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1.0 Introduction
Research suggests that reflective practice is a key strength of the most successful education models in the world (Schleisser, 2012).  The Welsh Government (2015) states that reflective practice aims to encourage us to regularly ask what we are doing and why, in order to learn and continuously improve. This process should be self-critical and question assumptions on which practice has been developed (Grigg, 2016). Based on this research, it is argued that schools need to regularly critically reflect on their interventions in order to ensure they are having the best possible impact on pupil development. 
Part of my role in my current position is to oversee an intervention programme designed to help learners in Key Stage 3 who are eligible for Free School Meals (e-FSM) develop their numeracy skills. The current system has been running for 5 years but has not been extensively analysed in this time to assess its impact. The purpose of this study therefore is to critically analyse the impact of this intervention scheme and ascertain whether it is a valuable use of the schools resources. 
[bookmark: _Toc524138439]1.1 School Setting and Intervention 
My current school, School X (anonymised in line with BERAs’ (2011) ethical guidelines for educational research), is a mixed gender comprehensive school in Newport, South East Wales with 806 pupils on the roll currently. This area contains some of Wales’ most deprived local authorities, and research conducted in 2015 showed that the South East Wales Consortium, the EAS, had the lowest e-FSM attainment rate in Wales, with only 26.2% of these pupils achieving the Level 2+ target (Wales Online, 2015). School X has a high proportion of pupils entitled to Free School Meals (e-FSM); currently standing at 30.4%, which is well above the national average of 17% and the Local Authority average of 18.4%. This may provide some insight into the challenges faced by the school, as Egan et al. (2014) state that e-FSM pupils are more likely to struggle with numeracy skills, which is likely to be one factor contributing to the attainment gap between e-FSM and non-FSM pupils which is evident in the education system in Wales. 
In School X, non-FSM learners are currently outperforming their e-FSM peers at every level in Maths. In the academic year 2017/18 only 75.6% of e-FSM learners in Year 7 achieved a Level 4 or higher, compared to 91.4% of their more affluent peers. Furthermore, no e-FSM learners achieved a Level 6, compared to 5.32% of non-FSM learners. This gap is evident throughout the entire school, with GCSE data showing that the attainment gap currently stands at 24.2% between non-FSM and e-FSM learners achieving the Level 2+, and a gap of 27.6% between those attaining at least Grade C in either Maths or Numeracy.
In order to tackle the attainment gap in Wales the Welsh Government introduced the Pupil Development Grant (PDG), previously the Pupil Deprivation Grant, which provided schools with additional funding for every e-FSM learner and Looked After Child (LAC) in order to provide targeted support for these learners. In 2017 the Welsh Government conducted a three year review of the scheme to examine how schools are spending the PDG and teacher perceptions of the impact it is having. This review found that schools find the PDG to be very valuable, and although the report acknowledges that quantifiable evidence of actual impact will need a longer term to become evident, it did highlight several ‘soft’ outcomes of the grant including increased confidence and self-esteem in e-FSM learners and a greater willingness to engage in classroom tasks (Welsh Government, 2017).  The aim of the intervention set up at School X is to increase e-FSM learners’ confidence and engagement in Maths, so it will be interesting to ascertain whether this softer outcome is as evident in School X. 
A new curriculum is due to be implemented in Wales following research by Donaldson with a strong focus on skills, including numeracy, in order to put more emphasis on equipping young people for life (Welsh Government, 2018).  This mantra is echoed in the mission statement for School X; ‘Learning for Life’, and so the School is making several changes in line with the new curriculum to focus more on skills development. Due to this a large portion of the PDG funding is allocated to the provision of Numeracy Intervention and tracking for KS3 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 2017-2018 which includes the following aims: 
· Evaluate and improve the standards and progress in Numeracy 
· Implement an accurate method to track projected outcomes for Numeracy Skills
· Use the diagnostic test data to develop bespoke strategies to support individual learners to improve numeracy skills
· Develop numeracy acceleration programmes using the diagnostic test data to improve the outcomes for learners
· Strengthen numeracy support across the curriculum with specific focus on e-FSM learners 
 (School Improvement Plan, School X 2017-18)
This numeracy intervention scheme involves small groups of between five and eight learners attending two one-hour sessions of additional numeracy per week in order to improve their basic skills and performance in maths. The learners are all e-FSM and are selected based on their National Numeracy Test (NNT).










