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Abstract
This research project focuses on addressing the established vocabulary gap amongst disadvantaged learners through use of a variety of pedagogical strategies (Quigley, 2018). Emphasis is placed on strategies that act to support pupils accuracy and confidence using Tier 2 and Tier 3 words (Beck, Mckeown and Kucan, 2013) within the context of secondary science education (Osbourne and Dillon, 2010). ‘School X’ provides the setting for this research, with a distinction drawn between disadvantaged and advantaged learners by comparing their eligibility for free school meals (Gorard, 2010). Use of the ‘Frayer model’ (Lemov, 2015), active practice of vocabulary and vocabulary banks (Quigley, 2018) was judged to be effective in supporting the development of pupils Tier 2 and Tier 3 vocabulary, after analysing qualitative data gathered from examples of pupil work, particularly in relation to pupil confidence and accuracy. Quantitative attainment data pre and post intervention indicated improved outcomes for some pupils, with minor variation between disadvantaged and advantaged pupils. Recommendations suggest continuing to practice the use of the identified strategies to monitor their impact long term, in addition to focusing on exam specific vocabulary and cross-curricular links (EEF, 2019).
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An action research project investigating the explicit teaching of scientific language aiming to respond to literacy-based barriers to learning amongst socioeconomically disadvantaged learners in the UK. 

1. Introduction 

Improving outcomes and prospects for students remains the driving force behind much of the academic research that is carried out on behalf of practitioners, universities and governing bodies. Carr and Kemmis (2003) highlight the tendency for teachers to conduct their own research, noting that inadequate guidance and a lack of forward-planning can present a risk of an ‘uncoordinated’ and ‘opportunistic’ approach, which limits the intended impact of the research. Further to this, Ainscow et al (2013) explain that while teachers as individuals are largely responsible for ‘good’ teaching their growth and impact is often dependent on their particular school context, with supportive, collaborative institutions giving rise to the greatest degree of positive change. In addition, Norton (2018) notes that the manner in which pedagogical research is undertaken, and issues that may arise during the course of a research project are dependent on a myriad of factors, such as subject discipline, experience as an educator and level of support from colleagues. While Norton’s commentary on pedagogical research focuses on university based educators, rooted in her role as an experienced professor, the key cautions she highlights can be applied to any educational setting. This view is echoed by Grigg and Lewis (2015), who also note that given the numerous potential factors that could affect the planning and outcome of a research project, a targeted and focused approach is essential. Cohen (2002) goes further to state that educational research is invariably affected by the world-view or ‘paradigm’ of the researcher. Therefore, it is evident that a critical and reflective approach is taken before conducting research, with an awareness of any potential pitfalls that may limit its impact (Welsh Government, 2015).

In order to provide demonstrable impact during research, it is important to consider how it can be used to benefit pupils and educators alike (Cohen, 2002). In doing so, research can be focused towards being ‘for’ education, rather than simply ‘about’ education (Carr and Kemmis, 2003). Yin (2003) reinforces this notion, adding that before designing educational research, it is imperative to first identify why the research is being carried out, and for the benefit of whom. A great deal of highly regarded and reliable educational research, such as that of Egan (2012) or Sullivan (2001), cite the ‘poverty gap’ as one of the most pressing issues currently (and historically) facing education. This ‘gap’ refers to the enduring and growing association between poverty and lower educational attainment. While Egan’s research is focused on the impact of poverty on educational attainment in Wales, it is evident from the substantial amount of research evidence available that this is an issue facing children globally (McKinney, 2014). Andrews, Robinson and Hutchison’s report (2017) provides tangible statistics to demonstrate the impact this has in the U.K, with ‘disadvantaged’ pupils experiencing a gap in learning of ‘19.3 months’ when compared to their more affluent peers. The report goes further to note that, if left to continue at the current rate, the gap in attainment between disadvantaged and advantaged pupils would take 50 years to ‘close completely’. These troubling statistics highlight the importance of researching practical strategies to respond to the issues these disadvantaged learners face.

2. Context and Background 

In order to carry out research in the targeted manner emphasised by Carr and Kemmis (2003), a suitable metric is required to distinguish disadvantaged pupils from their peers, providing opportunities for direct comparison to measure the true impact of any research on the individuals that stand to benefit the most (Gorard, 2012). Macleod et al (2015) demonstrate a mechanism for this in their report, by using a pupils’ eligibility for ‘Pupil Premium’ as an indicator of disadvantage. Pupil Premium eligibility encompasses pupils who have been eligible for free school meals (FSM) in the past 6 years (referred to as Ever 6 FSM), as well as those currently in receipt of FSM, and those who are in the care of a local authority (referred to as looked after children – LAC). While this metric has been considered suitable for measuring disadvantage between different groups by some, Gorard (2014) cautions its use, as it does not reflect the differing ‘gradients’ of disadvantage within the Pupil Premium group itself. Gorard goes further to state that pupils currently eligible for FSM (eFSM) face significantly more challenges, and gain poorer outcomes, than pupils who were previously eFSM but are no longer (Ever 6 FSM). In a previous report, Gorard (2012) notes that current FSM eligibility should be considered as an adequate and appropriate measure of ‘low-parental income’, and therefore a quantifiable indicator of socio-economic disadvantage and subsequent deprivation. By comparing current eFSM pupils and pupils not currently eligible for FSM (nFSM), research can gain insights into effective pedagogical strategies for pupils who are facing the greatest challenges at the time the research is taking place, rather than relying on data that is potentially skewed by the fact that some students are no longer facing the same challenges that are perhaps suggested by their Pupil Premium eligibility (Gorard, 2016). Care should be taken here, however, that we don’t stereotype eFSM pupils as a group with less potential than others, or conversely neglect the needs of nFSM or Ever 6 FSM groups. An attitude of ‘attainment for all’ should be promoted through any strategies implemented during the course of research, as schools that have focused on supporting all pupils to achieve their full potential have also demonstrated the greatest successes in raising the attainment of eFSM pupils and closing the poverty gap (Macleod et al, 2015).

Before identifying the specific needs of disadvantaged pupils that may benefit from further research, it is imperative to consider the context in which any research will take place (Yin, 2003). Foster and Long (2020) highlight that despite differences between local areas in terms of relative levels of deprivation Pupil Premium funding is granted on a per pupil basis. This generalised governmental policy means that while schools with disadvantaged pupils do receive financial support, the support is not tailored or targeted towards the specific needs and challenges presented by a given local area. The importance of these factors is exemplified by an End Child Poverty Network Cymru report (ECPNC, 2009) which emphasises the impact of social exclusion in rural communities, for example, noting that in many instances additional funding is not enough to tackle complex, location specific issues. Consequently, a thorough understanding of the location and demographic of school based research is required before any action is taken in terms of implementing strategies or suggesting improvements.

