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	2. Intellectual Skills (Analysis)
Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation  of ideas and evidence
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	Assessment Criteria
	Fail - grade E
	Weak pass– grade D
	Pass – grade C
	Pass – grade B
	Pass – grade A

	
	Poor 
	Weak Pass
	Satisfactory 
	Good
	       Excellent 

	Overall judgement 
	Poor understanding, unsystematic, incomplete and/or inaccurate 
	Understanding of main issues demonstrated
	Satisfactory understanding demonstrated with satisfactory analysis
	Good understanding of basic principles and relevant evidence, with a coherent and logical argument
	Highly thoughtful answer informed by wider reading, showing clarity of thought, personal insight and some originality

	Subject Knowledge and Understanding

(Conceptual)



(Reading)
	Basic misunderstanding, misconceptions, or misinterpretations - Some superficial knowledge in places
	Main concepts understood with limited evidence of critical insight
	Sound understanding of concepts and critical engagement with ideas
	Good understanding of key concepts; knowledge of wider implications; critical engagement
	Engaged critically and systematically with the main concepts and theories: excellent engagement

	
	Poor and/or inappropriate literature, lacking accuracy, unsound, limited/dated range of sources 

	Satisfactory range of reading overall although this may be limited in some way
	Satisfactory range of reading drawn from the recommended list and other sources
	Good range of relevant literature from a variety of sources beyond recommended list
	Clear evidence of independent thinking informed by a selective range of reading from a variety of sources

	Intellectual skills

(argument)


( professional data collection: research design/data collection )

(presentation of findings/analysis)


(critical /reflective evaluation)

	Little sense of an argument lacks coherence.
Generally descriptive or anecdotal
	Argument is balanced with some differing viewpoints presented.  Some questioning of assumptions
	Argument presented shows satisfactory evidence of critical and analytical reflection.
	Strong argument developed.  Good evidence of critical and analytical reflection
	A well-structured critical argument is presented with evidence of synthesis of viewpoints

	
	Professional data collection is inappropriate/ flawed /not discussed
	Professional data collection is mainly suited to purposed; beginnings of critical considerations
	Professional data collection is suited to purpose and considered critically.
	Professional data collection well suited to purpose, justified with clear identified focus 
	Professional data collection logical and sophisticated; comprehensive understanding of appropriate techniques 

	
	Findings presented with little or no framework or discussion; or discussion of findings is descriptive. Few conclusions are drawn or conclusions drawn are inappropriate.
	Findings are presented with basic analysis and some limited but appropriate conclusions
	Findings presented with some analysis and criticality with justified conclusions
	Findings presented in a critical and analytical framework. Thoughtful conclusions, firmly based upon the evidence presented
	Findings presented in a critical and analytical framework. Insightful conclusions, firmly based upon the evidence presented

	
	Little or no evaluation attempted; no or limited reflection 
	Evaluation and reflection is present but  may be limited
	Satisfactory critical evaluation of study; satisfactory reflection
	Good critical evaluation of study; good reflection
	Critically reflective evaluation of work informed by excellent reflection.

	Pedagogic and Professional applications
(linking theory to practice)

(professional reflection)


(working in  a group)


(ethical conduct  where appropriate)

	Little or no evidence of engagement or superficial engagement and understanding with respect to the pedagogic and professional context(s)
	Some engagement and understanding with respect to the pedagogic and professional context(s)
	Sound engagement and understanding with respect to the pedagogic and professional context(s)
	Good evidence of integration of theory and practice with respect to the pedagogic and professional context(s)
	Excellent integration of theory and practice with respect to the pedagogic and professional context(s)


	
	No evidence of reflection 
	Some evidence of reflection  whilst beginning to make links with own practice and thinking
	Satisfactory evidence of critical reflection  whilst beginning to make links with own practice and thinking
	Good evidence of critical reflection whilst making links with own practice and thinking
	Demonstrates an excellent level of understanding of critical reflection as a learning process

	
	Inability to work with others or works within a group but lacks self direction or group responsibility

	Responsibility for  planning and developing courses of action; shows awareness of group responsibility
	Initiates and occasionally leads tasks/processes for won work and where appropriate for others.
	Chooses goals and can self-direct; able to co-operate within a group and can take the lead
	Accepts accountability for determining and achieving personal and/or group outcomes

	
	Ethical issues not or superficially considered 

	Some awareness of ethical issues
	Appropriate ethical issues raised and discussed; bias/prejudice not noted
	Good, clear understanding of ethical issues; awareness of bias and prejudice
	Ethical issues have been addressed effectively; bias/ prejudice discussion includes attempts to nullify this

	Key/Transferable Skills 
(presentation)

(spelling, punctuation and grammar)



(structure)




(referencing techniques)

	Poor presentation of written work 

	Presentation of written work is weak

	Satisfactory presentation of written work 
	Good presentation of written work
	Excellent presentation of written work

	
	Significant errors in spelling, punctuation or grammar 
	Some errors in spelling, punctuation or grammar
	Spelling, punctuation and grammar are satisfactory; few errors in written language
	Spelling, grammar and punctuation are good; very few errors in written language
	Excellent standard of written language. No or very minor errors in written language 

	
	Poor structure with unclear writing style 
	Structure is present but may be underdeveloped, writing style is mostly coherent
	Satisfactory structure with  coherent writing style


	Good structure with a coherent writing style

	Effective structure and highly coherent writing style which fully engages the reader  

	
	No use or limited use of protocols and conventions including Harvard referencing 

	Some following of protocol and conventions of Harvard referencing 
	Satisfactory use of Harvard referencing protocols and conventions 
	Good use of Harvard referencing protocols and conventions 
	Harvard system used accurately, consistently and effectively with all sources
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D
	
C
	
B
	
A

	
	OUTRIGHT FAIL
	UNSATISFACTORY
	SATISFACTORY
	GOOD
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	EXCELLENT

	1. Subject Knowledge and Understanding (which includes using research-informed literature and knowledge and understanding of the subject)
	
	
	
	
	
	

	
	
	
	
	
	☑
	

	2. Intellectual Skills (Analysis)
	
	
	
	
	
	

	
	
	
	
	
	☑
	

	3. Pedagogic and Professional Applications (Practical Application and Deployment)
	
	
	
	
	
	

	
	
	
	
	
	☑
	

	4. Key Transferable Skills
	
	
	
	
	
	

	
	
	
	
	☑
	
	






	PLEASE COMMENT ON AREAS IN WHICH YOU FEEL THAT YOU HAVE PERFORMED WELL 
	PLEASE COMMENT ON AREAS YOU FEEL THAT YOU NEED TO DEVELOP

	· I have read widely around the subject to develop my knowledge of research ethics and methodology.
· I think I have written in a professional manner. 

	· I could improve my analytical skills, especially when discussing the research lessons.




	Student’s Name
	Elinor Craven
	Date
	12.04.2018

	Student’s Signature
	E.M.Craven
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Aim, Focus and Research Context

The researcher’s experience as a teacher in a mixed year five/six classroom provided insight into how children best learn and engage with lesson material. This experience coupled with rigorous reading of literature around the topic presented the notion that children understand, are more engaged with, and receptive to, learning experiences if teachers deliver visually rich and stimulating lessons. Research concurs with this theory, suggesting that visual representations help the brain ‘sync’ information with spoken or written data, therefore allowing for better understanding (Gangwer, 2009: 7).
             However, the researcher noticed a significant disparity between the quantity of visual resources accessible to their first PTE class, year one, and the latter, year five/ six. Not only, as previously mentioned, do visual resources better engage children in lessons, they also develop children’s information retention and comprehension skills, evidence which needs to be considered when planning Key Stage 2 lessons (Eline, 2007). The need to make the research lessons as accessible and visual as possible was of paramount importance in the first researcher’s class, as the pupils’ broad scope of ability ranges from Level 2 to a hopeful Level 6 in both Literacy and Maths. 
              Through trial and error the researcher found that visual resources, whether that be games, flashcards, mind-maps or even toys if the lesson required so, would pique the interest of both the lower and higher attaining children. This is as a result of the fact that visual representations help abstract concepts become more definite and concrete, a theory which shall be explored further in the body of the essay (Manning, 1991). 
             After discussing the prospective positive connotations of using visual resources to boost pupil engagement and learning, the research triad decided to build the lesson study around fractions. This topic has potential for an abundance of concrete and pictorial teaching. Therefore, the triad’s research question was developed: ‘How does visual representation of fractions impact the children’s understanding of the topic in Key Stage Two?’ Initially the team planned a visually rich lesson to include a matching cards activity and a written activity, aided by fractions walls and 100 squares. During the year five/ six lesson, the researcher was able to extend the lesson plan to include equivalencies between fractions, decimals and percentages. 
              With the question established, the researchers considered the implications for each of the three classes. Two members of the triad taught in the same school for PTE 1. The first research lesson took place in a year five/ six class of 24 pupils. This class was slightly bigger than the second researcher’s colleague’s year four class of 17.  The Swansea Primary school is a Green category school. It has a pupil population of 328, 30% of whom are entitled to free school meals. The third member of the triad taught in a 27 pupil strong year three/ four class, in a school of only 170 children, 22% of whom were entitled to free school meals (Welsh Government, 2017). It has proven difficult to find research which provides a correlation between the percentage of free school meals and impact of visual resources on understanding.  