[bookmark: _Toc524138440]2.0 Literature Review 
[bookmark: _Toc524138441]2.1 e-FSM learners and Numeracy Skills
Numeracy skills are seen as vital for the development of young people, as without basic numeracy skills it can be difficult to function effectively in almost all areas of modern life and can lead to social exclusion. This has been compounded by the decline in the unskilled jobs market, and with the reduction in the need for manual workers combined with the technological transformation of the workplace the need for literacy and numeracy skills has increased (Parsons and Bynner, 2005; Bynner and Parsons, 2006). Research has found that those with poor  numeracy skills are more likely to leave school at 16, not own their own home, work in unskilled and low paid jobs, experience periods of unemployment and suffer from depression. e-FSM Pupils are particularly vulnerable to this as they are more likely to have poor attendance leading to them falling behind, as well as issues with basic literacy and numeracy skills (Hill, 2013; Egan et al. 2014; Smith et al. 2016). Therefore, Berends et al. (2005) state that investment in a child’s knowledge and skills has invaluable pay offs in the form of adult attainments such as social status and income. This is recognised by the Welsh Government as shown by the increased focus on a skills-centred curriculum with the aim of encouraging all learners to achieve their potential. However, research has shown that students from low-income families are at risk of being behind in their understanding of numeracy when they start school, with this gap widening over time (Smith et al. 2016). Therefore the challenge of closing the attainment gap is at its greatest for secondary school children as the gap is at its widest, and therefore it is vital that interventions are put in place in foundation phases, and interventions such as School X’s may be less likely to have a significant impact (Sutton Trust, 2014; Aubrey et al. 2006; Smith et al. 2016). Hurry and Sylva (2007) support this claim, and argue that primary schools should identify low-achieving children early in their school career in order to provide more effective intervention at this stage.  Furthermore, Chi et al. (2001) argue that despite the numerous interventions schools may put in place, the biggest influence on a child’s skills is the knowledge and attitude of their families. This may suggest that interventions such as this are unable to have significant impact if students are not encouraged to develop their skills at home as well, and therefore developing a strong relationship between school and home may be more beneficial. 																
[bookmark: _Toc524138442]2.2 Small Group Tuition 
Coe and Kime (2013) state that in order to maximise the effectiveness of any small group intervention, schools should consider how to assess pupils specific needs accurately before the intervention as small group tuition is most likely to be effective if it is tailored to these needs.
Small group tuition enables the teacher to focus exclusively on a small number of learners and is a common strategy for providing support for lower attaining pupils (Education Endowment Foundation, 2018). The Sutton Trust’s research (2014) suggests that this type of small group intervention can moderately impact learning and can be particularly beneficial for those who have fallen behind due to low attendance, however there is limited research to support this view. Smith et al. (2016) observed that successful interventions in maths tend to follow an individualised approach, whereby the instructor tailors the learning to the specific needs of each child. This has even greater impact when the instructor is a qualified teacher rather than a teaching assistant or volunteer. Egan et al. (2014) state that this type of tuition is intensive and can be very effective for catch-up in Maths with short regular half an hour sessions 3 – 5 times a week over a period of 6 – 12 weeks having a stronger impact on attainment. Coe and Kime (2013) found that the support provided on these catch-up numeracy schemes enabled pupils to make the equivalent of 3 months additional progress over the course of a school year, and therefore argue that it is an effective strategy. However, Smith et al. (2016) found that across different samples and age groups the impact of additional maths sessions was relatively small. The ‘rule of thumb’ to ensure success with this type of intervention is widely agreed to be the smaller the group the better, as this allows for stronger feedback from the teacher, more sustained engagement in a smaller group and work which is more closely tailored to the specific needs of each learner all of which has a significant impact on progress (Education Endowment Foundation, 2018). 
However, there is disagreement in the literature regarding the impact of this strategy. It has been suggested that once the group size reaches more than six or seven there is often a noticeable reduction in the effectiveness of the intervention (Coe and Kime, 2013). Furthermore, one of the main criticisms is the cost, as small group tuition can be expensive for schools due to the additional teaching hours required to run it. Research by the Sutton Trust (2014) highlighted other less expensive strategies which have a more significant impact on development such as detailed formative feedback and peer tutoring, both of which have been researched extensively and been found to have a very high impact with little to no cost for the school. With these low-cost alternative initiatives it could be argued that the type of intervention being implemented by School X is not the most effective use of the PDG. 
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[bookmark: _Toc524138444]3.1 Students in the study and baseline assessment
As this is a piece of action research, the participants will be recruited from Year 7 in line with the standard department procedure for selecting students for numeracy intervention. Learners are selected following the National Numeracy Tests. Learners that achieve between 75 and 95 (out of a possible 140) in this assessment will attend numeracy sessions. The scores of this initial assessment provide quantitative data to form a baseline, which will be used to accurately track progress.
There are spaces for up to 60 learners in the intervention programme, however this study will examine a focus group of 15 randomly selected learners who are e-FSM and receiving Numeracy Acceleration. Their progress will be monitored and compared with the progress of n-FSM learners in the year group to assess the impact of the intervention.
[bookmark: _Toc524138445]3.2 Ethics of the research
Before conducting this research it was necessary to consider the ethical requirements involved. According to BERA (2011) all researchers must comply with the legal requirements related to the storage and use of personal information, in accordance with the Data Protection Act 1998. This states that people are entitled to be informed how and why their data is being used and stored and should have agreed to take part. In line with this, a letter was sent to the participants involved, explaining the purpose of the research as well as the overall aims of the intervention. Evidence of this can be found in Appendix 7.1. 
[bookmark: _Toc524138446]3.3 Research Methods
The research project will use mixed methods to generate both qualitative and quantitative data to track both the academic progress made by the target group of learners, as well as developing an understanding of the impact the intervention has on learner confidence in their mainstream maths lessons. The research will include:
· Observation of the intervention classes 
· Interview with numeracy coordinator and members of the maths department in order to gain an insight into the value teachers place on the intervention scheme
· Analysis of data before and following intervention 
· An anonymous Learner Voice survey to gain an understanding of pupil perceptions of the impact of their numeracy interventions and their confidence with the new techniques learned. 