This research will focus on a secondary school in the North West of England, herein referred to as ‘School X’. ‘School X’ consists of 870 mixed students between the ages of 11-16, and is currently categorised as ‘inadequate’ by the Office for Standards in Education (Ofsted, 2019). 44.4% of the schools pupils are eFSM, and 27.8% are persistently absent (Gov.uk, 2020). Ofsted’s most recent inspection of ‘School X’ highlights significant areas of weakness, with particular reference to the outcomes of SEND (Special Educational Needs and Disability) and disadvantaged pupils. While issues such as poor attendance and a lack of parental engagement are undoubtedly contributing to outcomes that are significantly below the national average, the report emphasises that low expectations of pupils and poor curriculum design have led to significant gaps in knowledge. It should be noted, however, that while the percentage of pupils achieving a grade 5 or above in English and Maths (17%) is significantly below the national average (43%), it is in line with the local authority average (18%). This reinforces the notion that the locality, demographic and context of ‘School X’ must be considered when assessing it’s success, and also how it can best support its pupils (ECPNC, 2009). Given that the school is situated in one of the most deprived local authorities in the U.K, a fact that has been the case since 2015 (National Statistics, 2019), it is evident that ‘School X’, and indeed other schools in the area, face specific and profound challenges when supporting the needs of their pupils.

In response to the challenges highlighted in their recent Ofsted report (Ofsted, 2019), ‘School X’ have identified a number of strategic priorities, with the intention of improving the outcomes and experiences of all pupils (Macleod et al, 2015), whilst ensuring additional support is available to those that require it, such as SEND or those identified as Pupil Premium (Schoolwebsite.org.uk, 2020). These priorities include improving attendance, with particular emphasis on tackling persistently absent pupils, as well as improving the provision for SEND students, and the capacity for staff to differentiate to their needs. In addition to these areas for development, ‘School X’ has been able to identify that many students enrolled have below average literacy levels. This is evident through school-wide Cognitive Abilities Testing (CATS Testing), which provides practitioners with information relating to a pupil’s verbal reasoning (GLAssessment, 2019) in conjunction with reading ages and other Key Stage 2 data. While some studies have focused on the identifiable gaps in literacy between the sexes (Strand, Deary and Smith, 2010), there is also compelling evidence highlighting a gap in literacy between disadvantaged and advantaged pupils (Egan, 2012). The impact of this gap is highlighted by Hutchison, Dunford & Treadaway (2016), who cite an Organisation for Economic Cooperation and Development (OECD) survey of adult skills that identifies ’28.5%’ of 16-24 year olds in England as having low literacy levels (OECD, 2016), which the report describes as a ‘waste of human capital on a grand scale’, directly attributed to allowing children to not reach their educational potential. This is echoed by Quigley (2018), who also highlights the impact of the ‘vocabulary gap’. Quigley notes that many of the challenges disadvantaged pupils face with the current curriculum in the U.K are related to the high level of reading comprehension required to access exam papers and required texts. It seems evident then, that by improving the literacy skills of disadvantaged pupils, their ability to access the curriculum and achieve their educational potential should also improve (EEF, 2017).

In response to this, the intention of this research is to investigate the impact of teaching strategies that promote the development of science specific vocabulary on pupil outcomes and confidence in science amongst disadvantaged learners, given the researcher’s position as a teacher of science. The impact of poverty and disadvantage on educational attainment is well established, with social class exhibiting a ‘large’ and ‘direct’ effect on pupil outcomes (Sullivan, 2001). Lower literacy levels amongst disadvantaged learners are a key facet of this issue, directly contributing to the attainment gap between disadvantaged and non-disadvantaged students (Egan, 2012). The impact of this issue is compounded in science education, given the specific and often complex vocabulary required to access content both in lessons and examinations (Norris & Phillips, 2003). A targeted and supportive approach to developing this subject specific language could have a significant impact on the attainment of disadvantaged learners, as it would respond to a major barrier to learning (Osbourne & Dillon, 2010). Various teaching strategies promoting the development of specifically selected vocabulary (Beck, Mckeown and Kucan, 2002) will therefore be implemented, with a focus being placed on their effectiveness with students who are eligible for free school meals (eFSM). Data will be gathered and compared to data from students not eligible for free school meals (nFSM), to identify and evaluate the impact of the chosen techniques.




3. Research Objectives

The objectives of this research are to critically evaluate strategies aiming to promote selected vocabulary (Beck, Mckeown and Kucan, 2002) amongst disadvantaged learners, with an emphasis on evaluating their effectiveness in supporting the attainment of eFSM pupils in science lessons. The effectiveness of the strategies selected (Lemov, 2015, Quigley, 2018) will be compared between two groups of pupils, namely eFSM and nFSM (Gorard, 2016), to deduce whether they act to support pupils with identifiably lower literacy skills typical of disadvantaged learners. Analysis of the quantitative and qualitative data generated (Opie, 2004) will allow for further discussion of the impact of responding to a major barrier to learning amongst socioeconomically disadvantaged pupils, whilst also considering other factors that may have an impact (Egan, 2012). This will allow for contributions to be made towards wider discussions regarding barriers to learning amongst disadvantaged pupils, and the effectiveness of pedagogical strategies on narrowing the attainment gap. The strategies implemented will stem from extensive research of techniques that have proven effective for other practitioners and theorists (EEF, 2018, Osbourne & Dillon, 2010). Emphasis will be placed on strategies that are considered to be effective in narrowing the well-established gap in attainment between eFSM and nFSM students (Welsh Government, 2015), with a specific focus on literacy skills, both written and spoken. These techniques will be critically assessed before research takes place, and subsequently afterwards to evaluate their effectiveness on maximising the outcomes of eFSM students. Student responses to exam style questions, specifically those that can be categorised as AO2 and AO3 (AQA, 2016), will provide a metric for not only their written proficiency, but also their confidence with and subsequent comprehension of the subject matter. The identification of strategies that may benefit eFSM students significantly would be of use to fellow practitioners, regardless of their subject (Quigley, 2018).


[bookmark: _Toc213738638][bookmark: _Toc304277591]4. Review of Literature 

4.1 School Improvement Planning

Ofsted (2012) state that over two million pupils attend schools which have been categorised as underperforming.  While some question the credibility and utility of Ofsted’s categorisation of schools (Baxter & Clarke, 2013), or go even further to argue that they have a demonstrable negative impact on schools post-inspection (Rosenthal, 2004), it seems clear that there are enduring issues within schools across the country that need addressing (Mckinney, 2014). To attempt to resolve these issues, the UK government introduced a ‘Strategic School Improvement Fund (SSIF)’ in 2017 with the intention of supporting schools that were in need of improving attainment and performance (EEF, 2019). This work was heavily supported by the Education Endowment Foundation (EEF), who contributed to the implementation of different strategies aimed at improving the performance of schools that had been identified as needing support (EEF, 2019). The EEF published practical guidance on the steps that can be taken to respond to issues that have been identified in a given school. This takes the form of a 5-step improvement cycle, where schools must decide what they wish to achieve, possible solutions to issues, effective implementation and evaluation, and finally a final focus on ensuring good practice and successful interventions are mobilised throughout the school (EEF, 2019). 

This is supplemented by a report that provides detailed guidance for schools in terms of devising and effectively implementing a school improvement report (Sharples et al, 2018). This report suggests a four stage improvement framework of ‘explore, prepare, deliver, sustain’, with a focus on interventions that demonstrably improve ‘day-to-day’ education for pupils in their respective contexts, as opposed to simply seeming effective in principle. The key message from Sharples et al’s report, however, appears to be that there is no single approach that will be effective for all schools, which echoes the views of other research, namely that factors such as local context and pupil demographics must be considered when planning any improvement strategy (ECPNC, 2009). When commenting on the EEF’s ‘Teaching and Learning Toolkit’ (EEF, 2019), which is a comprehensive, evidence driven review of many teaching strategies based on research carried out by the EEF, Sharples et al note that despite the large amount of research evidence considered during the EEF’s evaluation process, it may be the case that some schools are outliers in the sense that strategies deemed ‘ineffective’ may work effectively for them (Sharples et al, 2018). The utility of the ‘Teaching and Learning Toolkit’ is not in question, however, particularly as it is based on high quality empirical research, and takes the form of a live document that is regularly updated (Higgins et al, 2016). Instead, Sharples et al (2018) are emphasising caution in ensuring any strategies identified are appropriate for the school and the pupils before implementation.

