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[bookmark: _Toc36668744]Abstract
School improvement research is concerned with making schools a more positive and engaging environment for pupils, teachers and the wider community. This is achieved by reflecting on current practice, identifying strengths and developing interventions to address any areas which require improvement. In School X there is a significant attainment gap between eFSM and nFSM pupils in mathematics and KS4 and no current interventions in place to address this. This three-phase research project begins with an in-depth analysis of the current provision of KS4 mathematical education. An intervention programme is then developed focusing on engaging parents and developing targeted revision strategies. Reflection on the outcomes of this intervention leads to further amendments to the proposed intervention plan before a final phase is conducted. The key strength of the programme was it’s success in engaging learners who had previously been unengaged in their learning, and producing positive impacts on attainment. However, it is recognised that it is impossible to accurately ascertain the exact impact on outcomes that this intervention strategy has on actual attainment. Recommendations are made for School X to further develop the support it provides to KS4 learners in mathematics with the aim of reducing the attainment gap. 















[bookmark: _Toc36668745]Declarations and Statements

This work has not previously been accepted in substance for any degree and is not being concurrently submitted in candidature for any degree.

Signed:	K Morgan
Date:	31 March 2020

STATEMENT 1

This School Improvement Report is being submitted in partial fulfilment of the requirements for the degree of MA(ed) Teach First

Signed:	KMorgan

Date:	31 March 2020

STATEMENT 2

This School Improvement Report is the result of my own independent work / investigation, except where otherwise stated.

Other sources are acknowledged by footnotes giving explicit references.  A reference list is appended.

Signed:	K Morgan

Date:	31 March 2020
STATEMENT 3

I hereby give consent for my School Improvement Report, if accepted, to be available for photocopying and for inter-library loan, and for the title and summary to be made available to outside organisations.

Signed:	K Morgan

Date:		31 March 2020
Contents
Abstract	2
Declarations and Statements	3
Table of acronyms	6
Acknowledgements	7
1.0	Introduction	8
1.1 Purpose of research	8
1.2 Context of school	9
2.0 Literature review	12
2.1 School improvement	12
2.2 Numeracy skills	13
2.3 Suggested intervention strategies	13
2.4 Small group tuition	14
2.5 Detailed formative feedback	14
2.6 Parental engagement	16
3.0	Structure of the research	18
3.1 Proposed methodology	18
3.2 Action research case study	19
3.3 Participants	21
3.4 Consent	22
3.5 Data collection methods	23
3.6 Pupil voice survey	23
3.7 Teacher observations and reflections	23
3.8 Interviews	24
3.9 Exam level data	24
3.10 Strategies that may be developed	24
4.0	Research and findings	25
4.1 Cycle One: Review of the current processes	25
4.1.1	Homework	27
4.1.2	Parental engagement	29
4.1.3	Revision sessions	30
4.1.4	Modelling – walking-talking mock examinations	32
4.2	Cycle Two: Implementation of new interventions	35
4.2.1	Feedback	35
4.2.2	Homework	37
4.2.3	Revision sessions	37
4.2.4	Parental engagement	38
4.2.5	Data analysis	39
4.2.6	Reflection from the four critical lenses	41
4.2.7	Amendments to the intervention process for cycle three	43
4.3 Cycle 3: Revision of strategies	44
4.3.1 Parental re-engagement	44
4.3.2 Peer tutoring	44
4.3.3 Data analysis	45
4.3.4 Reflection of cycle three	46
5.0	Conclusion and recommendations	48
References	50
Appendices  Appendix One: Photographs from research diary. 	56
Appendix Two: Letter of consent	58
Appendix Three: Transcript of Interview with Head of Mathematics	59
Appendix Four: Attainment data from cycle two	61
Appendix Five: Attainment data from cycle three	62


[bookmark: _GoBack]










[bookmark: _Toc36668746]Table of acronyms 
	Acronym 
	Full text 

	DCF
	Digital Competency Framework

	EAL 
	English as an additional language 

	eFSM
	Eligible for free school meals 

	GCSE
	General Certificate of Education 

	KS3
	Key Stage 3

	KS4
	Key Stage 4 

	LNF
	Literacy and Numeracy Framework

	nFSM
	Not eligible for free school meals 

	PDG
	Pupil Development Grant

	QLA
	Question Level Analysis 

	SDP 
	School Development Plan 

	SIR
	School Improvement Report

	WIMD 
	Welsh Index of Multiple Deprivation

	WTM
	Walking-Talking Mock examination 


 









[bookmark: _Toc36668747]Acknowledgements
Thank you to my supervisor, Miriam Norton for providing guidance and feedback throughout this project. Thanks also to my husband Rhys for providing support, encouragement and a sounding board when required. Finally, thank you to my sister Emily for proof reading every word!















1.0 [bookmark: _Toc36668748]Introduction 
[bookmark: _Toc36668749]1.1 Purpose of research 
There is a clear statistical link between social deprivation and low educational attainment resulting in pupils from low income families performing less well in school than their peers (Egan, 2014). This is evident in Wales as data shows that there is a significant attainment gap between pupils eligible for Free School Meals (eFSM) and their peers who are not eligible for free school meals (nFSM) at every stage of education. One of the key indicators of educational attainment is the Level 2+ measure which is the equivalent of five or more GCSEs at grade C or above including mathematics and English. Research by the Joseph Rowntree Foundation found that in 2011 only 21% of eFSM pupils in Wales achieved this compared to 55% of nFSM pupils (Egan, 2014). However there has been criticism of the Level 2+ benchmark, as it may cause schools to put disproportionate effort into students on the D/C borderline to increase this figure for the school, to the detriment of pupils at lower grades who are not likely to achieve a C. Following this there has been a shift in focus for outcomes and attainment in Welsh education, with the development of a points system which focuses on the progress made across all subjects for every pupil resulting in an overall score. This is known as The Capped 9 measure and looks at each pupil’s best 9 GCSE or equivalent qualifications including one for the core skills of literacy, numeracy and science (Welsh Government, 2019). 
This research project intends to critically analyse the attainment gap in mathematics at Key Stage 4 and develop intervention strategies to address it. The focus will be on how eFSM pupils respond to these interventions and the overall impact this has on attainment at GCSE mathematics. The title of this research is:
An exploratory study to improve mathematics exam technique for eFSM pupils in years 10 and 11.
Below the context and rationale for the research will be outlined, followed by a review of relevant academic literature and an overview of the intended methodology. In accordance with BERA (2018) which states that it is considered the norm for any student data involved in research to be kept confidential and anonymous, the name of the school and any individuals involved in the study will be kept anonymous. The school will be referred to as School X.
[bookmark: _Toc36668750]1.2 Context of school 
School X is a mixed gender inner-city comprehensive school in South East Wales with 843 pupils currently enrolled. The school population includes a large proportion of students living in some of the most deprived areas in Wales according to the Welsh Index of Multiple Deprivation (WIMD). It has a significant proportion of eFSM pupils; a three-year average of 29.6% compared to the national average of 16.2% and the Local Authority average of 17.3% (MyLocalSchool.gov, 2020). This may provide some insight into the challenges faced by the school as Egan et al. (2014) state that eFSM pupils are more likely to struggle with numeracy skills, which is likely to be one factor contributing to the attainment gap in the education system in Wales. 
This is evident in the attainment data from School X which shows that nFSM pupils are currently outperforming their eFSM peers at every level in mathematics. In Year 7 only 75.6% of eFSM pupils achieve a Level 4 or higher, compared to 91.4% of their nFSM peers. Furthermore, no eFSM pupils currently achieve a Level 6, compared to 5.32% of nFSM pupils. This gap is evident throughout the school with GCSE data showing that the attainment gap currently stands at 18.7% between non-FSM and e-FSM pupils achieving the Level 2+, and a gap of 27.6% between those attaining at least Grade C in either mathematics or numeracy. The Capped 9 scores for School X further compound this as in 2019 nFSM pupils at School X scored an average 316.3, whilst eFSM pupils scored an average of 260; an attainment gap of 56.3.
As previously outlined, the students come from some of the most deprived areas in Wales. This includes a high proportion of ethnic minority pupils; 38% which is almost four times the current national average of 9.8%. A significant proportion of these pupils are Romany Gypsy, an ethnic group which has the highest percentage of eFSM pupils in Wales (Cook et al. 2014) and do not have English as their first language which presents a significant challenge for School X in addressing the attainment gap. Estyn (2013) reported that in 2012 the performance of eFSM pupils at School X was significantly lower than nFSM, particularly when considering the key indicators of English and mathematics, however it was noted that the performance gap had been closing. Further analysis showed that when considering those pupils achieving five qualifications across a wide range of subjects the school performed within the top half of similar schools and was considered more successful in this aspect than other schools within the same family. However when English and mathematics are considered the school fell into the bottom quarter of similar schools in the previous three years. In general, pupils are achieving well in a range of qualifications but they are not achieving as well in English and mathematics (Estyn, 2013). Several years on from this inspection report, this trend is still evident in the current data.  This is a critical issue for School X to address as mathematics and English are key indicators due to the fact that literacy and numeracy skills at this level are vital for pupils to progress into further education or employment (Egan, 2014).
Following the research completed by Donaldson, a new curriculum is due to be implemented in Wales with a stronger focus on skills, including numeracy, in order to put more emphasis on equipping young people to succeed in life (Welsh Government, 2018).  This mantra is echoed in the mission statement for School X; ‘Efforts to high things’, and so the school is making several changes in line with the new curriculum to focus more strongly on the development of these skills. Due to this the school is allocating a portion of the Pupil Development Grant (PDG) funding to the provision of numeracy intervention and tracking in order to prepare for the new curriculum when it is fully implemented in 2022. This can be seen in the School Improvement Plan for 2018-2021 which includes the following aims: 
· Raise the standards of numeracy for all pupils across the curriculum. 
· Ensure the provision for the development of skills impacts on progress (LNF, DCF).
· Implement an accurate method to track projected outcomes for numeracy skills.
· Use test data to develop bespoke strategies to support individual pupils to improve numeracy skills.
· Develop numeracy acceleration programmes that beneficially support the improvement of numeracy skills for pupils. 
· Strengthen numeracy support across the curriculum with specific focus on eFSM pupils.
The Welsh Assembly Government (2016) aims for all pupils to have the best possible start in life, with opportunities to reach their full potential in school. In order to achieve this, schools must strive to provide an encouraging and inclusive environment which meets the diverse needs of all pupils (Estyn, 2013). In line with this and due to the diverse population at School X, the vision for the school focuses on providing an inclusive learning environment where all pupils are able to achieve their potential (School X, 2018). However, this does not mean that all pupils must be treated in exactly the same manner, as due to the diverse needs of each child a ‘one size fits all’ approach is likely to be ineffective (Gibbons, 2008). Instead the focus should be on providing all pupils with the opportunity to participate in the same curriculum with different and appropriate levels of support developed for each child (Welsh Assembly Government, 2016). In accordance with this the mathematics department at School X already provides additional numeracy support at KS3 to eFSM pupils. This involves small groups of between 5 and 8 pupils attending 2 one hour sessions of additional numeracy per week in order to improve their basic numeracy skills and enable them to achieve better levels in mathematics. The pupils are selected based on their performance in the National Numeracy Tests with the aim of helping to improve the overall numeracy skills of the lowest performers. However, there is no specific intervention programme designed to support KS4 eFSM pupils at School X which may begin to explain the ongoing attainment gap. Furthermore, it was highlighted in a mathematics team meeting, and noted in the research diary (Appendix One), that teachers felt that they observed a distinct drop in the engagement levels of many eFSM pupils as they progress through school, compounded by poor attendance levels and lack of parental engagement with parent evenings and support events.  This research intends to develop a range of intervention strategies for these pupils at KS4 to encourage a greater level of engagement and attainment in mathematics. This will involve developing pedagogical strategies for engaging pupils in an intervention programme and assessing their success by analysing pupil progress in comparison to nFSM pupils. 
Research questions for the study will include:
1) What barriers are preventing e-FSM pupils from engaging with current interventions?

