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Part bi) Use selected literature and professional documents to explain the learning principles which underpin the scheme of work, teaching session and resources. Consider the sequence of your scheme of work or syllabus requirements, differentiation and learning. Y Cwricwlwm Cymreig, Literacy and Numeracy framework, Digital Competence Framework etc. 
Part bi) Word coumt 1,795 words
The point is often made that mathematics is a hierarchical subject in which future learning requires a sound understanding of earlier work (e.g. Chambers and Timlin, 2013), and this idea is indeed evident in how  the national curriculum structures its learning aims for learners throughout the various school years (National Curriculum, 2015). In accordance with this idea my scheme of work followed such a progression for a year 8 class on the topic of ‘perimeter and areas of simple shapes’ in which later lessons built upon concepts that had been studied in earlier lessons. However, despite this idea that learning mathematics follows perhaps a more linear path than some other subjects, in reality this learning is not unidirectional, often requiring learners to revisit earlier ideas in order to progress onto more advanced learning. In this way, learning mathematics may be viewed as following a more recursive developmental path than a simple linear unidirectional trajectory (Pririe and Lieren, 1989). This was reflected in the way that my scheme of work was constructed, in which, overall there was an ‘obvious’ conceptual progression from the first to the final lesson, but with occasional ‘anchors’ back to previously learned concepts that might have been covered during a previous lesson. This is particularly evident in the first lesson on the area of simple shapes, in which the idea of area as being measured by a unit-square grid was discussed. Although, by reference to the national curriculum, this is a concept that will have been covered during earlier school years, I felt that even by year 8, that it would be of benefit to make reference to this idea, as it is essential in being able to convert between units of area (for example 1cm2=?mm2?).  A situation where a pupil can be proficient at calculating the areas of a wide variety of shapes but have difficulty with a more fundamental question involving conversions is easily imagined.  
Drawing on a contructivist model of learning (e.g. Piaget 1980b; Vygotsky, 1987), starter questions to my lessons made reference to something that pupils could relate to. One concept that is shared by constructivists is that the acquisition of new knowledge occurs in relation to what is already known by an individual i.e. their pre-existing ‘mental structures’ or ‘schemas’ (Tanner and Jones, 2000). According to this model, learning a new concept will be helped if, in teaching it, reference is first made to a related concept that the individual has already acquired (and which exists in the person’s pre-existing ‘schemata’). Another highly influential idea that has extended the ideas of the constructivism of Piaget (which focused on cognitive development as a result of maturation and interaction with the environment), is the social nature in which learning takes place, whereby meaning and new understandings are co-constructed in a social context via verbal interactions/discussion with others (Vygotsky, 1987). 
According to social constructivism therefore, there is an internal psychological aspect to learning, but also a social aspect in which language plays an integral part. This is also in contrast to the view of learning held by the (traditional as opposed to the more modern) behaviourists (e.g. Skinner, 1971) in which learning occurs in a less dynamic and more linear and unidirectional way, where information is transferred from teacher to learner and dependent on the operant contingencies controlled by the teacher (who might offer praise  - ‘positive reinforcement’, withhold praise  - ‘negative reinforcement’, or even provide a response experienced as aversive by the recipient such as ridiculing an incorrect answer  - ‘punishment’). Although my teaching emphasised more of a social constructivist approach, there were undoubtedly (positive) behavioural principles at work also, for example, I would try to provide positive feedback to students for being willing to answer questions, and avoid responses that could be experienced as negative by the student if he/she offered an answer that was not ideal (hence avoiding any ‘punishment’ responses); in these cases I would give them the opportunity to work through the problem with scaffolding if necessary to direct the individual in the right way, so that he/she could experience success and ‘positive reinforcement’ for their contribution. 
Influenced by the social constructivist view of learning, which is supported by research in cognitive neuroscience (see Alison and Tharby, 2015), my lessons made use of investigative group work, aimed at encouraging pupils to engage with the subject in an exploratory and creative way with their peers, rather than merely being a passive recipient of information from the teacher. Indeed this creative aspect of mathematics was emphasised by the National Curriculum in 1999 (DfEE, 1999b), and according to Chambers and Timlin (2013) since then, encouraging creativity within mathematics has become more of a focus of mathematics teaching, although it has been argued that successful integration of creativity fully into the mathematics curriculum has a long way to go (Boaler, 2009). 