[bookmark: _Toc524138447]4.0 Research and Findings 
[bookmark: _Toc524138448]4.1 Observation of lessons 
As part of the research, six numeracy sessions were observed to develop an understanding of the intervention process and experience for the learners, as well as to gain first-hand evidence of the engagement level of the learners. 
When observing the sessions it was clear that all learners engaged very well. The sessions used very visual and practical methods often seen in KS1 and KS2 numeracy lessons such as using bead bars to model the process for multiplication and division. Research has highlighted the importance of using visual representations such as these when teaching mathematics as they enable learners to grasp abstract mathematical concepts more easily (Post and Cramer, 1989; Leinhardt et al., 1991). The learners were able to follow the role-modelled processes without difficulty as they were specifically tailored to their ability level in maths, and were eventually able to apply the same methods to their own questions without support, which demonstrated development in their conceptual understanding of these key mathematical terms. However, the learners struggled to answer the same type of questions as confidently when the bead bars or other practical aids were later taken away, as would be the case in a real exam. Furthermore, it was noted that the attendance of some of these learners was very sporadic, and many missed at least one out of the two sessions per week which they were allocated. This is consistent with the research that states that e-FSM learners are more likely to have poor attendance which impacts negatively on their learning and development, and likely reduced the potential impact the intervention was able to have (Hill, 2013; Egan et al. 2014). This lack of attendance also may imply that the learners do not place great value on the intervention lessons, as they are often choosing to not attend. 
Furthermore, the intervention groups are between six and eight pupils at a time, which is larger than the research recommends for this type of small group tuition. Coe and Kim (2013) stated that once the group size reaches six or more the impact of the intervention is noticeably reduced. This may mean that the impact this intervention can have is limited due to the more restricted capacity of the practitioner to provide detailed feedback to each learner and tailor the work specifically to the needs of each child, as suggested by Smith et al. (2016). If this is the case, it may be necessary for School X to reassess the structure of this intervention, as it may decide that this is not a valuable use of the PDG funding it receives in its current form.
Overall, it was clear from my observation that although the learners engaged well with the sessions when they attended them, more needs to be done to encourage 100% attendance in order for learners to fully engage with the intervention and benefit from it. 
[bookmark: _Toc524138449]4.2 Learner Survey
At the end of the intervention programme a student voice survey was conducted in order to gain an understanding of the learner’s experience of the sessions. Twelve of the fifteen focus group learners completed the survey, as the remaining three were absent. The learners were given statements about the numeracy sessions and were asked to respond using a Likert Scale from Strongly Disagree to Strongly Agree. The statements were chosen from the research conducted in the literature review which showed that small group tutoring provides  learners with the opportunities to practise skills they find difficult, may feel able to work better and have more teacher support. There was also one statement about improving confidence included, as this is one of the aims of the intervention. The aim of the survey was to develop an understanding of how accurate these claims are from a learner perspective. Examples of pupil responses can be found in Appendix 7.2 and a summary of the results can be seen in Figure 1:
[image: ]
Figure 1: Responses to Learner Voice Survey
As Figure 1 shows, the responses to every statement in the survey were extremely positive, with almost all learners either choosing to Agree or Strongly Agree with every statement. This would suggest that the learners do feel that this intervention is beneficial for them as they feel they have improved their understanding, get more teacher support and feel more confident in Maths. As one of the aims of the intervention, and the PDG, is to instil greater confidence in e-FSM learners, this is a very positive indication that this intervention is succeeding in doing this. 
[bookmark: _Toc524138450]4.3 Staff Interviews
[bookmark: _Toc524138451]4.3.1 Numeracy Coordinator
When interviewing the Numeracy Coordinator who leads the sessions, conversation was focused on the question posed by Coe and Kime (2013) when considering how to ensure success with an intervention:
· How are pupil needs assessed before the intervention as small group tuition is most likely to be effective if it is tailored to these needs?
The Numeracy Coordinator is a qualified Maths teacher, which according to Smith et al. (2016) should impact positively on the progress of the learners.  When discussing the initial assessment carried out in order for her to tailor the sessions to the individual needs of learners, she described how every question in the NNT is graded by skill, resulting in a list of the strongest and weakest skills of each pupil. She is then able to use this to select which skills to focus on in the sessions. This tailored approach is supported by research as a highly effective method for planning a successful intervention. However, the Numeracy Coordinator did comment that as the groups were reasonably large, she is often unable to select a skill that is the focus for every learner in the group, and felt she would be able to have a more significant impact if she had more time with each individual learner. As previously stated, the learners attended two sessions per week, however research suggests that the most impactful interventions occur three to five times a week (Egan et al. 2014). Despite this, when asked if she felt overall the intervention programme had a positive impact on the understanding and confidence of the learners, she stated that it did. 
[bookmark: _Toc524138452]4.3.2 Teaching Staff
The Welsh Government (2015) states that successful schools integrate their interventions into the School Development Plan, and therefore collaboration between staff and sharing best practise is encouraged. However, when talking with members of the Maths department at School X it was clear that most had very little awareness of how the numeracy intervention was structured, and even which pupils attended the sessions. A reoccurring message from the overall feedback from teachers was that the numeracy intervention did not produce clear and evident progress in Maths lessons for the vast majority of the learners who attend, regardless of the progress which is evident in the sessions themselves. This phenomenon is identified in research into the impact of small tutoring groups on development in Maths, and is described as ‘fade out’; pupils are seen to make significant progress in a tutoring session, but they fail to effectively transfer this progress into the mainstream classroom and thus the progress halts when the intervention ends (Hurry and Sylva, 2007; Smith et al. 2016).  This contrasts with the response from the Numeracy Coordinator, who stated that the interventions did make significant progress. Research by Smith et al. (2016) may explain the reason for these differing viewpoints, as it shows that tutors are likely to see good progress in their small group sessions, however these gains are often not evident on national tests or mainstream assessments. From the comments made by teaching staff, it would appear that this may be happening at School X, which suggests that the intervention is not a valuable use of the PDG as the positive impact is not long-lasting. 
[bookmark: _Toc524138453]4.4 Data Analysis
At the end of the intervention programme the learners re-sat the same NNT paper in order to show any real progress that had been made. The scores for the baseline and final test can be seen in Figure 2:
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Figure 2: Test Results
As Figure 2 shows, most learners in the focus group made some progress in the intervention sessions and achieved a higher score when they re-sat the test. For some learners this was significant, for example Pupil A, E, F, G and L who doubled their original scores or more. However, Pupil D and K achieved the same score both times, showing no progress and several other learners only increased their scores by one or two marks. Taking this into consideration, as well as the fact that the learners also attended 6 weeks of mainstream Maths lessons between the baseline test and the final test, it could be argued that the overall progress of this group is not significant and it would be difficult to attribute any progress directly to the intervention session and not the skills they also developed in their mainstream lessons. This means it is difficult for School X to provide quantitative evidence that the intervention is making a significant impact and is a valuable use of the PDG. 
Furthermore, as the learners re-sit the same paper the sessions are solely focused on helping the learners understand and answer the specific questions in the test. Spielman (2017), the head of Ofsted, argued that ‘teaching to the test’ comes at the expense of rich and full understanding, and that even if a pupil achieves good test results it does not necessarily mean that have gained real knowledge. Instead she suggests that schools should focus more on widening pupils’ real knowledge, and move away from regularly focusing on test papers. This may provide some insight into the reasons behind the ‘fade-out’ that research shows often occurs when an intervention ends. 