2) Which strategies have the most significant impact on pupil progress?


[bookmark: _Toc36668751]2.0 Literature review 
[bookmark: _Toc36668752]2.1 School improvement 
School improvement research focuses on making schools ‘better’ places for pupils, teachers and the wider community as a whole. It is a relatively young area of inquiry but has made significant progress over a short time period, and has become a central component to school improvement efforts in educational systems around the world.  Common practice for school improvement has tended to rely on the engagement of teachers through their professional development which often focuses on reflection and self-evaluation as a driving force for improvement. This is referred to as improvement logic as it seems clear that in order to identify how to improve a school must be able to effectively evaluate where it is currently, what needs to be improved and which indicators will show whether it has achieved this (Chapman and Sammons, 2013). Mortimore and Whitty (1997) state that this is particularly important in schools with a high proportion of disadvantaged pupils as they are more likely to need specific support to achieve their full potential. Schools will produce a School Development Plan (SDP) which should outline the strategic plan for improvement, informed by a process of regular self-evaluation.   Ofsted (2006) carried out research to identify best practice features of self-evaluation and found that the cycle tends to take place on a yearly timescale starting with a review in September of the previous years’ attainment and the identification of strengths and areas for improvement. This is followed by actions to improve and monitor teaching, learning and progress throughout the year, with the end of year attainment data acting as an indicator as to whether it has been successful before the cycle begins again. The impact on overall learning outcomes is widely viewed as the main indicator of a school’s effectiveness (Welsh Government, 2014). Crucially, learning outcomes and pupil progress are dependent on what happens in the classroom and therefore a teacher’s ability to reflect on their own practice and the internal and external factors which impact pupil progress provides a vital contribution to school improvement (Chapman and Sammons, 2013). 
[bookmark: _Toc36668753]2.2 Numeracy skills
Without a basic understanding of core numeracy skills, it can be extremely difficult for young people to function effectively and thrive in almost all areas of modern adult life. This has been exaggerated further by the decline in the availability of classic ‘unskilled’ jobs due to technological advances in the workplace leading to a reduction in the need for manual workers. This means that the need for literacy and numeracy skills in the workplace has increased and emphasises the importance of school interventions to develop these skills in every pupil (Parsons and Bynner, 2005). Parsons and Bynner (2005) found that pupils with low numeracy skills are more likely to leave school at 16 to work in a low paid job, never own their own home, experience depression and periods of unemployment. eFSM pupils are particularly vulnerable to this as trends show that the attendance of eFSM pupils is lower than nFSM pupils which is likely to cause them to fall behind in their development of core skills (Egan et al., 2014; Hill, 2013). The Welsh Government has recognised this which has led to the focus on a new skills-centred curriculum.
[bookmark: _Toc36668754]2.3 Suggested intervention strategies
Research by the Sutton Trust (2014) into the impact a wide range of intervention strategies have on pupil progress highlighted several strategies which have a positive impact on reducing the attainment gap. These included small group tuition, parental engagement and the role of formative assessment and feedback. Further literature into these strategies will now be discussed to ascertain any potential benefits or issues with implementing them into the intervention programme for School X. 
[bookmark: _Toc36668755]2.4 Small group tuition
Small group tuition is recognised as an effective strategy for improving pupil attainment as it allows teachers to focus exclusively on a small group of pupils. Due to this it is a common strategy selected by educators to support lower attaining pupils or those who are at risk of falling behind such as eFSM pupils (Education Endowment Foundation, 2018). Research by the Sutton Trust (2014) suggests that this type of small group tuition can have a moderate impact on progress and can be especially beneficial for pupils who may have fallen behind due to low attendance, however research to support this is limited. Egan et al. (2014) state that this type of tuition has the potential to be very effective for catching up on skills in mathematics with regular short sessions several times a week for a period of between 6 – 12 weeks having the strongest positive impact on progress. Coe and Kime (2013) found that this type of intervention has the potential to enable pupils to make the equivalent of an additional 3 months of progress over the course of a school year and therefore should be seen as an effective intervention strategy. It is widely agreed that with this type of intervention smaller groups are better and likely to have a larger impact as this gives the teacher more opportunity to provide detailed feedback for each pupil and tailor their support for their specific needs (Education Endowment Foundation, 2018).
Despite this, there is disagreement in the literature regarding the extent of the positive impact of this strategy. It has been argued that once the group reaches six or more there is often a significant reduction in the interventions effectiveness. Moreover, small group tuition like this can be one of the more expensive intervention options available to a school due to the large number of teaching hours required to effectively deliver it. Other more cost-effective strategies such as peer teaching and detailed formative feedback have been found to have an even greater impact whilst costing little to no funding for the school and should therefore be more desirable. 
[bookmark: _Toc36668756]2.5 Detailed formative feedback
It is widely acknowledged in educational research that assessment and feedback is a fundamental component of teaching and learning as it provides pupils with information about their progress in relation to specific learning goals (Murtagh and Baker, 2009). Research conducted by Black and Wiliam (1998) significantly raised the profile of formative assessment, which is described as ongoing feedback which takes place throughout the learning process to inform the next steps in development and improve pupils learning (Tierney, 2006). Their research concluded that there are strong links between good pedagogy and formative assessment, and stated that formative assessment should involve: 
- Teachers sharing the learning aims with pupils.  
- Pupils completing self-evaluation. 
- Detailed feedback which enables pupils to identify the next steps in their learning and how to achieve them. 
This type of formative feedback has a positive impact on pupil progress as it focuses on specific issues with their work and identifies clear steps they can take to improve, allowing them to ‘close the gap’ between their actual level of competence and the desired level (Sadler, 1989). If carried out effectively, the Sutton Trust identified formative feedback as the most successful intervention strategy to impact pupil progress with the potential to achieve 8 months of additional progress within a school year (Sutton Trust, 2014). This structure for personalised feedback has been described as ‘feed-forward’ rather than feedback as it allows pupils to carry the recommendations and advice forward into their next piece of work and enables them to make progress rather than just consisting of summative comments at the end of a topic or piece of work when there is no opportunity to apply the advice and improve (Hounsell, 2007; Murtagh and Baker, 2009).  Due to this, there is a strong argument in research for formative feedback to be kept completely separate from formal grades or levels as it is argued that providing a grade renders any detailed feedback redundant as pupils focus more on the grade they receive rather than the worded feedback (Lee, 2006; Wiliam, 2015). Grades can cause pupils to focus on their overall performance rather than their learning and progress, with low grades highlighting what a pupil cannot do and encouraging them to directly compare themselves with their peers. This process of summative feedback requires minimal engagement from pupils as once they have engaged in the initial task they receive a grade and the process is complete. In contrast to this, personalised detailed feedback cannot be directly compared in the same way and therefore has a more positive impact on learning. Providing each pupil with specific advice on how they can move forward in their learning should, theoretically, mean that every pupil has the opportunity to progress and improve but this depends on the pupil acting on the feedback as for this to be impactful the pupil must play a more active role and respond to the feedback in a meaningful way (Nicol and Macfarlane-Dick, 2006). Therefore, for this formative assessment to achieve it’s potential impact pupils must be empowered as self-regulated learners and given specific time to reflect and respond to the feedback they are given, allowing it to positively impact their progress (Higgins et al., 2002). 
[bookmark: _Toc36668757]2.6 Parental engagement 
The Welsh Government (2014) states that the impacts of social deprivation and poverty are complex and varied. It has been found that children from lower socioeconomic families are 9 months behind their more affluent peers developmentally by the age of 3 before they have had any experience of formal education (Grigg et al., 2014). Although the negative educational impacts of socioeconomic status begin before children start school, the Government believes that schools have a significant role to reduce these impacts particularly when working collaboratively with parents, carers and the wider community in which they are situated. Research shows that parents can have the biggest influence on children and their educational attainment, and therefore involving parents in their child’s education is critical to the success of any intervention programmes designed to improve attainment (Bynner and Parsons, 2006). Additionally, research by the Joseph Rowntree Foundation argued that the most important factor outside of schools to positively impact the attainment of children from disadvantaged backgrounds is parental engagement (MacInnes et al., 2013). Furthermore, Chi et al. (2001) state that despite the numerous interventions schools may develop to improve the attainment of eFSM pupils, the biggest influence on a child’s skill development is the attitude and knowledge of their families. Estyn (2009) state that this impact is only evident when a school has established effective communication channels with parents. However, it is argued that this type of parental engagement needs to be implemented early on in a pupil’s education as research suggests that by the age of 15 eFSM pupils are on average 5 school terms behind their nFSM peers, so a KS4 intervention is less likely to make such a significant positive impact as it is at such a late stage of their education (Grigg et al., 2014).
Communication between parents and school can occur in a range of circumstances including phone calls, face-to-face conversations at parent evenings and messages via a school website or communication system. All of these occasions provide the opportunity for parents to share insights into their children’s learning and any factors that may impact it such as personal circumstances in the home or family, a pupil’s response to homework and the effectiveness of the support provided for home learning by the school. This feedback can be extremely valuable for a school in supporting it’s pupils and has the potential to have a significant impact on the quality of teaching and learning if it is utilised effectively (Chapman and Sammons, 2013). 
School X does not currently have a formal plan for parental engagement. Most contact with parents occurs at parents’ evenings which occur once annually for each year group until Year 11 who have an additional Progress Evening early on in the school year. However, School X has an average attendance rate of 60% at parents’ evenings with the vast majority of absent parents being those with eFSM children. Quigley (2018) states that there may be several reasons for this including time constraints due to work or childcare commitments, and a parents own negative experience of school which may cause them to be reluctant to engage with school as an adult. In order to overcome this schools would benefit from increasing the flexibility and options for parents to engage positively with the school. Research has shown that an effective method for improving parental engagement with the school is sending key information directly to parents via a text or school communication application as this is viewed as less time consuming and more accessible than a formal parents evening session (Quigley, 2018). School X has recently invested in a school communication application, School Gateway, with the aim of simplifying the process for parents to communicate with the school in a quick and informal manner as suggested by Quigley (2018). Currently the parent enrolment with this system stands at 42%, despite the school’s efforts to encourage engagement with it with sign up stations at parents’ evenings and letters sent home with instructions on how to sign up, so clearly there is still progress to be made to improve parental engagement for School X. 
















