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Aim, focus and purpose of the research
Mathematics and numeracy has always sat at the heart of Primary Welsh education. Under the current National Curriculum, mathematics  is seen as a core subject. This isn’t something that will change under Donaldson’s proposed new curriculum for Wales. In fact, Donaldson (2015) stresses the importance of literacy, numeracy and digital competency as a cross curricular subject, thus indicating the importance of  mathematics and the need to underpin learning in all subject areas to give mathematics a context. The issue that interested me was the part concrete objects can play in the development of new mathematical skills. In my PTE school, I had observed the use of concrete objects in mathematical teaching and wanted to research into whether they enhanced pupil involvement of hindered children’s learning and were seen as more of a distraction that a teaching aid. 
Research context.
The study was carried out in two medium sized primary schools. School A is situated in rural Ceredigion and School B is situated in Carmarthenshire. In accordance with BERA (2018) guidelines the name of the schools and the pupils participating will remain anonymous. Both studies were carried out in Year two classes. School A had 25 pupils ( 8 Girls and 17 Boys). School B had around 20 pupils. The study will look at how can we improve pupil involvement through the use of concrete objects in maths. This was an area that my partner and I were keen to explore further as we were aware of the importance of mathematics within the school context in Wales and also the implications the new proposed curriculum for Wales has with numeracy being taught as a cross curricular subject. We decided upon this research question in order to develop our own understanding and subject knowledge in mathematics teaching in preparation to becoming qualified teachers.  For my current class, this meant I would use concrete objects in my teaching to see if this enhanced pupil involvement. 

Literature review
Reading literature surrounding the subject of concrete objects and involvement noted that it is common practice when teaching a Foundation Phase classroom to use resources to help consolidate children’s learning (Drews & Hansen, 2017). This has been drawn from the constructivists point of view on children’s learning and taking into account Piaget’s stages of development (Drews & Hansen, 2017). Piaget believed that Children need physical contact with objects in order to make sense of the learning (Drews & Hansen, 2017). These are also the view points held by Froebel and Montessori and literature points out that the use of concrete objects to foster children’s learning comes from two main theorists (Pound & Lee, 2011). 
The first is Froebel’s Gift.  There are six different sets of gifts given to a child at different ages (Quinn, 2013). These objects were designed specifically and used in play to help children understand the properties of objects in relation to the world around them (Quinn, 2013). These Zuckerman, et al  (2005) cited in (Pound & Lee, 2011) describe these as design materials which foster modelling on real world structures.  The second is that of the work of Maria Montessori. Her approach to the teaching of mathematics was to use materials such as abacuses and other wooden crafted materials (Pound & Lee, 2011). 
Reading literature surrounding the subject noted a key concept developed to aid the teaching of mathematics. “One of the most fundamental learning theories to be implemented with any mastery classroom is the Concrete, Pictorial, Abstract (CPA) approach” (Rayner, 2016). The approach was developed by American Psychologist Jerome Bruner 1966 as a means of scaffolding children’s mathematical learning (Maths no Problem, 2019). Bruner believed that the concept of mathematics was difficult for children as it involves abstract thinking. (Rayner, 2016).  His theory differed from Piaget as Burner believed that children did not have to reach a certain stage before gaining an understanding or complete a certain task. The CPA approach builds on children’s existing knowledge by teaching abstract concepts in a concrete way (Rayner, 2016). The approach firstly teaches children new mathematical concepts in a concrete way, before moving on to the pictorial stage and then finally introducing the concept in an abstract way (Maths no Problem, 2019). The concept, first adopted in Singapore, notes that all children should have access to concrete objects not just the under achievers as it has been proven that the use of concrete objects in mathematical learning can even challenge children that have a good understanding of the concept being taught (Rayner, 2016). Research by Merthens (2012) into the validity of CPA and whether it should be adopted by the English Education System concluded in her findings that although Singaporean’s mathematical results are very high it can be argued that the concept of CPA teaching alone is not without its disadvantages. Merthens (2012) noted that CPA on has validity if concrete actually meant concrete and different from simply a picture in a text book. In an example of a Singaporean text book Merthens (2012)  pointed out that children were asked to add up the two sets of cars, thus getting a total. She argues that this is not concrete but more pictorial. Concrete must go beyond simply showing pictures in a textbook to having actual physical objects for children to manipulate (Merthens, 2012). She concluded in her research that the CPA approach is not without its disadvantages and that it is not the CPA approach alone that put Singapore ahead of England in mathematical results. 
