Student Number 1800333

A critical analysis of the relationship between teacher subject knowledge and effective learning and teaching in the primary school
[bookmark: _Hlk534913610]This assignment will provide a critical analysis of key literature regarding the connection between teacher subject knowledge, effective learning and teaching in primary education. The literature review will show that although teacher subject knowledge is a significant aspect of teaching it is not necessarily the most important feature. Section two will include an analysis and evaluation of my own knowledge base, in relation to and reflecting upon Professional Teaching Experiences (PTE) undertaken within a placement school.
The school in which the PTE took place is based in a small rural area of Wales.  There are currently 136 pupils on roll, aged 3 to 11.  The school has six classes, including three mixed-age classes. Around 24%, of pupils are eligible for free school meals. The school identifies about 16% of pupils as having additional learning needs.  Most pupils are of white British ethnicity.  No pupils speak Welsh at home. Very few pupils are learning English as an additional language.  The school is currently a pioneer school and is working with Welsh Government and other schools to take forward developments relating to the curriculum and professional learning (ESTYN 2016).
The PTE placement was in a year 5 class of 30 pupils. Throughout the essay the school will be referred to as school X, in line with guidelines set out in paragraph 40 of BERA (2018). Therefore, respecting the entitlement of both institutions and individual participants to privacy as stated in Article 16 of the United Nations Convention on the Rights of the Child (UNCRC, 2018).
[bookmark: _Hlk534026029]The study of teacher knowledge is decisively rooted in the seminal studies of Lee Shulman and his colleagues in the 1980s. Shulman’s ‘Knowledge and Teaching: Foundations of the new reform’ (1987), proposed that a teacher knowledge base is made up of seven key elements; general pedagogical knowledge, content knowledge, pedagogical content knowledge, curriculum knowledge, knowledge of learners, knowledge of educational context and knowledge of educational ends. Rowland (2009) suggests that elements such as knowledge of educational purposes and values are generic. However, there are three areas which directly concern discipline knowledge, which are specific to the teacher’s subject knowledge. These elements are identified by Rowland (2009, p20) as, ‘Subject Matter Knowledge (SMK), Pedagogical Content Knowledge (PCK) and curricular knowledge’. (Guerriero, 2017) states that research is beginning to show that General Pedagogical Knowledge (GPK) is as important to developing quality teaching as ‘PCK’. Due to the constraints of the assignment the literature review will focus on the four areas mentioned above. However, this does not imply that the are of greater importance than other aspect listed by Shulman.
[bookmark: _Hlk534974002]It is evident that one of the greatest challenges regarding study of teacher education is how teacher knowledge can be measured (Kleickmann et al 2013). Little is known about what effective teachers do to advance learning of pupils. Further research to identify the skills and practices which promote teacher’s effectiveness and how these skills can be developed is needed (Coe et al 2014). Shulman (1987) stated that teacher’s subject knowledge cannot be assessed by observing their teaching performance alone, content knowledge also needs to be assessed. This view is echoed by Rowland, et al (2009) who state that feedback to teachers regarding observations is often generic and not subject specific. However, in the area of mathematics it is necessary to think about subject matter as well as generic issues.
A further piece of research in the field of teacher knowledge is seen in the ‘The Knowledge Quartet’ (KQ) which has been developed following research undertaken at the University of Cambridge form 2002 to the present-day and relates to how trainee teachers use Subject Matter Knowledge (SMK) and Pedagogical Content Knowledge (PCK) in their planning and teaching. The ‘KQ’ comprised of 18 categories which were later condensed into four dimensions, termed; foundation, transformation, connection and contingency.  The KQ goes further than Shulman’s (1987) previous distinction between subject matter knowledge and pedagogical knowledge, as it identifies situations in which such knowledge can be realised in the act of teaching and how opportunities to develop this knowledge can be identified (Rowland 2012). 
It is important to consider that during the later part of the last century the curriculum has focused on individual subjects taught over a defined period. This style of curriculum has been based on the credence that subject knowledge is the best path to achieving a comprehensive and appropriate education (Donaldson 2015). However, the curriculum in Wales is changing, the new curriculum gives more emphasis to pedagogy, subject areas are replaced by areas of learning in a bid to better equipping young people for life. The focus has shifted to building pupils ability to learn new skills and apply their knowledge in a more creative way. This new approach was informed by Professor Graham Donaldson’s independent review of curriculum and assessment arrangements in Wales, Successful Futures, in February 2015 and will be referred to throughout the assignment (Beta 2017). 
[bookmark: _Hlk534877698][bookmark: _Hlk534881918]GPK as termed by Shulman refers to “general pedagogical knowledge (principles and strategies of classroom management and organisation that are cross-curricular)” (Shulman 1987pg 8). This definition of general pedagogical knowledge is restricted to classroom management and organisation. However, recent studies have become more refined integrating components of the ‘teaching-learning’ process (Guerriero, 2017).  Voss, Kunter and Baumert (2011) proposed  that ‘GPK’ combines features of pedagogy and psychology. Their model comprises of five subdivisions; knowledge of classroom management, knowledge of teaching methods, knowledge of classroom assessment, knowledge of learning processes and knowledge of individual student characteristics. The first three elements are pedagogical components which are needed to be effective in teaching.  Knowledge of learning processes and individual student characteristics are “psychological” components. As psychological aspects such as general cognitive abilities and prior knowledge will differ among students, they will need to be considered when teaching as they impact on individual learners’ achievement (Guerriero, 2017).
There is a consensus that a good understanding of content is required for teaching to be effective. Shulman (1986, pg9) states, teachers need to ‘not only understand that something is so, the teacher must further understand why it is so’. However, Ball, Thames and Phelps (2008) question what defines an understanding of content. The content knowledge which Shulman lists is not only referring to the teacher subject knowledge in the sense of their own educational achievements. It is also referring to a teachers’ understanding of the subject material taught. Shulman (1987) states, teachers require a deep understanding of the subjects they are teaching as well as a wide-ranging general education that serves as the foundation for implementing new understanding. (Hattie 2012) makes an interesting point stating that expert teachers have high levels of knowledge and understanding of the subjects they teach. However, this subject knowledge alone has little effect on pupil outcomes. It is how the teacher views the subject they teach that makes a difference, suggesting it is more about how teachers apply their content knowledge and beliefs to advance the pupils learning. (Grossman et al., 1989) state that Shulman and his colleagues found that teachers who had greater subject knowledge taught in a way that allowed pupils to develop ideas themselves, as they did not rely on teaching prescribed content which depended on children memorising information. This is reflected in ‘Successful Futures’, where stakeholders stated that ‘Schools should be doing more than simply imparting knowledge’ (Donaldson 2015 pg17).
