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[bookmark: _Toc5042445]Abstract

This research project aimed to further understand and develop the use of collaborative learning and problem solving within the mathematics classroom to improve engagement and attainment. This project developed the use of collaborative learning in maths lessons of a KS3 and KS4 group to try and improve engagement and enjoyment of mathematics. The use of problem-solving activities was incorporated into these lessons also to help develop pupil’s problem-solving skills while working together. This study found that the pupils responded well to the collaborative learning and enjoyed engaging more with their peers. However, when faced with a problem that they did not understand how to solve they needed to rely on the teachers support. The use of problem solving within the lessons further highlighted the need for pupils to develop these skills earlier. This project clearly highlighted that both collaborative learning and problem solving needs to be incorporated more into lessons with pupils being taught the skills they need to be successful in mathematics. 
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[bookmark: _Toc5042447]Introduction 
Research undertaken by the Sutton Trust has found that there is a gap between pupils’ achievement at the age of 11 and what those pupils go on to achieve at GCSE. They have found that 15% of pupils that achieve within the top 10% of the country at the end of key stage 2 fail to come within the top 25% when taking their GCSEs (Allan, R. 2015). Secondary schools need to consider carefully where these pupils are falling through the cracks and find solutions to ensure all pupils achieve their full potential. The Education Development Trust that schools can have both a positive and negative impact on pupil’s progress and stress. The important role schools play in ensuring pupils achieve has in recent years led to education having to consider carefully how to improve (Chapman, C and Sammons, P. 2013). 
The rise in schools’ accountability has led to the rise in the importance of school improvement and evaluation to help identify and put in place strategies to ensure pupils reach their attainment (Chapman, C and Sammons, P. 2013). To allow a school to make positive improvements it needs to fully embed in self-evaluation (National College for School Leadership and SHA.  2005). Most crucially this evaluation needs to lead to action being taken and consideration of how that action will be achieved (Chapman, C and Sammons, P. 2013).  This process of evaluation that leads to an action being taken has been completed on a much smaller scale for this research project. The first step was to address an area of weakness. 
[bookmark: _Toc5042448]School context 

The school being used within this study is a mixed secondary school for 11-18-year olds in a more affluent suburb of a major English city. To ensure that all participants within the study remain anonymous the schools name and location will not be disclosed and any data given will be anonymised.  The school had 69% of its pupils achieving a 4 or above in English and maths 2017 with only 44% achieving a 5 or above which is slightly lower than the local authority but higher than the English national average (Gov.uk). Although this would suggest the school is performing well, the Higher achieving pupils underperformed by 0.5 of a grade which could be the difference between gaining a 5 or a 6 (School X, 2018). This has led to the school considering the areas that need to be included in the school improvement plan. The school has decided one priority must be to ensure that there is Challenge and high expectations in teaching learning to have a significant and positive impact on the outcome of all students (School X, 2018).
 This research project will build on this priority by considering how to develop mathematics lessons that are challenging and encourage pupils to have high expectations to achieve their potential. It is clear teaching is at the heart of pupil progress and that mathematics teaching for too long has not challenged pupils enough. This has allowed for the gap to grow between pupil’s progress at key stage 2 and GCSE. This project intends to start to consider how this gap can be lessened and ensure pupils have the skills necessary to reach their potential. 




[bookmark: _Toc5042449]Mathematics in Education today

The gap in achievement mentioned above is even more prevalent within mathematics. Ofsted found that in 2011; 37000 pupils achieved a level 5 at primary school but these pupils go onto only get a C at GCSE (Ofsted, 2012). Estyn go further and argue that even those pupils leaving school with a C at GCSE were unable to demonstrate their numeracy skills once they had left school (2013). These statistics are real concerns for both England and Wales and suggest that pupils are not only underachieving, those that are gaining the required pass grade are still unable to demonstrate basic numeracy skills that they would need as they enter the world of work. 
This discovery has led to both England and Wales considering carefully how best to ensure that pupils achieve their potential in mathematics and they are fully equipped for after they leave school. Wales has made improving standards in Numeracy one of its national priorities ensuring that every school is focused on improving their pupil’s numeracy skills. This has included the introduction of a National Numeracy Framework to ensure that numeracy is taught across the curriculum and not only within mathematics (Welsh Government 2016). This framework is meant to ensure that pupils are aware of how numeracy fits into all subjects and is not just purely a focus within mathematics. 
The English Government have chosen to focus more widely on ensuring that there is educational excellence for all of its pupils regardless of the subject. The Department for Education has defined Educational Excellence as setting high expectations for all children regardless of their backgrounds.  They argue that the best schools in the country set high expectations and are ambitious for all of their pupils and when schools set these high expectations everyone benefits (2016). Making this a strategy for school improvement allows schools to focus on developing teachers as teaching is at the heart of what a school does (Welsh Government, 2014). Every teacher regardless of subject should strive to achieve educational excellence within their classroom. 
This research project is going to have an impact on both of these national priorities. The focus will be on strategies to improving teaching within the classroom to ensure that pupils receive high quality teaching and learning. As this project will be completed by a mathematics teacher it is important not only to consider how to deliver high quality lessons but how to ensure that pupils have the necessary mathematical skills for when they leave school. 
Maths teaching has been criticised for lessons that follow a similar structure whereby they learn something new and then practice it in a short exercise. This has caused pupils to become passive learners and they are often unlikely to attempt problems that involve them thinking about the process (Swan, 2005). Estyn argue that there are not enough opportunities in Key Stage Three for pupils to connect and extend their knowledge and skills in a wide range of areas (2015).  Ofsted state that an outstanding maths lessons allows pupils to engage in their learning by embedding problem solving. They argue often pupils accept that maths is difficult as they use a teacher’s example to solve a problem and do not fully understand how they got that answer (2009). This research project intends to focus on ways to ensure pupils are fully engaged in their lessons and allow them access to a variety of problem-solving tasks. 
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The process in which schools self-evaluate in order to improve has changed over the years. Hopkins argued that there have been three ages of school improvement and the most recent third age has finally allowed for authentic school improvements to be made (Hopkins, 2001). The OCED completed a research project that found that for school improvement to take place effectively the school needed to be at the centre of the change. They needed to have a systematic approach to ensure that the changes were for the benefit of the learning within the school (Hopkins, 2001). If you want change to take place the school needs to ensure that everyone is onboard. These improvements must come from a bottom up approach ensuring that both the teachers and the pupils are at the heart. This will allow for the improvements to be truly embedded and not just appear to work on the surface (Chapman, C and Sammons, P. 2013). The way in which a school completes its evaluation is crucial to ensuring all participants feel part of the process. 
In order for self-evaluation to be done well and help make changes it needs to be open and honest (National College for School Leadership and SHA. 2005). Self-Evaluation is defined as ‘a process of reflection on practice, made systematic and transparent, with the aim of improving pupil, professional and organisational learning’ (Chapman, C. and Sammons, P. 2013). This idea that the evaluation should be focused on improving standards for pupils becomes complex when considering how best to evaluate a teacher’s performance. 
Part of the evaluation process has to be considering individual teacher’s strengths and weaknesses in the classroom. There are two ways to approach an evaluation either from an improving standpoint. The aim to be highlighting areas that need improving and giving constructive feedback on how this might be achieved. The other way is looking at it from an accountability standpoint which attaches consequences and rewards to the teacher’s performance. Both types are used within schools as part of the evaluation however, this causes tension and often jeopardises the improving function of the evaluation (OECD, 2009). This conflict often causes teachers to feel that evaluation is happening to them and that they are being judged rather than being part of the process. 
This idea that the evaluation is completed to show accountability is one of the major criticisms. One of the debates about school evaluation and improvement is whether it is being used to improve or if it is being used to monitor. If evaluation is completed poorly it will be seen as a competition between schools and used to compare school against each other. If this happens it will not be adopted by the whole school and will then become meaningless (Chapman, C. and Sammons, P. 2013).  This theory that the evaluation is used to monitor has been made stronger by reports that Ofsted have made. They have claimed that the way in which a school self-evaluates and uses this information for change is a good indication of the type of leadership within the school. This has caused self-evaluation to be become a very charged topic with many processes being regulated and bound (Hall, C. and Noyes, A. 2009).  It is clear that for evaluation to be beneficial everyone involved needs to be ensured that it is meant as a tool to help improve and not seen as a way of further comparing schools. 
Both Wales and England have tried to tackle this criticism but in very different ways.  In Wales the government have decided that the best way to ensure that school improve is to create a closer community between schools and encouraging them to share their practice by promoting school improvement as a community effort and not see themselves as isolated (Welsh Government). In order to help facilitate this process the government have introduced challenge advisors to be an external body that will work with schools from the inside out helping schools to be equipped to make and sustain change (Welsh Government, 2014). The OECDs research has found that they are used to help support and challenge leaders to consider the improvement they need to make to ensure that the school continues to improve (2017).  They are seen as an objective third party there to be used in the best compacity to help enact change that will last. 
However, Challenge advisors have been criticised for not having a major impact on the quality of teaching and learning within the schools they worked. As stated above continuing to improve the teaching within a school is the most important factor to improving pupil outcomes. The nature of the work completed by challenge advisors has meant this has not taken place. They have mainly worked to improve the leaderships position and structure to ensure better evaluation (Carr, C et al. 2017).  Although they have had some impact on the way leadership develop their evaluations and improvement plans it has not worked to improve the quality of teaching in every case. With every school having different circumstances and settings it is difficult to find a policy or strategy that will suit everyone (Carr, C et al. 2017).  
England have taken a rather different approach to considering how to aid schools in evaluation and improvement. In England when a school is performing well then, they are able to organise their school improvement and find relevant support when they feel it is necessary (Department for Education, 2016). This has been taken one step further with the introduction of academies within England. Schools that are deemed to be performing well now can step in and help underperforming schools by becoming a sponsor. In England the role of Regional school’s commissioner (RSC) has been set up to monitor underperforming schools and assign them the appropriate sponsor (NFER, 2015). This has allowed well performing schools to have more flexibility with their improvement plans and those that are underperforming to have help from a local sponsor. Though this system has been criticised by the NUT. They have stated serious concerns about the role of the RSC role and the transparency they show.  It is very difficult to find out how the RSC operate and little information about the decisions and discussions that have taken place (NUT, 2016). 
[bookmark: _Hlk531022580]The school within which this research will be conducted is a well performing school and therefore has not been given a great deal of support from the RSC. In order to help write the School Improvement plan for the next three years they have used the Schools, Students and Teachers network (SSAT) framework for Exceptional Education. The framework was built with the idea that improvement is a process which is always on going. It is a framework that allows you to evaluate what you have already done and then consider the things that need improving and celebrate the achievements the school has already made (SSAT, 2018). This has allowed the school to develop school improvement priorities (Appendix 2). 
The priority that this research project will be focused on making an impact towards is the one based on having teaching and learning be consistent, challenging and therefore have significant and positive impact on pupil outcomes (School X, 2018).  To meet this priority the changes needs to be taken from the bottom up. If teachers do not believe that they are part of the improvement process then it will not be successful. This priority is focused on improving teaching and learning and if teachers feel this priority is being done to them and that they are being monitored by it then no real improvement will be made. 
[bookmark: _Toc5042452]National Priorities 

