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Reflection on Learning and Teaching

i) Evaluation and Literature Review

The topic of the scheme of work (SOW) I refer to and which this assignment is based on is fractions, a topic deeply imbedded into the Programme of Study for Mathematics from key stage 2 (Welsh Government, 2015), with basic fractions being introduced as early as year one. The Foundation Phase Framework (Welsh Government, 2015) indicates that children learn to find simple fractions (a half and a quarter) through play and practical activities. The connection with real-life allows a child to connect intuitively to the topic as suggested by Tanner & Jones (2000). At key stage 3, where real-life analogies become increasingly unattainable when relating to certain aspects e.g. dividing fractions; instrumental approaches to teaching these topics have historically been adopted as suggested by Tanner & Jones (2000) and Skemp (1976). Tanner & Jones (2000) reported that studies conducted in the 1970’s and 1980’s when operations with fractions were widely taught instrumentally, revealed that “only 30 per cent of 15 year-old pupils were able to calculate: ” (Tanner & Jones, 2000, p. 22). With this in mind, my personal objective for the SOW was to include ways in which the topic could be understood relationally where possible. My success of teaching relationally during the micro-teach will be discussed later in the evaluation. 
My approach to this was influenced by Pritchard’s (2009) discussion of constructivist theories including that of Jean Piaget, a Swiss psychologist known for his work on child development. While Pritchard concurs that Piaget’s theory of cognitive development undoubtedly influences teaching practices, whereby expected levels of understanding and development are closely linked to stages of development based on age, it could be said that Pritchard’s summary of the essential theories of constructivism is intricate and applicable when planning relationally. This will be referenced where appropriate through the body of this essay. 

To cover the extensive demands of the topic aimed at a year eight class currently at level four, the SOW spans six lessons. To meet the learning objectives of the SOW, learners will build on prior knowledge of simplifying, converting, adding and subtracting fractions as suggested by the National Curriculum (Welsh Government, 2015).  By the end of the SOW learners will have formed a new set of skills allowing them to find fractions of quantities and perform all four operations with fractions confidently. 
The methodical arrangement of the SOW is to allow for incremental comprehension of concepts earlier in the topic, inducing the skills required to successfully execute the slightly more laborious tasks towards the end of the topic. Tanner & Jones (2000) suggest that previous related skills need to be learned to the point of “automaticity” to fully understand a new concept of mathematics. With this in mind, the SOW allows for the topic to be broken down systematically and timely, ensuring that skills are developed, practised and probed before introducing new skills.

The lesson focused on for the micro-teach, with the objective of finding a fraction of a quantity, was lesson four in the SOW. The outcome was that pupils could apply the strategies learned to a range of questions involving multiplying fractions by integers. Previous lessons in the scheme had focused on relevant concepts: comparing and ordering fractions; simplifying fractions; adding fractions; using diagrams to represent fractions; and converting between mixed numbers and improper fractions. Piaget’s ‘assimilation’ is when new knowledge is amalgamated in to pre-existing knowledge. Pritchard (2009) agrees by suggesting that learning takes place when prior knowledge is extracted and built upon. The position of this lesson in the SOW is therefore key, as learners will need to have learned the relevant concepts in the previous lessons to apply to the processes within this lesson.   

All learners in the lesson were a capable level four with some lower level five pupils, therefore they could all “use simple fractions to describe approximate parts of a whole” (Welsh Government, Programme of Study for Mathematics, 2015, p. 25). By the end of the lesson they should all reach the level five expectancy of being able to calculate fractions of quantities with no limit to the complexity of the fraction. 

To begin planning this lesson I considered the objectives set out by the scheme of work as suggested by (Chambers & Timlin, 2013). They recommend that trainee teachers, with limited ideas on mathematical approaches to teaching new topics, should begin to plan a lesson by listing possible ways of teaching the mathematics in the topic. This was my starting point, however after much deliberation over the exhaustive list I had constructed, I found the advice of Tanner & Jones (2000) to be most valuable. They suggested that the following question should be considered when planning a lesson: “What will they know at the end of the lesson which they did not know at the start?” (Tanner & Jones, 2000, p. 59).  I applied this by deciding what the learners needed to know by the end of the lesson and constructed my lesson in reverse. For the sake of the evaluation I will discuss the lesson in it’s chronological order. 