However, research carried out by Oxfard University Press (2016) showed that Year One pupils who were taught mathematics using the CPA approach for two terms made significant progress in their learning compared to their peers who did not engage in the approach. It was also noted in the research that teachers were of the opinion that the CPA approach and use of concrete objects increase the motivation and involvement of pupils (Oxford University Press, 2016).
 In 2013 a metanalysis was conducted by Carbonneau, K.J, et. al, cited in (Drews & Hansen, 2017)  into the use of concrete objects to teach mathematics compared to teaching that relayed on abstract mathematical symbols. Their results showed a significant positive effect that concrete objects had on mathematical learning. The research conducted studies in fifty five schools, involving over seven thousand students from kindergarten to school leaving age. There was overwhelming evidence to suggest concrete objects  helped enhance learn new mathematical concepts. However the research also found that the way in which the concrete objects were used was also hugely important to children understanding mathematical concepts (Back, 2013).   Literature suggests that it important that the material used to teach the concept is equally important (Haylock & Cockburn, 2013). The good use of resources in helping children develop their mathematical learning is essential. A good range of well selected concrete objects can allow children to reach the desired outcome in a variety of ways, helping them understand that there are several ways of reaching the same mathematical solution (Drews & Hansen, 2017).
The use of concrete objects in mathematical learning does not come without its issues. Hart et al. (1989) conducted research into children’s ability to make the transition from concrete learning to abstract learning in mathematics. The research showed that many of the eleven and twelve year olds found it difficult to bridge between concrete and abstract learning because of the over use of concrete objects. Hart et al. (1989) concluded from the research that using concrete objects to teach mathematical concepts goes beyond simply using them, it is however down to how the teacher incorporates them into the lesson and also the teachers choice of materials. This Hart et al. (1989) concludes is the major difference in helping children move from concrete to abstract learning. This is a view point echoed by Haylock and Cockburn (2013) who agree that the  use of concrete objects is only effective if the teacher has a solid understanding of the concept in which they want to teach.  Haylock and Cockburn (2013) suggest that effective mathematics lesson needs concrete objects, however there is also need for a combination of symbols, pictures and language to enhance the learning. Children need all four components to be able to make connections between physical and abstract learning (Haylock & Cockburn, 2013).
Moyer’s (2001) suggests that from her research the material used to enhance children’s mathematical involvement has to be chosen wisely as to engage the learner and not to confuse them. Moyer’s research found that many teachers regarded concrete objects as little more than fun and a distraction from more traditional methods of teaching (Pound & Lee, 2011). Moyer (2001) also found that in the case where teachers themselves did not have  good subject knowledge on the concept being taught then the use of concrete objects had little if no effect on engaging pupils and enhancing their learning. Clement (2000) cited in (Pound & Lee, 2011)  echoes the opinion of Moyer in that it is ultimately the teacher’s subject knowledge that determines pupils involvement in mathematical learning through effective choice of materials (Pound & Lee, 2011). Pupil involvement is not improved when materials are used poorly and do not support children’s learning. Clement (2000) notes that one of the biggest failings in teaching using concrete materials is the fact that the teachers themselves fail to make, and pupils fail to see the connection the concrete objects are there to do which is to represent the real life concept of something abstract (Pound & Lee, 2011).
From reading the literature, there is evidence that shows that the use of concrete objects can enhance children’s involvement and therefore develop learning. However, research also points out that teaching using concrete objects, goes beyond simply using a set of objects chosen at random to teach a mathematical concept. Research shows that strong teacher subject knowledge must be had to allow teachers to be able to select appropriate materials.