Although schools can decide on their own improvement priorities, the government have decided on a number of priorities that they feel all schools need to address. In recent years in the UK we have seen an improvement in the attainment of pupils. However, there are gaps between different parts of society achieving and those gaps have stayed the same. For example, girls still perform higher than boys generally and that gap is not closing (Casson, R. and Kingdon, G. 2007). One area that is a major concern within the UK is the outcomes of disadvantaged pupils. This is a real issue for the UK government as pupils who grow up with disadvantage tend to do less well in school. This causes their children to grow up in poverty leading to a cycle that cannot be broken (Hirsch, D. 2007). Again, although the trend for attainment has improved in recent years this gap that has been created between disadvantaged pupils and non-disadvantaged pupils has not got any smaller (Casson, R. and Kingdon, G. 2007). These gaps need to addressed and in order to do so the Department for Education and the Welsh government have decided on a set of priorities that schools need to address to improve the education system for everyone. 
Poverty within Wales is a major issue and the Welsh Government have made one of their three priorities for schools to focus on narrowing the gap in performance. Around 17% of children within Wales live in some form of poverty and this has been seen to have a big impact on their attainment in secondary school. There can be seen to be a 32-34% gap between the attainment of pupils living in poverty compared to other children (Edgan, D. 2013). One of the ways that this gap is measured is pupil’s ability to achieve an A* to C at GCSE in English and Maths, as having these literacy and numeracy skills are crucial to be able to progress into further education (Edgan, D. 2013).
 In 2012 Wales participated in PISA testing (PISA is survey testing skills and knowledge of 15-year olds all over the world in order to evaluate systems of education. (OECD)) and found that only one in five pupils at 15 could read at a level 2, the level that is considered to be the baseline to proficiency and allows pupils to be able to actively take part in life. It was an even worse situation within mathematics with only 30% reaching this level (OECD, 2014). It makes sense with this information that the priorities within the Welsh Education system would therefore be about improving the literacy and numeracy of all pupils within Wales. 
While Wales has taken to having priorities that are linked to improving vital skills England has chosen to consider the pupil more as a whole. There has been a rise in the amount of mental health issues that are arising within young peoples lives. There are likely to be three children in every classroom that have a diagnosable mental health issue and the rates of depression and anxiety have risen by 70% in the past 25 years (Cowburn, A. and Blow, M. 2014). It has been proven that children with higher levels of emotional, behavioural and social intelligence attain better at school (Gutman, L. and Vorhaus, J 2012). Therefore, England have decided to focus their first priority around ensuring the safety and well-being of every child. 
However similarly to Wales, England found in 2015 the department for education found that one in five primary school children were below the expected levels in reading, writing and mathematics and that two out of five secondary school children failed to get five good GCSEs including English and Maths (Department for Education. 2016). They have decided that their needs to be a focus on ensuring that all pupils receive educational excellence as there is a large variety in the education pupils are receiving. A study by the OECD showed that pupils today are no more literate or numerate than their grandparents (OECD, 2016). This is a concern as these skills are vital for participation within adult life and therefore became part of the final priority ensuring pupils are prepared for adult life. 
This Research project is based within England and therefore mainly focuses on the priority of educational excellence everywhere as it focused on finding strategies that engage and enthuse pupils towards mathematics. However, due to the nature of the subject it will also address the Welsh priority of improving numeracy skills and therefore will be relevant in both contexts. 
However, the final consideration to make about what priorities are being addressed in this project is by looking at the school’s priorities. It has been found by Ofsted that schools often have low expectations for pupils and they have accused schools of allowing pupils to stagnate (Wiggins, K. 2015). This is a priority for School A, they will be focusing on increasing the challenge within classrooms to ensure that all lessons engage and stimulate pupils to ensure they reach their attainment. 
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Once the government have decided on the focus within education it is then school’s choice as to how to implement those policies and what other priorities the school thinks is a priority for them. This can be a difficult task for schools to undertake. There are often a variety of different priorities the school needs to work on and it is important for the school to think strategically about what they feel will have the biggest impact on the students learning (Curtis, R and City, E. 2010). Each school in unique and therefore must take the national priorities and align them with priorities within their school to develop a plan that will best ensure the progress of their pupils.  
The school that this project is based in is part of the School, Student and teacher network (SSAT). They are an organisation the work with a multitude of school leaders, teachers and students to help drive and support school improvement and innovation. One of their major pieces of work was to create a framework for educational excellence. This framework is to be used by schools to develop their strategies for improvement to help strive for educational excellence within every classroom and for every pupil (SSAT, 2018). This framework has helped the school develop the priorities they wish to focus on for the next cycle of school improvement. The have been 4 priorities that the school have identified as being crucial to ensuring progress (Appendix 2). 
The priority that this project will focus on will be about ensuring that teaching and learning is consistent, challenging with high expectations to ensure that there is a significant positive impact on pupils’ attainment. The EEF research has highlighted the importance of a good mathematical teaching to ensure pupils have the skills that they need for life after school. Currently to many pupils are leaving without these skills and therefore are likely to risk financial or social exclusion (2017). An inspection by Ofsted of mathematics teaching between 2008 and 2011 found that there was a big variety in the teaching pupils received with only 11% of schools being considered to have outstanding mathematics teaching, with 43% being good and 42% were satisfactory. This picture was the same in their previous inspection (2012). This suggests not enough is being done to improve mathematics teaching to make it consistent and should be a focus in every school to ensure every pupil gets high quality teaching. 
[bookmark: _Toc5042454]Mathematics teaching today 
The teaching of mathematics is something that has been debated a great deal in recent years due to the poor performance of pupils in both England and Wales. Research conducted from the University of Nottingham found that there were about 10% of pupils not reaching the expected standard at 7 years old and this then doubled to 20% by the time they were 11, which doubles again by the time they are 16 taking their GCSEs (Swann, 2005). This problem needed to be addressed and to do that schools need to look at the teaching that goes on inside their classrooms. Swann argues that often learning is being done to the pupils and they do not something they do not fully understand. This is why pupils see maths learning as isolated pockets of information and cannot use it when given a problem that involves combining a few skills (Swann, 2005).  This idea has seen the introduction of problem solving activities within lessons to allow pupils to practice skills in a more real-life context. 
However, recent research from the Education Endowment Foundation have looked into this argument further and suggest that these problems are being incorporated in lessons but are not being used effectively. The problems pupils tackle are normally within the context of the lesson and are normally just wordier than the problems they have already solved that lesson. This does not give pupils the opportunity to practice problem solving skills or a variety of skills in one problem (2017). There needs to be clear consideration to the problems pupils are tackling to allow them the opportunity to use multiple skills they have learnt that week, term or year. Jo Boaler argues that if you want pupils to fully engage with the lesson content they should be given a problem to try and solve first as this will make them more likely to want to listen the explanation of how best to solve it (2016). 
Boaler’s idea for problem solving is that a question should be chosen that challenges the image they have of a topic and this would force them to construct new ideas based on the experience (Chambers, P. and Timlin, R. 2013). To ensure that the problem has the desired affect it is important to at no point give the pupils all of the calculation. The pupils need to be lead through the problem highlighting new learning and ideas as they appear to help them have an active role in their learning (Schifter, D. 2005). This takes Boaler’s idea further by suggesting the use of a constructivist approach pupils should be left to work through the problem with prompts and questions to help them identify new learning. 
Constructivism tries to move learning away from the idea that there is one correct answer to the idea that anything could be correct and pupils should try to come up with their own solution (Scheurman, G. 1998). This often conflicts with the nature of mathematics often as it is a subject that has one correct answer. For constructivism to work within a mathematics classroom the teacher needs to find the balance of letting pupils attempt a problem and ensuring they are steered into the right direction as a class (Prawat, R. and Floden, R. 1994).  In order for constructivism to be used correctly within this project the problems are picked with great care to allow for pupils to come up with a variety of ways to answer the questions while ensuring they are guided towards the correct answer. 
Another important aspect within a maths lesson is allowing pupils to work collaboratively. Donaldson stated in his report that for learners to be fully engaged the pupils must have rich, stimulating classrooms whereby they can work collaboratively to experiment and explore ideas (2015). The Department for Education and Skills argue that group work can help pupils to use the higher order thinking skills that are often missing. Through the process of explaining their method and discussing the problem they get to evaluate and analyse a variety of methods (2004).  However, they also state that this does not organically happen, group work needs to be organised carefully to ensure that they feel part of a team (DfES, 2004). For group work to be utilised effectively it will be important to guide the groups. This could be by giving them success criteria or assigning roles. 
The use of communication and group work to help develop thinking can be seen as a major factor of social constructivism. Social Constructivism takes many of the ideas used in constructivism and adds the extra dimension of communication (Chambers, P. and Timlin, R. 2013). Social constructivism is based on the theory of the zone of proximal development whereby pupils need help to build the gap between what they can achieve on their own and what they can achieve if they are given support from a more knowledgeable adult or peer. The adult of peer then uses scaffolding to allow the pupils to move forward with the problem by giving enough help to move them from their actual performance level to their potential level (Goulding, M. 2011). This would in mathematics by allow pupils to work on a problem first to see what they were able to achieve before either the teacher or a peer could give them enough support to push them forward without giving the whole solution.
For this research project social constructivism will be the pedagogy used as it allows for pupils to be active learners both for their own learning and for other members of the class. According to recent research that was conducted by the Education Endowment Foundation they found the collaboration allowed for pupils to make up to an extra 5 months progress (2018). The way that collaboration is used is very important, during the lessons conducted under this research there will be an element of collaboration within each lesson allowing pupils to consider carefully how best to solve problems and give them a chance to discuss problems. The problems needed to be picked carefully to ensure pupils are using a variety of skills and not just the ones being taught within that lesson (Swann, 2005). 
This research aims to allow pupils to become more engaged with mathematics by helping pupils develop the skills and confidence they need to solve problems both individually and within a group and to encourage them to understand topics that have been taught in more depth to help raise pupil’s attainment. 