[bookmark: con][bookmark: _Hlk534888347]There appears to be a consensus that teachers need a sound knowledge base in order to be effective in their teaching of key subject areas. Coe et al (2014) state, that evidence supporting inclusion of content knowledge in effective teaching is strong, particularly in specific areas such as maths, science and literacy. This is a view shared by Alexander, Rose and Woodhead (1992) who stated in their paper that teachers need to have extensive knowledge about the subjects they teach in order to be more effective in their teaching practice. Furthermore, referring specifically to the area of mathematics, Ball (1991, p5) stated it is apparent that ‘teachers cannot help children learn things they themselves do not understand.’ Several research papers have concluded that mathematical content knowledge is not found in the ‘minds of teachers’ but is understood through the practice of teaching (Rowland 2013, p13). There is some suggestion here that content knowledge is required more so in the subjects viewed historically to be more academic in context. 
[bookmark: _Hlk534811450]The contingency dimension of the ‘KQ’ is about being adaptable as a teacher, being able to respond to learners in a positive way and encouraging creativity and investigation and problem solving (Rowland, Huckstep and Thwaites, 2003). This is reflective of a constructivist view of learning and listening to learners while encouraging creativity and problem solving as promoted in ‘Successful Futures’ (Donaldson 2015). Rowland (2013) states that contingency is about how a teacher responds to unplanned events that happen in class. Shulman suggests that although teaching begins from a form of ‘text’, and the intended outcomes are planned, the way the pupils respond cannot be pre-empted. Therefore, contingency and the ability to be adaptable are necessary to be effective in teaching. This adaptability is demonstrated in the case study of experienced teacher Nancy, in Shulman (1987).
In addition to subject knowledge Shulman (1987), also lists curriculum knowledge as a separate category within the knowledge base. (Rowland 2009) states that curriculum knowledge denotes knowing about what pupils are expected to learn and how to access related documents, resources and textbooks for use when teaching.  There appears to be very little written on the impact or importance of curriculum knowledge and its impact on teaching and learning. This maybe because as Pollard (2008) states, curricular knowledge is easier for teachers to acquire than content knowledge or pedagogical content knowledge. While curricula knowledge can be obtained through various sources, such as national curriculum documents, textbooks and resources, content knowledge requires sustained periods of subject specific study. Advocates of the new curriculum argue that learning is shaped by more than just subjects and syllabus. Furthermore, approaches which are more relevant to ‘emerging, personal social and economic needs’ are needed to make a more relevant and successful education programme (Donaldson 2015). 
Sound pedagogy is a fundamental part of the implementing the new curriculum, suggesting that teachers will require much more than subject knowledge and curriculum knowledge. Teachers will need a good comprehension of the ‘why and how of teaching as well as the what’. (Donaldson 2015 p71). Shulman (1987) stated that Pedagogical Content Knowledge (PCK) is of distinct interest in that it identifies the individual frameworks of knowledge for teaching, it is the knowledge needed to make subject matter accessible to students. It is the blending of content and pedagogy, consequently allowing an understanding of how problems and topics are represented to best meet the needs of the pupils. Moreover, it is this knowledge that differentiates between a ‘content specialist’ and a ‘pedagogue’ Shulman (1987 p8). Rowland (2013) takes this further stating that identifying the ‘missing link’ between knowing something and having the ability to teach that something to somebody else, was Shulmans most lasting influence on the subject. Ball, Thames and Phelps (2008) suggest that PCK provoked further interest as it suggested that there is a specific content knowledge which is unique to teaching. Transformation dimension of the ‘KQ’ is reflective of Shulmans (PCK) in that it is about the teacher’s ability to ‘transform’ content knowledge so that it is accessible to pupils (Rowland 2012). This refers to the reflection and judgement used by teachers in choosing what is presented to pupils and how it is presented (Rowland, Huckstep and Thwaites 2003). This is an important aspect of being an effective teacher as it concerns ‘what teachers know about and others do not – even those with comparable qualifications in subject matter…’ (Rowland 2013).
Ball 2008 states that the term PCK is used widely and often inconsistently. Furthermore, very few papers have studied whether there are ‘distinct, bodies of identifiable content knowledge that matter for teaching’. Coe et al (2014) list ‘PCK’ as having a strong impact on pupil outcomes, stating that ‘the most effective teachers have deep knowledge of the subjects they teach’. Furthermore, pupils learning may be ‘significantly’ hindered if teacher’s knowledge falls beneath a certain level. Grigg (2015) states that teachers who successfully blend pedagogy, learner subject matter and the curriculum have a secure knowledge of PCK. Within the KQ the area of connection choices and decisions are bound together to develop a full learning experience. This is evident in scaffolding and building on prior knowledge which require an awareness of ‘structural connections’ and ‘cognitive demands’ of the tasks being delivered (Rowland, Huckstep and Thwaites 2003 p9). The connection dimension of ‘KQ’ does not directly tie in with PCK, however being able to make connections for pupils would be part of PCK (Rowland 2009). This is important in delivering effective lessons, as the materials taught must be made accessible and of interest to the pupils.
Research is beginning to show that general pedagogical knowledge is just as essential as content knowledge and pedagogical content knowledge for developing quality teachers (Guerriero 2017). Pollard (2008) states that if we are to consider social constructivist models which recognise that pupils need to construct their own learning, then the teacher must use both subject knowledge and knowledge of how children learn in order to achieve effective classroom practice. The importance of teacher subject knowledge is evident in this case, in that the teacher must first instruct and then scaffold the pupils learning (Pollard 2008). Donaldson (2015) states that teaching involves the active engagement of the teacher in scaffolding learning. However, Alexander, Rose and Woodhead (1992) argued that scaffolding pupils learning is only achievable where the teacher’s subject knowledge is secure. 
There appears to be some debate around the connection between teacher knowledge and effective teaching and learning. The evidence suggests that content knowledge and pedagogical knowledge are needed to achieve effective teaching in primary schools. However, accounts of what that knowledge sound look like are variable. A clear association between teacher subject knowledge and effective teaching appears to be difficult to substantiate.  The ‘KQ’ and Shulman agree that subject/content knowledge is an important aspect in achieving effective teaching. However, both acknowledge that other attributes are also important. There appears to be a consensus within the literature that content knowledge is particularly important within key subject areas. 