Methodology 
Our research methodology will be based on Peter Dudley’s Lesson Study approach. Originating in Japan, first introduced in the UK in 2001, Lesson Study is a model of professional development where a group of teachers plan together, deliver, observe and discuss the lessons on a particular focus (Dudley, 2014).  Lessons study in the United Kingdom is built on the argument that the best way to improve education is to get teachers together to study the process of teaching and learning in the classroom and ways to improve them (Department of Education, 2009).  Evidence suggests that Lesson Study has been used successfully throughout the United Kingdom to improve teaching techniques (Department of Education, 2009).  Our Lesson Study will use  triangulation method which include observations, interviews and reflection to ensure the reliability and validity of the results. The results from the research carried out into How can we improve pupil involvement through the use of concrete objects in maths? Will produce Qualitative results. Qualitative data gives the researcher an understanding of individuals and produces non-numerical data and often has broader research questions that Quantitative research methods (Bell & Waters, 2018). An advantage of using Qualitative research methods is that it allows us as researchers to reflect on our own experiences as part of the process (Bell & Waters, 2018).  However the validity of Qualitative research is questioned because of research bias, and the effect of the researchers own opinions on the participants being studied (Maxwell , 2013). Therefore by adopting the triangulation methods, this will ensure a reasonable level of validity and reduce the risk of bias.
Participants 
Dudley (2014) noted that a good Lesson Study show  a representative sample of the class. It is best to have children from different groups within the class. With this in mind my initial intention was to pick three children ( One high ability, one middle ability and one lower ability in mathematics). However a poor response from parents to the consent form meant I had to change my initial representative sample. In the end I decided to choose one high ability child and two low ability children in mathematics. To conform with ethical issues and to ensure the sample was valid and reliable, my research partner would not know the ability of the individuals. 
Observation
“Observation is one of the most important ways of collecting data in social research” (Thomas, 2013). We have decided to use a structured observational schedule and non-participant observation as part of our Lesson Study process. We decided to use this observation approach because the focus of our research (the use of concrete objects) has already been decided. Cohen, et al., (2005) suggests that if you are going into a situation where you already know what you are focusing on, then it is easier to use a structured observation schedule.  Structured observations take more time to plan, however it is easier to generate the data as you are focusing on what you are looking for in your research (Cohen, et al., 2005). A limitation to structured observations however, is that the situation can become subjective and therefore bias because you have already decided on the focus instead of allowing the focus to emerge from the observation (Bell & Waters, 2018). This would call in the validity of the research, to reduce the risk it was decided that we would not tell the children what we were looking for during the lesson to make our results more reliable. 
Our observation schedule will take the form of a critical incident log which can be seen in Appendix A. We have also decided to use the Lueven scale for involvement to grade the pupils involvement with the concrete objects throughout the lesson. The Scale has been developed by the Lueven University of Belgium under the guidance of Dr. Ferre Laevers (Plymouth City Concil, 2012). For our research we will be focusing only on the involvement scale. The five point scale measures a child’s involvement, with the higher the number the more involved the child is (Plymouth City Concil, 2012). The scale indicates that if children score low then it could have an impact on the child’s development (Plymouth City Concil, 2012).  The Qualitative results produced from the observations will give use some idea as to the answer of or research question. However a disadvantage of Qualitative methods are that the results cannot be generalised to the whole population, whereas with Quantitative methods it can be (Bell & Waters, 2018).


Interviews
As part of the Lesson Study process and to ensure our research is reliable we will be using semi structured, focus group interviews. In an interview the participants will interpret the situation in their own opinion (Cohen, et al., 2005, p. 267). One advantage of using semi-structured interviews is that you can conclude the interview with a set of answers that can be easily recorder, summarised and analysed (Bell & Waters, 2018). 
The purpose of focused group interviews, is to focus the attention onto a particular issue (Bell & Waters, 2018), for our research the focus would be to use of concrete objects. As part of the focus group, our questions will be pre planned (Appendix B) and conducted in an informal way as to relax the children and allow them to understand there is no pressure on answering the questions. In accordance with the research proposal, the children will be made aware that they can withdraw at any time and that they do not have to answer any questions. A disadvantage of focus group interviews is pointed out by Bell and Waters (2018) who note that dynamics within the group play a big part and it is vital to ensure that strong personalities are kept inline and less confident members of the group are drawn into the conversations. This Bell and Waters (2018) say only comes with experience as a researcher.