Other benefits of offering opportunities to engage in small group work is that it might be experienced by some pupils as a less intimidating ‘format’ in which to share and discuss mathematical ideas compared to whole-class discussion, where quieter or less confident learners may be reluctant to participate for fear of getting something wrong (Johnson and Johnson, 1989). Research has shown that no matter what the subject, working together in small groups benefits learners in both the progress they make in learning what is taught to them (as compared to when the learning is delivered in a more didactic way) and also in terms of the satisfaction they report from the classes in which they had the opportunities to work in groups (Carlsen, 2010, Slavin, 1980, 1983). However, despite the reported benefits offered by small group work it does not guarantee that each member of the group will benefit from it, as there are many variables that can influence the effectiveness of group work, such as the individual characters involved and hence the group dynamics; the size of the group; the range of abilities in the group; whether or not tasks are assigned to group members and so forth (Chambers and Timlin, 2013). At its most effective though, I believe that group work offers a welcome variation to traditional didactic teaching, and offers the opportunity for individuals of mixed abilities to benefit from learning from each other. 
Closely related to the idea of group work was the idea of developing learners’ relational understanding of the subject matter so that any new knowledge could be linked to previous knowledge in a way that went beyond merely learning rules that might otherwise seem unrelated to each other (see Skemp, 1976). For example, as well as trying to promote learner participation, collaboration and active learning in the classroom, the group tasks in one of my lessons was designed to help students to make connections between the area of a triangle to the area of a shape with which they were already familiar. The teaching style was aimed at promoting a deeper, richer understanding of the topic area, and avoiding teaching strategies which tend to reduce mathematics to merely a set of computational tasks. The materials provided (cardboard cut outs of various shapes) were designed to provide the scaffolding necessary to help learners relate the area of the polygon under examination to the area of another polygon, whose area formula they already knew. In this particular lesson the groups were given a time limit in which to generate ideas about how, for example, a right-angled triangle might be related to a rectangle. As the groups worked on the task I circulated the classroom to ensure that they were on-task and able to think creatively about the problem (Arends, Lolita, and Mogege, 2017). For example, one of the groups demonstrated a particular way in which the area of a non right-angled triangle was related to the area of a rectangle, and considered the task complete. On noticing this, I asked a probing question which eventually led to them suggesting an alternative way in which the triangle was related to the rectangle. In this case, the aim was to promote a healthy struggle with the task, by increasing the expectation and the level of challenge, yet giving them time to engage with the challenge as a group in a low pressure environment. Maintaining students in this productive ‘struggle’ zone is considered to be optimal for effective learning to take place (Hattie and Yates, 2014), and shares similarities with Vygotsky’s idea of working in the zone of proximal development (Vogotsky, 1987).  
This concept of maintaining students in the productive ‘struggle zone’ is a principle that is linked to the idea of differentiation, and was indeed incorporated into my lessons at all levels. The approach taken to differentiation in my scheme of work was that of providing the same material to everyone, but to provide varying levels of support/scaffolding to those who needed it. In particular, evidence of differentiation can be seen in my worksheet in that the questions became gradually more difficult towards the end, and pupils were told that the final four questions were a bit more challenging and that all were welcome to try them for homework.  By offering the extension questions to everyone in the classroom, it sets the bar and level of expectation high for everyone, which might in turn inspire more to try to achieve that standard (see Rosenthal and Jacobson, (1992) for a study showing the observer-expectancy effect or Pygmalion effect). The solutions to the questions would be discussed as a class during the following lesson hence it allowed those who might be able to engage effectively with the problems by themselves to do so, while providing the opportunity to those who might not be able to manage the questions by themselves to benefit from working through the questions during the lesson with further support and scaffolding. 
In closing, throughout the scheme of work in accordance with the National Literacy and Numeracy Framework (2014), opportunities for the development of students’ levels of oral and written literacy as well as their numerical reasoning skills were provided. For example, in the lesson on perimeter, students were given a practical question asking how much would it cost to completely ‘fence off’ a rectangular field of a given perimeter, given the length of one section of fence. Also, there were plenty of opportunities within the scheme of work in which students could practice and develop their numeracy skills by for example calculating the area and perimeter of shapes without the use of a calculator. Finally, by emphasising the correct spelling of the types of Polygon e.g. trapezium, parallelogram etc. student’s written work will be improved which is in addition to the practice they would get in communicating ideas in a clear way during group tasks, in which participation is strongly encouraged and supported.  