The key questions for this project were: 
· Will changing the activities used within the classroom have an impact on engagement? 
· What impact will collaborative learning have on pupils’ engagement? 
· How will developing pupils’ problem solving-skills affect their attainment? 
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Due to the nature of the research being undertaken both quantitative and qualitative data was collected and evaluated. As the aim was to measure both pupils’ attainment and engagement both types of data were needed. The use of mix method research ensures all data collected is accurate and allows for a clearer picture of the impact the intervention had (Cohen et al. 2013). Within this section the positives and negatives of qualitative and quantitative research will be discussed before explaining why a mixed method approach is the most appropriate. It will then go on to discuss the types of research undertaken and why those have been chosen. As the research took place with pupils under 18 there will also be a discussion of the ethical considerations that were needed. 
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Research can be seen as being a continuum with a variety of types being utilised depending on the type of research that is conducted, at one end you have projects that are scientific and positivistic and at the other you have a more naturalistic and interpretivist approach (McAteer, 2013). A few of the types of research will be discussed underneath to help begin to understand the type of research that was undertaken.
At one end of the spectrum is the scientific positivistic approach which focuses on proving a theory or hypothesis through measurable research (Cohen et al. 2011).  It is a method that uses mostly quantitative data such as pre and post-tests to try and understand, confirm or predict hypothesises on patterns of behaviour. It is normally used more in physical and natural sciences though can be used for social sciences when the sample is large (Shirish, 2013). The reason that positivism is not so widely used within social sciences is due to this approach not considering the freedom of choice or individuality of the participants in the study (Cohen et al. 2011). This has to be considered carefully when the study will be undertaken with children and they may not respond in the nature you would expect. You may have an idea of how you expect the learning to happen but this may not turn out as you expected (Riyami, T. 2015). 
This criticism of this approach has led to the introduction of a postpositivist approach. Postpositivist researchers argue that you can still have a common belief about the cause of the problem but they argue that these ideas may change or develop as the investigation is undertaken (Phillips, D. and Burbules, N. 2000). Post-positivism has been argued to be a softer version of positivism as it still is focused on proving a belief or theory but it allows for more interaction between the researcher and the participants (Shirish, T. 2013). Often when teachers undertake educational research they have strong belief into the cause of the problem they are investigating and want to discover if they are correct of if it is a false belief (Phillips, D. and Burbules, N. 2000). This is where post-positivism may be helpful as it allows for you to have this belief but prepares you for the possibility you are mistaken. 
However, there is criticism of this approach. Positivism has singular view or approach and with the introduction of post- positivism there is a theory that there could be more than one reason or view for something which contradicts positivism (Cohen et al. 2011). Working with young people can be unpredictable and it is unlikely to only be one reason for something to occur. There are often a complex construct of reasons as to why a pattern or behaviour appears and this needs to be taken into account when considering these causes. 
On the other of the spectrum is the interpretivist approach. Unlike in a positivist approach here the researcher is not attempting to prove a theory or collecting data to prove their idea instead they are looking to interpret the data they have collected and try and uncover a reason for the pattern they have observed (Burton, D. and Bartlett, S. 2009). For this type of study, the use of qualitative data is relied upon to understand people’s reactions to the settings that they are in (Drew, C. et al. 2008). As stated above children’s reactions cannot be predicted and will be influenced by those around them and the situation they are in, therefore this will have an impact on the study. 
However, this unpredictability can cause the validity of the study into question. In an interpretivist approach the researcher is meant to be impartial but if not, careful as they can affect the answers they receive (Cohen, L. et al. 2011). In a study such as this whereby the researcher is also the classroom teacher, there can be a real conflict of interest and the researcher has to be extra careful to ensure that they do not lead the study into a certain direction. In order to do this the researcher must be aware of their perception and the perception they are giving to others to ensure that the study is as unbiased as possible (Cohen, L. et al. 2011).  This can be challenging when the research is personally connected to the researcher and the participants have a relationship with the researcher. Neither of these models alone fit the research project due to the researcher position within the project. For this project action research may be a better fit. 
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The types of research conducted above are often considered to be best conducted by outside researchers who have little interaction with the participants. However, action research in education has been seen as research conducted by the teacher to help improve their own practice (Mertier, C. 2009). It allows teachers the opportunity to study their own classroom, pupils or schools and consider how best to improve their teaching. Although action research can be seen to have a greater connection with a more interpretivist approach to research, as it explores practices and considers their effectiveness, there is also an element of the positivist approach (McAteer, M. 2013). As part of the action research is to consider the solution to a problem and then put something into place to measure its effectiveness it could be argued it has a more scientific or positivist approach. Action research is the best model for this project as it allows the researcher to implement strategies to understand their impact on the pupil’s engagement and attainment. 
Action research has the best impact when it is open and honest and participants feel that they are able to communicate their opinions freely. However, school structures tend to be more hierarchal in nature and this can cause participants to feel that they can not speak freely (Cohen, L. et al. 2011). This is a real concern for this study as the participants are taught by the researcher and therefore may feel the need to give the answer they think the researcher wants. The researcher will have to be careful throughout to ensure that participants feel comfortable and understand the purpose of the research that is being undertaken. 
[bookmark: _Toc5042458]Research methods for action research 
Within action research there are a variety of method available to be undertaken from quantitative research, qualitative research and a mixed method approach. It is important to understand the difference between these approaches as they can shape the questions that you are asking about your research (Efron, S.  and Ravid, R. 2013). Before picking one specific type of research all three will be discussed to explain the benefits of each in relation to this study. 
Quantitative research is whereby you collect numerical data on the participants and then statically analyse data (Efron, S.  and Ravid, R. 2013). Quantitative educational research is used within the education system to improve achievement outcomes by using statistics to find scientifically based methods to improve teaching and learning (Efron, S.  and Ravid, R. 2013). As part of this study is to look at improving the outcomes of pupils’, quantitative data would need to be gathered to be able to analyse if the techniques put into place have an impact. 
A quantitative study looks to use numerical data within a controlled assessment to test a theory or hypothesis. Within education it can be difficult for a truly controlled assessment to take place. When collecting data on human beings it is more complex as one group of pupils in one school may not react in a similar way in a different school or situation (Ary, D. et al, 2014). This makes relying on purely quantitative data within this study a challenge as it doesn’t allow for the pupil’s personal circumstances and personalities to be taken into account when considering the impact of the intervention. If the intervention is successful in this context it does not mean that it will work for every context and therefore the pupil’s individuality must be taken into account and not base the results on their numerical data alone.  
Qualitative data is harder to define, though is usually based on some form of auditory, gestural or visual information that is recalling an experience (Cohen, L. 2011). Its main purpose is to understand in more depth the social interactions and the meaning and behaviour behind those actions (Punch, K. and Oancea, A. 2014). The use of qualitative data allows the researcher to study the whole situation and consider all the factors that are affecting it (Ochieng, P. 2009). As this study is hoping to increase pupil’s engagement within mathematics it is important to discuss with the participants their views and opinions of the project to gain a greater understanding of how they wish their lessons could be. However, as stated above due to the nature of the relationship between the researcher and the participants it will be important that throughout the researcher carefully considers their actions to try and ensure that they do not have an impact on the study (Cohen, L. et al. 2011). 
The final method that is available while completing action research is a mixed method approach. Although action research leans itself more towards the use of qualitative data there are times especially when teachers are leading the research that quantitative data will be needed especially if the teacher wants to include pupil’s attainment (Ivankova, N. 2015). For this study the researcher wanted to understand the impact of the new strategies within their classroom it is important to consider both the attainment of the pupils and the impact on engagement within lessons. Therefore, a mixed method approach allows for both to be examined. 
Furthermore, the use of a mixed method approach can be seen to help reduce the limitations of only collecting one of the types of data as it allows for a greater understanding of the problem by looking at it from a variety of angles (Creswell, J. and Creswell, D. 2018).  (Efron, S.  and Ravid, R. 2013). Conducting research within a classroom or school setting is complex and any action taken will have an effect on a number of variables. as it is impossible to collect data to analyse all of these variables but a mixed method approach allows for more to be investigated (Baumfield, V. et al. 2013). By combing both types of research it allowed the researcher to gain a greater understanding of the impact and therefore gave more confidence in the results of the study. 
[bookmark: _Toc5042459]Ethical Considerations 
Before conducting this research, ethical consideration had to be taken to ensure that participants were not harmed or upset during the study (Sieber, J. 1993). This becomes more complex with action research as the researcher has to keep their professional relationship with the participants both before and after the project whereas traditionally the researcher is either removed from the participants or has limited access (Zeni, J. 2009). As the researcher has a relationship with the participants outside of the study and this will continue once the study is completed the researcher must be aware of the position of power they have over the participant. This power may encourage participation in the study either due to the relationship with the researcher or due to peers taking part (David, M. Edwards, R. and Alldred, P., 2001). The researcher has explained to all participants that all involvement is voluntary and that any opinions shared will not negatively affect the relationship. 
This difficult relationship becomes even more complex when considering this research was conducted with minors. According to the UN rights of child ‘In all actions concerning children,…, the best interests of the child shall be a primary consideration’ (1990, Article 3). Therefore, any research undertaken must consider any impact that it could have on a child. All participants were informed that their involvement was completely voluntary and they were made aware they could withdraw at any time (BERA, 2011). To ensure this was clear to participants they were all given a letter for themselves and their parents explaining the research and asking for parental consent (Appendix 5). Another member of staff within the school was designated in case the pupils did not feel comfortable withdrawing through the researcher. 
Finally, the last consideration within this project is the anonymity of the participants. Anonymity within this type of study is important for a number of reasons. Firstly, the nature of this research may require participants to share views and opinions that are not popular and therefore could be unlikely to want to share these views if they feel they could become public knowledge (Oliver, P. 2010). Furthermore, as this study is being conducted with children BERA state that any data or information shared by the child should remain unidentifiable (2011). Participants were informed in the consent letter and parents or guardians are required to sign, informing them that all information collected will be destroyed in accordance with the school’s guidelines at the end of the project. 
However, participants will be made aware that there is a chance that the anonymity may be revealed if there is clear reason that another member of staff needs to be informed such as a safeguarding issue being disclosed (Alderson, P. and Morrow, V. 2011). If during an interview a pupil discloses a safeguarding concern the researcher has an obligation to report this information but only that information will be reported. All of the issues discussed above have been detailed in the ethics form submitted and approved by the university before the projected commenced (Appendix 5). 
[bookmark: _Toc5042460]Validity of research 
When undertaking research, it is important to consider its validity. A valid piece of research is where the data and results that are collected and conclusions that are drawn from that data are able to stand up against rival arguments or explanations (Cohen, L. et al. 2018).  Action research can cause validity to be questioned further as often the researcher is researching an area of their practice (Koshy, V. 2010).  In order to ensure that this study’s validity is not questioned a number of steps were be taken. Firstly, the researcher acknowledged the possibility of their values having an impact and intended to be rigorous in the collection and interpretation of the data remembering any data collected is on a small scale and therefore any findings are not applicable in every situation (Koshy, V. 2010).  
The other way that this project will ensure validity will be through the use of triangulation. Which within this context will involve collecting data from more than one point of view. Then contrasting the conclusions made between all data collected in order to draw conclusions (Koshy, V. 2010).  The use of triangulation ensures that any finding is cross checked by more than one type of data to help draw up conclusions (Johnson, R. and Christensen, L. 2017). The researcher collected data through a number of sources to help find the common themes that occurred. 
[bookmark: _Toc5042461]Sampling
When completing any research, it is impossible to collect data from all respondents that are linked to the study, instead a sample must be taken. The sample that you take is really important as the sample you select can impact the validity of the study (Chandra, S. and Sharma, R. 2007). It is impossible to collect data from every pupil the researcher teaches and it is therefore crucial that the sample reflects the variety of pupils within a school to provide the most accurate data to evaluate. 
Random sampling is considered one of the most effective methods for sampling as it will allow for a high probability that views will be collected from a variety of people within the population (Tomal, R. 2010). Although random sampling is considered to be the most effective within a school environment there are a number of different pupils that need to be represented. There needs to be an equal spread of both males and females, there needs to be pupils that are living in deprivation (Pupil Premium) and those pupils who are considered to have a learning disorder (SEN pupils). Therefore, random sampling could not allow for the study to ensure the data collected represented each of these categories. 
As the study needs to represent each of these categories within it another form of sampling to consider is stratified sampling. The use of stratified allows the researcher to collect data from equal amounts of participants from specific groups within a population (Tomil, D. 2010). This method of sampling would be more suited to this study as it would ensure that there are equal numbers of a participants.  Although this method allows for an equal number of participants to be chosen from both classes it does not ensure a fair representation of the variety of groups within a classroom.  
[bookmark: _Hlk523151850]For this study a purposeful sample will be the best method for collecting data. Purposeful sampling is often used in action research as it allows for the researcher to collect data from the participants that the study is aimed at (Tomil, D. 2010).  This method of sampling allows for the participants that are important within the study to be represented (Chandra, S. and Sharma, R. 2007). This would allow for data to be collected from all of the groups within a classroom. It will allow for any conclusions that are drawn from the study to consider different types of learners and a comparison to be made between different groups. 
For this study two classes will be used to compare data. One class will be in Key Stage 3 and the other will be in Key Stage 4. In both classes 15 pupils from each class will be asked to take part in the study. Half of the study will be female and the other half will be male. From each group a third, 10 pupils, will be considered to be living in deprivation and receive the pupil premium fund, another third will have some form of learning need and the final third will have neither of these. This would allow for the techniques being tried to be considered from a variety of perspectives and compare their responses. 
A purposeful study suits this research project as it allows for data and opinions to be collected for a variety of the population. However, it could bring into question the reliability of the study as the participants have been chosen by the researcher (Chandra, S. and Sharma, R. 2007). Therefore, the data collected could be considered biased and leaded towards the researchers’ opinions (Pathak, R. 2008).  The research is aware of this bias and will endeavour throughout the study to ensure that all data collected is fair and unbiased. 
[bookmark: _Toc5042462]Quantitative data collection 
Within a school environment there is lots of data that is collected on a daily basis and when conducting research, it is important to consider carefully the data that needs to be collected.  The researcher must design data collection that will help find out more about the impact (Sagor, R. 2005). For this research project data needed to be collected on the pupil’s attainment to see the impact the intervention had on the participants progress.   
One way that this is going to be achieved is through the use of tests. As a teacher tests are used often but, in most cases, just to give grades. A test’s primary purpose is to gauge understanding and if they are aggregated together it will inform your teaching highlighting what has been successful and what hasn’t worked (Sagor, R. 2000). In this study the part of the focus is on improving pupil’s ability to problem solve especially when multiple skills are being tested. To gauge whether increasing problem solving has an impact on attainment. When pupils were given an assessment their effort and results will be recorded to see if  progress is being made and if the participants attempt more of the questions over time. The test scores used within this project are data that is available from the school and were not made specifically for this study. All of the data has been anonymised to ensure the school and the participants cannot be identified.  
The other method of quantitative data that will be collected will be through questionnaires. Questionnaires are seen as an easy way to collect data and as they are easy to create and distribute. However, they can be misused if not thought about carefully enough before being distributed (Gillham, B. 2007). It was important to consider how structured the questionnaire is going to be. A structured questionnaire allows for easy analysis it can mean that responses are limited, however a less structured questionnaire can allow for a deeper response but becomes much more challenging to analyse (Gillham, B. 2007). In this study the researcher has chosen a more structured approach to the questionnaire as it will ensure the participants understand what is expected of them. 
As it is to be given the pupils in both KS3 and KS4 the questionnaire needs to be carefully considered to ensure that all ages groups can access it. The questionnaire will be structured on the Likert scale, as this will aid in helping the participants to understand how best to respond and stop them from feeling overwhelmed by being asked to write longer responses. However, the participants will be given an opportunity to express any other opinions they have at the end of the questionnaire to allow them space to express their views in more detail. 
The issue that arises with using a structured questionnaire is that as the participants are repeating a similar process for each question they may get bored and stop fully reading statements before responding. To ensure it is completed fully the researcher has decided to first ask the pupils if they agree with the statement before asking them to rank how strongly they feel about it (Albaum, 1997). The use of this type of Likert scale is to try and mitigate the issue of participants completing a questionnaire without considering their answer carefully. It will allow participants to not only agree/disagree with a statement but will also allow for pupils to give the strength in which they support the statement (Appendix 3). 
Finally, ethical considerations must be considered when giving questionnaires to participants that are in their care. Participants cannot feel forced to take part in the questionnaire (Cohen, L. et al 2011). To ensure this does not take place participants were asked to get permission from the parents/ guardians before filling in the questionnaire and it was explained to all participants that it is voluntary. Only participants that returned the permission form were allowed to complete the questionnaire. 
[bookmark: _Toc5042463]Qualitative data collection
The data collected from the questionnaires will then be used to develop the interview questions. The use of a semi structured interview will allow the researcher to use the analysis from the questionnaire to identify questions to begin the interview but then allows for the researcher to react to responses received during the interview and delve deeper into participants responses (Punch, K. and Oancea, A. 2009).  This type of interview will allow for every participant to start their interview in the same way but allow for scope to expand on particular points of interest to them allowing for more clarification and triangulation with the answers from the questionnaire. 
Due to the nature of the relationship between the researcher and participant this could either allow for a more honest discussion or it could affect the answers given.  As the participants are taught by the researcher it should allow for the interviews to be more honest and truthful as the participants and the researcher have a good rapport. This should hopefully put the participants at ease and allow the interview to flow more like an intimate conversation (Punch, K. and Oancea, A.  2009). 
However, this relationship could also cause the participant to feel unable to be truthful and honest. During interviews participants could be worried that what they say could be used against them in the future as there is no anonymity (Mertler, C. 2009). This becomes more complex when considering the power dynamic in a teacher pupil relationship. The participants may either feel that if they are honest and their views are not positive these will later be used against them or they may want to please the researcher and therefore give answers that they feel the researcher would want to hear. To help participants feel more at ease they will not be recorded during the interviews and instead notes will be made which they will be allowed to read over at any point and their name will not be included. Participants will be asked to consent to notes being taken during the interview. 