Many, if not the majority, of those schools deemed to be underperforming by Ofsted (2012) have responded to the issues that have been identified by developing a ‘school improvement plan’ or ‘SIP’ (OneEducation, 2017). These plans aim to encompass the guidance outlined by the EEF and Ofsted in order to improve the experiences and outcomes of pupils at a given school. Dunaway et al (2012) note that the development of a SIP is the ‘accepted best-practice’ in taking steps to improve a school.  Hopkins (2015) describes this process as an opportunity for practitioners to ‘alter’ their current ways of thinking, and develop ‘flexibility’ in terms of their pedagogical strategies, in order to best serve the pupils that they teach. Hopkins emphasises that for this process to achieve maximum impact and positive change, it must be facilitated by the provision of a framework from a local education authority, such as that proposed by Sharples et al (2018) and the EEF (2019). Higham and Booth (2016) however, caution over-reliance on local authorities when planning school improvement measures, as there can be a tendency to focus on rapidly increasing attainment data, as opposed to fostering an inclusive culture and community links that may well lead to more substantial long term benefits for pupils (Booth & Ainscow, 2016). This view is echoed by Goodall (2017), who suggests that emphasis should be placed on a schools ‘development’ over time, and how this has improved the learning of pupils. Aspects of a schools improvement strategy, such as the capital expenditure, staff allocation or proposed lesson activities, should be scrutinised in terms of whether it has supported the learning of pupils, and if so, the reasons why it has supported their learning. Goodall highlights that current SIPs tend to ‘stop a step too early’, meaning that schools are treating improvement as a goal to achieve, rather than a continuous process designed to improve learning that requires critical reflection and evaluation.
4.2 Accountability and Inspections

The key driver for many schools in developing a school improvement plan is their performance during Ofsted inspections (Ofsted 2012). Ofsted inspections are carried out in schools with the overarching aim of ‘improving the lives of children and learners’, and have taken place regularly in schools since the creation of the inspectorate in 1992 (Ofsted, 2014). Through their inspection and reporting cycle, designed to raise the standards of teaching across the UK, it has become clear to Ofsted, and indeed any individual working in education, that the significant and pervasive issue of disadvantaged pupils underachieving when compared to their more affluent peers still remains, and is a ‘particular weakness’ of the English educational system (Ofsted, 2013). Amanda Spielman, Ofsted’s chief inspector, describes the positive impact Ofsted as an institution generates through its inspections, its research based approach to refining its inspection framework (Ofsted, 2019), and the role it plays in forming the backbone of the countries school-accountability system (Spielman, 2019). However, it is evident that there is still much ground to be covered in ensuring all pupils learning is facilitated in the most effective way possible, and many question whether Ofsted inspections support or hinder this process (Baxter & Clarke, 2013).

 A report commissioned by the House of Commons in 2018 noted ‘clear shortcomings’ in Ofsted’s performance and questions whether the impact of an inspection on underperforming schools is actually detrimental instead of supportive (House of Commons, 2018). The report notes that budget cuts have resulted in more of a focus on the financial cost of inspection, which has led to the clarity and purpose of an inspection being lost somewhat. This suggests Ofsted inspection reports can not necessarily be relied upon to provide ‘independent assurances’ about a schools performance, and may actually hinder an underperforming schools progress (Rosenthal, 2004). However, NAHT (2018) note that, despite identifiable shortcomings, Ofsted and its accountability process provides a ‘critical function’ to the education system in the U.K. NAHT state that Ofsted’s role is to ensure that no child receives sub-standard education. Currently, however, the accountability regime is ‘driving people out of the profession’ due to unmanageable workloads, whilst also dissuading professionals from working in underperforming schools due to a fear of ‘unfair’ treatment from Ofsted (NAHT, 2018). Given this, it is evident that Ofsted is not performing their ‘critical function’ in the most effective way possible. 

This view is echoed by Coffield (2017), who notes that the current inspection framework is invalid and unreliable. Coffield goes further to suggest that Ofsted need to refine their practices in order to foster trust, support and productive dialogue as opposed to a pervasive culture of fear and sanction. NAHT (2018) expand on this argument, suggesting that Ofsted should conduct research to ensure the ‘format and nature’ of inspections is appropriate for the local context in which they take place, whilst also encouraging ‘transparency’ in terms of what inspectors expect to see in schools that are performing effectively. Ofsted have responded to this constructive criticism and refined their current inspection framework (Ofsted, 2019). The new framework focuses on key areas of a schools performance, including quality of education, leadership, and the behaviour and attitudes of pupils, using a variety of methods to assess the effectiveness of their implementation. There is particular focus on SEND pupils and increased emphasis on school life in a holistic sense, as opposed to attainment data alone (Roberts, 2019). Despite the amendments made to the inspection framework, Tierney (2019) notes that there are still pervasive issues. For example, grading based on scrutinising work cannot be considered reliable unless conducted by a subject specialist, which in practice is rarely the case. Furthermore, the new inspection framework ‘oversteps’ the remit of Ofsted by effectively dictating how the curriculum should be taught. Tierney proposes that schools should not attempt to improve by focusing on Oftsed’s expectations, but instead should ‘empower’ individual teachers by supporting their professional development.  

Prior to the recent reforms to Ofsteds framework, an article by Ehren and MacBeath (2016) highlighted wider concerns regarding the place of the inspectorate in modern educational settings. Drawing similar conclusions to the NAHT (2018), Ehren and MacBeath note anecdotal evidence of the extreme levels of stress and plummeting staff morale experienced as a result of an upcoming inspection. Focusing on potential alternatives, the article notes that successful accountability systems in Hong Kong and New Zealand focus on self-evaluation and structured support for struggling schools, allowing individual schools to devise their own criteria for a ‘good’ school. The article argues that this is in contrast to disenfranchising educators by not including aspects of school life in inspection criteria that individual teachers may find important, such as more creative subjects or extra-curricular opportunities. While it would be hoped that the new inspection framework (Ofsted, 2019) would respond to some of these issues, particularly in relation to the excessive workload and stress caused by inspections, Roberts (2020) notes recent inspections have left schools ‘shattered’, and could be seen as ‘doing more harm than good’. To compound these issues, Severs (2020) goes further to argue that Ofsted’s narrow focus on curriculum content during inspections does not provide an holistic view of a schools performance, and leads to a ‘fragmented’ approach, a view echoed by Ehren and MacBeath (2016). While it is clear the inspectorate is taking steps to reform and refine its approach to school judgement, particularly as its most recent framework was the result of extensive consultation and research (Roberts, 2020), there is evidently significant ground to be covered if Oftsed are to perform their ‘critical function’ as effectively as possible (Coffield, 2017, NAHT, 2018).