[bookmark: _Toc524138454]5.0 Conclusion 
As previously stated, part of my current role is to analyse and implement the Numeracy Intervention programme at KS3. This research will therefore have a significant impact on my practise as it has allowed me to extensively analyse the current system that is in place, and make suitable amendments to future intervention schemes in order to ensure the best possible impact for e-FSM learners. Furthermore, this research is beneficial for School X as its findings will provide evidence for the School Self Evaluation. 
This research suggests that changes need to be made in order to increase the impact of this intervention programme, and justify the proportion of the PDG which is allocated for it. Data shows that the current intervention is having a limited positive impact on the development of e-FSM learners in Maths. This may be due to the size of the groups and the infrequent sessions that are often poorly attended by the learners. It is worth considering both reducing group size and increasing the number of sessions as suggested by Egan et al. (2014) in order to have a more profound impact. Also, in order to improve the attendance of these learners so they can benefit fully from the sessions, it is vital that School X creates a stronger link with families, as research shows that family has the strongest impact on pupil skills (Chi et al. 2001). Bynner and Parsons (2006) state that involving parents with poor numeracy skills in their child’s education is critical to the success of intervention programmes, and therefore School X should focus on forging stronger communication channels between school and home. 
Furthermore the disconnection between the numeracy coordinators role and the maths teachers in the school is causing any real progress that is made to ‘fade-out’ when the intervention ends. Smith et al. (2016) suggests that one of the main reasons for this is the lack of follow-up that is coordinated with the mainstream classroom instruction. It may be worthwhile for School X to examine the cause of this ‘fade out’ and put measures in place to encourage greater involvement of the Maths teachers with the intervention programme, so they can ensure they are using the skills and strategies learnt in the numeracy sessions in their mainstream classes to help these learners continue their progress. 
Furthermore, in order to gain a deeper understanding of the real progress made by the e-FSM learners who attend numeracy intervention, it may be interesting to ask a group of non-FSM learners to re-sit the same test after the same time period to see what progress they have made without the additional sessions. This should provide a clearer picture of the impact of the intervention. 
Finally, although the data doesn’t provide an overwhelmingly positive review of the intervention programme, the observations and learner voice survey clearly demonstrate that the learners engage with the sessions and feel that they are helping them to develop real understanding and confidence in maths, whether this shows on test results or not. This engagement with Maths is hugely positive for e-FSM learners who need to develop their numeracy skills, and clearly demonstrates that a form of small group tutoring for these learners has a positive impact. The changes highlighted in the research should enable this impact to increase, and also become evident in test data. 
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[bookmark: _Toc524138457]7.1 Letter for pupils 
Dear Parent/Carer 