Reflection
After careful consideration we have decided to use Brookfield’s model to reflect upon the lesson. Brookfield’s model of refection focuses on four viewpoints drawn together (Brown, 2017). These viewpoints include Autographical view, student view, colleagues view and theoretical view. Although Brown (2017) notes that a disadvantage to using Brookfield’s model of reflection was that it was a time consuming process, we felt we wanted different viewpoints on our research, therefore decided this model would best suit us.  We have also decided to apply the ARC reflection model to the Autographical lens and the Colleagues view as this will give focus to the reflection as one of the disadvantages of Brookfield’s model is the lack of substance in these sections (Brown, 2017).  We also decided to choose this mode as we wanted to gain the children’s viewpoint. UNCRC’s Article 12 points out that children have the right to express opinions and have their opinions listened to (UNCRC).
Ethics
Following the UWTSD Research Ethics Code of Practice I will gain informed consent from parents to begin with. My three target children will be decided from those who have agreed to their children taking part. A letter will be sent out to parents and asked for a signature to allow the child to take part in the observation. This is in accordance with BERA (2018) guidelines which note that Informed consent must be given in any research these days.
In accordance with BERA (2018) guidelines the pupils will be made aware of the research taking place, however to make the research as valid as possible they will not be told the focus of the research. Assent will be gained verbally with the three pupils taking part in the research. Before the research begins I will sit the three children down and explain to them verbally that my partner will be observing them and that they will be made aware of what will happen with the data collected. To indicate that they are happy  to participate they will show me a thumbs up. They will also be made aware of their right to withdraw at any times, without providing a reason (BERA, 2018). This will be done through a smiley face process, where each child will have a card with a smiley face and a sad face. If the children no longer want to take part they will show the sad face. To protect the children’s anonymity as best as possible my research partner will only know them as pupil A, B and C. All data collected will remain confidential and in accordance with UWTSD Research Ethics Code of Practice (2017) on a password protected device. Also any data shared between myself and research partner will be sent via the university email system to ensure confidentiality. After the research project is complete, all data will be destroyed. 
Lesson Study 1
The focus of this lesson was to develop children’s involvement through using concrete objects to teach about weight (Lesson plan Appendix C). I began by introducing my colleague to the pupils and explained that they would be looking at how they (the children) learn in different ways. I  used the CPA approach because the skill (weight) was a new concept to children in Year two. I introduced the lesson to the children on the mat, questioning them and using think, pair share techniques to see if they could recall their previous learning from Year one. I modelled some of the mathematical language the children would be using ( heavier, lighter, grams and kilograms).  As I had only gained consent from a small number of pupils in the class it was decided that it would be easier to have a smaller focus group in a separate section of the class rather than teach the whole class. The focus group was made up of eight  mixed ability children, including my three target children. Back (2013) noted that concrete objects could be used to challenge even the more able pupils. The children sat down and I explained the focus of the task. In accordance with BERA (2018) guidelines, and also noted in my research ethical form, I gained oral  assent from all pupils in the group and explained that if they wanted to withdraw from the lesson at any point then they could. I had drawn a picture of some scales on the board and had written lighter and heavier on them to allow the children to recall the language we were hoping to hear throughout their engagement with the concrete objects. In order to allow the children to be as independent as possible, I allowed them in turn to collect an item from anywhere in the room. The only rule was that the item had to fit on the scales. The lesson was  taught in two parts. Firstly  selecting two concrete items to weigh and predicting which was heavier before testing them on the weighing scales. The second half of the lesson built on the first by asking the children to recall their learning on which items were heavier and then placing them in order from heaviest to lightest. Each child could change the order if they could give reasons to justify changing them. This would allow me to assess the children’s understanding of the skill being taught and if the concrete objects had enhanced their involvement or indeed added nothing to the learning experience.
The observation of the three target children focused on; their engagement in the lesson, their involvement using Lueven scale levels, their understanding of the mathematical concept being taught, how they interacted with the concrete objects, did they ask any questions and were the pupils on task. Appendix D shows the observation schedule. Appendix E shows the interview questions and responses. 
On the whole, all three target children were engaged with the lessons, although empirical evidence showed that Child C was a little distracted at the start of the lesson. My reflection (Appendix F) agreed with this point that the children were engaged in their learning when focusing on the concrete objects. They engaged well and listened to their peers. This was also pointed out in my colleagues reflection (Appendix F). Their level of engagement was also apparent when answering questions in the interview. Child A could recall some of the concrete objects used as well as mentioning that the purpose of the lesson was to find which item was the  (Appendix E).