Literature Review 

              The research focus proved to be a literature rich topic. In regard to mathematics, in particular, there is plentiful literature to suggest that mathematical concepts are more easily understood with the help of visual representations, which give deeper understanding and appreciation of matters (Rushworth-Little 2012 cited in McAteer, 2012: 117). Dwyer (1994: 249) is an advocate of using a range of visual representations in schools, as ‘complexity and variability in visualisation’ is preferential to abstract wonderings. 
              OfSted’s report of Good Practice in Primary Mathematics (2011) gives a similar judgement, singling out Singapore as the front runner in the implementation of visual representation. PISA (2012) results show Singapore’s ‘Better than OECD average’ achievement in maths, compared to Britain’s ‘around OECD average’ for performance in maths. Singapore’s results become relevant to the research when the reader consider that in the 1980s, a Singapore curriculum team adapted Jerome Bruner’s (1966) learning theory on modes of representation: enactive, iconic, symbolic. These three stages of cognitive representation were converted into the more commonly used concrete, pictorial, abstract (CPA) learning approaches (Paige et al, 2017). 
              Bruner’s theory is linked to Edgar Dale’s Cone of Experience, first conceived in 1946, and revised a decade later. The Cone of Experience is a graphic detailing the cognitive transition between the enactive/ concrete and the symbolic/ abstract experiences. The Cone of Experience reinforces the argument that visual representations and direct experiences set the foundations for understanding (Mind Tools, 1998). 
[image: Image result for dale cone of experience] 







Dale Cone of Experience
(https://teachernoella.weebly.com/dales-cone-of-experience.html)

              As portrayed in the diagram, teaching with a low degree of abstraction means that children are exposed to ‘experiences’ during which they manipulate objects to embody mathematical concepts (Pritchard, 2014: 11). In comparison, the higher abstraction levels are based on textual and verbal symbols. To understand the highly abstract concepts, research suggests that children must first work through and become familiar with the concrete and pictorial stages (Wong, 2015). Other researchers, such as Witzel advocate the use of CPA in schools. His 2005 study compared results between students who had studied algebra through the CPA approach and those who had received ‘tradition instruction’ (Witzel 2005 cited in Putri, 2015). Unsurprisingly, the children who had learnt through the CPA approach achieved more highly.   
              Lytle (2003) highlights Bruner’s other contributions to education, one of which being his scaffolding theory. Scaffolding was developed by Bruner in the 1950s, and is comparable to Dale’s Theory. They both involve supporting the learner’s progress with experiences and visuals until they reach an abstract understanding and are able to work independently (Robson, 2006). As Bruner himself pointed out ‘we teach not to produce little living libraries, but, rather, to get a student to think mathematically for himself’ (1960: 335). 
Graham Donaldson’s report of recommendations (2015: 67) also recognises the importance of concrete experiences in a child’s learning. He uses an example of studying a Humanities topic such as rivers to give children opportunities to ‘investigate natural phenomena’ by visiting a local river. In regard to maths and numeracy, Donaldson recommends an emphasis on problem-solving in order for children to gain ‘lasting understanding of mathematical concepts’. Likewise, OfSted (2011: 14) emphasise the importance of problem-solving, suggesting that it begins with ‘understanding’ the problem through ‘representing’. OfSted, Bruner, Dale and Donaldson are in agreement that visual representations are useful to bridge the gap between concrete and abstract understanding.
              However, any discussion about visual representation and learning is not complete without consideration of VAK (visual, auditory, kinaesthetic) learning theory. Sharp, Bowker and Byrne (2008: 7) suggest that the ‘casual acceptance of VAK […] trivialises the complexity of learning’. They even go so far as to say that ‘labelling’ children as suiting one particular learning style is ‘damaging’, as children may place themselves into a ‘preconceived category’ which can put limitations on their intellectual development. Teachers need to consider the fact that children approach tasks, learn and apply knowledge in different ways, an opinion supported by Donaldson (2015: 70), who claims that ‘children arrive at school with different aspirations […] and so will approach learning in their own particular way’. Hence, a one-size-fits-all approach to teaching is ill-founded. 
              The research on VAK learning styles was valuable, as it confirmed the idea that a class of children should not be separated on the basis of a questionnaire. Instead, they should be offered the same material to help with their learning. However, the research team was interested in the visual aspect of the VAK learning theory, and its perceived impact on learners. The triad wished to find out whether the visual learning style, which is linked to the Dale Cone of Learning, and Bruner’s and Singapore’s methods of using concrete and pictorial aids, could be used to aid understanding of fractions.











Lesson Study Design

              Lesson study research methodology was introduced to the United Kingdom by ex-teacher, Peter Dudley. He conducted his first Lesson Study (LS) in 2001. This form of action research has become increasingly popular in the 21st century as a way of encouraging teachers to collaboratively reflect upon, refine and innovate lessons in order to improve children’s pedagogical experiences (Dudley: 2014). Dudley adopted the practice from Japanese schools, which have been using the method since the 19th century. Japan’s schools boast a better than OECD average performance across the curriculum, which suggests that their pedagogical approaches and reflective practices are highly effective (PISA, 2012). Dudley (2014) advocates use of Lesson Study in schools as a way in which to observe pupil learning in greater detail than can be achieved normally, and to subsequently discover how to teach in a manner more suited to the pupils’ needs.
              After consideration of Dudley’s recommendation to observe the pupils’ learning in as much detail as possible, the researchers decided to use the data collection methods of participant-based video recordings, field note observations and informal, semi-structured interviews for the lesson studies. As highlighted by Clough and Nutbrown (2012) the methodology used in the research became an intrinsic part of the lesson. During the development process, the positive and negative aspects of each type of collection method were discussed at length, and each method became a vital component in the success of the study. 
              The research team used the triangulation method in order to compile a thorough, reliable and accurate impression of pupil understanding throughout the maths lessons. The triangulation method derives from a military strategy which sees the combination of multiple reference points used to find an exact position (Smith 1975 cited in Jick, 1979: 602). This definition corresponds with Denzin’s (1978 cited in Mouton and Marais, 1988: 206) who defines triangulation as the ‘combination of multiple methods’ used to study the same topic. His definition is supported by the research of Campbell and Fiske (1959 cited in Gilbert, Fiske and Lindzey, 1998: 211) who suggest that more than one method should be used when performing research to improve the validity of the data. The use of recording, field note observations and interviews means that it is possible to cross check data to identify any clear patterns and consistencies within our collection (Jick, 1979).
              Clough and Nutbrown (2012) suggest that video recording is a reliable method of gathering data; more reliable than notetaking where information may be missed whilst the scriber is distracted. In addition, it seemed sensible and logical to video record a lesson in which children’s physical interaction with resources was the primary focus. 
               Research demonstrates that the amalgamation of video evidence and field note observations offer plentiful and reliable data which encompasses non-verbal expression and communication between participants during the activity (Schmuck 1997 cited in Mertler, 2009: 107). Furthermore, DeWalt and DeWalt (2011) suggest that field notes which the research team gathered from the video and general observations, are commonly used in research to increase both the validity of the study and the understanding of the outcomes by the researchers. 
              Barbara B. Kawulich (2005) asserts that participant observation is the key to anthropological studies, and has been for over a century. In order to simultaneously contribute to participants’ discussions and collect research data, the research team adopted Adler and Adler’s (1987: 36) ‘peripheral membership role’ which at once allows researchers to gain insider perspective whilst remaining marginal to the study. 
              Galletta (2013) advocates the use of semi-structured interviews as a way of simultaneously creating opportunities for narratives whilst also collecting data which can be linked to theory. Thus, the collected data is textured and information rich. Research proves that semi-structured interviews allow children to answer openly and honestly, but still give the interviewer scope to adjust and deviate from the questions if the answers given are not useful to the research (Flick, 2011). In this regard, the semi-structured interviews employed the ‘Russian Doll Principle’, which is used by interviewers to break down the question to its most simplistic form (Flick, 2011: 37). The questions were constructed using Dudley’s Lesson Study (2007), and were consequently direct and purposeful. For example, the second question read: ‘What did you enjoy about the lesson?’
              It is important to note that the Hawthorne effect must be considered when 
conducting participant research (McCarney et al., 2007). The Hawthorne effect can be compared to the placebo effect in the way that behaviour of research subjects changes as a result of awareness of being observed. The theory dates back to 1911 and was influenced by the ‘Principles of Scientific Management’, a study on productivity carried out by Frederick Taylor.
              Patton (1990 cited in Mack et al., 2005: 5) suggests that the purposive sampling technique means that researchers are able to choose participants ‘according to preselected criteria relevant to the study’. The preselected criteria for the study was that 2 pupils from each ability group, of which there are three in each class, were to be involved meaning 6 participants from each class. The Qualitative Research Methods: A Data Collector’s Field Guide (2005) suggests that sample sizes depend on the study’s objectives. Considering the objective to gain a broad overview of the class’ use of visual representations, the researchers used a sample size of 6, rather than the recommended three. Similarly to the process of semi-structured interviews, Jick (1979) suggests that the researchers are at liberty to reinvent the study’s sampling process as it unfolds allowing a more flexible investigation. 
            The recordings, field notes and interviews supplied the researchers with qualitative data. Mack et al. (2005: 6) explain qualitative data to mean scientific research that ‘collects evidence’ in order to seek understanding to a research problem ‘from the perspectives of the population it involves’, in this instance, school children. Research suggests that the quality of the qualitative data relies upon the interviewer’s ability to communicate effectively with the child (Danby, Ewing and Thorpe, 2010). The researchers hoped to collect enough qualitative data to enlighten them as to whether or not visual resources were useful tools in the understanding of mathematics. Many educational theorists such as Glaser and Strauss (1967) endorse the collection of qualitative data in order to contribute to the current literature on the researched subject.  
