3.0 [bookmark: _Toc36668758]Structure of the research 
The proposed research will follow a post positivist paradigm, described by Willis (2007) as a ‘milder form of positivism’. Pure positivism, often known as the ‘scientific’ research paradigm, mostly involves quantitative methods such as analysing pre and post tests to measure development or change. It generally focuses on the objectivity of the research process and thus encourages the researcher to be external to the research focus (Taylor and Medina, 2011).  As this research will require interaction between the researcher and participants in a classroom environment a post positivist approach is more appropriate. This approach combines positivist methods of quantitative data collection such as before and after test scores which will enable the impact of the interventions to be accurately assessed, with qualitative methods such as interviews and observations (Creswell, 2008). The aim will be to produce objective and fairly generalisable knowledge of the effective interventions for eFSM pupils in mathematics. It’s measure of success will depend on comparing development in mean scores, as with a pure positivist approach, however the comparison will be between opposing groups; eFSM and nFSM, which leans more towards a post positivist approach (Taylor and Medina, 2011). 
[bookmark: _Toc36668759]3.1 Proposed methodology
Under the proposed research plan, a mixed methods approach will be used with both qualitative and quantitative methodologies to carry out action research to explore and develop strategies to support eFSM pupil’s development in mathematics. 
[bookmark: _Toc36668760]3.2 Action research case study 
Wallace (1991) states that it is desirable for teachers to become reflective practitioners of their profession and search for better ways to meet their student’s needs. Action research is considered a powerful tool to promote this reflection among teachers and prompt change in educational settings to the benefit of the students (Cohen et al., 2007).   There are many definitions of action research in literature. A common definition is that it is an inquiry carried out by educators in their own settings in order to develop their practice and improve the progress of their pupils (Mertler, 2017). The term is sometimes used interchangeably with the term practitioner research in education as both terms put the emphasis on the role of the practitioner conducting the research in their own classroom or school. Action research has become more commonplace in classrooms as a tool for improving the teaching and learning process as it encourages educators to be reflective and take responsibility for their practice. Due to this it is widely viewed as a valuable strategy for giving teachers an active role in leading school improvement (Hopkins, 1985; Mertler, 2017). However, Winter (1982) points out that data generated from action research cannot claim to be generally representative as it is designed to address a specific problem in a particular context. This calls the validity of the findings into question as every context is unique. McManners (2016) suggests that in an educational context an action research case study may be more effective as it employs the same action oriented approach to solving a specific problem, and combines this with academic research to provide both academic rigour and practical relevance in the researcher’s specific context.  Indeed, Cohen et al. (2007) highlight that action research frequently uses a case study model to ensure a more robust research framework, thus allowing the findings to be more generalisable on a wider scale. Poteete et al. (2010) encourage researchers to design a method to suit the research objectives rather than force a structure to fit. For this research an action research approach was chosen in order to understand and interpret the impact of interventions in an in-depth way and be able to make ongoing improvements. This research will form a case study of this action research conducted to address the issue of the attainment gap in mathematics at School X, with the aim to provide practical solutions and approaches to this issue which is currently experienced by schools across Wales. 
From a practical perspective, action research is a combination of diagnosis, action and reflection. It should focus on a practical issue which has been identified as problematic, but is capable of being improved (McNiff, 2000). This approach is well suited to this particular research as it has become apparent that the current provision of the GCSE mathematics curriculum is not having the same impact on eFSM pupils as nFSM and therefore needs to be developed to suit these specific individuals. This process should form a reflective spiral of cycles comprised of planning, implementing plans, observing results and then reflecting. Re-planning should then take place, acting on previous observations, and the cycle should go around again (Cohen et al., 2007). A visual representation of this process was created by Coghlan and Brannick (2010) (Figure One): 
[image: ]Figure One: A visual representation of Coghlan and Brannick’s (2010) spiral model of action research. 
This process of a cycle of reflection and development is evident in many models of reflection, the most widely known of which includes Kolb’s Experiential Learning Cycle (1984) and Gibbs’ Reflective Cycle (1988). Gibbs’ (1998) model built on the four stage cycle proposed by Kolb (1984) to develop a model showing theory and practical application enriching each other in a continuous cycle. Its focus is on ‘learning by doing’ and unlike Kolb’s includes feelings as an integral part of the process. Several researchers emphasise the importance of the feelings of the participants in educational reflective practice, as a wide range of emotions are likely to be felt at all stages of the process. It is important that we reflect on these as part of the research (Scales, 2013). Although this model provides a useful structure for reflection, Finlay (2008) argues that it is more useful in educational research to use a model which calls for different levels of reflection, as pupils have varying levels of need. Brookfield (1995) developed the ‘Four Critical Lenses’ approach to help teachers appreciate the importance of ‘getting inside student’s heads’ and understand the experience from the learner perspective. The four critical viewpoints are: 
1. Our own view. 
1. The view of our students. 
1. The view of fellow professionals.
1. The view of theoretical literature.
Using this model the practitioner is not only reflecting on the process from their own perspective, but also considering whether it has been beneficial to the students involved. It also differs from Gibbs’ model as it encourages teachers to seek advice from theoretical literature, increasing the validity of the findings, as well as fellow professionals in order to develop their practice. For these reasons the ‘Four Critical Lenses’ approach will be applied to any reflections in the action research process in this study. 
Therefore, the proposed plan will follow three action research cycles, reflecting at the end of each cycle from the four key perspectives to develop interventions to enhance performance of KS4 eFSM pupils in mathematics. 
[bookmark: _Toc36668761]3.3 Participants 
Purposive sampling is used when the researcher requires a specific set of attributes or characteristics in their sample. The sample is therefore deliberately not representative of the wider population of the research context, but rather selective and biased to focus on the specific attributes relevant to the study (Cohen et al. 2007). This method will be used to select the participants in this research as the study requires participants to be Year 10 or 11 pupils who are eligible for Free School Meals and underperforming in mathematics. Within this wider sample, a focused sample of twenty target pupils who are predicted grades below a C will be selected as the introduction of the Capped 9 measure puts a stronger focus on supporting learners to move up to the next grade boundary, regardless of the grade, in order to increase their points score. Therefore, a broader range of pupils can benefit from the intervention as the limited focus of the Level 2+ measure and C/D borderline is no longer as critical. Any findings can then be taken forward and developed with the aim to benefit all eFSM pupils regardless of their performance level or predicted grade.  
[bookmark: _Toc36668762]3.4 Consent 
Informed consent and the associated ethical issues are essential in all forms of social research due to the fact it deals with data from people and about people (Punch, 2000). Therefore, it is crucial to gain informed consent prior to any research taking place. David et al. (2001) state that it is assumed in literature that presenting all of the facts about the research to the intended participants at the very beginning of the process is widely considered to be an acceptable and ethical method of gaining consent. However, they argue that consent should not be considered a ‘one off’ event at the start of the process, but rather an ongoing discussion, particularly when children are involved. To this end, pupils will be provided with all of the necessary information about the research in order to make an informed decision. This will include the reasons for the research, the intended outcomes and what is involved in participating. It will be made clear that they will not be identifiable in the research as all data will be kept anonymous in line with BERA (2018). It will also be made very clear that they have the right to withdraw from the process at any time at no detriment to themselves. Once initial consent is gained it will be important to ensure pupils still feel they are able to opt out if they are not comfortable at any stage of the research, and this will be reiterated after each cycle. 
Furthermore, where children are involved it is often considered acceptable to gain written consent from parents to authorise their child’s participation, however children do not necessarily have to give the same level of consent. It is argued that if a child is considered ‘competent’; that is able to fully understand what is being proposed and make a reasonable choice in their own best interests, then they should be able to make their own decision (Barton and Douglas, 1995). As the participants will all be at least 15 years of age and on a C/D borderline grade, they will be considered competent to give informed consent themselves.  To support this, letters will be sent out to the homes of the intended participants explaining the aim and content of the research. It will also stress that the research will take place within the boundaries of normal classroom practice. Both the parents and the participant will be asked to sign this to provide written consent, to ensure the pupil feels that they are making their own informed choice to participate.  (Appendix Two). 
[bookmark: _Toc36668763]3.5 Data collection methods 
As previously discussed this research is going to combine both qualitative and quantitative methods of data collection in order to strengthen the validity of the research. 
[bookmark: _Toc36668764]3.6 Pupil voice survey
Pupils are directly affected by a schools planning and decision making, and therefore there is increasing recognition of the importance of pupil feedback as part of this process as they have a detailed knowledge of what occurs in the classroom and can therefore offer a valuable perspective on teaching and learning (Chapman and Sammons, 2013). Pupil voice is defined as listening to and valuing the views expressed by students about their learning experiences. It gives pupils the opportunity to communicate their view to those who may be able to implement change and treats them as equal partners in the evaluation of teaching and learning (Faux et al. 2006; Seale, 2010). Furthermore, there is increasing focus in school improvement research on the need to encourage pupils to be reflective, and so providing them with a reflective role in the school improvement process further supports the development of this important skill (Chapman and Sammons, 2013). As it is intended that the Brookfield’s Four Critical Lenses approach will be applied to any reflection in this research, pupil voice is going to be extremely valuable in providing insight into the learner experience. It will be carried out in the form of an online questionnaire at the beginning and end of each cycle in order to develop an understanding of the pupil’s perception of their development and confidence in mathematics throughout the intervention programme. The questionnaire will use a Likert scale which will allow each question or statement to be allocated a numerical value, therefore allowing the results to be quantified and directly compared (Mills, 2000). In the initial pupil voice survey at the beginning of the process, the focus will be on gaining some insight into research question one, and help to identify some of the specific barriers these pupils experience when preparing for GCSE examinations. Later in the process, the focus will move to develop an understanding of the participant’s perception of how well they have managed to overcome some, if any, of these barriers. 
[bookmark: _Toc36668765]3.7 Teacher observations and reflections 
As the researcher will be directly involved in the action research at a classroom level in their role as class teacher during the intervention a research diary will be kept, noting any significant developments, discussions or observations that occur during the process. These notes will allow for more accurate reflections at the end of each cycle rather than relying on memory alone, thus enabling suitable amendments to be made to ensure the best chance of success. 
[bookmark: _Toc36668766]3.8 Interviews
Kemmis and McTaggart (1992) state that action research in education needs to be collaborative in order to be successful. To this end, it will be crucial to gain an understanding of the teacher perception within the mathematics team as if the approach is supported by the department collaboratively it can be applied more consistently and may be more likely to be successful. Furthermore, seeking knowledge from colleagues is encouraged in Brookfield’s Four Critical Lenses as it allows the researcher to be more critically reflective. To help with this semi structured interviews will be conducted with members of the mathematics team in order to gain a wider perspective of the perceived impact of intervention. Questions will be semi structured to allow for direct comparison of the data, but also open ended to allow participants to express their perspective without limitations as they may provide insights previously not considered by the researcher, adding greater depth to any reflection. 
[bookmark: _Toc36668767]3.9 Exam level data 
As well as the qualitative methods already discussed, quantative data will also be collected in the form of assessment results. Chapman and Sammons (2013) states that data is at the heart of a process of organisational development and can provide a picture of school improvement by tracking quantifiable changes in practice and the outcomes linked to those changes. In order to support this process students will complete regular GCSE level assessments during the research to show what, if any, progress has been made and to highlight areas that may still need developing. The standardisation of these scores will allow for them to be directly compared with the nFSM data from the same assessment and to identify the extent of the attainment gap between eFSM pupils and their nFSM peers before, during and after the research. This data will already be accessible and analysed by the researcher as the classroom teacher. 
[bookmark: _Toc36668768]3.10 Strategies that may be developed 
The intervention strategies that will be developed will be based on the findings of the literature review, pupil voice feedback and reflections following each cycle. However, the strategies will need to address some of the issues experienced by these pupils which may include encouraging greater levels of parental engagement as well teaching specific revision strategies to aid with exam preparation. 