We used the Lueven scale to look at the levels of involvement in the lesson. The graph shows the levels of involvement of the three target children.   The data shows  that all three target children showed moderate to high levels of involvement, it can be argued that this shows an acceptable level of involvement from all pupils, however it does not show us whether the involvement levels were due to the use of concrete objects. Child B  was the most involved with the lesson at level 4. According to the Lueven scale, a child that displays level 4 involvement would display intense moments of involvement and seem involved at all times and the child is not easily distracted (Plymouth City Concil, 2012).  Empirical evidence gathered on Child B, back up this level of involvement as it notes that the child showed good focus and was keen to get involved. Having gained an understanding of the child through my time spent on PTE, it was surprising to see this level of involvement as the child is usually easily distracted and often takes a while to start a task. 
All three children showed good levels of understanding in the lesson, they were all keen to take part and they used the apparatus well and could take turns. Although they understood the learning intention, all three were reluctant to use the language to describe if their item was lighter or heavier than their peers. Empirical evidence showed that Child B chose their own object as the heaviest, although the it was noted that there was heavier items on the table. This could have shown a lack of understanding of the lesson, however in the interview when asked how they felt about the lesson, Child B’s replay (Appendix E) suggested they had understood the lesson. Also the observation notes (Appendix D) indicate that the child interacted well with the concrete objects and was keen to get close to the weighing scales to see which item was heaviest. 
All target children, manipulated the concrete objects well, the observation notes pointed out that all three were keen to use the objects. When asked in the interview about the concrete objects and how they thought they helped the children understand the lesson (Appendix E) Child A’s response indicated that the concrete objects helped the learning, and without them it would have been harder. Child B also indicated that the concrete objects helped their understanding. The lesson allowed the children to use the concrete objects to help them understand the abstract learning that was taking place, something Hart et, al (1989) concluded was sometimes difficult for some children to bridge between.
One of the disappointing elements of the lesson was the lack of questions from the pupils. My research partner and I were keen on getting the children to ask questions about their learning and research has shown that questioning was a good form of assessing children’s understanding of the lesson (Grigg, 2015). Although prompted, the children failed to ask any questions related to the lesson and skills being learnt. As a result this was an area we wanted to modify  ready for the second lesson. 
Reflecting on the lesson, using Brookfield’s model (Appendix F), I believe more time could have been spent focusing on the mathematical language as this was particularly weak area of the lesson, a view also shared by my research partner. Although the children displayed a good understanding of weight the children did not use much mathematical terminology in the interview and throughout the lesson. As a result this is an area we will by adapting in the second lesson. Linking the reflection and the lesson back to theory, it was decided to move away from the CPA approach and incorporating elements of Haylock and Cockburn (2013) use of the four elements needed to teach mathematical concepts focusing on the language used.  
Reflecting on the lesson, I do not believe that this study give us a definitive answer into our research question. The children showed good levels of involvement and the observations carried out do indicate that the concrete objects helped. Thinking back to this lesson and taking on board Moyer (2001) research I would have pre-selected the objects as I think this would have enhanced the involvement and the children would have understood the learning intention. Having a wider range of concrete materials to weigh would have made the learning easier.


Lesson Study 2
The second lesson study focused on the mathematical concept of capacity in a Year two classroom. The lesson was taught around the theme of Rapunzel. Our focus was again to look at the use of concrete objects to enhance children’s involvement. As well as this we wanted to ensure we focused on developing the use of mathematical language and also children’s questioning. The lesson was taught in a focus group, this allowed for us to only observe the children that had signed the consent form, eliminating any issues that could arise from participants that had not given consent. The hook drew the children in straight away and as an observer it was apparent that the teacher had gained the children’s attention immediately, giving context and meaning to the learning. They were asked to create a potion that would allow Rapunzel’s hair to grow back. To promote the language the teacher had written the method out including the mathematical language (ml and Litres). When making mathematics real Pound and Lee (2011) point out that the use of imagination should not be over looked. Creating mathematical lessons through story aids children’s thinking skills (Pound & Lee, 2011). The same observation schedule was used in this lesson as we felt it worked well and covered several elements. However we used less questions in the interview stage this time around as a lot of the questions were similar. 