Ethical Considerations

              The establishment of the Nuremberg Code in 1947 saw an attempt to create a ‘law standard for human experimentation’ (Annas and Grodin, 1992: 3). Consequently, before embarking on any research involving humans, all researchers now have a responsibility to comply with a variety of ethical guidelines. The lesson study research required the researchers to become familiar with the University Guidelines on Ethics (2017) and the British Educational Research Association instructions for educational research. BERA counsels researchers to find an ‘ethically acceptable position in which their actions are considered justifiable’ when conducting research (BERA, 2011: 5).
              The research team conducted ethically sound research, initiated with the voluntary consent of all participants involved, an essential aspect of a study (Shuster, 1997). Childhood researcher Tim Waller (2005: 45) refers to Article 12 of the United Nations Convention on the Rights of the Child to show that everyone subject to the convention must have ‘respect for the views of the child’. In light of this, Waller claims that all children are competent to make decisions for themselves. Therefore, the researchers were required to gather both informed oral assent from the children and parental consent. In one of the schools in which research was conducted, Ping the Human Rights bear was a prominent feature which made children aware of their rights. In compliance with the Nuremberg Code, all children had free power of choice throughout the lessons and were not subject to coercion.
              Based on the recommendations of David et al., the researchers decided to conduct a whole class discussion at the start of the lesson to introduce all relevant information pertaining to the lesson, to ensure transparency and openness between themselves and the participants (David, Edwards and Alldred, 2001). 
             In terms of evidence gathered in specific small settings, researchers stress the importance of participant confidentiality and anonymity (Flick, 2011). Similarly, the Data Protection Act 1998 highlights the principle that data ‘should be held no longer than for the purpose it was intended’, which meant that video evidence of the lessons had to be deleted, without any material being shared in any format. In addition, the research team complied with Flick’s (2011) suggestion to use letters rather than names to represent the participants, to maintain their anonymity . 



Lesson Study Analyses

Lesson 1:

              The first lesson of the triad’s involved the use of pictorial resources, such as fractions walls, 100 squares and a matching cards game. No concrete resources were used, as the researcher assessed that the year five/ six children already had a basic abstract understanding of fractions. The National Numeracy Framework (2014) shows that year 6 children are expected to ‘use understanding of simple fraction, decimal and percentage equivalences’. This matches the lesson objective which required children to ‘identify relationships between fractions, decimals and percentages’. The six participants and indeed the whole class, even those in year 5, achieved the lesson objective, and thus the LNF target. 
              The first activity – matching cards – was pictorial, as the representation of fractions in the form of shaded diagrams allowed children to compare the relative size of each fraction. Research suggests that allowing children to explore ideas themselves through pictorial aids develops their metacognition, as they begin to understand the ‘how’ rather than the ‘what’ of mathematical concepts (Tarrant and Holt, 2016). The children worked in teams to complete the task, emphasising the importance of Vygotsky’s social constructivist approach in the classroom, which encouraged a supportive and social atmosphere amongst the children (Beck and Kosnik, 2006). As a result of the practical team work task the children were more engaged, demonstrated by child E’s comment, ‘I liked the group work because we can all help each other’. 
              However, it was the second task being a written task, which gave the children a greater opportunity for learning and thinking. They used their revised knowledge of fractions, decimals and percentages to solve real life issues through word problems, eg, ‘Paula wants to buy a coat which is 1/2 price. What is the percentage equivalent?’ The visual representations allowed them some scaffolding to help with the task, as the pictorial aids helped the children visualise the problems. The structure of the lesson was as such because the researcher believed it a good idea to get the children to use their matching card sets to answer the word problems. Child E said that she preferred ‘thinking about maths when there are word problems’, which suggests that she, even as a low attaining year five pupil, is reaching towards an abstract understanding. 
              My assessment that all participants achieved the lesson goal is justified through study of the work of the 6 participants and their interview answers. Child F said he ‘could see the fractions and percentages more easily’ and child B, a high attainer, said he liked using the 100 square so that he could ‘see the patterns’. The two responses highlight the importance of ‘seeing’ the subject matter, which in turn led to a greater understanding of fractions. This supports the theory that visual representations help understanding.  
              After analysing and reflecting upon the teaching and learning during the first lesson, the research team decided that a few improvements could be made. The second researcher’s lesson needed to be more practical than the first, because her year three/ four class pupils may need to interact with a few pictorial representations before moving onto abstract interpretations. 
              On reflection, the research tools used during the enquiry were sufficient for the research purposes. However, learning journals in which the pupils jot notes throughout the lesson, could have been used to give the researchers a fuller insight into the extent of their understanding. This method has been used in St Andrew’s Primary School in Orkney, where they encourage discussions between learner and teacher about class topics (St Andrews Primary School).
         