4.0 [bookmark: _Toc36668769]Research and findings 
Champan and Sammons (2013) stated that in order for a school to be able to improve it must first accurately assess its current position, identifying strengths and areas for improvement. Therefore, the first cycle of this research will form an analysis of the current support in place at School X for eFSM pupils in KS4. This will provide the research with a baseline, with the aim of identifying areas for improvement in order to develop strategies to be implemented in the second cycle. 
[bookmark: _Toc36668770]4.1 Cycle One: Review of the current processes 
As previously discussed there is currently no specific intervention strategy in place to support KS4 eFSM pupils at School X. To develop a clearer understanding of the current systems in place to prepare KS4 pupils for their mathematics examinations, and inquire into the perception of fellow professionals as advised by Brookfield’s Four Lenses (1995) an interview with the Head of Mathematics was conducted. This took place in June 2019 at the beginning of the study when Year 11 pupils were in the process of completing their final examinations and all final predicted grades had been submitted. A full transcript of this interview can be found in Appendix Three.
This discussion identified several strategies that the mathematics department at School X use to teach specific examination techniques to KS4 pupils. The current process involves:
- Weekly examination papers to be completed as homework. 
- Weekly one-hour revision sessions after school which are open to all KS4 pupils. 
- Half-termly ‘walking talking mock’ examinations where pupils sit in the main hall as they would for the final GCSEs with the teacher modelling the process for completing the paper with the use of a visualiser. 
This approach has been followed for the previous three years at School X, and each year has seen a slight increase in overall attainment which may suggest that this combination of strategies applied to a year group as a whole is effective in raising attainment and explains why there has been no adjustment to the process during this time. However it was noted by the Department Head that the final predictions for the Summer 2019 results suggested that a fall in attainment was expected. These predictions were accurate as when results were published there was a fall of 8.2% in pupils achieving a C grade or above in maths or numeracy and a widening of the attainment gap between nFSM and eFSM pupils. It is noted in the Team Evaluation Report (TER) for the academic year 2018-19 that: 
	“There is a significant gap between eFSM and nFSM pupils. The gap has widened between eFSM and nFSM pupils by 8.15% over the last academic year.”
							(School X Maths TER, 2018-19)
[image: ]This is evident in the breakdown of the results when comparing the attainment of nFSM and eFSM learners as seen in Figure Two:
Figure Two: Detailed breakdown of School X’s mathematics GCSE results 2019.
nFSM pupils outperformed their eFSM peers achieving higher overall grades in every group from A* - D, however the data shows that 100% of the eFSM pupils at School X achieved a mathematics qualification with no U grades in this group. In contrast to this 5.26% of nFSM learners received a U grade and therefore no qualification for mathematics. Further research into the data to develop a clearer picture as to why this might be showed that the 4 pupils who received a U grade were all EAL pupils who had joined the school during KS4 and had not progressed out of the language acquisition classes into mainstream. In his interview the Head of Mathematics commented on the fact that many of School X’s poorest students are from families of ‘migrant workers’ who do not qualify for free school meals but are just as disadvantaged. He said: 
“Many face even greater challenges as they may never have been to school before and are being taught in a language they are not as familiar with.”
						    (Head of Mathematics - School X, 2019)
This may explain why all of the learners who received U grades in mathematics are not in the eFSM group, and also why the school does not currently focus interventions specifically on KS4 eFSM learners. 
This data suggests that although the school has previously been successful in raising overall attainment of KS4 pupils with the current strategy, it is not continuing to have the same positive impact and reflection and development of the process in line with school improvement practices is likely to be beneficial for raising overall attainment and reducing the attainment gap between eFSM and nFSM pupils. 
The individual elements of this process will now be critically analysed in order to identify what the school is doing well, and the areas which need to be improved (Ofsted, 2006). Brookfield’s (1995) Four Lenses model will be applied to develop an understanding of the impact of each strategy from the perspective of the researcher, colleagues within School X, the pupil and the literature. 
4.1.1 [bookmark: _Toc36668771]Homework
The research conducted by The Sutton Trust (2014) stated that homework in secondary school has a ‘moderate impact’ with an average of five month’s additional progress within a school year. This suggests that School X’s provision of a weekly past paper to be completed as homework has the potential to have a positive impact on the progress and attainment of all pupils at KS4. However, the impact of homework can vary significantly depending on the type of homework being set and the quality of the feedback pupils receive after they have completed the task. In School X the pupils receive formative feedback in the form of ‘What Went Well’ and ‘Even Better If’ comments highlighting the strengths and areas requiring improvement in the pupils work as recommended by Sadler (1989). However, the pupils also simultaneously receive summative feedback in the form of a grade written on the paper with their formative comments. Research in the literature review showed that this is likely to significantly reduce the impact of the formative feedback as pupils will focus less on their personalised feedback and more on the overall grade. This is detrimental to their progress overall as they do not actively engage in the suggestions provided for them to make progress and may therefore be a contributing factor to the decline in attainment in maths at School X (Lee, 2006; Nicol and Macfarlane-Dick, 2006; Wiliam, 2015). 
Another factor which is likely to impact the effectiveness of this homework is pupil engagement. The Head of Mathematics estimated that only around 50% of pupils across KS4 complete the papers regularly, which implies that approximately half of the pupils in KS4 are not practising any independent learning or preparation for their GCSE in mathematics outside of lessons. This is clearly an issue when trying to raise attainment. It has already been noted that eFSM pupils are more likely to disengage with formal education so it is of interest to try to ascertain what proportion of the eFSM population in the school actively engages with the homework papers. 
Once the sample of eFSM pupils had been selected a pupil voice survey was conducted to gain an understanding of the pupils’ perspective of the support available to them. One of the first questions in the survey was ‘Did you complete the weekly homework papers?’
The results can be seen in Figure Three: 
[image: ]
Figure Three: Results from pupil voice survey question regarding completion of homework papers. 
No pupils responded that they did not complete the papers, however only 30% stated that they completed them every week as intended by the school. This will significantly reduce the impact of this intervention, particularly for eFSM learners, and strategies need to be in place to encourage greater levels of engagement. 
The following question asked those pupils who regularly completed the papers to judge how useful they found them in helping to prepare for their exams. Ten pupils responded to this with seven out of the ten selecting eight or more on the Likert scale; one being ‘Not useful at all’ and Ten being ‘Extremely useful’. No one selected a lower score than five, which suggests that pupils generally view the papers as having a positive impact on their preparation for their examinations, however as most of the eFSM pupils who responded to the survey are not regularly engaging with the papers it is impossible for this strategy to be achieving it’s potential impact regardless of how useful the papers may be. 
Figure Four: Results from pupil voice survey question regarding pupils’ perception of the usefulness of homework papers. 
A clear focus for improvement identified early on in this process is increasing engagement levels of eFSM pupils in any mathematic intervention strategy that may be implemented.
4.1.2 [bookmark: _Toc36668772]Parental engagement 
Parental engagement was identified in the literature as one of the most influential factors on a child’s educational attainment (Bynner and Parsons, 2006; Chi et al., 2001; MacInnes et al., 2013). However, it is recognised that it can be challenging for schools to effectively engage with eFSM parents in particular as they can be more likely to struggle with work and childcare commitments or may have had negative experiences in their own education and be reluctant to engage as an adult.  This trend is evident in School X as previously highlighted, and was identified by the Head of Mathematics as a key focus for the school. He stated that a large proportion of parents are ‘not engaged in their child’s learning’ which is made evident at parent evenings where it is often the parents of disengaged pupils who do not attend, and therefore teachers do not currently have the opportunity to meet and discuss the progress of these target learners with parents and work collaboratively with them to support their development.  
Other than parent evenings there are few opportunities for teachers and parents to directly communicate about the progress of their child. As the literature has so clearly emphasised the potential impact of effective parental engagement, a strategy to address this will need to be implemented into the intervention programme. 
4.1.3 [bookmark: _Toc36668773]Revision sessions 
In order to support pupils to complete their homework paper, the school provides a one-hour session after school every Wednesday during which time pupils can go to their class teacher and complete the paper with support if needed. This should in theory be particularly beneficial to disadvantaged pupils such as eFSM who may not have access to the resources and support for school work at home that their nFSM peers do. The intention of these sessions is for the teacher to provide specific support for individual pupils if needed, however as the sessions are open to the entire year group it may be difficult for this to be done effectively. The literature highlighted that teachers working with small groups of learners are able to provide tailored support which positively impacts on progress, however once the group reaches six or seven this impact is significantly reduced (Coe and Kime, 2013). The average class size at School X is 30 pupils so in order for the teacher to be able to provide this level of support in these sessions only one fifth of the class should attend. As there is not a specific structure regarding which learners should attend these sessions, it is likely that those learners who are disengaged, such as eFSM learners, may choose to not engage with this either. A question regarding attendance to revision sessions was included in the pupil voice survey to investigate this: 
[image: ]
Figure Five : Results from pupil voice survey question regarding attendance of revision sessions. 
40% of the sample group said that they only attended revision sessions ‘a few times’, however none of the pupils said that they did not attend any. This was alluded to by the Department Head as he noted that throughout the year approximately one third of each class attends the sessions, but towards the end of the year as the examinations approach: 
“Panic sets in and attendance rises for the few weeks leading to the exam. By then it is too late for us to have any real impact.”
    (Head of Mathematics - School X, 2019)
As this survey was conducted at the very end of the academic year it may be difficult to accurately judge attendance at revision sessions throughout the year as pupils who only attended once or twice right at the end will answer that they attended ‘a few times’. It will be interesting to compare these responses to the engagement level observed in the research when the exams are still seemingly a long way off for pupils. 
The response to the following question; If you did attend, how useful did you find the revision sessions? was very similar to the same question which focused on the usefulness of the homework papers: 