Findings 
In the following section the findings from the collected data will be discussed and explained in order to start to gain insight into the successes and limitations of this project. This section will begin by considering more carefully the effectiveness of the methods used allowing to give context into the information collected. The presentation of the results will come after by first looking at the quantitative data collected from the assessment’s participants took part in before going on to discuss the findings from the questionnaire. This will be paired with the findings from the interviews to help highlight any similarities or differences found between the interviews and questionnaires. 
[bookmark: _Toc5042464]Effectiveness of data collection methods 
[bookmark: _Toc5042465]Quantitative data collected 
For both classes used within this research project the number of questions that they attempted on an assessment was recorded from before and after the intervention was put into place. Due to department policy and the limited time that was allowed to be given over to assessments it has meant that in both cases a different assessment was used at the start and end of the project. As the participants did not retake the original test the researcher had to ensure that the assessments that they took had equivalent amount of reliability. It was crucial to ensure that the assessments were identical in every way except for the content of the questions (Johnson, B. and Christensen, L. 2008). The assessment used within the KS4 class was an exam paper designed by Edexcel. They were both a non-calculator foundation paper which made them the same length of time and same number of marks. However, one paper had one more question and this would have an impact on the comparison of how many questions they answered as in the second paper they could have attempted more questions. 
The Key Stage 3 assessments are made within the mathematics department and all of the questions on this assessment came from the textbook unit assessments. They again looked identical in layout and had five questions on each one. However, again due to each question having a section within it there were 2 more questions on the second assessment. Although the researcher tried to ensure the validity and reliability of these tests due to the nature that the assessments are not identical it means that a measurement of error is introduced to the study which needs to be acknowledged (Johnson, B. and Christensen, L. 2008). 
This will need to be considered when evaluating the impact of the on attainment the use of problem solving within class. The researcher will evaluate the number of questions that were attempted on both assessments in KS3 and KS4 to consider how many more were attempted. The researcher will remain aware that there could be issues with validity due to the assessments having different question content while looking identical and will factor that into the evaluation of the results. 
[bookmark: _Toc5042466]Questionnaire data collection 
The questionnaire that was designed by the researcher was piloted on members of the department before given the pupils to prevent questions leading to certain answers or questions that were not clear (Newby, P. 2014). This helped to develop the questionnaire fully to ensure that school pupils would be able to understand and answer the questions appropriately (Appendix 3). 
The questions within the questionnaire were designed based on the Likert Scale as this type of closed question allows for easier analysis. However, using closed questions when asking participants for their opinions and beliefs can mean that the responses you get are not fully representative and have been simplified (Gilliam, B. 2008). This coupled with the idea that participants may not be able to either fully understand the question or would not fill in the form whole-heartedly can cause questions about the validity of the data collected. To mitigate this the researcher was present within the room when the questionnaire was taken to help if participants got confused on what the question was asking (Menter, I. et al. 2011).  The pupils were also asked to first state if they agreed or disagreed with the statement before then rating how strongly they feel about it. This allowed the researcher to gain more validity as they had to understand firstly if they agreed and then consider how strongly they felt helping to identify anomalies within the data. 
[bookmark: _Toc5042467]Interview data collection
The information collected from the questionnaire allowed for the researcher to consider what questions needed to be asked further in order to probe into the results. The interviews were conducted with the questionnaire as a starting point. It was important to do it this way to help validate the data collected from the questionnaires. However, it was important the during this process the participants were given the opportunity to give us a different perspective helping to fully understand the problem (Gorard, S. and Taylor, C. 2004). During the interview the use of a semi structured approach allowed for participants to explain in more detail their points of view and allowed the researcher to develop participants answers based on their responses. 
One of the major concerns when considering the data from the interview is the effect that the researcher being the participants teacher could have on the reliability of the results. It was important during the interview stages that the researcher did not prompt the participants with particular questions to answer and leading them into giving certain points of view (Wellington, J. 2015). The concern the researcher had was that the participants would feel their answers should be what the researcher wanted to hear. However, by explaining the project through to the participants and getting them to go home and discuss their participation with their parents it allowed for them to understand that honesty was what was needed and ensured that the participants understood their right to anonymity and to withdraw if they wanted. 
[bookmark: _Toc5042468]Limitations of the participants
30 participants 15 from each class were asked to get permission from their parents to take part in the questionnaire. However, only 10 participants returned the permissions slips signed by themselves and their parents limiting the number of responses given. This to begin with caused concern for the researcher as it reduced the sample size for this study and this could cause the need to alter the way the data is analysed and may have meant that not all categories within the population were represented (Clifford, S. 2008). This however was not the case when looking into the participants that were asked. There was an even split of men and women asked within the study and an even split between ks3 and ks4. There were 3 pupil premium and 2 pupils with special educational needs involved in the study allowing for a variety of opinions to be gathered. As the study was reduced in size when collecting the qualitative data, the participants were interviewed to ensure that all categories of the population were given an opportunity to state their views. 
[bookmark: _Toc5042469]Impact on pupils engagement and attainment 
The purpose of the is project was to understand the impact collaborative learning and problem-solving activities have on pupil’s engagement and attainment. In order to see the impact on pupil attainment and engagement the researcher has analysed assessment data from both of the classes. 
[bookmark: _Toc5042470]Key Stage 3 assessments 
In KS3 pupils take assessments of a formative nature and are not given scores as the focus is on finding areas of strength and weakness to help guide teaching and learning. The pupils took two assessments during this project one at the beginning and one at the end. The amount of questions the pupils attempted was recorded in order to see if the use of collaborative learning and problem solving enabled the participants to feel more confident in attempting more questions. Below are the percentage of questions that were answered in both assessment 1 and assessment 2. It highlights that not all of the pupils attempted more questions between the first and second assessment but the trend is that they attempted more. Overall the class had a 10% increase in the number of questions answered between assessment 1 and assessment 2. 
	Decrease
	Increase

	Pupil
	Assessment 1
	Assessment 2
	Pupil
	Assessment 1
	Assessment 2

	A
	44
	18
	L
	63
	94

	B
	81
	65
	M
	88
	100

	C
	63
	41
	N
	50
	82

	D
	63
	53
	O
	63
	100

	E
	50
	24
	P
	88
	100

	F
	44
	41
	Q
	75
	88

	G
	56
	53
	R
	56
	65

	H
	56
	24
	S
	56
	76

	I
	81
	65
	T
	50
	53

	J
	69
	65
	U
	31
	35

	K
	75
	41
	V
	38
	65

	 
	 
	 
	W
	13
	35

	 
	 
	 
	X
	19
	41

	 
	 
	 
	Y
	50
	88



The results vary from pupil to pupil, there are some who have attempted more during the second assessment such as participants L, O, and Y though not every participant improved the number of questions they attempted such as participants 1, 6 and 19 who attempted less on the second assessment. However, on average participants attempted more questions on the second assessment. In the first assessment on average pupils attempted 53% of the questions whereas in the second they attempted 63%.  This is an increase in the amount of questions pupils attempted in the second assessment after the intervention had been put in place.
[bookmark: _Toc5042471]Key Stage 4 assessments
With the KS4 class the assessments used were GCSE papers. The class took the first paper as part of their mock at the end of year 10 and then took another paper towards the end of the research project. The number of questions attempted in both papers was again analysed and the graph below shows the comparison between the first paper and the second. 