Lesson 2: 
              The second of the three lessons took place in the mixed year three/ four class. The according stage of the curriculum suggests that pupils should be able to ‘find fractional quantities linked to known multiplication facts, eg. 1/3 of 18’ (National Numeracy Framework, 2014). As a result of the necessary multiplication skills, the second researcher put greater emphasis on the use of the 100 square. This then allowed the children to meet the lesson objective ‘to divide numbers to find the fraction of the whole’. Children across the class were shading parts of the grid, highlighting how pictorial representations helped their understanding of multiplications and number patterns. The 100 square also helped with the year 5 standard questions of the National Numeracy Framework (2014), which asked to ‘calculate fractional quantities, eg. 5/8 of 25’. However, only a few higher ability children were able to complete these questions. One of these children was child H, who knew that to find 2/5 of an amount, she had to find 1/5 and double the answer. The same child said that she liked using the resources, as ‘pictures are easier to understand than writing.’ In this sense, her learning was increased as she interacted well with the pictorial tasks which helped her solve the abstract questions. As mentioned in the observation notes, child G used the fraction wall confidently during the lesson in order to compare the size of fractions, despite him saying in the interview that he did not need to use it. 
              However, the pictorial representation was not always effective. This was exemplified when child K couldn’t understand how the 8 segmented diagram, of which 4 segments were shaded, could be considered as a match for the 1/2 fraction card. He took the diagram at face value and could not understand the equivalences. In this instance, an abstract aid, such as Cuisenaire rods could be used to show how both 1/2 and 4/8 mean the same thing, although are represented in different forms. In another instance participants I and G said they did not need to use the 100 square, providing more evidence to suggest that visual representation is not always needed in order to gain abstract understanding of fractions. 
              Overall, the researchers concluded that the visual representations improved the children’s understanding of fractions. This was exemplified by child J, who after the lesson was able to write fractions properly, rather than putting the numerator and the denominator side by side. The researcher’s reflection on the lesson suggests that the last lesson will need to further focus on practical and concrete activities to increase engagement and learning. 
The evidence gathered from the first two lessons suggest that the participants had a mixed response to the visual representations, with a couple from the second class not using them at all. However, as the third teacher highlights in his reflection, his year four class are ‘challenging’, which suggests that a more interactive, visually rich and engaging lesson is required in order to keep children focussed. 
         
Lesson 3:     
              The final lesson saw the first sign of a concrete representation in the paper plates activity. The researcher also used the matching cards games and times tables grids, which again helped the children to find fractions of amounts. The paper plates activity was the most engaging and effective as a learning tool, as it enabled the children to manipulate the segments of plates. These had been cut up into different size fractions to enable the pupils to visualise the different size segments. Student engagement was high during the paper plates activity, evidenced by all of the participants saying they enjoyed that part of the lesson the most during the interviews.  
              In addition, the interviews also showed that the learning and thinking was increased when visual representations were used. In particular with child N who, when confronted with the written task said that she had to draw her own pictures to help her work out the answers. 
Tarrant and Holt (2016: 27) points out that it is important to put an emphasis on ‘hidden processes’ to develop metacognition in children. However, as seen with child N, before the abstract can be understood the children need to be able to visualise the problem in their own ways. Her group members, participants M and R struggled with the paper plates, as they mixed up the different sizes. However, as the observations suggest, they soon self-corrected, showing an improvement in learning. Charlesworth and Lind (2014) suggest that experimentation with concrete materials is important for learning in Primary schools, of which self-correction is a vital aspect. The interviews also indicated that the participants thought the visuals were useful, seen through child M’s response ‘I thought they were helpful, it’s easy to know a fraction if there a picture of it.’    
              The teacher did not use the fractions wall as a pictorial aid, but instead gave out whiteboards which the TA and the two observing researchers used to draw pictorial representation of the fractions. Times tables grids were given out to accompany the worksheet. This resource helped the children fulfil the first year 4 criteria, which is to ‘find fractional quantities using known table facts, e.g. 1 ⁄ 6 of 30cm’. However, they still need help with other criteria, one of which is to ‘recognise fractions that are several parts of a whole, e.g. 2 ⁄ 3 , 3 ⁄ 10’. To accomplish this, Cuisenaire rods could be used to show the size of relative fractions. 
              The three lessons have taught the researchers that teaching, especially in lower key stage 2, requires concrete tasks and aids. It is also important that children are given word based fraction problems, emphasised in the first research lesson. 















Discussion of Research Findings

              The findings from the lesson study suggest that the majority of the class’ understanding of fractions was aided by visual representations. The lesson study findings are comparable to a similar investigation conducted by Barmby et al. (2013) in which researchers assessed the relationship between visual representation and effective learning in maths. They found there to be a positive correlation between the two factors. Similarly, Good and Lavigne (2018) state that skilled teachers should have an array of different visual tools with which they can further children’s understanding. This evidence combined with the three research lessons were valuable in illustrating Duval’s (1999 cited in Rivera, 2013: 139) point that a child’s ability to make connections between concepts and experience begins with their ability to manipulate and visual the problem.
              The lesson analysis indicates that Bruner’s enactive, iconic, symbolic learning theory, which was referred to in the initial review, is an effective method of learning mathematical concepts. This is proven by the fact that the year 4 children were able to manipulate objects, giving them a better impression of proportionate size of fraction rather than just using pictorial representations. Pritchard (2009: 53) suggests that a ‘shifting activity’ approach is needed, not simply for variety of work, but additionally to pose a challenge to the children. The researchers followed Pritchard’s advice and offered a practical and written task to challenge the children’s knowledge and give a good impression of their progress. 
              However, research carried out by Sowell (1989) concluded that the use of visual representations in maths made no significant difference compared to the use of abstract representations. For ethical reasons, the research team were unable to set two opposing tasks: one with visual representation and the other with abstract representation, which meant that the lesson yielded no data to either support or negate Sowell’s claim. 
              The lessons also gave the research team opportunity to observe the short-comings of using visual representations in classrooms. Flevares and Perry (2001 cited in Stein and Raudenbush, 2011: 222) emphasises the fact that not all children are going to interpret the visual representations in the same way, which will lead to confusion among pupils unless teachers explicitly provide ‘effective transitional experiences’.  
            The lesson study findings provided evidence to suggest that the research methods were successful. The researchers gathered sufficient evidence from the video recordings. Research suggests that video recording is ‘less volatile’ than observations, as carefully made judgements can be made when watching a video back rather than quick assumptions based on brief observations (Flick, 2014: 14). However, the semi-structured interviews were not quite as effective as first expected. The children were interviewed in pairs, and would often copy the other’s answers, making it difficult to get an honest overview. On reflection, the research team believe that the use of semi-structured interviews, which were meant to encourage the children to think subjectively upon the questions, actually meant that they found the questions more difficult to answer. Taylor (2005) claims that this is a risk of conducting qualitative research with children. 
             Despite the thorough field notes and recordings, the research team discovered that observing learning is a complicated process. The book Reclaiming Lesson Observation (O’Leary, 2017) suggests that whilst observations can be an effective way of monitoring children’s progress during lesson studies, it can be difficult to observe and appreciate the extent to which pupils have learnt anything new. 




















Conclusion 

              The aim of the study was to discover the extent to which visual representations of fractions helped the children’s understanding of the topic and give the researcher the opportunity to develop their pedagogical skills. Some researchers such as Putri (2005) suggest that the use of concrete materials could provide distractions for students rather than learning opportunities, resulting in the material becoming useless as a teaching tool. However, the collated evidence suggests that all teachers should be using visual representation, whether concrete or pictorial, to aid understanding of mathematical concepts. Based on the lesson study, the researcher is now better equipped to move forward into PTE 2. The use of Bruner’s methods to develop children’s understanding through the process of moving through increasing levels of abstraction will be invaluable to teachers who want their class to gain deeper understanding (Pritchard, 2018).               
              The lesson study process developed the researcher’s knowledge of methodology, which they widely researched before commencing the study. Miles and Huberman (1994: 3) comment that ‘improved methodology raises confidence to a much more significant plant and provides a more certain base (though not an absolute one) for action.’ Thus, the researcher approached the lesson study cautiously, knowing that the methods used although chosen carefully, were not an ‘absolute’ base for action and therefore could be improved. 
For example, the lesson study saw the use of semi-structured interviews to explore the participant’s perspectives. Hersen (2005) suggests that semi-structured interviews are more reliable than unstructured interviews. This reliable and flexible method presented the opportunity to tailor the questions accordingly throughout the interview process and provided the researchers with plenty of qualitative data. Eder and Fingerson (2001 cited in Gubrium and Holstein, 2001: 187) emphasise the importance of inviting children to deliver their own opinions, rather than saying what they think the interviewers want to hear. In this sense, the researchers conducted successful interviews, as a lot of the participants answered questions honestly and the interviews elicit individual perspectives, giving data rich answers. However, on reflection, ciphering through the qualitative data was a time-consuming process (Symon, 2004). 
              The lesson study has helped develop the researchers research skills. If the lessons were to be repeated, it would be wise to use video recording again, as Pirie (1996) suggests it is reliable as it shows not only the verbal, but all relevant interactions. These recordings also offered information which might have been missed with field note observations. However, given the opportunity to repeat the lesson study, it would be wise to ensure that the research team gathered a combination of qualitative and quantitative data. The study’s qualitative research did not give opportunity to analyse the topic objectively. Research suggests that when used in conjunction with one another, qualitative research allows a better interpretation of the complex reality of the situation highlighted by quantitative data (Mack et al., 2005). Quantitative data would give the opportunity to make direct comparisons between participants giving more definitive results (Mack et al., 2005). Being able to make graphs and charts from numerical data would be a more readable way of assessing the pupils’ progress.
              Gorman et al. (2005) suggests that it is difficult to establish the reliability of the researcher, In this circumstance the fact that multiple sources of data and multiple methods of gathering data were used suggests that the research can be considered reliable. In addition, the results were valid, as they showed the expected results; namely, the children’s understanding of fractions was helped by visual representation (Kirk and Miller, 1986). The data gathered from the lesson studies cannot be generalised, as the results were specific to a small set of children. The lesson study procedure was useful for professional development as it allowed researchers, as Clough (2012) suggests, to see their topic with different lenses to transform their knowledge and preconceived ideas.  
