Figure Six: Results from pupil voice survey question regarding usefulness of revision.
All of the responses chose a minimum of a 5 on the Likert scale, with no pupils selecting a score which suggested the sessions were not at all useful. It may therefore be wise to consider how to adapt these sessions to provide more targeted support for eFSM pupils.  

4.1.4 [bookmark: _Toc36668774]Modelling – walking-talking mock examinations
The final strategy identified in the current support process for KS4 learners is the half-termly ‘walking-talking mock’ examinations. These provide clearly modelled processes for pupils to replicate in their own work in order to develop exam specific techniques. This type of modelling has been identified as a key feature of scaffolding; that is providing support for the learning process to guide pupils to a deeper understanding (Aulls, 2002). Modelling should outline key steps involved in the processes being taught which in the case of examination preparation could include advice on notation, time management and examination specific terminology. If this is done effectively the pupils should be able to support their own skill development and eventually will not require the support (Kirschner et al., 2006). In School X these are carried out during lesson time, so lack of engagement in the task is not as significant an issue as it is for the homework and additional revision tasks. Every pupil who should be in a maths lesson will go to the hall once a half-term to do a ‘walking-talking mock’ and therefore all learners are given the opportunity to develop their skills from them. 
The mock examination process was recently observed by the Maths Advisor from the schools’ consortium, and feedback noted in the research diary (Appendix One) stated that it was delivered well and they would be giving recommendations to other schools under the consortium to visit School X to observe the good practice. This positive review is further supported by the pupil voice feedback regarding the effectiveness of this strategy: 

 Figure Seven: Results from pupil voice survey relating to the impact of walking-talking mock examinations. 
95% of pupils either agreed or strongly agreed that the walking-talking mock examination process helps them to develop examination specific techniques. This feedback suggests that walking-talking mock examinations provide a positive impact on pupil learning and should continue to form part of the support for KS4 pupils in preparations for their GCSEs. As this study is going to focus solely on the progress of eFSM pupils these will not form part of the specific intervention strategies developed for this specific group, but the data generated by the mock examinations will provide the quantitative evidence of what, if any progress has been made. 
Using Brookfield’s (1995) model the effectiveness of the current processes in place to support KS4 pupils can be assessed. Academic literature provides support for the provision of homework as a positive intervention strategy, but practitioners need to be mindful of the types of tasks they are setting and what form feedback will take to have the most significant impact. The Head of Department highlighted examination paper homework as one of the main factors which helped generate an increased level of attainment in the three academic years prior to 2019, however estimated that around half of the year group do not engage well with the task. eFSM girls in particular were highlighted as a target group in the TER for the next academic year and will therefore be a strong focus for colleagues within the department. From the pupil perspective, those who engaged with the homework and attended the revision sessions appeared to view them as a positive tool for preparing for GCSEs in mathematics, however many admitted that they did not complete them every week therefore limiting the potential impact on attainment. From a researcher perspective, there appears to be benefits for exam specific homework tasks and revision sessions outside of standard lessons, however it is important to consider how to deliver such interventions in order to have the most significant impact on progress.  Another key factor of this process will need to focus on monitoring and encouraging greater levels of engagement from both pupils and parents in order for the intervention to have the most positive impact on attainment possible. 
Following this analysis of the current structure of KS4 support in School X, the following intervention structure is proposed: 
	Intervention
	Structure 
	Frequency