[bookmark: _GoBack]It is essential that Ofsted judgements are robust, reliable and fair, as they have far-reaching implications for the schools they are attached to. Hutchison (2016) highlights that there is a negative correlation between schools with a high percentage of disadvantaged pupils and schools achieving positive Ofsted outcomes. This association is particularly prevalent amongst secondary schools, with schools having 5% of their pupils as eFSM or lower being three times more likely to achieve an ‘outstanding’ grade that schools which are 23% eFSM or higher. Schools with a high percentage of eFSM pupils are also more likely to be down-graded, with the converse being true for schools with a low percentage of eFSM pupils. This systematic bias is concerning, as Hutchison argues it places disadvantaged schools in an unfair position. Schools that are seen to be ‘outstanding’ are leading discussions on best practice in terms of pedagogy and maximising outcomes, meaning it is unlikely to be tailored towards disadvantaged pupils due to the smaller percentage of ‘outstanding’ schools with this demographic. As Coffield (2017) stated, this can have subsequent effects on recruiting and retaining high quality teachers, as a schools previous Ofsted judgement may dissuade them from considering a particular school. Furthermore, it seems evident that Ofsted’s inspection framework rarely controls for the various socioeconomic factors that other empirical research has highlighted as instrumental in the performance of a school and its pupils (Sharples et al, 2018). While it can be argued that accountability measures must be in place to ensure pupils receive the education they deserve (NAHT, 2018), there is clear room for improvement in terms of relieving the stress placed on educators (Roberts, 2020) and removing the bias towards disadvantaged communities (Hutchison, 2016). If Ofsted is to work towards addressing the attainment gap between disadvantaged and advantaged pupils (Ofsted, 2013), these issues must be addressed beyond the current inspection framework (Ofsted, 2019).

4.3 Responding to the Needs of Disadvantaged Pupils

When responding to the recommendations of Ofsted reports, or devising a school improvement plan, it is imperative that the needs of disadvantaged learners are responded to (Macleod et al, 2015). Given that ‘School X’ is situated in a significantly deprived area of the UK (National Statistics, 2019), it is crucial to consider the various factors that can affect the success of school improvement measures when coupled with a high eFSM percentage (44.4%, Gov.uk, 2020), whilst also considering the complex needs eFSM pupils may have (ECPNC, 2009). In order to tackle the cyclical nature of low educational attainment resulting in future patterns of unemployment and low income (Adamson, 2008), it is evident that the unique context of a particular school, and indeed particular groups of pupils, must be taken into account.  Research from the Joseph Rowntree Foundation (JRF, 2018) indicates that two thirds of children living in poverty in England come from a working family, which can effectively ‘trap’ families in a cycle of poverty. By supporting disadvantaged learners through effective and robust school improvement planning, it should be possible to break this cycle (End Child Poverty, 2019). The Wales Centre for Equity in Education (2014) argues that poverty is not necessarily a simple case of lacking financial security. The scope of poverty in the UK is much broader, taking into account access to resources that are deemed essential for children in an economically developed location such as the UK (UNICEF, 2012). This includes access to leisure activities, quiet study spaces and adequate provision for socialisation. In rural communities, issues such as poor housing or limited opportunities for socialisation during childhood are of key importance, as they can have a demonstrable effect on not only academic outcomes, but also on the likelihood of living in poverty during adulthood (ECPNC, 2009). This correlates with factors highlighted by UNICEF (2012), and perhaps helps to explain the cyclical nature of poverty in the UK (Adamson, 2008). 

While government policy often proposes reasonable measures such as financial and debt management advice (Tackling Poverty Action Plan, 2015, HM Government, 2012), Barnard (2018) highlights that this financial focus in not necessarily enough. Although ‘good progress’ has been made in terms of employment rates and adult skills, poverty amongst working households continues to increase (JRF, 2018). National approaches that aim to tackle multiple issues as opposed to income poverty alone, such as lack of opportunities and activities, would have the greatest impact. School improvement strategies that emphasise a holistic approach to supporting disadvantaged learners therefore should aim to correlate with this clear societal need (Booth and Ainscow, 2016). This corresponds with the aims of ‘Rewriting the Future’ (Welsh Government, 2015), which has demonstrated some successes in terms of reducing the attainment gap between eFSM and nFSM pupils by using such strategies. However, as Barnard (2018) noted more recently, there still remains a tendency for deprived pupils to exhibit lower academic outcomes. Egan (2007) argues that while previous government policy has focused on improving outcomes for all young people, future policy should place greater emphasis on the needs of the most deprived, in order to improve the opportunities for both individuals and families trapped in a cycle of poverty. This is in contrast to Macleod et al’s (2015) inclusive, ‘attainment for all’ approach. It could be argued that Pupil Premium funding in England (Foster and Long, 2020), or the Pupil Deprivation Grant (PDG) in Wales, allows schools to provide targeted assistance in order to tackle the ‘inequalities’ eFSM students often face (Welsh Government, 2013), being viewed by many as ‘invaluable’ in identifying and responding to the needs of disadvantaged pupils (Welsh Government, 2017). If implemented effectively by focusing on the specific needs of disadvantaged pupils, and using strategies to respond to them on a whole school basis, this additional funding for schools arguably has the potential to satisfy the needs of the most deprived (Egan, 2007) whilst also remaining inclusive to all pupils (Macleod et al, 2015).
Kevin Collins of the EEF (EEF, 2019) cites the attainment gap between disadvantaged and advantaged pupils as the most ‘stubborn’ issue facing schools in England, a view which is echoed by many (Ofsted, 2012, NAHT, 2018). Collins expands on this point to highlight the positive impact Pupil Premium funding can have for disadvantaged pupils, but cautions that it should not be viewed as a ‘quick fix’. The key principles Collins emphasises correlate with the views of Macleod et al (2015), in that tackling disadvantage is not solely about supporting low attaining pupils, but also about supporting middle and high attaining pupils. This also links with research from Gorard (2016), by reminding us that disadvantaged learners are not a homogenous group, and therefore their needs cannot necessarily be responded to in the same way. Furthermore, the importance of evidence based teaching, as highlighted by the ‘Teaching and Learning Toolkit’ (EEF, 2020), is noted as an effective starting point for developing specific, actionable strategies that act to respond to the needs of disadvantaged learners, such as poor literacy or numeracy skills (Egan, 2012), whilst also benefitting other pupil groups at a particular school (EEF, 2019). A prior report (EEF, 2017) highlights the attainment gap is present in all types of school, regardless of their Ofsted category. In addition, the report notes that having a larger amount of Pupil Premium funding than another school does not guarantee increased pupil attainment. The focus must be on the most effective ways to use additional funding in conjunction with ‘all’ of a schools resources in order to improve the quality of education for all pupils. By implementing this guidance effectively, and focusing on evidence based strategies (EEF, 2020), schools can expect not only increased pupil attainment, but also a dramatic increase in the ‘lifetime productivity’ of individual pupils.