When first introduced to the concrete objects the children were very excitable. My observations (Appendix G) noted that all three target children were very interested when seeing the objects for the first time. They engaged well, although empirical evidence collected noted that Child A lost interest when it was not their go. Child C was over engaged in the way that they tried to take over, and was reminded several times that it was a paired activity and they needed to take turns. My observations also noted that Child B engaged well with the objects and took turns well. My reflection on the lesson (Appendix H) pointed out that the children enjoyed the lesson and they engaged well, I believe this was down to the link the lesson had with previous learning (Rapunzel) and well selected materials. A viewpoint helped by Moyer (2001) helps enhance learning.
Involvement was measured using the Lueven scale. The results can be seen in the graph. Child A’s involvement was less than the other two children. Child A had to keep being reminded to stay on task by the teacher. This coincides with Luvern scales level 2 description that notes that the child has some moments of non-activity when they stare into space (Plymouth City Concil, 2012). This was different to Child C who displayed high levels of involvement, and at times was over involved and reminded to take a step back and allow others to take part. 
All three children showed a good understanding of the lesson. I had observed all the children using mathematical language, and when asked in the interview about if the cylinder helped them, Child B could use mathematical language in answering (Appendix I). Child C was also able to use mathematical language when answering questions in the interview. I observed Child A solving the problem of needing 200ml, when the measuring cylinder only measured a maximum capacity of 100ml. The Child was able to apply their mathematical reasoning to solve the problem.  The children had used good mathematical language in the lesson, that was modelled by the teacher throughout. Haylock and Cockburn (2013) note this is one of the four elements needed to make a good mathematical lesson. The good choice of materials had promoted mathematical reasoning.
All target children used the concrete objects well, empirical evidence shows that all three could decide which cylinder was best to use when measuring the different capacities. In the interview, the children agreed that the cylinder helped their learning of capacity.
A disappointing element of the lesson again this time around was the lack of questioning by the pupils. This was something we had agreed we wanted to focus on from the first lesson study, as this would have given us a good understanding of how well the children had understood the task. We were hoping to use questioning as a form of assessing the children’s learning and understanding.  The use of concrete objects excited the children, and the teacher had to use their behaviour management techniques to keep the children on task. When using concrete objects to enhance involvement in lessons we would have to ensure that the materials chosen are used to aid the children, this is a viewpoint held my Moyer (2001) who indicted that some teachers see concrete objects as little more than a distraction (Pound & Lee, 2011).
Discussion of key findings 
We set out to look at how we can improve children’s involvement through the use of concrete objects. Literature points out that the use of concrete objects isn’t something new to teaching and dates back to the early work of theorist such as Froebel and Montessori.  Moyer (2001) noted in her research that concrete objects have to be chosen wisely in order to enhance children’s involvement in the learning process. Moreover, Moyer (2001) suggests that teacher subject knowledge ultimately has the greatest impact, as well chosen objects can proved greater involvement in pupils learning. From our lessons studies I believe the second lesson engaged the learners more, the concrete objects used had more significance to the children as the teacher had a better subject knowledge of the skill being taught. The use of children’s imagination can aid mathematical learning (Haylock & Cockburn, 2013).Because of the abstract nature of maths, research has found that real maths gives the children ‘real’ experiences in which to place their mathematical learning (Pound & Lee, 2011).It can be argued therefore, that making the learning real using concrete objects can enhance children’s involvement.  The choice of materials is important (Haylock & Cockburn, 2013). Going back to the first lesson study, I believe preselected objects to weigh would have been better, this was down to my own subject knowledge, which wasn’t as strong as I believed it could have been in this area. Drews and Hansen (2017) say that the well selected objects help children reach the desired outcome in a variety of ways. Some of the items the children had chosen were similar in weight, therefore didn’t really differ when placed on the scales. A better range of weighted items would have allowed the children to see the differences in weight easier. However by preselecting the objects, this would have taken away the element of pupil choice and independent learning I wanted to use in the lesson. A compromise would have been to have pre-selected some items and allowed the children to select some form themselves. 