	Feedback
	Summative predicted grades will only be sent out at the end of each term to give learners a goal to work towards.
During term time and between assessments feedback will be formative only. 
Each pupil will be provided with a colour-coded Question Level Analysis (QLA) document following each practise examination with topics that were completed correctly, and those which need to be improved. 
	Once per half term

	Homework 
	Pupils will be assigned specific topic booklets to complete for homework rather than full examination papers. Topics will focus on specific areas of development identified in their QLA document. 
	Weekly 

	Revision sessions 
	Groups of no more than five to be invited to specific lunch time sessions based on the pupils focus topic that week. 
	Weekly 

	Parental engagement 
	Parents of eFSM target learners to be invited to informal coffee morning to explain the proposed intervention plan and encourage involvement at home.
	Once at the start of term 



This will be implemented at the start of the September term, when the target group begin Year 11. It will be reviewed at the end of the term and any amendments will be implemented at the start of January 2020. 
4.2 [bookmark: _Toc36668775]Cycle Two: Implementation of new interventions 

4.2.1 [bookmark: _Toc36668776]Feedback 
As outlined above, all feedback given to pupils involved in this intervention during term time was formative. The aim of this was to provide a more positive and constructive method of feedback which pupils could engage with and progress their learning in a deliberate and meaningful way, as opposed to becoming overly focused on a numerical grade. QLA documents were developed for each of the mock examination papers the pupils sat and each received a colour coded topic list which clearly indicated their strengths and areas which needed improvement: 
- Green topics were answered correctly and gained full marks. 
- Yellow topics were answered quite well but did not achieve full marks. 
- Red topics were answered incorrectly and gained no marks. 
An example of a QLA summary can be seen in Figure Eight:
[image: ]Figure Eight: Example of a QLA summary
The pupils sat an end of year examination in Year 10, so their first QLA was generated from those results. The strategy was explained to the pupils at the start of Cycle Two in September and initial thoughts were discussed. A ‘pros and cons’ list was developed by the pupils which was noted in the research diary (Appendix One). 
General thoughts at this stage were mixed, with some commenting that they liked the colour coding as it made them simple to understand, and another stating that they liked the idea of seeing ‘red topics’ becoming amber and then green as they make progress as they felt a visual representation of this progress would be ‘satisfying’. These initial positive comments indicate that at least some of the pupils can see the potential benefits to this system. A positive outlook towards the feedback is promising as if the students connect with the feedback they are receiving in a meaningful way then it is much more likely to have an impact on progress (Higgins et al., 2002). 
However, there was also a fair amount of reluctance for the idea of not receiving a specific grade. One pupil commented that this would make it more difficult for them to compare their progress with each other, and also that it would mean friends could not necessarily work together on the same revision topics as the lists were specifically tailored to each pupil. This preference towards a grade is not unexpected as research shows that many learners like to be able to directly compare their achievements with their peers and show significantly less interest in written feedback (Duncan, 2007). However, the research in the literature review clearly demonstrated the potential positive impact of formative feedback such as this so the pupils were encouraged to persevere with the process to see if it would help them to achieve a higher grade at the end of the term. 
4.2.2 [bookmark: _Toc36668777]Homework 
To ensure the participants used the tailored information provided by the QLA in an efficient way focused topic booklets were provided as homework in place of the full examination paper they had previously been assigned. Each booklet focused on a single skill and provided a wide range of examination style questions enabling pupils to be able to close the gap in their understanding by focusing on just one topic at a time. As one of the participants initially mentioned, this would make it harder for pupils to work with their friends as they would not necessarily be on the same topic in the same week. However, the key aim of this intervention is to enable these pupils to improve their attainment in the GCSEs, and in order to be successful in this they will need to be skilled at working independently as the exams are taken alone. Formative assessment and feedback such as this should in theory empower students to self-regulate their own learning by encouraging them to select and review their own specific topics and put more of the responsibility on them to manage their progress. If this is successful they should develop deeper and more significant learning (Nicol and Macfarlane-Dick, 2006). 
4.2.3 [bookmark: _Toc36668778]Revision sessions 
The suggested revision sessions have been developed based on the research conducted into the impact of small group tuition. Many eFSM pupils were not engaging with the current revision sessions which had a very relaxed structure and took place outside of school hours. It has been noted in research that eFSM learners tend to have lower attendance levels, and so expecting them to stay after school hours have finished is likely to be off-putting to many.  To address this, these revision sessions will take place during school hours and will be comprised of groups of no more than five pupils at a time who are all completing the same topic that week. This should allow for the teacher to provide assistance which is far more focused and tailored to the specific needs of each learner, which has been shown to have a positive impact on progress (Education Endowment Foundation, 2018). However, due to time constraints within the department and the desire to keep group numbers low, each group will only be allocated one session per week. Egan et al. (2014) stated that for this type of intervention to be effective it is desirable to have regular short sessions several times a week. This limiting factor may cause the impact of the intervention to be reduced as it will not be taking place several times a week, however it is unlikely that additional support once a week is going to be detrimental to progress so this will form part of the intervention programme. This will be closely monitored and suitable alternatives may be sought out if required. 
4.2.4 [bookmark: _Toc36668779]Parental engagement 
The final, and potentially most critical, component of the intervention programme is parental engagement. This is an essential part of the process as research strongly emphasises the importance of effective communication between schools and parents in supporting pupil progress and School X has identified this as an area requiring improvement due to the challenging nature of it’s student population. Literature suggests that eFSM parents may be reluctant to engage with schools potentially due to their own negative experiences of the education system. Due to this a more informal approach may be more appealing and therefore more successful in developing channels of communication with the parents of eFSM pupils. Following a discussion with the mathematics team at School X it was decided that the parents of the pupils involved in the research would be invited to a coffee morning at the school on a scheduled training day. This was chosen as it meant all members of the mathematics team would not be busy teaching a lesson and so could attend the event and begin to develop relationships with the parents. Due to the relatively small group of pupils involved in the study parents could be telephoned directly to invite them and share details of the event which encouraged more open and personal communication between teaching staff and parents than a letter sent home. The morning was very informal, with parents being given the opportunity to ask any questions they may have about the intervention and teachers being able to sit down with parents and show them the resources and strategies that will be used to support their children’s progress. Providing parents with this insight into the process, and establishing these connections should have a positive impact on pupil progress as research shows that the more involved and supportive a parent is in their child’s education the more positive the impact on attainment (Chi et al., 2001).  
Of the twenty pupils involved in the study, parents and carers of fourteen attended the event. This is equivalent to 70%; slightly higher than the figures seen at formal parent evenings. Four of the other pupils’ parents had work commitments which prevented them from attending but asked for any information shared to be sent home for them which implied some positive engagement from these parents. The two remaining families were unresponsive to the school’s efforts to contact them and so did not engage at all. Overall the majority of the engagement with this event was very positive, and several comments from parents were noted in the research diary which implied a positive attitude towards the school’s efforts. These included comments regarding the structure of the intervention which one parent described as ‘supportive and encouraging’ and another stated that now they had seen the plan and the resources they could ‘make sure it happens’ at home. Although this initial impression appears to be positive, it will take time to accurately assess whether this has been a worthwhile strategy for School X to improve pupil attainment.  
4.2.5 [bookmark: _Toc36668780]Data analysis 
One of the clearest indicators of the success or shortcomings of an intervention is actual attainment grades. School X uses fine grading which breaks each grade down into three sublevels; a C3 represents a low C grade, close to the D grade boundary below. A C2 is a ‘safe’ C grade, and a C1 is a high C close to the B grade boundary. It is expected that on average pupils should make two sub-levels of progress in each academic year through the learning that takes place in normal lessons, without the support of any additional interventions. 
Figure Nine compares end of year 10 grades with grades attained in the walking-talking mock examination at the end of the second cycle. A larger copy can be found in Appendix Four: 
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Figure Nine: Attainment data at the end of cycle two. 
At the end of term one half of the eFSM learners have made at least one sub-level of progress. This is fairly significant progress as only two sublevels are expected in the whole year. Pupils P and Q and have both made four sub-levels of progress which is double the expected progress in one year. It seems likely that the grade they achieved at the end of Year 10 was not truly representative of their actual skill level due a possible lack of engagement. Both of these learners entered the research study enthusiastically and have completed high percentages of the topic booklets as homework and in the small group revision sessions. Now they have started to fully participate and focus their efforts into improving their mathematical skills their grades have risen significantly, implying that any previous grades they may have received were not an accurate reflection of their actual level of competence. 
In contrast to this, the data shows that seven pupils have regressed, with lower grades at the end of cycle 2 than they achieved in year 10. This is a concerning outcome for the research and requires some investigation into possible causes. Pupil B unfortunately missed 5 weeks of school in half term one due to an accident which led to a decrease in their grade. Pupil B has since returned to school and should be present for the rest of the study, so it will be important to monitor their progress as the research continues. Pupils F, H, K, M and N all saw a drop in their overall grades between the end of year 10 and the end of the second cycle of the research. However, closer investigation shows that these learners all completed less than half of the homework booklets assigned to them in cycle 2. This demonstrates the clear correlation between increased engagement and higher achievement. This relationship will be clearly illustrated to these learners in the hope that those who want to make progress with their mathematical skills will develop a clearer appreciation of the impact these strategies may have if they choose to engage properly. 
Overall the data shows some progress for the pupils who have engaged well with the intervention strategy, however learners who aren’t choosing to properly engage have yet to make equivalent progress.
4.2.6 [bookmark: _Toc36668781]Reflection from the four critical lenses 
Before moving on to the third and final cycle of this research it is important to reflect from the four perspectives identified by Brookfield (1995) to ensure any amendments to the process have been carefully considered from these varied viewpoints. 
The literature would support the view that some progress has been made due to the implementation of summative feedback and parental engagement which have both been found to have positive impacts on progress. However, it is difficult to accurately ascertain how significant the impact of each individual strategy is. Furthermore, even though the parental engagement event seemed to go well from the perspective of the researcher and colleagues in the maths team, research suggests that interventions such as these in KS4 occur too late in a child’s education to have a significant impact (Grigg get al., 2014). 
In order to gain an insight into the participants’ perception a second pupil voice survey was conducted focusing on the perceived impact of the new strategies and how well pupils felt they engaged with it.
One of the questions asked pupils to agree or disagree with the statement ‘I believe that I can make good progress in maths if I fully engage in this intervention’. The response can be seen in Figure Ten: 