Recommendations

              The completion of the lesson study and the copious research undertaken to validate the research findings has given the researcher valuable insight into how to move forward with better pedagogical skill and a deeper understanding of lesson study in general. In light of the research on visual representation, the researcher would recommend to fellow Primary teachers that they use as many concrete and pictorial representation as possible, regardless of pupil age. OfSted draws on experience from Singapore, where the schools encourage consistent use of visual representation as a way to ‘aid conceptual understanding’. (OfSted, 2011: 6). The researcher advocates adoption of Singapore’s techniques and of Bruner’s scaffolding technique to help children move through the enactive, iconic, symbolic model stages.
              If the study were to be performed again, the researcher would use more concrete resources such as Cuisenaire rods. Starting the lesson with the concrete resource would provide better opportunity to track the children’s progress through Dale’s Cone of Experience and to judge whether they were better able to solve written problems after having worked with concrete resources. Repeating the study would also provide opportunity to use a focus group instead of semi-structured interviews. Mack et al. (2005) rightly points out that focus groups identify the variety of opinions within and would enable dynamic conversation between class members, which cannot be done in semi-structured interviews. Focus groups may increase reliability of students’ answers if they felt as though they could speak freely to each other. 
              The triangulation method used in the lesson study could be shared as good practice and used in future studies, as it enabled valid and reliable data to be gathered. In light of the findings that visual representation helps children to better understand fractions, further research could be carried out to explore whether visual representation in a Literacy or Humanities lesson could offer the same results. If such research were to be conducted, it would advisable to gather quantitative data which could be converted into numerical evidence, a theory supported by Goertz and Mahoney (2012). This data could then be used to ‘confirm a hypotheses about phenomena’ (Mack et al., 2005: 8), and perhaps support the research discussed in this essay, thus providing a plethora of research on visual representation across Key Stage 2.  
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Appendices

Year 5/6 Interviews and Observations (Lesson 1).

Child A
	1) What have you learnt? Explain further.

	We learned about fractions, decimals and percentages

	2)  What did you enjoy about the lesson? Why?

	I enjoyed the matching activity as it had less writing

	3)  Have you found the visual resources helpful? Explain further.

	Yes, I used to them to help me correct my work. I didn’t need them for my times tables.



Child B
	1) What have you learnt? Explain further.

	How fractions, percentages and decimals can be shown in different ways.

	2)  What did you enjoy about the lesson? Why?

	The matching activity was fun but the questions on fractions were fun too because I found them easy because I had lots of help.

	3)  Have you found the visual resources helpful? Explain further.

	Yes, I also used them to correct my work. Me and Child E worked together to correct our answers that were wrong.



Child: C 
	1) What have you learnt? Explain further.

	If you don’t think too hard, it can be easy. Your brain ticks faster.

	2)  What did you enjoy about the lesson? Why?

	I liked working as a team, and the little activities. 

	3)  Have you found the visual resources helpful? Explain further.

	Yes, they made things easier and quicker for us. 



Child: D 
	1) What have you learnt? Explain further.

	Percentages, decimals and fractions are all linked, because if you have a fraction you have to convert into percentage and decimal, they’d all mean the same. 

	2)  What did you enjoy about the lesson? Why?

	There were lots of fun activities. We made each other laugh. 

	3)  Have you found the visual resources helpful? Explain further.

	Yes, when we got stuck, we used it to know how to change to percentage and decimals. 




Child: E
	1)  What have you learnt? Explain further.

	I have learnt more fractions that I didn’t know before. I can help other people with maths now. I know how to change fractions into decimals and percentages now. (I asked if she had any prior knowledge of percentages/ decimals) Only from last year, but I didn’t remember a lot of it. I remember more now.

	2)  What did you enjoy about the lesson? Why?

	I enjoyed the word problems as I prefer thinking about maths when there are word problems. I liked the group work because we can all help each other. And I liked the bingo. 

	3)  Have you found the visual resources helpful? Explain further.

	Yes, I found the 100 square very useful because I could colour in the squares to find the percentages. 




Child: F 
	1) What have you learnt? Explain further.

	I have learnt the equivalents for fractions. (I asked how) By using the fraction wall.

	2)  What did you enjoy about the lesson? Why?

	I liked the matching cards game. I enjoy doing fun things over book work. 

	3)  Have you found the visual resources helpful? Explain further.

	Yes, I could see the fractions and percentages more easily.  




Child A: The child was able the successfully convert fractions into decimals. The child continually used their visual aid to help them for questions they found hard. The child drew diagrams to help them work out questions.
Child B: During the sorting activity the child was seen leading their group, picking out the fractions that were represented as decimals and percentages. The child made a comment about their visual aide, saying “I like using he 100 square, I like to see the patterns.” When asked did you find the fraction wall useful the child replied “Yes, I like seeing the equivalency.” 
Child C: This child was confident choosing correct answer during the matching activity. The child was able to identify where they had gone wrong using their visual aids. The child then collaboratively worked with Child F to correct their answer “Look because this answer is 4 this answer must be 12 because 4 x 3 = 12.” The child grew in confidence throughout the lesson as his knowledge of the subject was improved. 
Child D: The child used the number square to help them with their times tables. The child was seen writing notes of their working to answer the questions. The child experienced slight confusion when converting a single digit percentage into a decimal – “would 6% be 0.6?” The child corrected herself. The child also worked together with Child C to correct a answers. It was evident that the child had a better understanding of fractions after using the visual aids.
Child E: worked well in a group, she helped the other children with the harder questions. The TA let her lead the tasks, offering guidance when she and the others looked stuck. Found it difficult to convert the harder decimals into percentages eg. 0.04 =4%.
Child F: he let the other children lead the practical tasks which I thought meant he didn’t know what he was doing. However, he was able to complete the written task with little problem. He also used the resources well, I think he just likes to work on his own.

















Year 3/4 Interviews and Observations (Lesson 2). 

Child: G


	1) What have you learnt? Explain further.

	I learnt how to write one quarter, half, three quarters and other fractions.

	2)  What did you enjoy about the lesson? Why?

	I enjoyed the harder worksheet because the questions were quite hard to do.

	3)  Have you found the visual resources helpful? Explain further.

	I didn’t use the fraction wall or 100 square, I didn’t need to.



[bookmark: _Hlk510178174]
Child:  H
	1)  What have you learnt? Explain further.

	If you want to know a quarter of something, you halve it and then halve it again. 

	2)  What did you enjoy about the lesson? Why?

	It was a fun lesson because we didn’t have to do a lot of writing. I liked the matching cards at the start. 

	3)  Have you found the visual resources helpful? Explain further.

	Yes, I found it easier because we had pictures. (I asked why the child liked pictures) Pictures are easier to understand than writing.  



Child: I

	1) What have you learnt? Explain further.

	I learnt how to do fractions

	2)  What did you enjoy about the lesson? Why?

	The bingo game. It was really fun.

	3)  Have you found the visual resources helpful? Explain further.

	I didn’t need to use them. I could do the work without.



Child: J 
	1)  What have you learnt? Explain further.

	I knew some of it already, but I learnt that I need to know my times tables to work out fractions. 

	2)  What did you enjoy about the lesson? Why?

	I liked solving the problems.  

	3)  Have you found the visual resources helpful? Explain further.

	Yes, I think it’s easier to answer questions when we have pictures to help.



Child K
	4) What have you learnt? Explain further.

	All about fractions – we matched fractions with a picture of the fractions – that was easy.