In this case unlike with the KS3 group the pupils attempted in most cases nearly identical percentage of questions or often slightly less. On average the participants attempted 2% less on the second paper compared to the fist paper that the took in year 10. 
However, for this assessment it was summative so each participant was given a score out of 80. When they were compared there was in increase in the amount of marks given between paper 1 and paper 2. The graph below shows the results from both papers and compares the scores gained on the first compared to those on the second. 

As it shows above all but one of the participants gained marks between the start and end of the project. If you look at participant 6 you will see that they attempted basically the same number of questions both times but in the second paper they achieved over double the score gaining only 11 marks on the first paper whereas they gained 24 on the second. Participant 7 is interesting as on the first paper they attempted more questions but they got more marks from the fewer questions they tried on the second paper. 
However, there are a few participants that did not increase the amount of marks they received. Participant 11 attempted 9% more on the second paper which when looking at the other participants trends should have seen a bigger increase in the amount of marks but they only gained 1 mark. This is an anomaly within the results as the only participant who did not increase their marks greatly during this project.  
[bookmark: _Toc5042472]Participants views on Collaboration and its impact on their learning 
Participants were given a questionnaire to complete asking their opinions on the interventions put in place. Firstly, they were asked to consider the impact of collaboration on their learning. Participants were asked whether or not they felt that working collaboratively improved their understanding of mathematics. Below the pie chart shows their responses. 

As the graph shows, nearly all of the participants asked either strongly agreed or agreed that they felt the group work was helping them to better understand the mathematics they were learning. Only 10% of the participants asked stated that they did not feel that the group work was having a positive impact on their understanding. 
During interviews participants stated their enjoyed of working with their peers. They explained that often they felt that a peer could explain how they worked out the problem in cases better than the teacher as it is on their own level. However, the few participants who disagreed felt that often pupils were more interested in getting the correct answer than giving help. 
However later in the questionnaire participants were asked to consider if they were stuck on a problem did they feel asking their peer would allow them to gain greater understanding. The graph below shows that there were a greater number of participants that did not feel this was the case. 

With this statement there were fewer participants that strongly agreed that this helped build understanding and 30% of the participants asked disagreed with this statement. They did not feel that their peers helped them when they were unsure of what to do. 
During the interview’s participants stated that when they are a bit unsure, they would seek support from their peers but when they truly do not know what to do, they could not have support from their peers. They felt that they needed instruction from the teacher on where to begin the problem. When prompted as to why some were happy to try with their peers first a few argued that they did not trust the steps and needed conformation that they were correct before following their instruction. 
Although the participants felt that they were improving their understanding by working collaboratively with their peers when they were faced with a problem that they could not fully understand they wanted to more support and felt that this was best placed from their teacher and not another peer. This highlights how important it is for pupils to practice using the higher order thinking skills and ensure they are able to explain what they are doing in order to support each other and develop more independence in their learning. 
[bookmark: _Toc5042473]Participants views on the impact of problem-solving activities on their learning
Participants were also asked to consider how they felt the use of problem-solving activities were impacting their understanding and engagement within maths. 

They were asked if they preferred to be given a problem to try before being shown how to solve it and all of the participants asked agreed with this statement. The participants felt that they had a better understanding of the problem if they first got to have a go before being prompted and shown how to solve it. 
During the interviews all participants felt that they were better equipped to understand how to solve a problem if they were given the chance to consider it first. Though the majority of the participants stated that they did not want too long on the problem if they were stuck as they were unable to even start.
However, when asked later in the questionnaire if they felt that by attempting more problems in class they felt more confident in being able to attempt to answer them the response was not as positive. 

Nearly a quarter of the participants asked stated that they did not feel more confident about answering problems now after being given a number to try.  This highlights a disparity between participants feeling that being given a problem first allows them time to understand and those that are willing to attempt the problem. This coupled with the data highlighting that participants attempts at a question did not rise greatly during the project shows that pupils do not feel more confident to try more problems even though they stated that they prefer to be given that opportunity before being shown the steps.







[bookmark: _Toc5042474]Findings placed in the context of research 
The purpose of the project was to aid in the improvement of the school by ensuring teaching is consistent, challenging and therefore has a significant and positive impact on pupil outcomes. The findings will therefore be critically evaluated to consider if the intervention has had an impact on pupils’ outcomes. It also will need to consider how this intervention feeds into the national priority of educational excellence everywhere, trailing strategies to help develop engagement and enthusiasm as discussed above engagement leads to attainment. For these reasons the focus of the findings will be on evaluating the effectiveness of the strategies on engagement and then considering the link that has made to pupils’ outcomes. Before going on to consider the process of data collection and evaluation to understand the next steps that must be taken. 
[bookmark: _Toc5042475]Evaluation of impact on engagement  
During the questionnaire and interview stage of the research it became clear that pupils valued the opportunity to work collaboratively with a peer. However, once a pupil became stuck, they were very reluctant to speak to a peer and felt the only person that could aid them was the teacher. This highlighted clearly that pupils were missing out on those higher order skills that allowed them to explain and analyse the problem together and that as soon as they faced a problem, they did not feel their peer was the best person to assist them. The DfE stress the importance or organising group work carefully to ensure that they feel part of the group and work effectively (2004). This however, in practice was not enough, groups were considered carefully and pupils were assigned to tables based on their ability allowing for a range of skills on one table but they still did not feel able to ask their peers for help. 
When considering why this was not the case the researcher started to consider how what pupils did when they became stuck. The common response was ‘I don’t know what to do’ or ‘I don’t get it’. As a skilled practitioner it is then the teacher’s job to probe until the root of the problem is identified to be able to help. Pupils cannot necessarily find the root of the problem and therefore are unable to help. When getting pupils to work collaboratively it is more than just ensuring the group dynamics on paper should yield results. It is important to develop pupils’ skills at listening and asking good questions. Pupils must be able to ask questions when they are stuck to give the other pupil prompts on where best to help and they must be able to listen to each other to help them get the most of the discussions (Alber, R. 2017). When these skills are lacking the use of collaborative learning will only have effects when pupils are confident in how to answer a problem. 
According to Vygotsky, the developer of social constructivism, the use of scaffolding is important as it allows pupils to bridge the gap between what they already know and the new learning. Vygotsky argues that there is a difference between what a pupil can achieve on their own and what they can achieve with guidance form a skilled partner. One of his main arguments in social constructivism is that to help develop the pupil’s knowledge, teachers should use collaborative learning activities allowing for less competent learners to be paired with a more skilled pupil to develop understanding (McLeod, S. 2018). It became clear through this study that more guidance was needed for pupils to support each other. It wasn’t enough to just pair pupils carefully they needed support in how to help each other. 
 If the teacher does not have a good understanding of the pupil’s skills and knowledge then it can be difficult to ensure that the pupils are being pushed and stretched into the zone of proximal development. If helped too much they can become passive learners and this stops them improving their attainment (Sarikas, C. 2018). During this study, it showed that many of the pupils had been given too much help in the past and that it then became very difficult to get pupils to work collaboratively without a lot of help from the teacher. These are skills that would need to be developed further with the classes in order to progress pupils independence and collaborative learning. 
[bookmark: _Toc5042476]Impact of problem solving on attainment 
As stated above in the literature it is argued by many leading educationalists that it is important to give pupils a real-life context for their learning that allows them to explore their understanding in a familiar context. The use of problem solving is important when considering this as it allows a context to be given and skills to be practiced while developing greater understanding (Swann, 2005).  Every participant asked stated that they would prefer to be given a problem to solve and time to consider how to solve it before being shown the answer. During the lesson’s pupils were given opportunities to speak collaboratively and consider how to solve a problem before being guided to a solution. However, when looking at the number of questions attempt on an assessment and the pupil’s responses on if they felt that this was helping them feel more confident about answering questions it showed to have little impact. A quarter of the pupils stated they didn’t feel more confident and there was a small rise in the amount of questions answered confirms that the problem solving in class did not increase their ability to solve problems independently. 
 During the intervention problems were chosen closely to ensure that they allowed the pupils to develop a variety of solutions to the problem but that they were steered in the right direction when they got stuck (Prawat, R and Floden, R. 1994). However, as these problems had multiple ways to find a solution it may have meant that the pupils weren’t always explicitly clear on steps they can take to solve problems. During the activity’s pupils were highlighted to the different ways that the problems could be attempted and shown steps to help them find a solution but when asked to replicate that independently they were unable to. Although a pupil may appear to have understood how to solve a problem during the lesson that does not mean that they are able to understand that they can use those strategies on other problems (Winne, P. and Azevedo, R. 2014). This needs to be addressed in the future to ensure that it is explicitly clear the steps that can be taken to solve a problem. It is not enough just give pupils the opportunity to solve problems they need to be given opportunities to practice different problem solving strategies (Mills, K and Kim, H. 2017). 
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Throughout this study one of the strengths that has been highlighted by both the questionnaire, interviews, empirical evidence by the researcher and other members of the school is the impact the collaborative learning has had on the pupils’ level of engagement. In the literature above the impact of collaborative learning has been explored and the findings have already highlighted how this investigation backs up their arguments. The biggest change that can be seen in the classroom is the dialog that is occurring between the pupils. One of the fears that many new teachers have with allowing pupils to work collaboratively is that they will become distracted and this will hinder their progress. However, this investigation has found that not to be the case, most of the pupils are willing to discuss the work they are attempting and by doing so they are opening up their own mind to the understanding that there are different points of view and solutions to a problem that they may not have encountered before (Terwel, J. 2011). The project highlighted the pupils need for strategies that they can use when they face a new problem. As this strategy is relatively new to the classes in this investigation it may be that the results on attainment may not be seen in the first instances but both the researcher and the participant have noticed an impact on the engagement within lessons. 
This investigation has highlighted the importance of allowing Key Stage 4 classes the opportunity to work closely together and discuss how to approach problems as it allows them to consider how they will answer similar questions when faced with it independently in an exam. Through analysing the Key stage 4 test data it became clear the pupils did not attempt more of the questions on the second paper they were given but they did gain more marks. These tests were taken either side of the summer holidays and pupils theoretically should have done better on the first paper due to it being at the end of an academic year and the learning still fresh. Whereas the second paper was taken not long after the return to school and little content had been reviewed or taught at this point (McCarney, M. 2015). One of the major changes that occurred for this class however was the implementation collaborative learning and the introduction of more problem-solving activities for them to unpick together with less teacher led content encouraging them to work together more closely. 
 These findings were further backed up by the participant during their interviews. There was a consensus between the participants interviewed that they enjoyed attending mathematics more now that they got more opportunity to discuss problems with their peers. They highlighted that at times it is easier for a peer of your own age to explain it to you rather than a teacher who may not explain it the way you would best understand. Above in the literature review the benefits of collaboration were discussed as well as things that needed to be considered. Although participants were positive about the use of collaborative learning within their lessons there is still further to go to ensure that it has maximum impact. Pupils still felt that once they become stuck it was very difficult for a peer to help and they were often reluctant to ask. Later in this report this will be considered in more detail to while discussing the next steps. 
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There are a few areas that have been highlighted that could be improved if the project was started again. The first issue that needs to be addressed is that the group in Key Stage 4 changed during the intervention. It was decided by the school that pupils in year 11 needed to be moved around. This was after the tests were administered so that data is based on the original group but the questionnaires and interviews were conducted once the group had changed. The pupils that were asked to complete both were not moved during the change but the new additions to the class may have had an impact on their views. 
One of the major weaknesses of this study is the limited number of participants that took part in the questionnaires and interviews. The pupils were asked to gain consent from their parents before taking part in the study. However, instead of having 15 participants from each group only 10 participants from both classes were happy to take part in the study. This will have an impact on the generalizability of the study as it then may not apply to the greater population. The more responses that a study receives allow for the information gathered to be more accurate to the views of the population (Lodico, M. et al 2006). As I only got a third of the intended sample to respond the concern would be that the findings may not be a true reflection on the class as a whole. This would be something that would need to be addressed moving forward by considering doing another round of data collection and analysis before rolling out any of the results to the wider school. 
Through the analysis of the data and conversations had during the interview stage it has been highlighted that the problem-solving activities, while allowing pupils to consider how they would attempt a problem, had a negative impact on their confidence due to their limited knowledge on the steps to take. Pupils need to be given more time and strategies to allow them to fully develop their problem-solving skills and feel more confident in their ability. When given problem solving tasks to complete within maths in the future it will be important to give them examples of ways to solve the problem allowing them to build a ‘toolkit’ of strategies to help with a variety of problems (Kilgariff, L. 2018). The activities used during this intervention allowed for the pupils to be exposed to strategies and to discuss with their peers how they would tackle the problem, however explicit links were not made between the skills they were using and how that could be applied to a variety of problems. Therefore, there was not as big an impact on their confidence to independently solve problems. 
[bookmark: _Toc5042480]Impact of the project on self
This project has focused on appropriate strategies to improve engagement. As stated above, engagement in mathematics has been on the decline and schools are struggling to get pupils to reach their attainment. The researcher has through this project focused on understanding the issues that relate to making mathematics a more accessible and enjoyable topic. First the use of collaborative learning was something that the researcher had considered trying in the past but due to fears about pupil behaviour and comments made by other more members of staff had been put off. After trailing this with two classes the researcher has decided to try sitting all of their classes into groups to allow for more discussion to take place. Although there are still areas for improvement within the classroom and pupils need to be taught how to effectively work together it has allowed for much more conversation and deliberation within the maths classroom. 
With the regards to the problem solving it has been interesting for the researcher to focus on an area that can be difficult to teach properly. It has allowed for the researcher to consider more carefully to pick problems that allow pupils to practice a variety of skills and not just the ones being covered in the lesson. This has allowed pupils to see the connections between topics within mathematics. However, more work needs to be done within lessons to help pupils gain the techniques they need to tackle the problem. It is clear from the data and speaking to the pupils that they value the opportunity to be given a challenge but are often missing the tools they need to fully understand how to solve the problems. 
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The data collected from the participants highlighted the importance they put on being able to discuss their work with their peers. There has been a definite improvement in the discussion that is taking place within the classroom and this has allowed pupils to develop their understanding and be able to articulate their thought processes. They are getting used to working together to solve problems and trying to develop solutions by themselves. However, through the data that was collected it is clear that pupils feel that when they become stuck, they are unable to ask anyone for help but the teacher. More work needs to be done with the participants to develop tools that allow them to feel confident to help each other.
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As mentioned at the start of this project one of the school’s improvement targets this year was to improve challenge and raise expectations through teaching and learning. The mathematics department has been working hard this term to improve attainment and engagement. While the Head teacher and other members of Senior Leadership have been walking around the school they have commented on the use of group work within the classroom and the increase in discussions due to this. This acknowledgement by them along with the data collected about pupils perceptions has encouraged other members of the mathematics department to group pupils to allow for more collaboration and to engage pupils more within lessons. 
It is too soon yet to evaluate the impact this has had on pupils attainment but at the end of the academic year it will be important to consider the attainment made by pupils within these classes to be able to verify the impact. These findings would then be presented to the school in order to explain the project and its aims to encourage other departments to trail it and see if they saw similar results. 
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The teaching of mathematics has been much debated within recent years as many professionals try to come up with a best cause of action to tackle the issue of low numeracy levels and ensure that all pupils reach their potential. Previously mathematics had been taught traditionally using a very teacher focused method with tasks being solely deliberate practice. This has caused many pupils to leave school without the appropriate skills to be able to access the world of work. Due to the poor results and lack of skills pupils are leaving school with research has been undertaken to find strategies to increase pupil attainment. 
This paper looked specifically at the impact of changing the teaching of mathematics to be a more collaborative and problem-solving based approach to raise pupils’ engagement and attainment. Much research has been done into different teaching approaches not only within mathematics and collaborative learning has come out as one way to increase pupils’ attainment as well as improving engagement. Problem solving is an area of mathematics that has been developing in recent years and is often an area that is not well taught or taught at all. The project aimed to see what the impact would be on pupils’ engagement and attainment when both elements were implemented within lessons. 
The researcher implemented intervention that allowed for pupils to work collaboratively within each lesson. It became clear through data collection and analysis that collaborative learning had managed to raise engagement within the lessons. Most participants felt that they enjoyed mathematics lessons more when they were given the opportunity to discuss the work with their peer. This became more problematic when they came up against a problem that they did not know how to tackle. More work would need to be done into training pupils to better understand how to help their peers when they are stuck to ensure that they are given helpful advice and not just telling others the answer. 
Problem solving was incorporated into all of the lessons with the researcher looking for more complex tasks that would encourage pupils to use a variety of skills.  The use of collaborative learning tied in here well as it allowed pupils to discuss the problem with a peer and come up with solutions together. This again had mixed success as pupils enjoyed the opportunity to attempt a problem before they were helped through the process. However, many did not have the skills to attempt the problem fully and therefore felt that they were often unsure of how to start. It is important pupils are exposed to problems such as these to get them used to implementing a variety of skills. More work needs to be done to aid pupils in the process to solve a problem. 
When considering the impact on attainment these interventions have it is too early to tell. The interventions have caused an increase in the number of questions attempted within KS3 and have increased the number of marks on one paper within KS4. This research would need to be continued for a year and would need to be compared against a class that has not had such intervention to be able to measure its bigger impact on the attainment of the pupils. 
This project has had some success in helping develop further the course of action that the researcher and the department need to take in order to best help the pupils. Further work will now need to be done to help continue this momentum and this will be done in the form of recommendations for both the mathematics department and the school as a whole to move forward (Appendix 1). 
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In light of these conclusions, the following recommendations could be put into place: 
· Collaborative learning should be used more within mathematic lessons, all lessons should have an element of collaborative learning and teachers should try using grouped tables within their classrooms to allow for more discussion. 
· As a mathematics department strategies need to be designed and put into place to develop pupils skills at helping others and working effectively collaboratively to allow for maximum impact to be achieved. 
· Problem solving tasks need to be identified and worked into the scheme of work to allow for problems to test a variety of skills and for them to not just be focused on the topic being covered that day. 
· The mathematics department should discuss templates and strategies that the pupils should be taught to help with solving problems and use those consistently. This will allow all pupils to have similar methods at hand when they are stuck even if they move class or teacher. 
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Ensure educational excellence in all lessons to help improve pupils numeracy. 