Figure Ten: Pupil voice response – cycle two. 
Every learner either agreed or strongly agreed with this statement, which suggests that the participants have a positive outlook towards the impact the research can have on their progress. However, the next question asked learners if they thought they had fully engaged with the process during cycle two. The responses can be seen in Figure Eleven:

Figure Eleven: Pupil voice response – cycle two. 
Approximately 20% of pupils either disagreed or strongly disagreed that they had fully engaged in the strategies to improve their mathematical skills. Clearly these pupils do feel that the intervention may be beneficial for their skills development in mathematics, however this does not necessarily mean that they will challenge themselves to engage with it fully in order to progress further. 
As Brookfield (1995) stated, it is also important to consider the viewpoint of fellow professionals in education. General feedback from members of the maths department was positive, particularly for the QLAs as they felt they provided a focused and simple revision checklist for pupils. These have since been implemented as a feedback strategy across Year 11. However, it was suggested in a team meeting, and noted in the research diary, that if the intervention were to be expanded to include more eFSM pupils then there would be a greater demand for teacher hours to support the small group revision sessions. It would be undesirable to increase the group size as this has been shown to significantly reduce the effectiveness of this intervention, however this would limit the amount of pupils who could benefit from an intervention of this nature. This will require careful consideration as the small group revision sessions are a key element of the intervention and therefore need to be carried out effectively. 
4.2.7 [bookmark: _Toc36668782]Amendments to the intervention process for cycle three 

The reflections of cycle two highlighted two key areas for improvement. The final cycle will aim to:
1) Increase engagement from all participants in order to accurately observe the impact of the chosen intervention strategies. 
In order to support this it would be beneficial to focus on refreshing the engagement of parents in the intervention process. It has now been three months since the initial engagement with parents at the beginning of the intervention process. As this has been shown to have such a vital impact on pupil progress it is desirable to reconnect with parents at this stage to re-establish those connections and encourage their support for their children’s progress. In theory participants are more likely to engage in the intervention if they are receiving encouragement to do so from home as well as at school. 
2) Consider options for supporting focused group revision sessions to ensure small groups for maximum impact, whilst reducing the demand on teachers’ time. 
A colleague in the mathematics department at School X suggested that utilising A-Level mathematics students may be a good solution to this problem as they have all of the necessary skills required to support GCSE mathematics revision. They are also completing the Welsh Baccalaureate qualification which requires them to complete a certain amount of ‘community hours’ where they need provide some form of support in the community. This proposal would allow them to fulfil their requirements for their own qualification whilst providing support for the mathematics department in their efforts to provide targeted support to as many eFSM learners as possible and may therefore prove to be a mutually beneficial solution. 
[bookmark: _Toc36668783]4.3 Cycle 3: Revision of strategies
[bookmark: _Toc36668784]4.3.1 Parental re-engagement	
Following the relatively high attendance of the initial parent coffee morning, another was arranged for the beginning of cycle three in order to re-engage parents in the process and inform them of the overall progress of their children at this point. Again, parents were phoned and personally invited by a member of the mathematics department and this time 16 out of the 20 pupils were represented by a parent, carer or family member. 
Discussions took place about good practice and successes of the pupils, and a clear conclusion was drawn about the correlation between learners who engaged fully with the progress and successful outcomes, and those who did not engage as fully and their less successful outcomes. The key message was that the entire intervention had been designed to specifically benefit this group of learners, and it is beneficial for teachers, pupils and parents to actively engage in the progress to achieve success for each of them. 
In addition to this, data and resources were displayed around the room to give pupils a chance to share their work with their parents or carers. The research highlighted that eFSM learners are often underperformers in education and may not necessarily receive many opportunities to showcase their academic achievements, so this provided a positive opportunity for pupils who have made good progress to engage their parents in their success at school. Overall the event was well attended and appeared to be positively received, however the real impact of this can only be accurately assessed when overall progress is analysed at the end of the cycle. 
[bookmark: _Toc36668785]4.3.2 Peer tutoring 
Peer tutoring includes a wide range of approaches in which pupils work in small groups or pairs to provide support for learning. It was suggested that A-Level mathematics pupils could complete part of their Welsh Baccalaureate by leading the focused group revision sessions in order to reduce some of the workload for classroom teachers. The Sutton Trust’s (2014) research states that peer tutoring has been shown to have a positive impact on learning, with the potential to produce five additional months of progress in an academic year. 
Another benefit of this strategy is that it allows the small group sessions to take place more regularly, due to the additional ‘teachers’ available to lead the sessions. One of the earlier concerns with this strategy was that realistically School X was only able to provide one session per week per group, however research shows that this kind of small group session is most impactful when it takes the form of short sessions carried out several times a week (Egan et al., 2014). The sessions were re-scheduled to take place three times per week during registration. It was hoped that this would encourage greater levels of engagement as pupils are no longer being asked to sacrifice their lunch break to take part. 
[bookmark: _Toc36668786]4.3.3 Data analysis 
A large version of this data capture can be found in Appendix Five
[image: ] 
Figure Twelve: Attainment data at the end of cycle three.
Analysis of the data after cycle three produces a fairly positive picture of the progress made by the eFSM pupils during the third cycle of the research. Almost all of the participants made the 2 sub-levels of progress expected in an academic year. The one pupil who actually went down two sub-levels had an overall school attendance of 63% and unfortunately missed many of the revision sessions and walking-talking mock examinations. Poor attendance has been identified as a more common characteristic of eFSM learners, and has a hugely detrimental impact on attainment as if they aren’t in school for a significant amount of time they will miss key skills and fall behind in their learning (Egan et al., 2014; Hill, 2013).  
There was some fluctuation in the grades achieved by some pupils, particularly pupils F and M who saw a drop in their attainment at the end of cycle two, before increasing significantly in cycle three. There are no factors known to the researcher which could explain this phenomenon, however as discussed at the end of cycle two, if a pupil is able to achieve a much higher grade in an examination then it is unlikely that the lower grade is an accurate representation of understanding and may instead be an indication of effort level on that particular day. 
When comparing this data to the nFSM data from the same assessments, there appears to have been a slight reduction in the attainment gap between eFSM and nFSM learners. In December the attainment gap stood at 28.84% for learners achieving grades A* - D, however in March this has fallen to a gap of 22.78%, a reduction of 6.06% which suggests that the intervention may have had a positive impact on the attainment gap at School X. 
[bookmark: _Toc36668787]4.3.4 Reflection of cycle three 
The third cycle of this intervention research produced the most positive outcomes. Incorporating a three cycle approach and allowing time to reflect and re-design the process at specific stages of the research has meant that the intervention has been able to evolve and adapt as needed in order to provide a positive impact on pupil progress in mathematics. 
Following the parental re-engagement session, and the rescheduling of the revision sessions to be during registration time rather than lunch, a significant improvement in attendance for almost all participants occurred. Not only did pupils attendance rise, but they also had more frequent sessions with the A-Level peer tutors which research suggests should have increased the effectiveness of the intervention. Furthermore, it was observed that pupils who was initially very reluctant to ‘buy-in’ to the QLA process have become confident in using them, with one even admitting that they are ‘actually quite useful’ towards the end of the research. 
Discussion with the mathematics team at School X highlighted several positive elements of the intervention such as the effectiveness of the QLAs and the move towards topic specific homework booklets rather than past examination papers. These strategies are currently being implemented into the standard mathematical provision for KS4 in School X as it was agreed the impact of these was more targeted. 
The parental engagement events appeared to be reasonably successful at first, however they required a lot of time and effort for teachers who kindly phoned parents directly to personally invite them and sacrificed time on their training days to meet with them. If this were to be conducted on a wider scale to engage more eFSM pupil parents, this time and effort would be even more significant so the practicality of this exact model of parental engagement could be developed further. 
Finally, the purpose of this research was to positively impact the attainment of eFSM learners in KS4 mathematics. In the final pupil voice survey one of the questions asked the participants to agree or disagree with the statement I am pleased with my progress in maths. The response can be seen in Figure Thirteen:

Figure Thirteen: Pupil voice feedback.
All pupils agreed that they were pleased with the progress that they made throughout this intervention. 