	5)  What did you enjoy about the lesson? Why?

	The best part of the lesson was the fraction bingo.

	6)  Have you found the visual resources helpful? Explain further.

	: Yes, because I wouldn’t know what a fraction is with having the picture of it. Well it is a lot easier to know what it is.



Child L
	4) What have you learnt? Explain further.

	We then did fractions of a number, where you had to find out how much the fraction of that number was. We used our times tables to work these out.

	5)  What did you enjoy about the lesson? Why?

	I enjoyed the questions with no pictures because I found it easy. I finished the work really fast.

	6)  Have you found the visual resources helpful? Explain further.

	I didn’t use them I counted in my head.




The six students were all enthusiastic about the matching cards game. They debated whether or not their answers were correct and put some trickier cards aside to work on at the end (eg. 4/8 can also mean 1/2). 
G – confident use of the fraction wall to measure the amount of relative fractions (eg. How many 1/8s are in 2/4s etc). He asked whether 4/8 could be made into something else. Good with his times tables.
H  – good at her times tables. Took charge of the team. Did not use the resources much during the activities. Told the two boys she was working with that if they wanted to find 2/5 of an amount they had to find 1/5 first and then double it.
I – she worked well within her group, spreading the matching cards out on the table so that everyone could see them. She organised the matching cards into tidy piles. Enjoyed the bingo game and chose easy fractions that she knew.
J – followed his brother during the activities. He did not seem as confident as the other children in his group. Used the 100 square to count on when finding out how many 6s were in 18. Did not use the fraction wall much. Sometimes made mistakes with his formations of fractions, so wouldn’t write the numbers one on top of the other, but rather side by side. 
K – he found the shape showing 4/8 confusing as there wasn’t a 4/8 card. When trying to explain equivalent fractions to him, he nodded but I don’t think he understood that 4/8 could also be written as 1/2.
L – liked to lead the group. He talked a lot, even throughout the written task when the children were stuck on the 2/3 of …… questions. He used the 100 square more than the other two in his group to help him with his times tables.

























Year 4 Interviews and Observations (Lesson 3). 

Child: M
	4)  What have you learnt? Explain further.

	We did lots of questions on fractions and had sheets to help us work out the answers.

	5)  What did you enjoy about the lesson? Why?

	The paper plates activity it made fractions seem easy, the matching cards was also good. I didn’t like it when there wasn’t any pictures of the fractions.

	6)  Have you found the visual resources helpful? Explain further.

	[bookmark: _Hlk510703953]I thought they were helpful, its easy to know a fraction if there a picture of it.  



Child: N
	1)  What have you learnt? Explain further.

	We learned about fractions, we matched fractions with pictures that showed the fractions, we then did questions with no pictures, so I drew my own to help me work out the answers.

	2)  What did you enjoy about the lesson? Why?

	The paper plates bit was fun and it was good examples of showing different fractions.

	3)  Have you found the visual resources helpful? Explain further.

	I didn’t use them because I know my times tables, I drew my own pictures to help me work out the questions.



Child: O
	7)  What have you learnt? Explain further.

	Fractions. Halving fractions

	8)  What did you enjoy about the lesson? Why?

	The plates. He let us draw on plates and make circles using numbers.

	9)  Have you found the visual resources helpful? Explain further.

	Yes, pieces of paper with the pictures shown and putting them with the number.




Child: P
	4)  What have you learnt? Explain further.

	I learnt to do fractions.

	5)  What did you enjoy about the lesson? Why?

	I enjoyed the plates, sorting them out into different sizes fractions.

	6)  Have you found the visual resources helpful? Explain further.

	Yes, we could sort them out and use more brain power.



[bookmark: _Hlk510178235]Child: Q
	10)  What have you learnt? Explain further.

	I’ve got better at my times tables. 

	11)  What did you enjoy about the lesson? Why?

	The paper plates and the matching card games.  

	12)  Have you found the visual resources helpful? Explain further.

	Yes, it was easier to see what fractions look like. But I liked the writing as well.



Child: R 
	1)  What have you learnt? Explain further.

	I have learnt ¾. I didn’t know what it was before.  

	2)  What did you enjoy about the lesson? Why?

	I liked the paper plates and the card games.

	3)  Have you found the visual resources helpful? Explain further.

	Yes, it was fun to have different things to do. (I asked if she enjoyed the written task) I prefer games to writing.  




M -  sped through both practical activities and worked well independently. “I really enjoy this work” when doing the matching cards activity. Happily worked through the sheet independently, very confident of his fractions.

N -  struggled with the written activity and in recognising fractions as part of her times tables. A lot of adult support given along side using blocks to help her count out her fractions in lines.

M, N and R got 6th and 8th fraction pieces on the plates activity mixed up, were able to fix it with support.

O: Put plates together with mixed up fractions, did not realise mistake until a classmate pointed it out. More confident with the written work, more so with the easier 1/3 of…. and 1/5 of…., but initially struggled with the 2/5 of….. and 2/3 of questions.

Q Quick at matching cards activity. Could put all plates together and label them but didn’t know how to describe the different fractions (eg. One fifth, one quarter etc) Quick at finishing the written work, using a times tables grid. Worked well with partner.
R - thought all fractions were quarters, she thought three thirds were three quarters. Needed some support during the worksheet and used a whiteboard to draw symbols to help her recognise fractions.

R and N worked hard and helped each other during the first activity, but then worked independently on the fraction plates activity.

























Lesson Plans and Reflections. 
Lesson 1: 
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	Session Plan – Key Stage 2

	Name of trainee:
	      Elinor Craven                     
	Session ref:
	9.20-10.30 27th March 2018

	Personal target(s) in relation to QTS: 
	S2.1 know and understand the National Curriculum for mathematics
S3.1.3 They select and prepare resources, and plan for their safe and effective organisation, taking account of learners’ interests



	Year group:
	5/6
	No. of learners:
	24
	ALN: 
	

	Additional Adults: 
	1

	Learning objective(s): To be able to identify relationships between decimals, percentages and fractions.
	Success criteria:
· Can they successfully match fractions/ decimal/ percentages cards?
· Can they complete a worksheet correctly?
· Can they use a fractions wall and a 100 square to help them answer the questions?


	Links to previous learning: The children’s previous knowledge of fractions, decimals and percentages. 

	Curriculum coverage (range, skills)


	Literacy(LNF)
· express issues and ideas clearly, using specialist vocabulary and examples
· listen to others, asking questions and responding to both the content and the speakers’ viewpoints
	Numeracy (LNF)
· Use understanding of simple fraction and decimal equivalences when measuring and calculating. 
· Learners identify and obtain information to solve problems, and check whether their results are sensible in the context of the problem.

	DCF
	Thinking
	ESDGC
	YCC

	Key vocabulary(English/Welsh): pwy sy’n barod, gwrandewch, dim siarad, stopiwch, pens ar lawr, convert, equivalent, 





	Time

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

	10 mins
	Introduction· Mae hi’n amser Mathemateg
· Recap of fractions, and the link between fractions/ decimals/ percentages.
· Use of fractions wall to show relationships.




	· What is decimal that is equivalent/ equal to …….?
· What can you tell me about the relationship between …….? 


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	40 mins (20 mins each task)
	Main activities

· Practical activity:  Resources: fractions walls and 100 squares.
· In small groups: they have a set of cards which they need to match: percentages/ fractions and decimals. 
· West: fractions and percentages
· East: common fractions, percentages and decimals 
· North: challenging fractions, decimals and percentages. 
· Written worksheet: Similarly differentiated to the practical activity. 
· Resources: 100 square, fractions wall. 

	

	
	· Contingency: extra worksheet 
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	10 mins
	Plenary
	

	
	· Fractions bingo: or similar game to reinforce their learning
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	















Assisted Reflective Conclusions (ARC) Model
Dyddiad/Date: 27th March
Digwyddiad critigol (Ffocws)/Critical incident (focus): Research lesson 1

	Profiad/ Experience

	Teimladau/
Feelings “What are your feelings regarding the experience?”

	I thought the lesson went well. Most children understood the tasks and completed them efficiently in teams. I was pleased to see that they had remembered the material from previous fractions lessons.