Part bii) (ii) In light of your first teaching experience, revisit your micro-teaching lesson and address the following:  
• Critically evaluate your lesson in light of your first professional teaching experience.  
• Discuss how you might approach this exercise in a different manner and how this might improve upon your practice. How might these changes impact upon the teaching and learning process?  
• Critically evaluate the influence of these features on pupils’ thinking, learning and behaviour in the light of suggested changes.  
• Evaluate the development of your own thinking as a teacher using QTS standards
Part bii) word count: 2,128
Upon reflecting on my microteaching lesson, there are a number of areas related to the lesson and my teaching in general that I would like to explore, develop and improve upon in future. In addition to this, my first few experiences of teaching in a classroom have been invaluable in helping me to build on this reflection, and hence my potential for future learning. This essay will discuss my microteaching session in light of what I have experienced and learnt during my first professional teaching experience (PTE1), highlighting the areas that I have considered to be key to my development as a teacher at this stage of my learning journey.  
Although I decided to start my microteaching session by summarising the key aspects of work that were covered during the last lesson, I believe that this could have been improved upon by first asking some open-ended questions in order to invite students to contribute what they remembered from the previous lessons. From my first teaching experiences in a school, I have come to appreciate how pupils respond better when they are invited to contribute ideas, especially when those contributions are valued by the teacher, by for example showing genuine interest in, or praise for their contribution whether correct or not. The idea of accessing students’ previous knowledge agrees with the constructivist approach to learning, whereby learners make sense of new information on the basis of their already established cognitive structures or schemas, which might in turn accommodate the new information completely, or be modified and restructured in light of new information (Peterson et al., 2018). Despite the benefits of starting a lesson by re-capping on the previous lesson, I have also noticed that effective starters need not necessarily be related to the current topic of study. For example, starter tasks which require students to draw upon knowledge that might have been acquired some time previously, has advantages in terms of providing additional opportunities throughout the academic year for learners to consolidate skills and fluency in all areas of maths such as numeracy and problem solving (Chambers and Timlin, 2013). A ‘starter activity’ could also incorporate some of the aims set out in the ‘reading’ strand of the Literacy and Numeracy Framework (LNF) (2013), in which learners could be presented with a written ‘mathematical reasoning’ problem to read and solve. Furthermore, the starter might be an ideal opportunity to incorporate aspects of the Curriculum Cymreig into the teaching (if it is not possible to do so into the main body of lesson) (see Estyn, 2001), by for example, contextualising the problem in terms of the unique aspects of welsh life. Finally, on the issue of starters, despite their benefits, in practice I have come to realise that it is important not to let this aspect of the lesson continue over the structured (intended) time as it can very easily impinge on the learning that is to take place in the current lesson. 
Throughout my microteaching lesson I aimed to make the teaching and learning experience as relational as possible (see Skemp, 1976), by making use of group activities designed to encourage students to make links between existing knowledge and new information. One of the ways in which I went about doing this was to create materials (which in my case, were cardboard cut-outs of geometric figures) which the students could manipulate in order to explore how some geometric figures were related to each other for the purpose of thinking relationally about the area of the shape. Although I felt that this was successful in achieving its aims, there was also the possibility here of achieving the same goals but through providing the pupils with the chance to develop their digital competencies in a natural and meaningful way (e.g. Digital Competence Framework guidance, update June 2018) by, for example, exploring the inter-relations between various shapes with the help of information technology. By incorporating such an exercise into the lesson, the lesson would develop mathematical thinking as well as fulfilling some of the goals of the welsh government’s plans to develop the digital competence of young learners in Wales (see ‘A curriculum for Wales – a curriculum for life’ (2015). This would also meet some of the criteria under the S2 standards for QTS : ‘Knowledge and understanding’ (DfEE, 2017). In future I would aim to incorporate the use of digital technology into lessons when appropriate to do so, on the condition that the technology is there to assist with the task and not detract from it.    
As previously mentioned, collaborative work in mathematics lessons has many benefits in terms of developing communication and listening skills (e.g. Cashin, 2011; Kosko, 2012) and has been shown to be associated with positive outcomes in Mathematics (e.g. Grouws, 2004; Koichu, Berman & Moore, 2007; Mercer & Sams, 2006; cited in Arends et. al, 2017) and features under QTS standard S3. However, in light of my first teaching experience, I believe that the group sizes were too large during my microteaching session to be effective in the classroom. When the group size is too large and members are not assigned specific roles to ensure that all members partake in the activity, or that the task lacks specific instructions around for example, how much time should be devoted to individual (quiet) thinking before discussion can begin, the task might not be as productive as it could otherwise be (e.g. Tanner and Jones, 2000). It is important therefore in planning group work that consideration is given to each of these points and that the teacher circulate the class during such tasks and interact with the groups in the best possible way to encourage contributions from everyone (e.g. Arends, Lolita, and Mogege, 2017).  