Our methods of collecting data worked, the structed observation that we chose was easy to generate the results as we already knew the focus of our research (Cohen, et al., 2005). However the validity and reliability of our results are called into question because of this fact. We tried our best throughout the research process to eliminate any type of bias as to make our results as valid and reliable as possible. However because of the nature of observations Cohen, et al., (2005) it would be impossible to eradicate all amounts of bias, because as humans observing a situation the bias is said to already be there.
The interview process worked well, the children seem comfortable and the focus group style we adopted helped this and the dynamics of the groups helped (Bell & Waters, 2018).  However the target group from the first lesson study was imbalanced. Bell and Waters (2018) had  noted that in order for focus group interviews to work well they need to be carefully balanced in relation to age, sex and ethnic status. However due to the lack of consent from parents, the first lesson study was only focused on boys, this can become limitation as it can be argued that the group was not carefully balanced. However contradicting that Bell and Waters (2018) also say that in some situations signal sex groups are better to create a relaxed atmosphere.  The method for recording the interview worked well, the audio recording allowed us to play back the interview and transcript the pupils responses. To protect confidentiality and anonymity the raw data from the interview will be destroyed (UWTSD, 2017).
Using Brookfield’s reflection in combination with the ARC has helped. Using the ARC eliminated some of the disadvantages of using this method of refection. It helped that with Brookfield’s reflection process that you could reflect back on the lesson through a theoretical lens. His model also allowed us to incorporate the pupils view point on the lesson, incorporating the UNCRC’s Article 12, which notes that ever child has the right to express their own opinion and have their opinion listened to (UNCRC). Sing this model also helped us link our lesson back to key theories. 
Conclusion and Recommendations 
The primary data collected from the two lessons studies provided some evidence that the use of concrete objects enhances pupil involvement. The empirical evidence collected cannot be generalised as qualitative results do not allow for generalisation, also the research carried out was on a small scale. To generalise the findings, the research would have to be carried out on a much larger scale.  Although the research carried out gave us an insight into the use of concrete objects, and as literature suggested, well thought put material does have a positive impact. This primarily comes down to the teachers subject knowledge. 
A recommendation to further develop our research question in future would be to carry out an adjoining study that looked at the same lessons being taught to the same pupils without the use of concrete objects. Carrying out this research would give us a better answer to our research question as we would have empirical evidence that we could compare and reach a conclusion.
Bell and Waters (2018) had mentioned in doing any type of research where the focus is predetermined can cause bias. We used a critical incident log to help us focus our observations. Bell and Waters (2018) noted that it would be impossible to record everything and wise choice needed to be made on what we were focusing on. The lack of time to pilot the observation proved a vital part here as piloting the methods of researched would have allowed us to refine and modify the methods we used (Thomas, 2013). Having piloted the research methods before conducting the lesson study we would have found that we were focusing on too many things and therefore some critical observations could have been missed. 
The research has provided an insight into the use of concrete objects in teaching mathematical concepts, most of which stops when children reach Key Stage two. As a trainee teacher looking to teach Key Stage two children, I believe there is enough evidence that good choice of materials can enhance the involvement of pupils, notably not just those who are finding the subject difficult. Using concrete objects can bridge the difference between abstract thinking and the real thing, this literature suggests is vital in helping children develop their mathematical understanding. With the new curriculum proposed for Wales that sees greater emphasis on numeracy as a cross curricular subject, I believe any tool that will aid learners and help them understand is worth developing in any class at any age. However, literature also suggests that teaching using concrete objects goes beyond simply a set of objects and allowing children to handing them to a new concept. Literature has taught me that ultimately it is the teachers subject knowledge that is of upmost importance. Strong subject knowledge allows the teacher to pick the correct materials to ensure learning occur and the child develops their mathematical learning. 
Moving forward, I believe there is room for further research in this field. To generate any solid answers I think comparisons need to be made between using concrete objects to teach a new mathematical concept and how children’s involvement would be measured when the concrete objects are not used to teach a concept. 
Personally I would like to develop my own use of imagination in mathematical teaching through the use of story books, role play and physical education as I believe this will be a good use to me when Donaldson’s purposed curriculum comes into force in Wales. I believe there is evidence to suggest that approaches adopted by other countries such as Singapore can have a place in our education system. Learning from how well other countries do could ultimately help the children in our education systems. 
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