	Cofio a Deall/
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 children worked well together in groups and teams to solve the practical and the written problems. They could all link fractions, decimals and percentages, which is a skill they will require for their end of year tests. It was nice to see them all enjoying the tasks. 
The lower ability group had a better understanding of fractions than I had anticipated and so finished their work quicker than I expected. This meant that I had not prepared sufficient work for them.

	Gwerthuso a dadansoddi/
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 will ensure that children work in teams and groups to help each other if they struggle. I will also make sure that they have a mixture of practical and written work to complete, as I find children are often more interested in practical activities where they can spend time talking and debating with each other.

	Casgliadau a chamau gweithredu/
Conclusions and actions
 “What are your possible solutions to the disappointing issues identified?”
 “What will you do next?”

	
I think the next lesson needs to be more practical activity based, as visualizing mathematical concepts is easier with visual resources. This is especially important with year 3/4 children, who need to understand and appreciate pictorial representations before they can work on abstract representations.



Lesson 2: 
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	Session Plan – Key Stage 2

	Name of trainee: Florence Vickery
	Session ref: 28/3/18

	Personal target(s) in relation to QTS: 

	Year group: Year 3/4
	No. of learners: 27
	Additional Adults: 1- 1-to-1

	ALN: 1

	Learning objective(s):
To work together to match fractions
To use fractions to show an amount.
To divide numbers to find the fraction of the whole.

	Success criteria:
I can write a fraction correctly.
I can divide by 2, 3, 4 and 5 to find fractions of numbers.
I can match pictures to the correct corresponding fraction.

	Links to previous learning: numbers, times tables, fractions, measuring.

	Curriculum coverage (range, skills) Fractions, halving, team work, communication

	Literacy(LNF)
Use a range of syntax structures, vocabulary and terminology in their talk.
	Numeracy (LNF)
Identify multiples of 2, 3, 4 ,5 and 20 and use the term multiple.
Identify odd and even numbers up to 1,000.
Recognise a quarter as half of a half.

	DCF
X
	Thinking
Why do you think this?
What do you think the fraction is?
	ESDGC
Develop confidence as they progress their learning of fractions.
	YCC
X

	Key vocabulary(English/Welsh):
Fractions, half, third, quarter, fifth…
Pwy s’yn barod? Da iawn/ Ffantastig. Mae’n Amser Tacluso

	Resources:
· Fractions Wall
· 100 squares
· Matching cards
	· Fractions Bingo Game
· Activity sheets (differentiated)
· paper.



	Time

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

	10
minutes
	Introduction
Ask the children what they know about fractions.
Introduce fractions and explain- all parts that when added together make a whole number.
	
Dwylo y fyny

	40 minutes
	Main activities
	
Talking pairs/ groups

	
	Matching cards easy in small groups. Written activity sheet. (1)
.Matching cards easy  in small groups. Written activity sheet.  (7)
Matching cards harder in small groups. Written activity sheet.  (7)
Matching cards harder in small groups. Written activity sheet.  (12) 
Extension: Problem solving fractions sheet.
	

	10
minutes
	Plenary
· Fractions bingo game
	







Assisted Reflective Conclusions (ARC) Model
Date: 28th March 2018
	Experience


	Feelings

	I feel that this lesson went well, the children appeared to have enjoyed it and worked well together when they were grouped in mixed abilities.

	Remember and Understand

	All the children did well throughout the whole lesson, but I feel that they worked particularly well in groups completing the matching cards activities. This is because they shared, took turns well and all participated throughout the activity.

The weakest part of the lesson was the bingo game as the children got excited and a bit silly. This meant that their concentration was not there in the preparation for the game and it took longer to start the game than I had anticipated.

	Evaluate and analyse

	I do not feel the issue with the bingo game preparation was really a negative experience because it just demonstrated the children’s enjoyment and enthusiasm to play the game. 

I feel a stronger introduction to the lesson is needed and more time focusing on recognizing different fractions and noticing which fractions can be the same.

	Conclusions and actions

	I feel that more time spent on practical activities are needed for children at this age to ensure their learning of understanding of fractions and equivalent fractions, and the fraction formation is correct. I would do this with a shorter worksheet activity and replace the extra time with a longer or additional practical activity beforehand.

	Transformed experience


Critical incident (focus): Research Lesson 2






Lesson 3: 
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	Session Plan – Key Stage 2

	Name of trainee: 1700823
	Session ref: 29/3/18 - Lesson 3 

	Personal target(s) in relation to QTS: 

	Year group: Year 4
	No. of learners: 17
	Additional Adults: 1- 1-to-1

	ALN: 2 dyslexic 1 behavioural. 

	Learning objective(s):
To work together to match fractions
To use fractions to show an amount.
To divide numbers to find the fraction of the whole.

	Success criteria:
I can write a fraction correctly.
I can divide by 2, 3, 4 and 5 to find fractions of numbers.
I can match pictures to the correct corresponding fraction.

	Links to previous learning: numbers, times tables, fractions, measuring.

	Curriculum coverage (range, skills) Fractions, halving, team work, communication

	Literacy(LNF)
Use a range of syntax structures, vocabulary and terminology in their talk.
	Numeracy (LNF)
Identify multiples of 2, 3, 4 ,5 and 20 and use the term multiple.
Identify odd and even numbers up to 1,000.
Recognise a quarter as half of a half.

	DCF
X
	Thinking
Why do you think this?
What do you think the fraction is?
	ESDGC
Develop confidence as they progress their learning of fractions.
	YCC
X

	Key vocabulary(English/Welsh):
Fractions, half, third, quarter, fifth…
Pwy s’yn barod? Da iawn/ Ffantastig. Mae’n Amser Tacluso

	Resources:
· Fractions Wall
· 100 squares
· Matching cards
	· Fractions Bingo Game
· Activity sheets (differentiated)
· paper.
· Paper plate pieces.




	Time

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

	10
minutes
	Introduction
Ask the children what they know about fractions.
Introduce fractions and explain- all parts that when added together make a whole number.
	
Dwylo y fyny

	40 minutes
	Main activities
	
Talking pairs/ groups

	
	Arrange pieces of paper plates into a whole fraction - 2 minutes 
Write the fraction value of each piece that makes up the whole plate – 3 minutes.
Matching cards small groups two differientated abilities – 5 minutes.
Written activity sheet – all 30 minutes.
Extension: Problem solving fractions sheet.
	

	10
minutes
	Plenary
· Fractions bingo game
	




Assisted Reflective Conclusions (ARC) Model
Date: 29/03/2018
Critical incident (focus): Lesson 3 
	Experience


	Feelings

	I feel that this lesson went well, the children were fully engaged and enjoyed the lesson. Having worked previously with the class, the prospect of learning about fractions would be daunting for several pupils within a challenging cohort. Taking this into consideration it was pleasing that all learners tried their best and worked well together when working in small groups. 


	Remember and Understand

	All the children engaged and participated during the lesson. This lesson chose to incorporate a different style of teaching and learning that the children of this class had experienced previously when learning mathematics. More hands-on activities were used which gave visual representations of fractions, and evidently this approach suited the type of learners. This proved the paper plates, matching cards and fractions bingo to be the most successful part of the lesson.

Although there was a little time for the higher ability children to progress onto harder questions, the extension activity was not challenging enough for them and they completed the fraction worksheet with ease.

	Evaluate and Analyse

	Despite the fact the practical activities suited the learners the he activities were able to work as the learners shared, took turns well and all participated throughout the lesson. The learners were more interested in the practical activities which provided a chance to collaboratively spend time debating answer with each other. 

I feel a stronger introduction to the lesson is needed and more time focusing on recognizing different fractions.  


	Conclusions and Actions

	As identified in the ARC for Lesson 2, more time was needed to be spent on practical activities to ensure that their understanding of fractions and equivalent fractions, and the fraction formation is correct. Taking this into consideration along with the fact that the class are challenging group, choosing to add an extra activity using the paper plates as a visual representation proved successful. 

In future it is important that I provide a more challenging extension activity for the higher ability children. Due to the nature of this research study, children in this class completed the necessary work that we deemed appropriate for year 4 pupils. The higher ability pupils in the year 4 class of School X completed the same worksheet as pupils in School Y with ease and would therefore need a more challenging extension sheet. 

	Transformed experience


Participants’ Work
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Problem solving with fractions, decimals and percentages

1. In a closing-down sale a shop offers 50% off the original prices.
What fraction is taken off the prices? «
2.In a survey one in five people said they preferred a particular brand of cola.