4.4 Disadvantage Pupils and Poor Literacy

Schools with high percentages of disadvantaged pupils must have an acute awareness of the specific areas for development and intervention amongst these pupils, especially when devising school improvement plans (Mckinney, 2014). Amongst the plethora of challenges facing pupils from socioeconomically disadvantaged backgrounds, below average literacy skills is an area of particular concern for many researchers and educators alike (Hutchison, Dunford & Treadaway, 2016). Neuman et al (2015) note the enormous impact that weak literacy skills can have on an individual throughout their life, particularly in terms of employment prospects and the ability to express oneself effectively. To allow disadvantaged pupils to break the cycle of poverty, low attainment and subsequent low income employment (Adamson, 2008), their literacy skills must be developed with targeted support (Sullivan, 2001).  In developing these skills, it is important to focus on aspects of literacy that will be of the most use to students, such as improving their vocabulary (Lemov, 2015). Smith (2018) notes that the vocabulary required of secondary school pupils to access GCSE texts and exam papers is increasing in complexity, whilst the opportunities for independent reading and comprehension during lessons are declining due to curriculum pressures (Tierney, 2019). This assertion is echoed by Quigley (2018), who adds that by narrowing the ‘vocabulary gap’, the probability of disadvantaged pupils achieving better outcomes will inevitably increase. If students cannot deduce the meaning or intention of a particular question on an exam, for example, they are unlikely to provide the correct response, despite the fact that they may have the knowledge that the question is assessing (Kamil and Hiebert, 2005). Equally, it may be the case that pupils have an adequate understanding of a particular question, but find it difficult to express their answer effectively due to limited vocabulary and literacy skills (Quigley, 2018). It is therefore essential that disadvantaged pupils are supported in the acquisition of relevant, useful vocabulary and given opportunities to practice this in different contexts (Beck, McKeown and Kucan, 2002). 

Cole (2019) suggests that an effective strategy for developing vocabulary and reading fluency amongst younger learners is through teacher modelling alongside pupil practice. This correlates with a great deal of academic research regarding the positive impact effective modelling can have on a variety of teaching and learning activities (Griffith and Burns, 2014). Although Cole’s research is focused on primary aged pupils, it seems that similar levels of support are likely to have a positive impact amongst secondary aged pupils such as those attending ‘School X’ (Smith, 2018). However, it should be noted that the small group interventions used by Cole may not be implemented easily to the larger classes and broader curriculum of a secondary school (Tierney, 2019). Strategies that allow secondary aged pupils to experience modelling of vocabulary, and also have an opportunity to practice its use, are highlighted by Lemov (2015). Lemov advises that by insisting upon the use of technical, subject specific vocabulary during class discussion, as well as during ‘call and response’ style questioning, can be extremely effective in developing a pupil’s vocabulary. Lemov goes further to state that by pre-teaching the definitions of complex words, and by contextualising them in sentences, pupils are more likely to develop a concrete understanding of a given word, and subsequently feel more confident in its use. Beck, McKeown and Kucan (2013) draw similar conclusions, noting that actively practicing the use of different key words can improve a pupil’s reading comprehension immeasurably. This also links to ideas proposed by Quigley (2018), where poor word comprehension limits the accessibility of formal examinations for many disadvantaged pupils. 

Beck, McKeown and Kucan (2013) go further to state that many techniques currently in use for teaching vocabulary are ineffective. For example, providing dictionary definitions, or requiring students to match words to given definitions, have limited impact as they require limited practice of actual use of the word. Furthermore, tasks such as this may encourage rote learning of limited understanding, as opposed to more metacognitive strategies that encourage students to develop a deeper understanding of a given word (EEF, 2020). Beck, McKeown and Kucan (2013) advise that any vocabulary instruction should involve directly explaining words in ‘student-friendly’ terms before following up the use of particular words with ‘thought-provoking’ activities. Practitioners are likely to find strategies guided by these principles to be effective in teaching both the meanings of words and in improving general reading comprehension across a range of subjects (Quigley, 2018). It seems reasonable to suggest that a focus on such strategies could produce a sizeable impact on attainment of disadvantaged pupils in a given school (Kamil and Hiebert, 2005, Quigley, 2018). This benefit could be extended to all pupils, regardless of their socioeconomic status, if implemented on a whole-school basis. In doing so, the impact of the strategies on the performance of the school, and the benefit for individual pupils, is likely to be greater (Macleod et al, 2015). Therefore, it is evident that vocabulary instruction should be considered to be of paramount importance when introducing school improvement measures or developing a school improvement plan (Sharples et al, 2018). Caution should be taken however, to ensure the strategies used are designed to have a demonstrable and powerful effect on pupils (Beck, McKeown and Kucan, 2013), as opposed to being included in a school improvement plan to satisfy the requirements of the inspectorate (Goodall, 2017).