5.0 [bookmark: _Toc36668788]Conclusion and recommendations
It is difficult to accurately measure the direct impact of each individual element of an intervention programme such as this as several recognised strategies are being implemented simultaneously. 
One of the main focuses for the study was to try and improve parental engagement with the intervention as this has been highlighted as a significant challenge for School X. At first glance the parental engagement events did appear to be relatively successful in terms of attendance and initial engagement. However, on reflection the impact of this was very short-lived. The first event at the beginning of cycle two appeared to encourage engagement for the first two to three weeks of the study before attendance levels of certain participants began to drop, until some actually made negative progress in cycle two due to lack of engagement. This was then improved significantly after the re-engagement session however it is not clear how long this would last. In order to more accurately assess the impact of this strategy it would need to take place over a longer period of time. However, the research strongly suggests that attempting to engage parents at KS4 is too late in their education, and that this needs to be a stronger focus for early years and primary education. School X works very closely with its cluster primary schools on a range of projects and community events, and therefore the first recommendation for School X is: 
- To develop and lead a cluster-wide approach for parental engagement within the local community. 
Parental engagement is a critical factor in supporting pupil progress, however the impact that School X can have on this alone is limited. A cluster-wide approach will allow the school to develop links with parents whilst they are still at primary school, which research has shown is likely to positively impact pupil outcomes. 
Whilst it is impossible to accurately judge the extent to which this research has positively affected the attainment of eFSM learners, it is likely to be a contributing factor in the reduction of the attainment gap as the progress seen by the vast majority of this group of learners suggests that some elements of the intervention were successful in positively impacting attainment in KS4 mathematics. It is a promising step in the right direction in the overall aim to close the attainment gap between nFSM and eFSM pupils at School X. From this, the second recommendation for School X is: 
- Develop and implement an intervention programme which specifically targets eFSM learners for KS4 mathematics. 
Other than this research study, there is no intervention programme currently being delivered in School X which specifically targets this group. The attainment gap widened in the previous year’s results and this needs to be addressed with a deliberate, dedicated scheme designed to close the attainment gap. 
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Appendix One: Photographs from research diary. [image: ]
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[bookmark: _Toc36668791]Appendix Two: Letter of consent 
Dear Parent, 
My name is Mrs XXXX and I am studying at the University of Wales Trinity St David, and teaching full time as your child’s mathematics teacher. I would like to invite your child to take part in my research project. 
This project will look at using strategies within the classroom to help pupils develop their confidence and revision skills in maths to prepare for their GCSE exams at the end of Year 11.  Pupils taking part will be asked to complete a short questionnaire at the beginning and end of each cycle of the research, and may be taken out of some lessons to attend additional support, much like they did in Key Stage 3 for their Numeracy Intervention. 
Other than this there is no additional work required from pupils. Through your child's participation I hope to develop strategies to help prepare pupils more effectively for their GCSEs. 
All information and data collected will be kept strictly confidential to the researcher and at np time will individual data. be released to the general public. Data collection may include: 
• Previous assessment data. 
• Assessment data at different stages of the project
• Feedback through learner voice surveys  
Participation in this study is voluntary and pupils may withdraw from the process at any stage. The research has been explained to your child and their own consent, as well as yours, is required. 
At the end of the project I will be happy to provide you with a copy of the findings at your request. The results of this research will hopefully enhance my own pedagogy and enable the school to develop a successful intervention programme for Key Stage 4 maths. 
The results of the research will be fed back to the University of Wales Trinity St David. Thank you for taking the time to read this letter. lf any questions do arise, feel free to contact me at your convenience. 
Yours sincerely, 
Mrs XXXXX
Teacher in Charge of KS4 Mathematics 
Pupil Consent: 
I _____________ confirm that I do / do not give my consent to participate in the suggested study. I have been made aware of what participation will entail, and know I can withdraw at any point should I wish to do so. 

Parent Consent: 
I ______________ confirm that I do / do not give my consent for my chid to participate in this study. 


[bookmark: _Toc36668792]Appendix Three: Transcript of Interview with Head of Mathematics 

Researcher: What support do you have in place to support eFSM pupils in KS4 when preparing for their examinations?
At KS4 we don’t currently have a specific intervention programme like the one we do have for KS3 for eFSM learners as we have to consider that we have a large population of EAL learners who are the children of migrant workers and therefore do not qualify for free school meals, however are probably some of our poorest students and face just the same educational challenges. Many face even greater challenges as they may never have been to school before and are being taught in a language they are not as familiar with. We take this into account when selecting learners with the KS3 programme, and I suppose the thought process was that if we supported the development of numeracy skills with eFSM and our EAL learners at KS3 with targeted support, then this would put them in a good position to go into KS4. We do offer support strategies for all of our KS4 learners but we don’t currently target eFSM learners specifically with these. We focus more on pupils on the borderline grades, so those on the U borderline to get them up to a grade, the C/D borderline for the Level 2+. Unfortunately, that does mean that learners in between these boundaries can get a little lost in terms of support. The general thought process behind any support we offer is that if we can increase the standard of teaching for all learners, particularly when it comes to exam specific skills, then we should in theory raise the attainment of all learners. However we know from our data that there are gaps in the attainment of certain groups and as a school we need to look at how we can address this. 
Researcher: What kind of support strategies do you use with these learners?
The main difference when they get to KS4 is the focus on exam specific techniques as this is not something we focus on so explicitly at KS3.  The main way we achieve this is through the weekly past paper we set as homework. This is given to every learner and they are expected to complete as much of it as they can. There are also weekly revision sessions on a Wednesday after school which they can attend with their paper if they need support with it. Each week every learner who completes the homework gets a grade and some WWW / EBI Feedback highlighting specific topics so they know what they need to work on. 
We also have a collection of KS4 starters that the whole department uses which is made up of 10 mixed exam questions taken from the first couple of pages of GCSE papers. The learners complete one of these tasks as bell work every lesson, with the idea being that they are constantly refreshing these mixed skills and will be able to complete the first couple of pages of the exam confidently as they will be so familiar with those types of questions. 
We also do ‘walking talking mock’ examinations every half term with KS4, where we go into the hall exactly as they will for the real GCSE and go through an exam paper using the visualizer. Again this is designed to make them familiar with the process and to reduce anxiety around it as they are so used to completing a maths paper on the hall when it comes to the exams in the summer. We’ve used this basic structure for the last three years and have seen a consistent rise in overall attainment, however our current predictions suggest we are going to have a decrease in the Level 2+ this year so we may need to re-evaluate in September. 
Researcher: How much pupil engagement do you observe with these strategies? 
It depends on the strategy, some are far more successful than others. For example the walking talking mocks take place during lesson time so every learner should take part in this. However the homework papers depend on learners engaging with maths at home, and choosing to come to revision in their own time so we find we have excellent engagement from some learners with this, and struggle to engage others. As an estimate I would say around 50% of our learners do not complete the homework papers and even less come to revision, maybe one third of each class until the end of the year when exam panic sets in and attendance rises for the few weeks leading to the exam. By then it is too late for us to have any real impact. Unfortunately I would say that it is our eFSM girls and EAL learners that we struggle with the most and I have highlighted those groups in the team improvement plan for this year as a focus for any intervention we develop to reduce the gap in their attainment with their peers. 
Researcher: What processes are in place to address the lack of engagement with these learners with the homework and after-school revision?
It is difficult as engagement with those particular tasks requires support from home and that is something that we as a school find very challenging with our particular cohort. My first step would be to phone home if a child misses 3 homework’s in a row, however we have a large proportion of parents who either don’t speak any English at all and therefore we cannot communicate with them via a phone call without arranging for a translator to do it on our behalf, or are not engaged in their child’s learning. Our attendance at parents evening is very rarely higher than 60% and can be lower, and unfortunately it is usually the parents we need to speak to in order to address a lack of engagement with their child who are unable to attend or who choose not to.  Whenever possible we will phone home to speak to parents to try and boost engagement with homework and revision, but the success of this can vary hugely. 





[bookmark: _Toc36668793]Appendix Four: Attainment data from cycle two 
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[bookmark: _Toc36668794]Appendix Five: Attainment data from cycle three 
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The walking talking mock helps me develop exam techniques. 

Strongly Agree	Agree	Disagree	Strongly Disagree	11	9	

I believe that I can  make good progress in maths if I fully engage with this intervention. 

Strongly Agree	Agree	Disagree	Strongly Disagree	11	9	

I have fully engaged in the new strategies to help me improve my skills in maths 

Strongly Agree	Agree	Disagree	Strongly Disagree	11	9	

I am pleased with my progress in maths

Strongly Agree	Agree	Disagree	Strongly Disagree	11	9	
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