
· use ICT to explore and to solve problems in the context of work across a variety of subjects
Mathematics
Using measuring skills 
· calculate, estimate and compare the area of squares and rectangles using standard units


	Literacy(LNF)
Oracy:
· contribute to group discussion, taking some responsibility for completing the task well, e.g. introducing relevant ideas, summing up
· build on and develop the ideas of others in group discussions, e.g. by asking questions to explore further, offering more ideas
Writing: 
· write with a clear purpose, showing consideration for the reader, e.g. by choosing appropriate vocabulary and presentational devices

	Numeracy (LNF)
Developing numerical reasoning: 
· transfer mathematical skills to a variety of contexts and everyday situations
· identify the appropriate steps and information needed to complete the task or reach a solution
· select appropriate mathematics and techniques to use
Measuring:
· measure and calculate perimeters 



	DCF

Pupils will be using a software to create their 3D digital room. 
Links to DCF: 
· demonstrate how programs or processes run by following a sequence of instructions exactly and in order
· comment on reasons for layout


	Thinking

Pupils will need to think about previous methods they have learnt in mathematics.
Links to Skills Framework: 
· Activating prior skills, knowledge and understanding
· Reviewing the process/method
	ESDGC
	YCC

	Key vocabulary(English/Welsh):

English: 
· 3D 
· Perimeter 
· Length
· Width 

Incidental Welsh will be used throughout the lesson. 
Planned Welsh to be used throughout the day will be found on promoting Welsh planning sheet.




	Time

	Session activities, organisation and management
	Key questions & Assessment for Learning opportunities  

	14:15
(15 minutes)







14:30
(10 minutes)








	Introduction
Tell pupils that today they will be designing their own room; however, there are specific requirements. These requirements include calculating the area or perimeter of their room (depending on which chilli). 

Explain that each square needs to have a perimeter or an area between 18m2 and 30m2.  Demonstrate how to calculate the perimeter and the area. Pupils must then calculate the area/perimeter of their rooms in their books. 

Once pupils have calculated their rooms sizes, demonstrate how to use the software.
 
	Questions are differentiated for abilities 

How could we solve this? 
What are the specific requirements? 
What information have you been given? 
How do we calculate the perimeter? 
What do you need to consider when calculating the area? 
Pit-stop – thumbs up, middle or down 

	14:35
(30 minutes)










	Main activities
	

	
	For the main activity, pupils will be using the Roomstyler software to create their own 3d digital room. 

Chilli 1 – Calculate a perimeter of one square. The square must not exceed 30m2 or be smaller than 18m2. 

Chilli 2 – Calculate an area of a squared room. The square must not exceed 30m2 or be smaller than 18m2.

Chilli 3 – Calculate an area of two squares. Join them together to make an L shaped room. The L shaped room must not exceed 30m2 or be smaller than 18m2. 




	

	
	
	

	
	
	How did you reach that answer?

Can you explain the method/strategy that you used? 



	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	15:05
(5 minutes)





 
	Plenary
	

	
	Ask the children to complete a ‘write back’: Dear Mrs/Miss/Mr… The ‘write back’ should explain if they are in their danger zone, stretch zone or comfort zone.
	Complete ‘write back’ 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



















Appendix 3
	Experience


	Feelings

“What are your feelings regarding the experience?”

	I think this experience went well; however, I did need support from the class teacher to teach specific parts of the lesson. For example, I had planned for the pupils to read through the text and pick out key words and questions they need to consider for the scientific inquiry. However, the class teacher told me that they also need to think of different variables and scientific vocabulary. 



	Remember and Understand

“Can you list the aspects of the learning experience that went well?”

“What were the elements of the learning experience that were disappointing?”

	The teamwork between teachers was essential because I wasn’t fully prepared to teach a lesson on variables. I recognise that I should have thought about the lesson in more depth to link to scientific vocabulary. However, I do feel that my planned part of the lesson was successful. I was disappointed that I couldn’t teach the whole class independently, however I recognise that this was essential for the topic and to support the children’s learning. 



	Evaluate and analyse


“What was the cause of the most important disappointing element?”

	Before planning, I spoke to the class teacher on what to include in the lesson. Therefore, it was my responsibility to think of other important aspects that needed to be included. I feel that with more subject knowledge I would have been aware of important scientific vocabulary and topics. 





	Conclusions and actions

“What are your possible solutions to the disappointing issues identified?”

“What will you do next?”

	I feel that I need to develop my subject knowledge and understanding to deliver effective lessons. I need to develop confidence to teach all aspects within the Science curriculum. Therefore, I will continue to offer to teach Science lessons to develop further understanding of the subject. 
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