Re:	«First_Name» «Surname»			Form:    «Form»

The school is running a Numeracy Support Programme to help pupils to develop their Numeracy skills.  This is in line with one of the main priorities of Welsh Government of raising standards in Numeracy.  These skills that are addressed in the programme are crucial to pupils’ success in secondary education and beyond.

I am writing to inform you that we feel your child is ideally suited for this support and hence has been chosen to participate in the scheme.  The programme involves a group of children working with a Numeracy teacher for the next twelve weeks.  It will require the withdrawal from the main timetable for between one and two hours per week and working in a small group of approximately 5 pupils.

I should stress that we have received additional funding this year that has allowed us to work with more pupils on this scheme.  I believe that this is an exciting initiative that will allow «First_Name» to further deepen the understanding and application of Numeracy skills.

Also, I would like to inform you that a member of our Maths Department <NAME> will be conducting some research in the form of lesson observations and data analysis to assess the success of this intervention as part of her Masters Degree. Please do get in touch if you would like any more information on this. 

If you would like further information or have any queries, please do not hesitate to contact me.

Yours sincerely



D James (Mrs)
Numeracy Co-ordinator







[bookmark: _Toc524138458]7.2 Learner Voice Survey responses
Pupil A: 
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Pupil B:
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Pupil C: 
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