I chose to commence the lesson with a paired activity involving open-ended ‘convince your partner’ style questions. Swan (2001) discussed his development of “diagnostic teaching” whereby teachers allow learners to express their ideas and methods before teaching them a topic. This allows the teacher to “attempt to assess pupils’ intuitive interpretations and methods before teaching”, (Swan, 2001, p. 158). The learners responded well to the timed activity and were able to present their ideas to their partners as well as the rest of the class. To bring ideas together, I asked pupil A how he convinced pupil B that one particular fraction was smaller than another. Feedback from the course tutor, Helen, was that pupil B could have been asked how he had been convinced of this by pupil A. A theory of constructivism summarised by Pritchard (2009) stated that “collaborative work for learning is encouraged” where pupils take on board alternative perspectives and acknowledge different points of view. Pupil B’s interpretation of Pupil A’s explanation may therefore have been a better indication of the success of this activity. 

Chambers & Timlin (2013) suggest that a starter may or may not be related to the main part of the lesson, with un-related starters being capped in time. In hindsight, the starter could have been better linked to the first activity through applying the number line when discussing the proof of the starter questions. As I had failed to consider this in my planning, the starter may have been regarded too long. However, “as with most questioning, each question may fulfil more than one purpose” (Tanner & Jones, 2000, p. 72). The class were immediately brought on-task, and were demonstrating sound pre-existing knowledge of fractions. 

During the first activity, my original intention, as per my lesson plan, was that learners would create their own number line using a different example to what was presented. During this task, I would have assessed their understanding of the topic at the very basic level before introducing a formula to apply to more complex examples. The premature presentation of the “golden rule” at this stage may therefore only have provided learners with an instrumental explanation of how to find a fraction of an amount. Skemp (1976) provides an analogy of instrumental vs. relational learning; highlighting that the latter provides a more comprehensive cognition, allowing learners to find solutions even if parameters are altered or pathways are reformed. If a learner only has an instrumental understanding of a topic, their ability to perform well in an activity when the variables are modified may be jeopardised. It may therefore be beneficial to seek alternative ways of delivering the methods of finding fractions of an amount.

Creating fraction boxes, the second activity, was designed to give a visual representation of fractions of amounts. During the task, a few pupils’ raised their hands to request further explanation, indicating that my initial instructions were unclear. Tanner & Jones (2000) discuss the ‘Flip-flops’ theory identified by Kounin (1970), where teachers need to regain the pupils’ attention in order to provide further explanation. In order to alleviate this issue in the future the advice of Tanner & Jones’ (2000) could be used. They suggest implementing questions like “Does everyone know what they are supposed to do?” (Tanner & Jones, 2000, p. 43).

The fifth activity in the micro teach was a comprehension task discussing a charity event called Ten-Y-Fan whereby participants would attempt to climb Penyfan ten times in twenty-four hours. The objective of the task was to address the second literacy strand as specified by the National Literacy and Numeracy Framework (Government, 2013).  Learners had the opportunity to read, comprehend, respond and analyse information relevant to the Cwricwlwm Cymreig. This incorporates numerous sections of Bloom’s Taxonomy, whereby pupils should be given opportunities to use higher order thinking skills to answer questions or solve problems. Analysing information promotes higher order thinking skills in line with Thompson (2008). 

Vygotsky’s (1978) social constructivism theory inspired the match-up activity and many other tasks in the SOW.  The Zone of Proximal Development (ZPD), introduced by Vygotsky (1978), refers to an area within learning where a child, if supported well, is able to reach beyond its current achievement level thus (Vygotsky, 1978)inducing further acquisition of knowledge and skills. Bruner’s (1976) theory of cognitive development extended on Vygtosky’s thinking and provided the metaphor ‘scaffolding’; a tool that provides children with the stimulus to expand their knowledge through guidance, prompting, discussion and questioning. During group work, children are able to provide this ‘scaffolding’ often unknowingly for each other. 

Nuthall (2000) presents an opposing view that group work could allow learners to appear to be engaged, when in fact they are not, thus suggesting that the gap in learning between the more and lesser able could continue to grow. With this in mind, during the lesson and the SOW I included opportunities through worksheets, exercises and questioning, where individuals would work independently and scaffolding would be provided only where needed by the teacher.

ii) Reflection of Micro Teach

I will now reflect on my microteaching lesson in light of what I have observed and learned during my first professional teaching experience (PTE) at school so far. 