	Objectives
	Success Criteria
	Actions to be taken
	Timeline 

	· To increase engagement within mathematics lessons in both KS3 and KS4









· An increase in pupil attainment within mathematics in both KS3 and KS4
	· Pupils are actively engaged in lessons attempting a variety of tasks becoming more active learners. 
· Pupils express that they are being challenge within lessons and that they feel the pace of the lessons ensure that they don’t get bored. 
· Pupils participate more in lessons by 

· Pupils able to use their mathematical skills in a variety of contexts. 
· Pupils to be able to solve problems using multiple steps in exam conditions. 
	· Tasks and activities within the department to be discussed and developed to ensure that lessons involve engaging problems that get pupils thinking. 
· Collaborative learning incorporated into every lesson for part of it at least.



· Problem solving skills to be more explicitly developed in class with pupils shown the steps to take to solve a problem. 
· Problem solving activities and questions used in every lesson allowing pupils to regularly experience problems.
· Use problems that include multiple steps of mathematics not only the topic covered in that lesson. 
	
Before the end of the year in preparation for the next year. 
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Slides from School X training session on the new school improvement plan. 
[image: ]
First slide was information given about the SSAT framework in which the school’s improvement targets were based. 

[image: ]
Priorities put forward by School X as the focus for the school improvement report. This research project fits into the first priority of ensuring outstanding teaching and learning for all pupils to help improve all students’ outcomes. 
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Example of a question that was changed after the questionnaire was piloted with other members of staff. 
First Draft: 
Working collaboratively has improved my understanding of mathematics. 
Agree 			Disagree 
How strongly do you feel about that? 
      1		2		3		4		5
Strongly agree				Strongly Disagree 

The second part of the question when asked to rate how strongly they felt about their statement was difficult for members of the staff to complete and it needed to be changed to allow for participants to be able complete the questionnaire truthfully. 

How strongly do you feel about the statement?
      1			2			3		4		5
Weak 								Strong 
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Questions used as prompts during the interview to help start the conversation. 

1) How does working in groups effect your learning?

2) What steps do you take when you get stuck on a problem? 

3) If peer is not mentioned – would you ask a peer for help? Why/why not? 

4) Do you prefer looking at a problem before you are shown how to solve it? Why/why not? 

5) How does solving problems in class effect your confidence in doing them independently?

6) How has working in groups effected your view on maths lessons? (prompt- thinking about enjoyment and interest.

7) How has trying problem-based activities in class effected your view on maths lessons? (prompt- thinking about enjoyment and interest.)
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APPLICATION FOR ETHICAL APPROVAL

In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. A researcher may not be covered by the University’s insurance if ethical approval has not been obtained prior to commencement.

The University follows the OECD Frascati manual definition of research activity: “creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this covers activities undertaken by members of staff, postgraduate research students, and both taught postgraduate and undergraduate students working on dissertations/projects.

The individual undertaking the research activity is known as the “principal researcher”.

Ethical approval is not required for routine audits, performance reviews, quality assurance studies, testing within normal educational requirements, and literary or artistic criticism.

Please read the notes for guidance before completing ALL sections of the form.

This form must be completed and approved prior to undertaking any research activity. Please see Checklist for details of process for different categories of application.  


SECTION A: About You (Principal Researcher)

	Full Name:
	Emma Fiander

	Tick all boxes which apply:

	Member of staff:
	☐	Student:
	☒	Honorary research fellow:
	☐


	Faculty/School/Centre:
	Faculty of Education and Communities

	Campus:
	Swansea

	E-mail address:
	EFiander.152190@student.uwtsd.ac.uk

	Contact Telephone Number:
	07875211859

	For students:

	Student Number:
	P152190
	Undergraduate
	☐
	Programme of Study:
	MA Education (TeachFirst)
	Taught Postgraduate
	☒
	Director of Studies/Supervisor:
	Junnine Thomas-Walters
	Research
	☐


SECTION B: Approval for Research Activity

	Has the research activity received approval in principle?
(please check the Guidance Notes as to the appropriate approval process for different levels of research by different categories of individual)
	YES
	☒	NO
	☐
	     
	Date

	If Yes, please indicate source of approval (and date where known):
	Research Degrees Committee
	☐	

	
	Faculty Research Committee
	☐	

	
	Other (write in)
Module Leader – Miriam Norton
Programme Director- Junnine Thomas -Walters
	☒	25/06/2018


Approval in principle must be obtained from the relevant source prior to seeking ethical approval.

SECTION C:  External Ethical Guidance Materials

	Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines.