4.5 Poor Literacy and Science Education

The impact of the ‘vocabulary gap’ (Quigley, 2018) amongst disadvantaged pupils is far reaching and extensive, beginning in primary education and extending throughout a pupil’s education (Bromley, 2018). Farkas (2018) notes that our vocabulary during our childhood is intrinsically linked to the vocabulary of our parents, as well as aspects of our attitude towards education and our worldview. Bourdieu (1973) referred to this association of vocabulary, knowledge and understanding as ‘cultural capital’. Farkas goes further to explain that the development of cultural capital acts to equip learners with ‘skills’ that can be used to understand and process the world around them, and ultimately to succeed as functional members of a culturally rich society. Sullivan (2008) highlights how more advantaged learners may be at an educational advantage due to the increase in cultural capital they are likely to experience at home. This could include factors such as an increased likelihood to have access to books at home, more varied vocabulary used in the family home, or easy access to internet resources (Unicef, 2012). While some do not agree that the link between cultural capital and academic attainment is as straightforward as Bourdieu (1973) and Farkas (2018) suggest (Kingston, 2001), it is logical to make the assumption that a lack of resources, or academic understanding, at home may compound the challenges faced by disadvantaged pupils (Quigley, 2018). 
The impact of the association between socioeconomic disadvantage and vocabulary is logically linked to subjects that focus heavily on written elements, such as English or humanities lessons. Osbourne and Dillon (2010) however, note that pupils require detailed, technical vocabulary in order to access a great deal of science education. Given the abstract, conceptual nature of science, coupled with the numerous examples of subject specific vocabulary, it can be ‘impossible’ for pupils to progress with the subject if they do not have a solid foundation of scientific vocabulary (Carrier, 2011). As highlighted by a Welsh Government (2015) study, more affluent pupils may have the opportunity to develop an additional level of understanding through interactions with family members, whom may have increased knowledge of scientific vocabulary. This may not be the case for an eFSM pupil, in conjunction with the likelihood limited access to the resources required to extend their understanding (e.g books, internet access) (Wales Centre for Equity in Education, 2014). As a result of these factors, it may be the case that eFSM pupils struggle to engage with science-based discussions in class due to the specific and unique language required (Osbourne and Dillon, 2010). This means that while other pupils are accessing content and developing their knowledge of the subject, disadvantaged pupils are being left behind (Quigley, 2018). Egan (2007) notes that this is exacerbated by the increased likelihood of experiencing additional learning needs or low literacy levels amongst eFSM pupils, coupled with the probability of decreased parental involvement and support. Additionally, it may be the case that parents want to help their children, but are unable to due to their own limited knowledge of scientific vocabulary (Sullivan, 2001). 
Newton et al (1999) states that ‘language’ based activities dominate science classrooms in the form of talking, reading and writing. Each of these activities will require an understanding of the subject specific vocabulary that permeates all aspects of the curriculum (Quigley, 2018). Osbourne and Dillon (2010) echo this, emphasising that to be a ‘legitimate’ participant in a modern science classroom, a pupil must have the ability to understand concepts and express themselves through scientific vocabulary. They go further to advise that any science educator should also view themselves as an educator of language given the ‘complex and foreign’ nature of scientific terminology, particularly as many familiar words have an unfamiliar scientific context (E.g magnetic ‘fields’). A guidance report from the EEF (2018) reinforces the views expressed by Osbourne and Dillon (2010), noting that the attainment gap in science is equally as ‘pervasive’ as the well-documented gap in maths and English, with gaps between advantaged and disadvantaged pupils beginning to appear from Key Stage 1. The guidance report echoes the views of much educational research, recommending practices such as modelling (Griffith and Burns, 2014) and ideas of self-regulation and meta-cognition (EEF, 2020). In terms of scientific vocabulary specifically, the guidance recommends that the most difficult key words are carefully selected and focused on during lessons, with specific activities designed to scaffold the use of them. This correlates with the recommendations of Lemov (2015) and Beck, McKeown and Kucan (2013), where words are actively practiced in though-provoking and engaging ways. By using activities to allow students to engage with a particular word, and by supporting the development of scientific writing skills such as writing an appropriate experimental method, the report states that pupils are likely to gain a greater understanding of the vocabulary required to excel as scientists (EEF, 2018). 
The report reinforces the view of Osbourne and Dillon (2010), by noting that familiar words used in unfamiliar contexts, in addition to the subject specific terminology, create the ‘greatest difficulties’, meaning the explicit teaching of vocabulary in science lessons is essential. A further effective method of explicitly teaching science-specific terminology is to break the word into its composite parts or morphemes (Nunes et al, 2012). This allows pupils to recognise words with similar etymologies more easily, whilst also providing them with an understanding of precisely what particular words mean (Figure 1). In addition to this, linking scientific words to other similar key words or concepts, actively using the new vocabulary and using analogy to scaffold understanding can be highly effective tools in the teaching of scientific vocabulary (Osbourne and Dillon, 2010, EEF, 2018).
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5. Methodology
5.1 Research Design
Educational research can be designed in several different ways (Welsh Government, 2015). Action research is an example of a potential research design that is well established as ‘appropriate’ when investigating issues relating to educational settings (Zuber-Skerrit, 2003), given that it moves away from more traditional research paradigms and relies on a critical approach to research, based upon pedagogy and practice (Burton & Bartlett, 2009). Opie (2004) describes action research as a ‘reflective cycle’, in which theory and practice are combined (Somekh, 1995). The process involves the identification of a key issue, resulting in small scale interventions being implemented and carefully monitored in response. These can then be evaluated and analysed critically to determine the extent of their impact (Opie, 2004). Using small scale interventions as a starting point allows researchers to identify interventions that have a demonstrable impact, before recommending them on a wider basis (EEF, 2020). While some forms of action research have faced criticism for focusing too heavily on theoretical aspects of education (Cohen, 2002), there is a significant evidence base that supports its effectiveness in educational settings (Burton & Bartlett, 2009). 
Other forms of research design, such as case studies, can provide in depth analyses of issues pertaining to education, which can then lead to subsequent intervention in further studies (Yin, 2003). However, their application to research conducted by teachers themselves is limited, as traditionally case studies require the researcher to act as an observer, rather than as an active participant as they would in action research (Zainal, 2007). Given that the researcher in this study will be an active participant, as interventions will take place during timetabled lessons, the design could be categorised as action research (Opie, 2004). There are demonstrable benefits to both case study and action research methodologies (Brown, 2015), which has resulted in some researchers adopting an approach which combines the two methods. Dymond et al (2006) made use of a combination of a case studies and action research when developing an inclusive science curriculum for pupils with disabilities. The case study approach allowed Dymond et al (2006) to gain a greater understanding of a particular barrier to learning, before planning powerful interventions to implement as part of action research. This is perhaps more similar in format to this action research project, where poor vocabulary amongst eFSM learners acts as the barrier to learning, with interventions to address this deployed as part of an action research cycle (Brown, 2015).
Yin (2003) highlights that before designing educational research, it is imperative to first consider the reasons why the research is being carried out, and what evidence can be gathered to answer research questions. This must begin with identifying an issue or situation that the researcher feels needs to be addressed (Altrichter, Posch & Somekh, 1993). This action research project will aim to respond to the well-established impact of poverty and disadvantage on educational attainment (Sullivan, 2001, Egan, 2012). However, broad topics such as this must be refined and focused before designing research questions, to ensure realistic and tangible conclusions can be drawn (CIRT, 2019). With this in mind, focusing on a specific aspect of teaching that forms a part of this much broader topic would be more appropriate for action research (Opie, 2004). Egan (2012) highlights the prevalence of lower literacy levels amongst disadvantaged learners and notes how this directly contributes to the attainment gap between disadvantaged learners and their peers. Norris & Phillips (2003) go further to state that this issue is particularly relevant to science education; given the complex subject specific vocabulary required to access both lesson content and examination-based questions. This echoes the conclusions drawn by a significant evidence base of further research, such as that of Quigley (2018) or EEF guidance for science (EEF, 2018). By focusing solely on literacy skills and science education, as opposed to the broader issue of poverty and disadvantage on educational attainment, this research will be able to collect targeted data from specific interventions, allowing meaningful conclusions to be drawn (CIRT, 2019). This allows the researcher to understand an aspect of their daily practice in more detail, and identify strategies which could be relevant to future practice (Hopkins, 2008).