I will begin by discussing the starter activity. Learners had a set thinking time and then further limited time to convince their partners of particular fraction inequalities. I set this task for two reasons. The first reason was to activate prior knowledge of comparing fractions as this would lead in to the topic of the micro teach lesson. According to Kyriacou (2009) “assimilation is the process involved when the learner’s existing schemas are used to interpret the on going experience taking place” (p. 24). Secondly, the starter was to bring learners on task immediately and set the tone for the lesson. From my time on teaching experience, I have learned that a dynamic starter can promote thinking and lateral thinking, also recommended by (Government, How to develop thinking and assessment for learning in the classroom , 2010). However, I have found during some of the lessons I have taught, that if the starter becomes too difficult and requires a lot of explanation, then it tends to merge in to the main part of the lesson, defeating the object of having a starter. 

While at my first PTE, I have found feedback from class teachers who are observing my lessons to be invaluable. I shall continue to take every target provided to assist me in my learning and development as a teacher of mathematics. One key objective I have become more conscious of, and still relate back to the micro teach, is the need for clear instructions when setting a task. In order to deliver effective lessons to meet QTS standard S3.3.3; Allison & Tharby’s (2015) suggestion to use “razor-sharp instructions” (Allison & Tharby, 2015, p. 81) becomes significant. This allows pupils to focus on their learning and not on basic practicalities. To be successful at this, Allison & Tharby (2015) recommend that silence from the pupils is essential. Muijs & Reynolds (2001) also discuss the need to be silent, particularly when other pupils are answering; but they elaborate here by suggesting that pupils are not only told to be quiet, but are given reasons why they should be quiet.  

Tanner & Jones (2000) discuss questioning strategies, researched by Kounin (1970), that involve keeping learners engaged as they are constantly expecting to be asked a question.  I have been trialling the lollipop-stick method, a recommendation by (Government, How to develop thinking and assessment for learning in the classroom , 2010) which has already been established in many of the classrooms at the school. Although I found named questioning throughout the micro teach to be successful, I have found that the pupils at school respond better to the lollipop stick method of questioning. Kyriacou (1997) expresses the need for distributing questions evenly across a class without focusing entirely on children with their hands up. Kyriacou also addresses targeting individuals to match a particular question. Welsh Government (2010) suggest that this is possible through the use of lollipop sticks, ensuring that names are hidden when drawn and questioning a targeted pupil as opposed to the person drawn.  

 Feedback from my subject tutor during the micro teach included a comment that I should ask more ‘why?’ questions. (Tanner & Jones, 2000), (Chambers & Timlin, 2013) and (Government, How to develop thinking and assessment for learning in the classroom , 2010) agree that the best type of question is an open question. They suggest that open questions can help to reveal pupils’ misconceptions as well as help to develop their lateral thinking.  I have attempted to implement this during my teaching practice. What I have learned is that the response to open-ended questions differs based on the class and/or individuals. Those with a lower attainment level, particularly at the early stages of key stage 3, may often appear to be in avoidance, abstracted or even bewildered, leading to the need for assistance or ‘scaffolding’. Furthermore, those who volunteer answers often offer an injudicious answer.  When planning, I will consider Welsh Government’s (2010) suggestion to utilise Bloom’s Taxonomy as revised by Anderson & Krathwohl (2001), to aid progression in questioning. 
I have spent several lessons observing and more recently teaching a Year 7 group, where 8 children without statements are taken out of mainstream learning for Mathematics and English to be given a better opportunity to learn at a more remedial pace. It has become apparent to me that in order for Vygotsky’s (1978) Zone of Prozimal Development (ZPD) theory to be successful, lessons need to be broken down in to small manageable activities, not allowing the learners to cross over to the ‘panic zone’.  Open questions become a little more difficult with this group. Following the advice of my subject mentor, in order to make the learners feel successful, I will need to pitch the level of questioning and tasks lower, and differentiate upwards through extension activities. This is in agreement with QTS standard S3.3.4. Allison & Tharby (2015) uphold the suggestion that learners should, within reason, be challenged enough to find their struggle zone to support learning. With this in mind, I will need to find a balance between allowing learners to feel successful and allowing them to struggle. 

The maths department at the school where I am currently placed follows a policy for assessment whereby learners mark their own books and homework using green pens. Black & William(1998) suggest that  self-assessment is an essential part of formative assessment. My lesson plan for the micro teach included time for self-assessment of the work sheets and I would certainly implement this when teaching this lesson in the future. As observed at my first PTE, it allows learners to correct their own mistakes. This also helps them to identify their own misconceptions. For this to be successful Black & William (1998) suggest that learners require a good understanding of their expected targets. 
At the end of every topic pupils are then set revision homework. At the end of each term or half term they will take a test based on each topic from that term. “Tests and homework exercises can be an invaluable guide to learning, but the exercises must be clear and relevant to learning aims. The feedback on them should give each pupil guidance on how to improve, and each must be given an opportunity and help to work at the improvement.” (Black & William, 1998, p. 13). Following an end of topic test or revision homework, each pupil receives a ‘bridging the gap’ sheet from their subject teacher to be glued into their workbooks; in agreement with Black & William (1998). These sheets include individualised targets for their specific areas requiring improvement. Time, often referred to as Directed Improvement and Reflection Time (DIRT) is then allocated during lessons for ‘target practise’, where learners work on their individual weaknesses to bring them in line with their current attainment level. Hattie (2012) refers to this practice as “feedback” whereby teachers identify where the student is and where he or she should be in terms of achievement. He also suggests that to enable students to achieve these targets they should be provided with direct instructions and transparent appraisal. 