In attempting to emphasise the relational approach to teaching I feel that my microteaching lesson lacked a suitable balance between ‘higher level’ conceptual work and shorter ‘question and answer’ tasks, which actually form the majority of the learning outcomes at this level according to the national curriculum for year 8. Although the argument can be made that the bar of expectation should be set high for pupils and that it can be a motivating factor to expose pupils to a level of work higher than their current expected level (e.g. Tanner and Jones, 2000; Alison and Tharby, 2015), I don’t believe that my lesson utilised this idea in the most effective way. In light of my experience of teaching a typical year 8 group on my first teaching placement, I feel that my microteaching lesson was overly focused on deriving equations algebraically rather than using the equations for pragmatic purposes; it is likely that most students would become de-motivated by this approach at this early stage in their schooling, especially as it required a high level of continued attention and concentration on work (e.g. algebraic derivation) that was primarily being carried out on the board by myself. In light of my first teaching experience, following the initial investigatory task, which made links between the area of a triangle and the area of a rectangle, the remainder of the lesson might more productively have been focused on teaching learners how to use the formula with a variety of problems, and then introducing a plenary task in which solutions could be checked on the board and discussed as a class. Although the introduction of such a plenary activity was planned in my microteaching lesson, I realise that there would have not been sufficient time to engage with this satisfactorily in the lesson due to the amount of exposition that was being carried out by myself. 
Somewhat related to this point is the idea of formative assessment. Formative assessment can be thought of as an informal form of assessment of the learner’s performance for the purpose of improving his/her current level (e.g. Black and Williams, 2009). This form of ‘assessment for learning’ as it is sometimes referred to, provides the teacher with ‘real-time’ feedback as to the pupil’s understanding, thereby enabling adjustments to be made to the teacher’s instruction in order to promote learning (Peterson et al., 2018). This is commonly compared to more formal means of assessment for the purpose of grading a pupil for selection purposes, sometimes referred to as summative or ‘high-stakes’ assessment (Nicol and Macfarlane-Dick, 2006). On the basis of my first professional teaching experience, I have come to appreciate the importance of formative assessment as a staple part of the teaching/learning process in the classroom and its effectiveness in helping students to overcome any difficulties that they may have in understanding in real time (relates to QTS standard S3.2.2).  Central to formative assessment is the idea of the teacher providing feedback to the student on his/her performance – a factor that Hattie and Temperley (2007) argue to be one of the most critical factors influencing student learning, and, going further than this, James and Foloronso (2012) have argued for the added benefit of providing remediation along with the feedback. In other words, this approach is concerned not just with providing feedback pertaining to the correctness of the solution, but also about the route the student has taken to arrive at the wrong answer and how to remediate this. This certainly resonates with my own experiences; for example, I have found that when students have produced an incorrect answer, trying to collaboratively pinpoint the area of difficulty and then working through similar examples (i.e. remediation) can be effective in developing a student’s understanding. This can of course be done individually, or in the case of a problem or misunderstanding that is common to many in the class, the feedback and remediation can occur on a whole class basis, for example, where a common misconception has been noticed by the teacher (e.g. Tanner and Jones, 2000).  
Taking the idea of a plenary a bit further than ‘going through questions’, I am also attracted to the idea of using different styles of plenaries as a means of encouraging students to think about the conceptual principles underlying the mathematics and not to see mathematics as merely a set of computational rules (e.g. Cobb and Jackson, 2011). An approach that is open to discussing incorrect answers and misconceptions without fear of ridicule might offer students the confidence to reflect more on their own learning and develop the metacognitive skills that might enable them to feel more in control of their learning (e.g. Mevarech and Kramarski, 2014). Such an approach might pave the way for restructuring learners’ relationship with mathematics learning and promote the development of growth mind-sets which some argue have value in reducing anxiety and increasing self-efficacy in the subject (e.g. Boaler, 2011; cited in Peterson et al., 2018). However, sufficient time would need to be set aside for such an activity at the end of the lesson for example, and as noted by Jennings (2005), younger pupils might find reflecting on their own learning difficult. Having said this, the use of such reflective plenaries could be scaffolded by the teacher depending on the current level of readiness of the learners, or at the very least, the plenary could include some key conceptual questions that might not necessarily be asked in an exam, in order to help students think a bit more broadly about the material they have just been working on. 
In my microteaching session the important issue of differentiation (for the most able) was addressed by providing some extension questions on the worksheet; these comprised of slightly more challenging questions that all students could try if they so wished. However, in light of my first professional teaching experiences I believe that perhaps a better alternative might be to offer/present the extension questions separately from the main worksheet questions, for example on an additional sheet of paper, that students can access once they have completed the main worksheet. I believe that by clearly identifying these questions as something ‘over and above’ what is expected of them, learners are more likely to be motivated to engage with them and not see them as an unwelcome additional task (Chambers and Timlin, 2013). 
In summary, this essay has discussed the pedagogical principles underlying my microteaching lesson and critically reflected upon it in light of my first teaching experience, by drawing on a wide range of academic and government literature, making reference to QTS standards when appropriate. The main points of reflection and discussion included lesson structure and timing; achieving an appropriate balance between conceptual and computational work in the maths lesson; how to incorporate aspects of the Curriculum Cymreig, the LNF and the digital competency framework into lessons in a natural and meaningful way; formative assessment, and how to ensure that mathematics teaching emphasises the relational over the instrumental and how this might be supported by innovative use of the plenary. 
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OBJECTIVES
	