5.2 Strategies responding to the research question
With the research question identified, it is important also to consider the strategies that will be implemented as part of the project’s interventions (Yin, 2003). A targeted and supportive approach to developing subject specific language could have a significant impact on the attainment of disadvantaged learners, as it would respond to a major barrier to learning (Osbourne & Dillon, 2010). Various teaching strategies promoting the development of specific literacy skills could therefore be implemented, with a focus being placed on their effectiveness with disadvantaged pupils. The commonly used metric of FSM eligibility will be used as a reliable indicator of disadvantage amongst the pupils included in this study, as it acts as an adequate measure of ‘low parental income’ (Gorard, 2012), while mitigating the issues of using associated with using Pupil Premium eligibility or Ever6 data (Gorard, 2014). Despite some limitations of using this metric, such as issues of missing data, it’s use is common amongst educational researchers (Estyn, 2011), as it allows for a direct comparison between disadvantaged pupils and their more affluent peers. Egan (2012) highlights the increased likelihood of eFSM pupils to experience difficulties with literacy skills, as well as self-esteem and academic confidence. It is imperative, then, that the strategies selected are tailored to have maximum impact amongst eFSM pupils and respond appropriately to the identifiable issues they may experience in terms of literacy in science (Welsh Government, 2015). However, an ‘attainment for all’ approach should be promoted wherever possible, as supporting all pupils with interventions evidently leads to more positive outcomes both for specific pupil groups, such as eFSM, as well as the school as a whole (Macleod et al, 2015). Given that attainment at ‘School X’ is lower than the national average amongst all pupil groups (Gov.uk, 2020), this is noteworthy and should be considered as extremely important.
As with a research question, it is important that interventions selected in response are focused and targeted (EEF, 2018). To ensure this, it is important to focus on specific areas within issues of literacy, rather than the topic as a whole. Quigley (2018) highlights that a key barrier some pupils face in terms of literacy-based skills is the comprehension of particular words, which can prevent them from accessing content in the intended manner. Didau (2014) echoes this, noting that full comprehension of a text requires an understanding of 95% of its words. Given that language-based activities are commonplace in science classrooms (Newton et al, 1999), and a great deal of the language used is unfamiliar to pupils (Osbourne and Dillon, 2010), it is clear why disadvantaged pupils potentially below average literacy ability may hinder their progress in science dramatically. It is also evident that the use of familiar words in an unfamiliar scientific context compounds this issue, as it gives rise to a specific language that pupils may have difficulty accessing (Mercer and Littleton, 2007). For example, a pupil may find it difficult to understand why ‘resistance’ has a different meaning in science to the more common definition (Osbourne and Dillon, 2010). 
In response to this, it is pertinent that the interventions selected as part of this research must respond to both of these categories of words. Classified as ‘Tiers’ of vocabulary (Beck, Mckeown and Kucan, 2002), the words that have the potential to act as significant barriers for disadvantaged students are ‘Tier 2’ words, words which are used across subject areas but may have different meanings (e.g. measure), and ‘Tier 3’ words, words which are subject specific (e.g. photosynthesis) and are used infrequently (Sprenger, 2014). Given the infrequent use of Tier 3 words, and the context dependent meaning of Tier 2 words, it is logical to assume that disadvantaged students are likely to experience particular difficulties in their use, particularly if they have limited opportunities for active practice (Lemov, 2015). Didau (2014) notes that strategies that act to promote the understanding of Tier 2 and Tier 3 words are crucial in effectively narrowing the vocabulary gap between efSM and nFSM pupils, and subsequently the attainment gap. This can be attributed to the fact that by supporting the comprehension of this vocabulary educators are providing disadvantaged learners with the tools they require to access the lesson content, and subsequently build their understanding of the concepts and topics being discussed (Beck, Mckeown and Kucan, 2013).
Quigley (2018) highlights two techniques that aim to respond to these needs, promoting the comprehension of Tier 2 and Tier 3 words respectively. The first of these, responding to the need to develop Tier 2 vocabulary (Didau, 2014) relies on exposing students to Tier 2 words repeatedly to build their understanding, in conjunction with introducing contextual examples (Hirsch, 2003). Building on Dale and O’Rourke’s (1984) ‘Four levels of word knowledge’, the intention is that by regularly having students listen to, read or use Tier 2 vocabulary, their proficiency will develop to an extent, but to maximise this, examples of the word used in different contexts can provide a broader, more rounded understanding of the word. This can be implemented effectively by following guidance from Lemov (2015), in which words that can have the most impact on a students’ vocabulary are first selected by the practitioner, and then introduced to students by means of framing and defining them. Students then receive guidance on how a particular word can be used, before engaging in ‘active practice’, where the word is used in different settings and scenarios. This correlates with the recommendations of Beck, Mckeown and Kucan (2014), which advises that any language instruction should be ‘thought-provoking’ and require pupils to actively engage, as opposed to more basic word matching activities that have commonly been used previously (Beck, Mckeown and Kucan, 2002). Sharpe (2018) provides further support for this method of teaching vocabulary, and notes that its use can result in dramatic improvements in a student’s ability to access the curriculum. Various methods could be used to achieve the ‘active practice’ that Lemov describes, such as the teacher modelling suggested by Cole (2019), scaffolding the use of key words using writing frames or key word banks (EEF, 2018), or exemplar examples of vocabulary use (Sweller et al, 2019). The most crucial aspect of any strategy for teaching vocabulary is that pupils have repeated opportunities for independent and meaningful practice in order to develop their fluency (Rosenshine, 2012). This means that a variety of strategies can be used to develop vocabulary, providing that each strategy implemented adheres to a common goal of providing pupils with the practice that they need (Lemov, 2015, Quigley, 2018). 
A second technique known as the ‘Frayer Model’ (Appendix i) is highlighted by Quigley (2018) as effective in teaching tier 3 vocabulary. The ‘Frayer Model’ acts as a graphic organiser to scaffold the comprehension of subject specific vocabulary (TeacherToolKit, 2018). By using the model, pupils are required to devise a pupil-friendly definition of a subject specific word (Beck, Mckeown and Kucan, 2013), whilst also linking the word to other key words and concepts (Lemov, 2015). Pitched at the correct level, this allows pupils to experience ‘desirable difficulties’ (Bjork & Bjork, 2011), and develop a much deeper knowledge of a word, rather than rote learning a dictionary definition that is difficult to access and provides limited scope for interpretation, practice or metacognition (EEF, 2020).  Cox (2019) agrees that the use of this strategy promotes critical thinking and can facilitate the formation of links between key concepts. This seems particularly relevant to science education, as much of the curriculum throughout secondary school is based on linking key concepts together to broaden understanding (AQA, 2016). It is important to ensure pupils are supported appropriately during the completion of a ‘Frayer Model’, as the nature of the task may overwhelm some pupils if they do not have adequate prior knowledge (Osbourne and Dillon, 2010). Quigley (2018) suggests providing pupils with a definition they can adapt to suit their own needs, rather than creating an unnecessary struggle to ‘guess’ the word meaning (Lemov, 2015). Alternatively, Nunes et al (2012) suggest breaking ‘Tier 3’ words down into their constituent parts or morphemes can act as an effective tool to scaffold understanding. 
Both methods could be effective in providing pupils with sufficient prior knowledge to explore a particular word and begin to understand it’s meaning and appropriate use. If used in conjunction with the ‘active practice’ guidance suggested by Lemov (2015), it is reasonable to suggest that by implementing such strategies, the quality and accuracy of scientific vocabulary use amongst pupils with weaker literacy skills (Macleod et al, 2015) is highly likely to improve. Consequently, these strategies will act as the interventions used in this research project, as the evidence suggests they should have a demonstrable impact on the attainment of disadvantaged students (Welsh Government, 2015). Furthermore, they are appropriately suited to answering the research question of whether the explicit teaching of vocabulary has an impact on attainment in science education.

5.3 Data Sources
In addition to a focused and measurable research question, it is also imperative that data collection methods employed by the researcher are appropriate and clear (Yin, 2003). This process includes deciding whether quantitative or qualitative data collection is best suited to respond to the research question. Stake (1995) highlights the key differences in these two forms of data. Quantitative data seeks to explain and control, and generally takes an objective approach, whereas qualitative data is more concerned with pattern seeking, and generating rich, subjective understanding of concepts. Both forms of data share advantages and disadvantages, which historically has garnered significant debate as to which methods are most suited to educational research (Bryman, 1984). Quantitative research methods tend to be more generalisable, as they rely on generating numerical data that is simple to directly compare and quantify. They can also generate reliable, valid data, provided that the data collection measures used are fit for purpose (ORAU.gov, 2019). Qualitative data, conversely, can provide researchers with an insight into the ‘social reality’ of their findings, given its subjective, unstructured form (Opie, 2004). However, due to the nature of the data, qualitative approaches can be time-consuming and difficult to generalise or compare (Fisher, 1999). This could make the application to educational research, which is generally conducted with the intention of generalising conclusions to the wider population, limited (Welsh Government, 2015). Equally, the use of solely quantitative methods may produce data that, while simple to quantify, fails to provide insight with respect to some of the most important aspects of educational research (Burton & Bartlett, 2009).
In response to these criticisms, many educational researchers adopt a ‘mixed-methods’ approach, which incorporates both quantitative and qualitative elements (Sharp, 2012). Gorard (2010) argues that in order to fully respond to a research question, a mixed-methods approach must be used. Gorard goes further to note that a ‘good’ intervention should use a variety of methods and data collection techniques, to gain a broader sense of its effectiveness and to provide direction for future research questions. Lund (2011) echoes this, highlighting that a mixed-methods approach allows for a complete description of the effects of an intervention, whilst also providing generalisable data to be used by other practitioners. Despite Symonds and Gorard (2010) also suggesting that strictly adhering to qualitative, quantitative or even mixed-methods approaches can limit research by supressing creativity and innovation, it seems appropriate to use the mixed-methods approach in this action research project. This is because it will provide the researcher with an opportunity to gather data that can potentially shed new light on the complex and multi-faceted relationship between literacy skills amongst disadvantaged students and educational outcomes in science, whilst also producing data that has the ability to be generalised to other science practitioners, or indeed additional curriculum areas (Sharp, 2012).