My micro teach lesson plan allowed time during the plenary for formative assessment where learners were provided with a sheet of paper stating the lesson objectives. They were asked to indicate on a scale of 1 to 5, their level of understanding of each objective. They were then given examples of sentence starters and were asked to write a comment about something they felt went well for them in the lesson (WWW), and something they needed to improve on, (EBI). The Donaldson Report (2015) implies that “Formative assessment should be an essential and natural part of the teaching process and not an additional ‘bolt-on’.” (Donaldson , 2015, p. 76). Since I had not allowed time in my scheme of work for ‘DIRT’ time, the information obtained in the formative assessment becomes fruitless, as suggested by (William, 2011). For the formative assessment to be purposeful, yet a natural component of the lesson, when teaching this lesson in future I would need to consider introducing some diagnostic questioning throughout the lesson. As suggested by Tanner & Jones (2000), this would encourage learners to reflect on what they have learned.
Alison & Tharby (2015) cast uncertainty over the consideration that diagnostic questions are an indicator of genuine learning. They suggest that by answering a hinge question correctly, a learner has understood and is able to recall information at that point in time. However, a learner may not be able to recall this information indefinitely unless significant cognition is embedded. Welsh Government (2010) insists that Assessment for Learning techniques should be used throughout lessons and not just at the end of a lesson/topic. In order to meet QTS standard S3.2.2, I will need to give more consideration to my questioning technique, how I will conduct formative assessment and ensure adequate DIRT time is allocated when lesson planning. 
A technique I have observed and attempted this week involves asking all learners to place their heads on the table and to close their eyes. When asked, learners would show a thumbs-up for a good understanding of a sub-topic, a horizontal thumb if they almost understood but required further practice, and thumbs down if they haven’t understood the work at all. Government (2010) identify the thumbs up-thumbs down approach as useful for younger learners though they don’t suggest putting heads on the table. I have found that having their heads on the desks while making this formative assessment allows the learners to answer confidently. The pupils who show a thumbs-down or half way are not referenced but can be approached discretely at later opportunities while the learners are on task to give them the support they may require in order to develop their understanding further. In hindsight, to meet QTS standard S.3.2.1, I would have used this method of formative assessment during or at the end of the micro teach lesson to assess the learners understanding of the method for finding fractions of an amount.
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	OBJECTIVES
(relate to QTS Standards
 where appropriate).
	
	ACTIONS TO BE TAKEN
	
	SUCCESS
	CRITERIA
	
	TARGET
	DATE

	
To give clear instructions when setting tasks and activities. In line with 
QTS standard S3.3.3





	
· Ensure learners are silent when giving instructions
· Be organised and systematic when explaining, have a clear objective in mind, what exactly do you want them to have in their books at the end of the lesson.
· Provide visual example where possible.
	
· Learners won’t be wasting time working out practicalities and will have more time to spend on tasks
· Fewer instructional questions asked and less need for repeating instructions.
· Books will reflect what was done in the lessons. 
	
By W.C.
12/11/18

	
Ensure time for plenary – QTS Standards S3.2.2 and S3.3.7
	
· Improve time management during class
· Appropriate time limits to be set on tasks
· More pace during exposition 
· Ensure class are kept on task so that time is not wasted. 
	
· Assessment of learning 
· To assess if the lesson objectives have been met
· Learners will have a better experience 
	
By W.C. 19/11/18

	
Ensure work is set at appropriate level for class – QTS Standards S3.2.4 and S3.3.4. 

	
· For lower level classes work needs to be pitched at a lower level and extensions provided for the more able
· Give enough examples to reflect the exercises that follow. 
· Review revision homework & previous year’s work to see where they were at and where they need to be at 
	
· All learners need to feel successful
· More able to be stretched
· Learners will be more engaged in lesson if the work is appears to be achievable
	
By W.C. 26/11/18
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