What is this figure as a percentage? Q0 I/m /

3. Jamiila is working out a problem involving 14. She needs to enter this into a calculator.
How would she enter —l as a decimal on the calculator? 0.2 /

4. Kyle pays tax at the rate of 25% of his income. What fraction of Kyle’s income is this?
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5. When Rani was buying her flat she had to put down a deposit of% of the value of the flat.
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What percentage was this? O N /
6. | bought my coat in the January sales with —13 off the original price.
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Problem solving with fractions, decimals and percentages

1. In a closing-down sale a shop offers 50% off the original prices.

What fraction is taken off the prices? J/,7
2 e
S

2. In a survey one in five people said they preferred a particular brand of cola.
e,
O /

i

What is this figure as a percentage? ) o

3. Jamila is working out a problem involving 14. She needs to enter this into a calculator.
5/
4. Kyle pays tax at the rate of 25% of his income. What fraction of Kyle’s income is this? /4

e

1 ! )
How would she enter —asa decimal on the calculator? &, 2.

5. When Rani was buying her flat she had to put down a deposit of %of the value of the flat.

What percentage was this? }a%

“

6. | bought my coat in the January sales with 13 off the original price.

g,
What percentage was taken off the price of the coat? 46763 %{s

9,
3‘}3 A
7. Linzi bought some fabric that was 1.75 metres long.
& 2
How could this be written as a fraction? K Ql / /[/; W

ga/éu'é/q ?j/yd ool
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Comparing fractions and percentages

Fractions to percentages

Write these fractions as percentages:
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your answer:
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Problem solving with fractions, decimals and percentages

1.In a closing-down sale a shop offers 50% off the original prices.

What fraction is taken off the prices? 12

i o

2.In a survey one in five people said they preferred a particular brand of cola.

What is this figure as a percentage? 7 o% /

3. Jamila is working out a problem involving ~. She needs to enter this into a calculator.

i -
How would she enter — @s a decimal on the calculator? © . 7.‘5 /

4. Kyle pays tax at the rate of 25% of his income. What fraction of Kyle’s income is this?

418
1"
o

5. When Rani was buying her flat she had to put down a deposit of 1—10 of the value of the flat.

What percentage was this? ] o % /

6. | bought my coat in the January sales with 13 off the original price.

What percentage was taken off the price of the coat? 33 .23 0/> =

7. Linzi bought some fabric that was 1.75 metres long.

How could this be written as a fraction? j_'b/ /

i éﬁuwﬁ /arwaoy, Amber
é)/ea,{ wor on fractLons,
decennaly oand pereentofen: \

Now compare your answers with the answer sheet.
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Problem solving with fractions, decimals and percentages

1. In a closing-down sale a shop offers 50% off the original prices. !“
i

)
What fraction is taken off the prices? /Z p
2.In a survey one in five people said they preferred a particular brand of cola. |
What is this figure as a percentage? Z O 9 0/

S - - 3
3. Jamila is working out a problem involving —14. She needs to enter this into a calculator.
How would she enter i“ as a decimal on the calculator? FZ# 025

4. Kyle pays tax at the rate of 25% of his income. What fraction of Kyle’s income is this? ;/\)(

=

5. When Rani was buying her flat she had to put down a deposit of 1—10 of the value of the flat.

What percentage was this? 1 (0) 0/0/
6. | bought my coat in the January sales with —13 off the original price.

- o
What percentage was taken off the price of the coat? 33 03 /6
c./

7. Linzi bought some fabric that was 1.75 metres long.

#f
T You dava grear

wrbanedpe F froction.

How could this be written as a fraction? ]

Now compare your answers with the answer sheet.
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Comparing fractions and percentages

Fractions to percentages Percentages to fractions

Write these fractions as percentages: Write these percentages as fractions, simplifying
your answer:

]
1. 25% =/,ﬂr

)
2. 50% =4

o°=3/
. 75% Q"/
o
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Comparing fractions and percentages

Fractions to percentages Percentages to fractions

Write these fractions as percentages: Write these percentages as fractions, simplifying
your answer:
1. 3 =ickels 1 25%-L
s /
d = °) 1
2.4_25//, 2. 50% L
3
3. 1=20% 3. 75% =4
5 / [ /
1 - -
4. L =ly o 4. 10% = S
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5. 3= 75@/ 5. Wh=g
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5 / i
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10.ﬁ=30/o/ 10. 1% =, / !

Now check your answers with the answer sheet.
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Problem solving with fractions, decimals and percentages

1. In a closing-down sale a shop offers 50% off the original prices.
What fraction is taken off the prices? L
2.In a survey one in five people said they preferred a particular brand of cola.

What is this figure as a percentage? 20 oé /

3. Jamila is working out a problem involving —14. She needs to enter this into a calculator.
How would she enter 14 as a decimal on the calculator? £ O . A5 /

4. Kyle pays tax at the rate of 25% of his income. What fraction of Kyle’s income is this?

L
s

5. When Rani was buying her flat she had to put down a deposit of 1—10 of the value of the flat.

o (

What percentage was this? lox

6. | bought my coat in the January sales with —13 off the original price.

What percentage was taken off the price of the coat? 33 5 3 %

-

7. Linzi bought some fabric that was 1.75 metres long.

How could this be written as a fracﬁon?
/ éww th fantaitip

GLVL'\.(A
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Now compare your answers with the answer sheet. g Jractions,
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Problem solving with fractions, decimals and percentages

1. In a closing-down sale a shop offers 50% off the original prices.

What fraction is taken off the prices? U

2.In a survey one in five people said they preferred a particular brand of cola.

What is this figure as a percentage? 1.0%

>

3. Jamila is working out a problem mvolvmg —. She needs to enter this into a calculator.
How would she enter 2asa decimal on the calculator’7 0. ')—g /

4. Kyle pays tax at the rate of 25% of his income. What fraction of Kyle’s income is this‘?'//u\/

5. When Rani was buying her flat she had to put down a deposit of 1—1oof the value of the flat.

/

6. | bought my coat in the January sales with 13 off the original price.

A
What percentage was this? IQ%

What percentage was taken off the price of the coat? 33 ,3%

7. Linzi bought some fabric that was 1.75 metres long.

How could this be written as a fraction? |
19_\247{’ / mdrech dda, /«?M
/ o worleot mjly Aarol
Now compare your answers with the answer sheet. -/ao{ay ]
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Comparing fractions and percentages

Fractions to percentages Percentages to fractions
Write these fractions as percentages: Write these percentages as fractions, simplifying
your answer:
1 A |
1. 2=09 1. 25% =@
2 t /0 / 0 & Ly /
1 ¢ 2,
2. 1-00Eh - 2 50% =5
3, Ze=HNO 3. 75%=§: e
a 1=0hp - 4. 10% =\LQ e
3 ~ i
5. 35709 5 0% =%y
2 _llo 7o o P
6. 2= - 6 30%=s i
e ¥ ok
A% 7. 40% 5 o
o
1 (©) &
8 L= 9/‘3 o 8. 60% =%S/ 7
509
e L 70 il
9 1= o 9. 0% =To5
e

10. 2 =%0% > 0. 1% =7 V

Now check your answers with the answer sheet.
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Dear Parent/Guardian,

Your child's school i a partner with Yr Athrofa at University of Wales Trinity Saint David in Carmarthen
and Swansea. This school offers placements to students who are learning to be teachers.

The student-teacher in your child's class has been given the task of planning, teaching and evaluating one
lesson 5o that he/she can develop specific strategies to improve their own teaching. As part of this,
student-teachers will be observing the children's responses and asking some pupils their views on parts of
the lesson. Thisis designed to inform students’ own practice and support children's learning.

Any information collected would remain confidential, and both the school and the children would
remain anonymous in work produced. The work undertaken would be in line with the University’s
ethical guidelines. If, at any time, your child does not want to share ideas, they would not be required to
doso.

f you are happy for your child to contribute to the project, please complete the parental consent form
below and return directly to the school as soon as possible. If you are interested in the outcome of this

project or f you have any questions, please contact the University Partnership Office -
partnership@uwisd.ac.uk.

Yours faithfully,

Catherine Morgan
Module lead - The Enquiring Teacher

As Parent/Guardian of. (pupil name), | do / do not give
consent (please delete] for my child to take part n this project.

(Parent/Guardian).
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