ACTIONS TO BE TAKEN
	
SUCCESS CRITERIA
	
TARGET DATE

	
To make better use of my voice as a means of gaining control of the classroom and ensuring that all students remain on task (S3.3.9 – managing behaviour)
	
(i) 	to vary the tone of my voice to ensure that leaners stay on task – being more authoritative at times. 
(ii) 	Observe teachers with effective practice.
(iii) 	demanding the attention of students when  am explaining something on the board
	
• Improved concentration from some students, and respect from the students 
•  Pupils will have a better understanding of the work.
• Good standards of pupil behaviour in lessons observed by Mentor
	
November/December 2018 

	
To ensure that I follow the lesson plan a bit more rigidly and not to spend too long at the board during a single period of time. (S3.3.3 – Delivering effective lessons, and S3.3.7 – Time management)
	
(i) 	have a timer on the board so that I can keep track of my planned activities. 
(ii) 	Observe good practice using structured observation schedule to record and note successful techniques

	
• some pupils will be less likely to lose concentration 
• less restlessness and loss of concentration from some pupils, if the timings of activities are stuck to a bit more.  


	
November/December 2018

	

Providing homework (S3.3.12)
	
To set homework which consolidates and extends work  carried out in the class and encourages learners to progress independently. 

To provide feedback to the class on their homework and to familiarise myself with the school policy on marking homework. 

Set an end-of term test based on the learning outcomes of the national curriculum, and to mark those papers using the School’s mark scheme. 


	
• Accurate marking following marking scheme; good oral/written feedback provided to pupils; results effectively analysed and suggestions made to improve future teaching and learning
• Accurately assess standards of achievement in end of unit work and
outline next steps for improvement.
• 
• Pupils demonstrate progress from feedback.
	
December/February 2018.
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