	BERA. (2011). Ethical Guidelines for Educational Research. BERA.
	☒
	Shaw, C. Brady, L. and Davey, C. (2011). Guidelines for Research with Children and Young People. London: NCB Research Centre.
	☒

	University of Wales Trinty Saint David. (2015). Research Ethics and Integrity Code of Practice. University of Trinty Saint David.
	☒




SECTION D: External Collaborative Research Activity

	Does the research activity involve collaborators outside of the University?
	YES
	☐
	NO
	☒

	
If Yes, please provide the name of the external organisation and name and contact details for the main contact person:

	Institution
	

	Contact person name
	

	Contact person e-mail address
	



Where research activity is carried out in collaboration with an external organisation
	Does this organisation have its own ethics approval system?
	YES
	☐
	NO
	☒

	If Yes, please attach a copy of any final approval (or interim approval) from the organisation




SECTION E: Details of Research Activity

	Indicative title:
	The use of problem solving and critical thinking skills in mathematics lessons to improve engagement and attainment.

	Proposed start date:
	01/09/2018
	Proposed end date:
	01/10/2018

	Purpose of research activity (including aims and objectives)
Outline the purpose, aims and objectives of the research activity, including key research questions. Show briefly how existing research has informed the proposed activity and explain what the research activity will add and how it addresses an area of importance. (Maximum 300 words)

	
Pupils are underperforming in mathematics Ofsted found that in 2011 37000 pupils achieved a level 5 at primary school but these pupils go onto only get a c at GCSE (Ofsted, 2012). Estyn go further and argue that even those pupils leaving school with a C at GCSE were unable to demonstrate their numeracy skills (2013). Maths teaching has been criticised for lessons that follow a similar structure whereby they learn something new and then practice it in a short exercise. This has caused pupils to become passive learners and they are often unlikely to attempt problems that involve them thinking about the process (Swan, 2005). Estyn argue that there are not enough opportunities in Key Stage Three for pupils to connect and extend their knowledge and skills in a wide range of areas (2015). 

The researcher will look at using problems within the lessons to help pupils make connections between different areas of maths. Often in lessons problems are picked poorly as they are just worded problems that are linked to the topic they have been studying so little thought is needed (Boaler, 20016). The researcher intends to carefully choose activities that ensure pupils are playing an active part in their learning and develop their skills at solving problems to see the impact this will have on the engagement and attainment. The problem-solving activities used in these lessons will be tasks that do not have a definite answer and that pupils will need to discuss and debate to see if they can come up with their own way of tackling the problem. These tasks will be used to help promote discussion and encourage pupils to consider their mathematical knowledge to justify their response. This can help improve their confidence and understanding (Estyn, 2015). Other problems will be taken from GCSE papers to help pupils develop their skills on identifying the skills they need and help them develop deeper understanding of the skills being taught. 


This project aims to: 
· Increase pupils’ enjoyment and engagement in maths lessons. 
· Help pupils develop new skills and build confidence in solving problems.
· Encourage deeper understanding of topics to allow for pupils’ attainment to rise. 

For this research project the key questions will be: 
· Will changing the activities used within the classroom have an impact on engagement? 
· What new skills or learning will pupils develop with these activities? 
· How will developing pupils’ problem-solving skills affect their attainment? 

References: 

Boaler, J. (2016). Mathematical Mindsets. San Francisco: Jossey-Boss. 57-92.

Estyn (2015) Good Practice in Mathematics at Key Stage 3. Cardiff: Estyn

Estyn (2013) Good Practice in Mathematics at Key Stage 4. Cardiff: Estyn

Ofsted (2012). Mathematics to measure. London: Ofsted.

Ofsted (2009). Mathematics: Understanding the Score. London: Ofsted.

Swan, M. (2005). Improving learning in mathematics: challenges and strategies. Department for Education and Skills Standards Unit.

(this box should expand as you type)

	Proposed methods
Provide a brief summary of all the methods that may be used in the research activity, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed. (Maximum 600 words)

	
Due to the nature of the research comparing the improvement in attainment and confidence, the researcher will use both quantitative and qualitative methods to collect her data. The use of a mixed method of research insures that the data collected is accurate and also allows a clearer picture of the study than you would get if only one form of research was taken (Cohen, L. Manion, L and Morrison, K., 2013). The researcher will focus her research mostly in the interpretive paradigm using both interviews and questionnaires to gain the perspective of the participants and gauge the effect of incorporating more higher order thinking skills has on their attainment and engagement in mathematics. Both questionnaires and interviews will be used in order to triangulate the data collected. However, in order to consider the effect on attainment, quantitative assessments will be incorporated within the research to assess continual attainment. 

Questionnaires

The researcher intends to ask two classes, one in KS3 and one in KS4, to complete the questionnaire. This will allow for a comparison of the impact between the key stages. Therefore, she will ask participants their key stage on the questionnaire. Each participant will be invited to take part in the questionnaire and their right to withdraw at any given point will be explained to the participants. The questionnaire will be structured on the Likert scale, but to ensure it is completed fully the researcher has decided to first ask the pupils if they agree with the statement before asking them to rank how strongly they feel about the statement (Albaum, 1997). The use of this type of Likert scale is to try and mitigate the issue of participants completing a questionnaire without considering their answer carefully. 

Interviews 
The researcher intends to interview 4 pupils from each class. The 8 pupils will be invited based on different demographics and it will be made clear to all participants that they can withdraw at any time. The questions in the interview will be structured as open-ended questions and will be as unobtrusive as possible. Also, depending on their responses, there may be a need for the researcher to follow up with another question to encourage the participant to fully explain their answers. Furthermore, with the participants consent notes will be taken during the interviews but participants will not be recorded. Guidance on conducting interviews will be drawn from (Delamont, 2012) and (Shaw, C. Brady, L. and Davey, C., 2011) and on conducting her interviews the researcher will seek advice from her adviser.


Assessment materials. 

The researcher plans to include data collected from assessment materials completed by the participants throughout the course of the year or the previous year. The pupils will be given a problem-solving assessment at the start of the intervention and the researcher will give another identical assessment at the end to be able to measure the impact of the intervention. As part of the consent form participants will be asked to give permission for the researcher to access historic data from the previous academic year. 

Albaum, G. (1997). The Likert scale revisited: An alternate version. Journal of the Market Research Society,, p. 331-348.

Cohen, L. Manion, L and Morrison, K. (2013). Research Methods in Education. Routledge.

Delamont, S. (2012). Handbook of Qualitative Research in Education. Edward Elgar Publishing.

Shaw, C. B. (2011). Guidelines for Research with Children and Young People. London: NCB Research Centre.
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	Location of research activity
Identify all locations where research activity will take place.

	
The research will take place at a school on the outskirts of a city in England. For the sake of anonymity, no more details can be given on the location as this may lead to uncovering the school and participants. 
(this box should expand as you type)

	Research activity outside of the UK
If research activity will take place overseas, you are responsible for ensuring that local ethical considerations are complied with and that the relevant permissions are sought. Specify any local guidelines (e.g. from local professional associations/learned societies/universities) that exist and whether these involve any ethical stipulations beyond those usual in the UK (provide details of any licenses or permissions required). Also specify whether there are any specific ethical issues raised by the local context in which the research activity is taking place, for example, particular cultural sensitivities or vulnerabilities of participants.

	
N/A
(this box should expand as you type)




SECTION F: Scope of Research Activity

	Will the research activity include:
	
YES
	
NO

	Use of a questionnaire or similar research instrument?
	☒
	☐

	Use of interviews?
	☒
	☐

	Use of diaries?
	☐
	☒

	Participant observation with their knowledge?
	☐
	☒

	Participant observation without their knowledge?
	☐
	☒

	Use of video or audio recording?
	☐
	☒

	Access to personal or confidential information without the participants’ specific consent?
	☐
	☒

	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	Investigation of participants involved in illegal activities?
	☐
	☒

	Use of procedures that involve deception?
	☐
	☒

	Administration of any substance, agent or placebo?
	☐
	☒

	Working with live vertebrate animals?
	☐
	☒

	Other primary data collection methods, please explain in this box



	☐
	☒



If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the following sections (please refer to Guidance Notes).

[bookmark: _GoBack]If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 
SECTION G: Intended Participants

	Who are the intended participants:
	
YES
	
NO

	Students or staff at the University?
	☐
	☒

	Adults (over the age of 18 and competent to give consent)?
	☐
	☒

	Vulnerable adults?
	☐
	☒

	Children under 18?
	☒
	☐

	Prisoners?
	☐
	☒

	Young offenders?
	☐
	☒

	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☒

	People engaged in illegal activities?
	☐
	☒

	Others (please identify):


	☐
	☒



	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	Questionnaires: 
Two classes of 30 children will be asked to take part and complete the questionnaire. One will be Key Stage 3 (Set 2 of 7) and the other with be Key stage 4 (set 3 of 7). This will allow for the researcher to investigate the impact in both key stages as well as consider the impact on a variety of social backgrounds and age ranges. 

Interviews: 
4 pupils will be identified from each class to take part in the interview. Participants will be asked for their consent to be interviewed.
There will be 2 boys and 2 girls from each class. 
2 of the pupils from each class will be pupil premium or on Free school meals this will be identified through the school’s data that is open for teaching staff to use. 
  

this box should expand as you type)



	Information for participants:
	
YES
	NO
	
N/A

	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
	☒
	☐
	☐

	Will you tell participants that their participation is voluntary?
	☒
	☐
	☐

	Will you obtain written consent for participation?
	☒
	☐
	☐

	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	☒
	☐
	☐

	If the research is observational, will you ask participants for their consent to being observed?
	☒
	☐
	☐

	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☒
	☐
	☐

	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☒
	☐
	☐

	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☒
	☐
	☐

	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☒
	☐
	☐

	If NO to any of above questions, please give an explanation 

	


(this box should expand as you type)



	Information for participants:
	
YES
	NO
	
N/A

	Will participants be paid?
	☐
	☒
	☐

	Is specialist electrical or other equipment to be used with participants?
	☐
	☒
	☐

	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	☒
	☐

	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☒
	☐

	If YES to any question, please provide full details 

	


(this box should expand as you type)



SECTION H: Anticipated Risks

	
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them. 

If you have completed a full risk assessment (for example as required by a laboratory, or external research collaborator) you may append that to this form.  

	Full risk assessment completed and appended? 

Yes                               ☐
 No                                   ☒


	Risks to participants
For example: emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information

	
Emotional distress 

The participants may become emotional or distressed when discussing their personal feelings and opinions about their ability. The researcher will make sure to monitor all participants closely for any signs of emotional distress or discomfort. The researcher will endeavour to put the participant’s minds at ease and to reduce the sense of intrusion and stop the process at any point if the participant seems to become upset (BERA, 2011). 
For participants that are chosen there is a risk that they may not want to take part but feel unable to decline due to the researcher being their teacher. The researcher will make it clear that the participant is able to withdraw and will be told of another member of staff that they can express their wish to withdraw. 
For members of the intervention group that are not chosen there could be a feeling of disappointment and cause upset. The researcher will explain to all members that they are all able to contribute in the form of the questionnaire and the researcher will endeavour to ensure that all members of the intervention group are able to have their say by including a box on the questionnaire for any other comments. 
 
Position of power

The researcher is aware that she is in a position of power and that the participants may participate in order to please the researcher. The participants may also feel pressured to participate as their peers are doing so (David, M. Edwards, R. and Alldred, P., 2001). The participants will each be given a letter outlining the research and asking for written consent. The participants will also be informed that another member of staff can be informed if they wish to withdraw from the research at any time and they do not feel able to tell the researcher. 

Safeguarding

The researcher while interviewing participants under the age of 18 could have a sensitive issue disclosed to them (Shaw, C. Brady, L. and Davey, C., 2011). The researcher will ensure to follow the school’s procedures when dealing with a safeguarding issue. She will inform the participant that this information needs to be passed onto the safeguarding officer within the school. 