Part 2 - Analysis and evaluation of my own knowledge base, in relation to and reflecting upon Professional Teaching Experiences (PTE) undertaken.
Prior to my PTE experience in school X, I was anxious about the possibility of having to teach in an upper key stage 2 class. I felt that my subject knowledge might not be up to the level needed in some areas such as, Numeracy, Literacy, Science and Digital Competence. 
The first science lesson (Figure 1) I planned and delivered was based on forces. I was aware that my subject knowledge in the area was somewhat lacking. I decided that a good starting point would be to look at curriculum documents that related to science. I also looked at the documents the school were using regarding science and looked back at work in the children’s science books. This is reflective of Shulman’s curriculum knowledge and the foundation and transformation dimensions of the ‘KQ’. Rowland (2009) states that in order to develop curriculum knowledge trainee teachers should ‘read government documents and/or those developed by your placement school’. In the area of science, Peacock (2011) states that subject knowledge is a crucial factor in the process of teaching science. Furthermore, a lack of subject knowledge combined with an absence of confidence in how to teach science could have ‘a severely limiting effect on children’s learning’. (Peacock et al 2017 p2). 
In future practice, I will read through the curriculum documents that relate to the year I am teaching prior to the placement and refer to these documents prior to specific lessons. I will also be aware that it is important to look at the year above and below the year group that you are teaching, so that you might differentiate tasks to meet the needs of the learners. This shows that knowing the children that you will be teaching is important as described by Shulman’s (1987) knowledge of the learner. This also links to knowledge of prior learning.
Following the lesson, I became aware that teaching science requires more than just subject knowledge. Khawaja (2006) states that the ability to explain science in a way that makes sense and is relevant to pupils is important, as is inspiring interest and confidence. When I reflected on the lesson and marked the children’s work, I found that several pupils had not grasped the main concept of air resistance (Figure 2). I felt that this was because I had not focused on this enough and had perhaps not explained it very clearly. This is reflective of Shulmans content knowledge and pedagogical content knowledge (Shulman 1987). It is also indicative of the transformational dimension of the knowledge quartet as I had not been able to transform the knowledge, I had not made the information accessible to all the children within the class. I reflected on this in my arc and used some visual demonstrations to clarify the topic with the class. This is something I will be more aware of in future practice. 
My first observed lesson whilst on teaching practice was also a science lessons the focus of the lesson was on forces building on a previous science lesson (Figure 3). While the children were carrying out their experiment one child made a harness for their Lego man from string. As the other children were struggling with attaching their Lego men to the parachutes, I asked the child if I could share her idea with the class. I did not say to the children this is what they should do, but used it as an example. I realised following feedback from my PTE tutor (Figure 4) that I could have used this method on a few more occasions, drawing attention to ideas that the children were coming up with and using opportunities to respond to pupils’ ideas throughout the lesson, using formative assessment techniques to develop the children’s learning. This strategy is reflective of PCK (Shulman 1987) and the transformation dimension of the ‘KQ’ mentioned previously. Using this approach would also reduced the need for a lengthy plenary at the end of the lesson. This is something that I will ensure I do in future practice as it is a good way of reflecting on the learning throughout the lesson and would encourage the children to share ideas in a way that is reflective of the new curriculum discussed in ‘Successful futures’ (Donaldson 2015).  
I was concerned throughout the placements that I was not incorporating the Digital Competency Framework (DCF) in my lessons. This was partially since much of my teaching was outdoor learning, this learning environment does not automatically lend its self to DCF. Another contributing factor was that I did not want to shoehorn technology into lessons. However, the overriding factor was that I had limited understanding of the DCF and was thinking of it in terms of ICT as a subject. In hindsight, I missed opportunities to incorporate it in my lessons, for example I could have used the producing strand/ creating element from within the DCF during my art lesson (figure 5). I could have utilised laptop and iPads and asked the children to create their picture digitally. I realised this in my end of placement action plan reflecting that the reason why I didn’t do this was that I had limited knowledge of the DCF. I have addressed this by spending time investigating the online version and now feel better equipped to incorporate it into my teaching in the next part of PTE. This demonstrates that curriculum knowledge is extremely important and that teachers need to be up to date with policy’s, frameworks and curriculum documents as discussed by (Shulman 1987).  
Prior to the placement starting I was extremely concerned about delivering numeracy lesson, although I have a reasonable level of mathematical subject knowledge having recently completed a GCSE in the subject. However, as Grigg (2015) states possession of a higher grade does not indicate stronger teaching potential. My confidence in my ability in this subject is low and this impacts on the way I have delivered maths lessons in previous practice. I have found that I am reluctant to stray from the prescriptive lesson plan that I devise and focus heavily on the textbook. 
However, school X have recently started using the Singapore Maths approach. This approach focuses on teaching maths for mastery and is well-suited to the new curriculum as there is a focus on children using problem solving and investigation techniques to master maths problems without having to learn lots of procedural based methods (Maths no problem 2019). This helped to alleviate my concerns a little. Further, to this the school asked me if I would like to attend their twilight training on the subject. During the training I was able to discuss the methods and terminology used within the programme with the trainer and teaching staff from the school. I found this helped to develop my confidence in the subject and I went on to plan and deliver maths lessons in the class as well as teaching alongside the class teacher on occasions. This demonstrates that professional dialogue and professional development were important in allowing me to become confident and therefore effective in my teaching. This is highly reflective of the new curriculum in which Donaldson frequently refers to professional development and collaboration. Shulman (1987) and the ‘KQ’ both refer to a need for teachers to continually develop their own learning and work collaboratively to create a sound knowledge base for teaching. 
The lessons that I felt were most productive during PTE, were those that involved outdoor learning. I was fortunate to have the opportunity to plan and deliver an outdoor literacy lesson. Waugh, Warner and Waugh (2016) state that in the subject of literacy teachers need ‘explicit knowledge’ of the subject. I do not feel that I have explicit knowledge in the area of literacy, however I was confident in the learning environment I had planned for the lesson. During the lesson the children were asked to split into groups, each child in the group had to compose a line for a poem and write it on a hazel stick which they had peeled the bark from. The sticks were then bound together to create a poem. I did not have a vast amount of knowledge of poetry as a subject, however I was able to deliver this lesson confidently. The process engaged the children and the perceived outcomes were surpassed.  A contributor in ‘Successful Futures’ wrote ‘There is a real danger that we are teaching the mechanics of writing but giving the children nothing to write about.’ (Donaldson 2015, p40) This suggests that content knowledge alone is not enough, and that teachers need to provide a wide range of experiences and opportunities which provoke creativity in pupils. However, being creative and having the confidence to create a rich learning environment requires confidence in the area you are teaching. Rolland et al (2009) state that we get better at doing something by doing it. However, to achieve this we must reflect on previous practice. 
I felt that I had a good understanding of pedagogy through my previous experience working within the field of special educational needs. I was aware that school X used specific pedagogical approaches in Mantle of the Expert and Reggio Emilia. Prior to my placement I researched both approaches. Had I not undertaken this research, I may have struggled to relate to the pedagogical principles used throughout the school. This shows that a good pedagogical knowledge is important and that teachers need to keep abreast of approaches and undertake research to develop their own understanding if specific approaches are used. 
Within the literacy review it is evident that subject knowledge is clearly needed to teach key subjects such as numeracy. Alexander, Rose and Woodhead (1992) stated in their paper that teachers need to have extensive knowledge about the subjects they teach in order to be more effective in their teaching practice. Burgess (2009) used the knowledge quartet to evaluate the teaching of statistics, their study revealed that inadequate knowledge of specialist subject knowledge lead to teachers missing opportunities to respond to pupils’ ideas for processing data. Furthermore, these missed opportunities had a negative impact on pupils understanding and learning of concepts and processes. Haylock and Cockburn 2013 share this view they state that it is essential that teachers have a clear understanding of the concepts that underpin the maths which they are teaching to children. Rowland and Ruthven (2011) have argued that the quality of teaching in maths depends significantly on teacher’s subject knowledge. This is something that I strongly agree with, it is also apparent that as a teacher you need to have a good understanding of how maths and other subjects build on concepts and that skills are introduced at an appropriate time in order to scaffold children’s learning.
The evaluation of PTE highlighted that strong subject knowledge, professional knowledge and pedagogical knowledge are all important aspects of being an effective teacher. However, there are many more attributes that combine in order to achieve effective teaching. The view that good teachers ‘pass on’ or ‘put across’ what they know suggests that teaching is a process of imparting knowledge (Rowland et al 2009). However, through the new curriculum teachers will be encouraged to think about learning in a way that attributes greater autonomy to the learner. Children should be encouraged to be more active in their learning, models such as Singapore maths promote this style of learning. Teachers can develop content knowledge through research and continuing professional development and dialogue with colleagues. Pedagogical knowledge can also be developed by research into how we learn and by reflecting on one’s own practice. What is evident through research and literature is that the most successful teachers are those who never stop learning (Grigg 2015).
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	Session Plan – Key Stage 2