(this box should expand as you type)

(this box should expand as you type)

	

	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	N/A

(this box should expand as you type)

	

	Risks to investigator
For example: personal safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	Bad Reputation 

If the researcher does not act in an ethical and professional manner during the project she could damage her reputation as well as damaging her ability to complete the course. Therefore, the researcher will become familiar with the guidelines set out by (BERA, 2011), (University of Wales Trinty Saint David, 2015) and (Shaw, C. Brady, L. and Davey, C., 2011) in order to ensure research is conducted professionally and ethically. 

Risk of accusation of harm 

The researcher could have a participant declare her to be a liar or that something untoward occurred during the research. The researcher will follow all ethical guidelines and ensure that all research is conducted professionally (BERA, 2011). All meetings with participants will be in a room close to other members of staff and will be conducted in rooms with windows to help mitigate any accusation of harm. Other members of the department will be aware that the interviews are taking place and will be nearby in case they are needed; the researcher will not be left in the building on their own with the participants. All interviews will be conducted during the school day to ensure that there are other adults present if they are required. 

Conflict of interest

As the researcher is also the class teacher of the pupils involved in the study, it may be seen by others as a conflict of interest to research their benefit. She will ensure that it is clear to all participants that anything they say during the research is confidential and that honesty is encouraged. All findings will be shared with the participants to ensure they are not misrepresented in any way. 


(this box should expand as you type)

	

	University/institutional risks
For example: adverse publicity, financial loss, data protection

	If the researcher does not behave in an ethical and professional manner she could negatively affect the reputation of the university. Furthermore, any participants who feel that their confidence has been broken or that they have been distressed may cause financial ramifications for the university. The participants could either choose to take up a legal challenge or choose to report their situation to the press. The researcher will ensure that she follows all guidelines given by (BERA, 2011), (University of Wales Trinty Saint David, 2015), (David, M. Edwards, R. and Alldred, P., 2001) and (Shaw, C. Brady, L. and Davey, C., 2011). 

(this box should expand as you type)

	

	Adverse outcomes
List measures put in place to limit any adverse effects or outcomes of research activity where appropriate. Include any emergency protocols. 

	

· The researcher will act ethically and professionally in accordance with all relevant UWTSD guidelines and protocols. 
· The participants will be given both written and verbal information about the research project, its progress and their rights. 
· The participants will be required to sign a consent form prior to research commencing. 
· The participants will be given a copy of the consent form to take home and inform their parents. 
· Participants will be informed that they are able to withdraw any time to another member of staff if they so wish. 
· The researcher will follow the school’s guidelines to ensure any safeguarding issues that arise are dealt with correctly. 
· Letters will be sent out to the parents of the pupils taking part in the research to gain parental consent before research begins. 
· The researcher will look for signs of emotional distress in the participants and action taken if concerns are raised. 
· Debriefing sessions will take place to ensure all participants feel they are not being misrepresented. 
· Researcher must familiarise herself and adhere to (BERA, 2011), (David, M. Edwards, R. and Alldred, P., 2001), (University of Wales Trinty Saint David, 2015) and (Shaw, C. Brady, L. and Davey, C., 2011). 
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	Disclosure and Barring Service

	If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.
	


YES
	


NO
	


N/A

	Has a DBS certificate been obtained?
	☒
	☐
	☐



SECTION I: Feedback, Consent and Confidentiality

	Feedback
What feedback will be provided to participants, how will this be done and when? 

	
There will be two stages of participant feedback. The first will be immediately after the interviews, and the second will be after the data analysis (before the results are released) to ensure that the researcher has interpreted the participants responses correctly.

 (this box should expand as you type)

	

	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded.

	
The researcher will initially discuss with the participants the research project and give them a letter outlining the following: 

The aims and objectives of the research
The research processes
Participants’ rights 
What the researcher’s role is 
What will be expected of the participants
Who will have access to the data and how it will be stored 
How the results will be presented 

The participants will then be asked to complete a consent form which will be explained both verbally and in writing to ensure they understand their role. Each participant will then be required to sign the consent form to confirm they have understood all of the information provided for them. 
All participants will be informed that everything will be anonymised and all data collected including the consent forms will be locked in a cabinet or stored on an encrypted USB.
Participants will be given a second copy of the letter and consent form for parents to complete and return before any research is undertaken. Parents will be given the researchers email address to contact if they have any questions about the research.
To ensure participants feel comfortable both them and their parents will be informed that interviews will be taken but that only notes will be written anonymously and the participants will not be recorded in any way during the interview. 

 (this box should expand as you type)

	

	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	
During the research, all data collected will be stored either on an encrypted USB or kept locked in a cabinet within the school to ensure the right to privacy of each participant. 

The researcher will remove all names and details of the participants and will use pseudonyms to ensure the anonymity. 


(this box should expand as you type)






SECTION J: Data Protection and Storage

In completing this section refer to the University’s Research Data Management Policy and the extensive resources on the University’s Research Data Management web pages (http://uwtsd.ac.uk/library/research-data-management/).
	
	YES
	NO

	Does the research activity involve personal data (as defined by the Data Protection Act)?
“personal data” means data which relate to a living individual who can be identified—
(a) from those data, or
(b) from those data and other information which is in the possession of, or is likely to come into the possession of, the data controller, and includes any expression of opinion about the individual and any indication of the intentions of the data controller or any other person in respect of the individual.
	☒
	☐

	If YES, provide a description of the data and explain why this data needs to be collected:

	Names and demographics of each participant (i.e. gender, age etc.) will be needed in order to identify any patterns during the analysis stage.

(this box should expand as you type)

	

	Does it involve sensitive personal data (as defined by the Data Protection Act)?
“Sensitive personal data” means personal data consisting of information as to –
(a) the racial or ethnic origin of the data subject,
(b) his political opinions,
(c ) his religious beliefs or other beliefs of a similar nature,
(d) whether he is a member of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) his physical or mental health or condition,
(f) his sexual life,
(g) the commission or alleged commission by him of any offence, or
(h) any proceedings for any offence committed or alleged to have been committed by him, the disposal of such proceedings or the sentence of any court in such proceedings.
	☐
	☒

	If YES, provide a description of the data and explain why this data needs to be collected:

	Although I have ticked no, due to the nature of qualitative data and my trusted position as their teacher there is a possibility that participants could disclose sensitive personal data. The researcher must be aware of this and her duties under the Data Protection act and will follow the guidance of the schools safeguarding policy ensuring the appropriate members of staff are informed if a discloser is made. 
V
School X Safeguarding Children Policy (2017) 

 (this box should expand as you type)



	Will the research activity involve storing personal data on one of the following:
	YES
	NO

	Manual files (i.e. in paper form)?
	☒
	☐

	University computers?
	☐
	☒

	Private company computers?
	☒
	☐

	Home or other personal computers?
	☐
	☒

	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☒
	☐

	“Cloud” storage or websites?
	☐
	☒

	Other – specify:

	☐
	☒

	For all stored data, explain the measures in place to ensure data confidentiality, including details of password protection, encryption and anonymisation:

	Data will be stored mainly on the researcher’s encrypted memory stick and will be password protected and anonymised. Data may also be kept on the school’s computer before being transferred to the researcher’s laptop. Again, documents will be password protected and anonymised. Participants will take assessments at the beginning and end of the research. These assessments are completed on paper and securely locked in a filing cabinet within the school. The data taken will be stored electronically and will be password protected and anonymised



(this box should expand as you type)


	Will the research activity involve any of the following activities:
	YES
	NO

	Electronic transfer of data in any form?
	☒
	☐

	Sharing of data with others at the University?
	☐
	☒

	Sharing of data with other organisations?
	☐
	☒

	Export of data outside the European Union or importing of data from outside the UK?
	☐
	☒

	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☐
	☒

	Publication of data that might allow identification of individuals?
	☐
	☒

	Use of data management system?
	☐
	☒

	Data archiving?
	☐
	☒

	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the Data Protection Act (and/or any international equivalent):

	

Data will only be transferred for the researcher’s personal use and will be password protected to ensure transfer is done securely, privately and in line with the Data Protection Act. 



(this box should expand as you type)



	List all who will have access to the data generated by the research activity:

	
Emma Fiander (Researcher) 

(this box should expand as you type)

	

	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	
Emma Fiander (Researcher)

(this box should expand as you type)

	

	Give details of data storage arrangements, including where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  

	
All data will be stored in a password protected file on the researcher’s laptop until the assignment has been marked by the university. After the marking all files will be deleted carefully to ensure the data is destroyed of appropriately and kept anonymous. Any raw data will be destroyed at the first opportunity in order to protecting the anonymity of the participants. This data will be destroyed in line with the school’s data protection policy following instructions from the data protection officer. 

School X. Data Protection Policy. (2017)

(this box should expand as you type)




SECTION K: Declaration

	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice

	Signature of applicant:
	[image: C:\Users\emmaf\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Emma Fiander.jpg]
	Date: 23/06/2018
	



For students:
	Director of Studies/Supervisor:
	

	Signature:
	


	Date:
	



For staff:
	Head of School/Assistant Dean:
	

	Signature:
	


	Date:
	




Checklist: Please complete the checklist below to ensure that you have completed the form according to the guidelines and attached any required documentation:
	☒
	I have read the guidance notes supplied before completing the form.

	☒
	I have completed ALL RELEVANT sections of the form in full.

	☒
	I confirm that the research activity has received approval in principle

	☒
	I have attached a copy of final/interim approval from external organisation (where appropriate)

	☒
	
I have attached a full risk assessment (and have NOT completed Section H of this form) (where appropriate)


	☒
	I understand that it is my responsibility to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice.

	☒
	I understand that before commencing data collection all documents aimed at respondents (including information sheets, consent forms, questionnaires, interview schedules etc.) must be confirmed by the DoS/Supervisor, module tutor or Head of School.




	RESEARCH STUDENTS AND STAFF ONLY
All communications relating to this application during its processing must be in writing and emailed to pgresearch@uwtsd.ac.uk , with the title ‘Ethical Approval’ followed by your name.
You will be informed of the outcome of your claim by email; therefore it is important that you check your University and personal email accounts regularly.



STUDENTS ON UNDERGRADUATE OR TAUGHT MASTERS PROGRAMMES should submit  this form (and receive the outcome) via systems explained to you by the supervisor/module leader.



Comparision of scores on 2 seperate papers

First paper	13	23	17	14	23	14	11	32	24	13	15	23	15	Second paper	16	21	25	17	26	32	24	34	38	18	16	30	27	



Working collaboratively has helped impoved my understanding of mathematics

Strong agree	agree	disagree	7	1	1	

Asking my peers when I am stuck has helped me understand the problem better

Strongly agree	agree	disagree	strongly disagree	4	3	2	1	

I prefer to be given a problem to try beofre being shown how to solve it.

strongly agree	agree	disagree	strongly disagree	4	5	0	0	

I feel more confident to answer problems now we are trying more in class

strongly agree	agree	disagree	5	2	2	

Comparison of questions attempted on test 1 and 2

First paper	70.731707317073173	90.243902439024396	95.121951219512198	68.292682926829272	70.731707317073173	85.365853658536579	82.926829268292678	90.243902439024396	75.609756097560975	53.658536585365859	46.341463414634148	60.975609756097562	63.414634146341463	Second paper 	59.523809523809526	71.428571428571431	97.61904761904762	54.761904761904766	66.666666666666657	83.333333333333343	78.571428571428569	78.571428571428569	69.047619047619051	80.952380952380949	54.761904761904766	64.285714285714292	69.047619047619051	
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