	Name of trainee:
	        
	Session ref:
	

	Personal target(s) in relation to QTS: 
	

	Year group:
	5
	No. of learners: 30
	
	ALN:
Dyslexia
	

	Additional Adults: 
	1

	Learning objective(s): The children will learn that without air resistance all objects would fall at the same rate. It is a common misconception that heavy things fall faster than light things, so therefore children think a larger piece of paper or spinner will fall quicker. Air resistance will have the greatest effect, the larger the surface area. So, the larger the spinner the slower it should fall.
	Success criteria: Understand that without air resistance all objects would fall at the same rate regardless of weight. 
                           Understand that by increasing or decreasing air resistance I can speed up or slow down the rate of a falling object


	Links to previous learning: Children have some previous knowledge of forces and conducting a fair test.

	Curriculum coverage (range, skills)
Science Year 5
SSEP02 predictions using some previous knowledge and understanding
SSEP04 when carrying out a fair test, the key variables that need to be controlled and how to change the independent variable whilst keeping another key
SSEP05 the observations or measurements that need to be made
SSEP06 the equipment and techniques required for the enquiry
SSED02 make careful observations and accurate measurements, using digital and ICT equipment at times
SRHTW02forces of different kinds, e.g. gravity magnetic and friction, including air resistance
The Four Purposes of the Curriculum for Wales Year 5
ACL03 are questioning and enjoy solving problems
ACL09 undertake research and evaluate critically what they find

	Literacy(LNF)

	Numeracy (LNF) NDC02 represent data using: lists, tally charts, tables, diagrams and frequency tables

	DCF
	Thinking
	ESDGC
	YCC

	Key vocabulary(English/Welsh):




	Time
	Session activities, organisation and management

	
	Introduction

	
	Show the children four balls of the same size but different weights. Cricket ball, tennis ball, plastic ball, ball of clay. Weigh them on a digital scale ask children to write down the weight on their whiteboards - they could make a simple table if they choose to demonstrate on the white board. Now ask the children to guess which ball will fall to the ground quickest if they are each dropped from the same height? Ask the children to indicate on their whiteboard which one they predicted would hit the ground first. Record the children's ideas on the white board using a simple tally graph. Ask four children to coma out the front to drop them simultaneously form the same height. What do the children notice? Repeat this with a few more drops-the balls will all fall at the same time. Why is this? As the shape of the balls are the same, they are all affected by the air resistance in the same way. Discuss Galileo and how he climbed to the top of the Leaning tower of Pisa and preformed the same sort of experiment.  He was the first to conclude that all objects would fall at the same rate without air, think of an environment without air? Space see a feather and hammer drop at the same time in the video link: bbc bite size. https://www.bbc.com/bitesize/clips/zqshfg8

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	Main activities

	
	Explain to the children that they are going to carry out their own investigation to explore how spinners weighted with a paper clip fall when dropped. Children will choose a partner to work with. Before starting we will agree as a class on what variable we will change. Recap on fair test - What does this mean? How will we ensure it will be a fair test? Give out the planning boards to the class. What could we change? Decide on one Variable- Independent variable- The length of the wings. What will we measure? What will we keep the same?
Our prediction ... we think .... because...
Allow the children time to consider how they will carry out the investigation. Discuss safety issues standing on chairs. Allow the children time to create their spinners. Children will cut along the dotted lines before bending one strip forwards, one backwards to create blades and then folding the main body to make triple thickness for fixing the paper clip. 
Carry out the investigation independently.
The children will need to create a table and fill it in. They will then be able to look at the data and see if their prediction was correct. The children will be encouraged to draw conclusions.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	Plenary

	
	The children will be asked what they found out? Air resistance pushes it up and gravity pulls it down. It is the amount of air resistance that cause objects to fall at different rates. The children will be allowed time to share their findings and conclusions. Are their results supported by the data collected by other pairs? Do the results support Galileo's conclusions? How would the results of been different in space?

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



















Figure 2: ARC
Assisted Reflective Conclusions (ARC) Model
Date: 27/11/18
Critical incident (focus):  Science Helicopter Lesson
	Experience


	Feelings
 “What are your feelings regarding the experience?”

	My initial feelings regarding this experience were mixed I felt that the lesson went well overall. However, there were elements that I would change in future lessons.
The children were completely engaged throughout.

	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 elements that went well were the children were completely engaged. I was particularly pleased with how the initial part of the lesson went where the children were on the carpet.
The experiment went well, and the children really enjoyed the experience.
The children defiantly understood that the weight of an object does not make it fall quicker or slower, which was the most difficult concept to grasp.
I was a little disappointed that some of the children did not relate back to the air resistance element in their predictions.
There was not enough time for the children to conclude on their findings as effectively as I would have liked.


	Evaluate and analyse
 “What will you keep the same to ensure effective teaching and learning in the future?”

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

	I would keep the introduction element of the lesson the same and the experiment itself.  I would use the same planning sheet differentiation. 
Some of the children did not fully grasp the air resistance part of the lesson.



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

 “What will you do next?”

	If I were to repeat this lesson, I would give more time to focusing on air resistance. I would show examples. I would use more visual prompts for example two pieces of A4 paper one flat one scrunched up into a ball. Which one will fall faster? Demonstrate and discuss this look at the difference and discuss surface area in more depth. I would not take out any of the elements that were in the lesson and I would not shorten the time that I allowed for the experiment as the children needed this time. I would however make it clear that we would complete the conclusion at another time.
I will conclude the lesson on Thursday and ensure that the children understand the concept of air resistance. I will then spend time looking at the data generated with the children and then ask them to transfer the information into a graph. The children who finish this can transfer their data to excel on the chrome books and generate a graph showing the data produced. I will also talk about external influences that might possible affect the data that was produced. I will carry out a class discussion about the findings so that a class conclusion and evaluation can be generated. I will continue with the theme of air resistance in next week’s science lesson. However, I will focus on conducting a fair test.
Although some of the children did not relate back to air resistance, I was pleased overall when I marked the children’s work as most of the class had completed the experiment independently and the work produced was of a good standard.

	Transformed experience


Figure 3: Lesson Plan – Parachutes
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	Session Plan – Key Stage 2

	Name of trainee:
	        
	Session ref:
	

	Personal target(s) in relation to QTS: 
	

	Year group:
	5 
	No. of learners:
	30
	ALN: Dyslexia
	

	Additional Adults: 
	2

	Learning objective(s): 
1: To understand how air resistance affects falling objects.
2: To plan and conduct a fair test in order to investigate the effects of air resistance on a falling object
	Success criteria:
I can explain how air resistance affects moving objects.
I can plan and conduct a fair test in order to investigate the effects of air resistance on a falling object.

	Links to previous learning: 

	Curriculum coverage (range, skills)
Science Year 5
SSEP02 predictions using some previous knowledge and understanding
SSEP04 when carrying out a fair test, the key variables that need to be controlled and how to change the independent variable whilst keeping other key…
The Four Purposes of the Curriculum for Wales Year 5
ACL03 are questioning and enjoy solving problems
ACL09 undertake research and evaluate critically what they fin

	Literacy(LNF)

	Numeracy (LNF)
NDC02 represent data using: lists, tally charts, tables, diagrams and frequency tables

	DCF
	Thinking
	ESDGC
	YCC

	Key vocabulary(English/Welsh):
forces 
independent variable
dependent variable 
control variable
air resistance
parachute
fair test 
gravity
push pull 
investigate
introduction
prediction



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

	Challenge description
The children will be building on prior knowledge of air resistance - see helicopter lesson. The lesson will focus on developing knowledge of how air resistance affects a falling object and how to conduct a fair test. There will be an introduction in which prior learning will be activated. The children will then carry out investigations in groups. The children will be asked to conclude which parachute worked best. They will then be given the chance to complete the ultimate challenge. They will use their best parachute to see if they can land an egg safely.
Prior to the lesson the children will be asked to complete an AfL sheet (focus parachutes). AMT will mark these and use the information to inform planning. 
Introduction - 20minutes (10:30-10:50)
The children will be asked to gather on the carpet area. CP will sit amongst the children on the carpet as discussed prior to the lesson.
(Activate prior learning) AMT will demonstrate that when she drops a sheet of paper and the same size piece of paper scrunched up into a ball, at the same time, the sheet of paper will drop to the floor more slowly than the ball. AMT will ask why does the ball hit the ground faster? Some of the children will be able to answer that this is because the paper has a larger surface area, so must push against more air as it drops, which means the air resistance is greater and it drops more slowly. AMT will ask the children what is a fair test? AMT will share the name of the lesson and the learning objectives with the class: 
Parachutes
 1: To understand how air resistance affects falling objects.
 2: To plan and conduct a fair test in order to investigate the effects of air resistance on a falling object. ** will scribe these on the whiteboard.
AMT will go through the PowerPoint with the children, generating questions and answers and activating prior knowledge of forces. PowerPoint Pictures of parachutes Information about air resistance.
https://www.bbc.com/bitesize/clips/zhynvcw
http://www.schoolsworld.tv/node/2990
Video of ***** dropping his parachute. 
AMT will then show the children the action man figure. "What will happen if I drop action man?" The children will say that he will fall to the ground. "Will he fall quickly or slowly?" "What is your prediction?" "That's a useful word, perhaps ****** will note it on the flip chart, we might use that again later." AMT will drop Action man. Then AMT will ask "How might we be able to slow action man’s fall?" 
The parachute will then be produced and attached, and action man will be dropped from the same height. AMT will ask "What did you notice?" 
The children should say that the parachute slowed the fall of the Action man, this is because the parachute has a large surface area and so the air resistance acting on it is greater than for just the Action man by himself.
The children will then be asked to move to the tables.

	Main activities

	Planning (20 minutes) 10:50-11:10
Children will investigate designing their own parachute. We are going to scale down the experiment.
The children will be told that their challenge is to design and build their own parachutes. "What do you need to think about before we start?" The children will be referred to the flip chart. Remember we are focusing on making sure this is a fair test. How will we ensure this is going to be a fair test?
Refer to planning board: Write on the whiteboard (word banks will be provided for those children who need them),
Fair test
Independent variable
Only 1 variable will change - decide what this will be. If children come up with material, state that that is an excellent option, but we only have one material - plastic. What else could we change. One of the children will suggest shape. Pose some questions.
Write the sentence on the board ask children for key vocabulary. 
What shapes are parachutes? Would a larger parachute work better than a smaller parachute? What shapes work best?
Dependent variable
What will we measure?
Time it takes for the Lego man to reach the floor.
Control variable
What will we keep the same?
Weight - Lego man Distance - height of the person dropping the parachute Trajectory - How we drop the parachute
Prediction
I think ...
I think this because...
Shape of parachute Time taken to drop
Investigation (40 minutes) 11:10-11:50
Each team will be given a basket containing a Lego man, a large sheet of plastic, string, scissors, stopwatch and a ruler. They will need to record their findings in their tables. Templates provided for those who need them. First you need to record how long it takes for your Lego man to fall without a parachute. Record the time taken for your LEGO man on his own to drop from a height.


	

	

	

	

	

	

	

	

	Plenary

	Reflection Phase
Conclusion (20 minutes) 11:50-12:15
Ultimate challenge - Choose your best parachute.
Use the best parachute to save an egg! Attach an egg to the parachute by placing it in a plastic bag. Then let it fall from a height. Does your parachute create enough air resistance to slow the egg’s fall and stop it breaking? 5 minutes to tidy up.
Gather the children on the carpet. Ask questions: What did you find out? Were your predictions correct?


	

	

	

	

	

	

	

	









Figure 4: Extract from Tutor feedback
S3.2: Teaching: Monitoring and Assessment
· Comments and Evidence
· Targets for improvement and suggested ways forward
Annie, your planning was clearly linked to prior learning and your evaluation of the previous lesson and feedback from the pupils, your higher-level questioning, relating to the learning outcomes, with individuals and groups as you circulated the classroom enhanced the pupils understanding of how they were achieving or could achieve the success criteria. Your positive re-inforcement of pupil’s work enhances their learning opportunities and builds confidence in their learning ability. Target: Extend this good practice to include opportunities, throughout the lesson, for the whole class to reflect on how the learning outcome and success criteria are being met.

















Figure 5: Art Lesson Planning
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	Session Plan – Key Stage 2

	Name of trainee:
	                          
	Session ref:
	

	Personal target(s) in relation to QTS: 
	

	Year group:
	5
	No. of learners:
	30
	ALN: 
	Dyslexia

	Additional Adults: 
	1

	Learning objective(s): To create a picture of the Northern Lights demonstrating movement using line. 
	Success criteria: Create a picture of the Northern Lights demonstrating movement using line.

	Links to previous learning: The children have been introduced to the Northern Lights through literacy/ poetry activities. Several of the children have asked if they can create an image to illustrate their poems

	Curriculum coverage (range, skills) Art and Design Year 5
ADSI01 select and record from observation
ADSM01 explore, experiment with and apply the elements of the visual, tactile and sensory language of art, craft and design which include line, e.g. long lines, short lines, wavy lines, heavy lines
ADSM06 explore, experiment with and apply the elements of the visual, tactile and sensory language of art, craft and design which include shape, e.g. shapes from nature, from the made world, and from their imagination
ADSM08 design and make two-dimensional images using a range of various materials for a variety of purposes
ADSM10 use their experience and knowledge of different materials, tools and techniques experimentally
The Four Purposes of the Curriculum for Wales Year 5
ECC06 express ideas and emotions through different medium

	Literacy(LNF)

	Numeracy (LNF)


	DCF
	Thinking
	ESDGC
Dark skies – environmental
Geography Year 5
GSI01 observe and ask questions about a place, environment or a geographical issue.
	YCC

	Key vocabulary(English/Welsh):
Useful Words
Aurora Borealis, long lines, short lines, wavy lines, heavy lines, movement, media, medium.



	Time

	Session activities, organisation and management

	
	Introduction

	
	Anchor Phase
The children will be shown a selection of pictures, paintings and photographs on the whiteboard. When they have looked through the photographs and painting, they will be asked "What are the pictures showing?". Most of the children will be able to answer that the pictures are showing the northern lights. Some of the children might be able to recall the other name ' Aurora Borealis'.  AMT will then explain to the class that we are going to create illustrations for our 'Northern Lights' poems. AMT will ask the children "What do you think we could use?". The children will generate different ideas about possible materials we could use, pastels, water colours, collage. AMT will scribe on the board the following words: long lines, short lines, wavy lines, heavy lines. Children will then be asked to come up and give an example of each on the board. AMT will draw the children attention to the pictures of the lights, "Are the lights moving? How can you tell?"
AMT will remind the children that this lesson is about being creative. There is no template and no example given. This is purposeful in order to encourage the children to be unique and creative in their art work

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	Main activities

	
	Fusion Phase
The children will move to the tables. The resources will be set out on tables. Each table with have a different style, water colours, collage, pastels, chalks. 
The children will be encouraged to choose their preferred media. The children will then be given 40 minutes to work on their pictures. Some of the class may have the opportunity to produce more than one picture. They will be encouraged to explore a different medium if they are producing a second piece of art.
AMT will put on some study music in the background and the children will be advised that the noise levels will need to stay low enough for the music to be heard.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	Plenary

	
	The children's art work will be placed on the floor to create a walk-through gallery. At the end of the lesson the children will be given a post it note each. They will be asked to walk through the gallery and place a positive comment on a piece of art of their choice. They will only be able to place 1 comment each, if a picture already has a comment, they will need to find another one.
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