5.4 Sample
In addition to the data collection approach, it is also crucial to carefully consider the sample that will provide an evidence base for this research (Yin, 2003). This research will employ non-probability convenience sampling, given that a specific class is being chosen at the discretion of the researcher (Singh, 2018). While this choice of sampling technique could lead to potential issues of bias, as all elements of the population do not have an equal chance of being a part of the sample, the use of a probability sampling method is not fit for purpose due to the time-scale and scope of this particular research (McLeod, 2014). Furthermore, the sample used, although not necessarily representative of the secondary school population as a whole (Singh, 2018), may be useful to other practitioners in similar contexts or settings (Welsh Government, 2015). The sample will be taken from ‘School X’ a large mixed secondary school consisting of 870 students, 44.4% of which are eFSM (Gov.uk, 2020). This research will focus on those students who are currently eFSM, as these are likely to be students who are experiencing disadvantages such as those described by Egan (2012) during the course of the research, making a direct comparison with nFSM pupils possible (Gorard, 2012). Using the entire population of ‘School X’ as a basis for a sample is beyond the scope of this research, so a single class will be chosen, referred to herein as ‘Class A’. While it could be argued that ‘Class A’ is not necessarily representative of the target population, namely ‘School X’, due to its size (Singh, 2018), it could also be argued that ‘Class A’s position as a typical class at ‘School X’ means strategies that prove to be effective in tackling literacy barriers are likely to be effective with similar classes (McLeod, 2014). ‘Class A’ is a Key Stage 4 (KS4) class consisting of 30 mixed ability students. 10 are currently eFSM, 11 are Pupil Premium students, and 2 are identified as SEN, identifiable through data made available to the researcher as their classroom teacher. The demographic of ‘Class A’ provides an opportunity to compare the impact of the identified strategies with eFSM and nFSM students, in order to deduce whether they are effective in closing the vocabulary gap (Didau, 2014).

5.5 Data collection techniques
A mixed-methods approach requires careful consideration of the techniques used to gather data, as they must include both quantitative and qualitative elements (Sharp, 2012). Muijs (2004) notes that quantitative data collected must be able to be compared and analysed statistically, usually in numerical form. Hopkins (2008) suggests that questionnaires are a ‘quick and simple’ means of gathering easily quantifiable data, whilst also providing adequate scope for direct comparison of groups of pupils. Hopkins goes further, however, to caution that the data from questionnaires can lack depth, and there is a risk that pupils may try to produce the ‘right’ answers in order to please the teacher. Despite this, Opie (2004) states that, providing the questionnaire is designed appropriately and includes open and closed questions, there is ‘no other’ method which is as reliable and valid. With this in mind, a questionnaire (Appendix ii) will be used to gather data relating to each students’ confidence and proficiency with Tier 2 vocabulary before and after the use of Lemov’s (2015) ‘active practice’ focused strategies. Closed questions based on Dale and O’Rourke’s (1984) ‘Four levels of word knowledge’ will be used in order to generate quantifiable and comparable data relating to eFSM and nFSM students’ proficiency with specific Tier 2 words. The inclusion of open-ended questions will provide a qualitative element to the questionnaire (Steckler et al, 1992), focusing on a pupils perceived confidence and proficiency with vocabulary and the subject content as a whole. While this data will undoubtedly be more difficult to draw direct comparisons with (Hopkins, 2008), it will provide an opportunity for the researcher to gain an in-depth insight into each pupils experience of the interventions (Gorard, 2010). 
In addition to the use of a questionnaire, assessment performance before and after interventions will provide additional quantitative data, allowing for an easily comparable dataset judging the impact of said interventions (Welsh Government, 2015). These assessments will include AO2 and AO3 style questions (AQA, 2016), which will provide an opportunity for students to demonstrate their understanding of the Tier 3 vocabulary they have used in conjunction with the Frayer model (Cox, 2019). While the quantitative data generated from these assessments will likely be useful in drawing basic comparisons, it is limited in its ability to provide a broader sense of student progression alongside the use of the selected interventions (Welsh Government, 2015). To respond to this issue, a qualitative explanation of the data will also be included in this project, triangulating information from questionnaire responses, assessment performance and informal ad-hoc observations during lessons, evidenced by pupil work (Yin, 2003). This mixed-methods approach will provide the researcher with a range of data to consult, allowing for the formation of informed and considered conclusions (Gorard, 2010). The intervention techniques, and the subsequent data collection, will take place over a period of 10 lessons during the autumn term at School X. This should provide adequate time for the selected intervention strategies to have a measurable impact, whilst also working in conjunction with the assessment framework of School X. There is an assessment point before and after the lesson sequence, which provides an excellent opportunity to gather quantitative attainment data pre and post intervention (Muijs, 2004). 
The strategies in use will rely heavily on the recommendations provided by previous empirical research. Tier 2 vocabulary will be taught explicitly during each lesson, by using teacher modelling both verbally and through exemplar examples (Sweller et al, 2019). Pupils will be given opportunities to clarify meanings of Tier 2 words before being expected to use them, through call and response style questioning and frequent comprehension checks (Quigley, 2018). Crucially, they will also be provided with opportunities to practice using Tier 2 vocabulary to develop their fluency through engaging lesson activities (Beck, Mckeown and Kucan, 2013). It should be noted that is important to ensure variety in these activities to maximise engagement (Lemov, 2015), so they will take various forms. These include verbal practice through class discussions and supported written tasks with writing frames and key word banks where appropriate (Appendix iii, Quigley, 2018). Tier 3 vocabulary retention and understanding will be supported heavily using the Frayer Model (Cox, 2019). The model proposed by Quigley (2018) will be used, as will an updated version of the model created by the researcher (Appendix iv). The updated version of the model includes aspects of dual coding (using visual stimuli in addition to words) and question creating to make the task more challenging. This creates a level of ‘desirable difficulty’ (Bjork and Bjork, 2011), whilst also providing significant opportunities to practice the use of Tier 2 and Tier 3 words (Rosenshine, 2012). The effectiveness of both forms of the Frayer model will be evaluated after the lesson sequence in order to make appropriate recommendations. Use of the Frayer model, in particular the creation of definitions for Tier 3 words, will be supported using Nunes et al’s (2012) approach of separating words into morphemes. This will provide pupils with a deeper understanding of the origins of scientific words, and allow them to make effective links between other Tier 3 words they have encountered (EEF, 2018). By using the above strategies, it is reasonable to expect the range of Tier 2 and Tier 3 vocabulary and the accuracy of its use to improve amongst pupils in ‘Class A’. Through analysing attainment data and questionnaire responses, it will be evident whether the strategies implemented benefitted eFSM pupils in particular, and whether they were effective in closing the vocabulary gap (Quigley, 2018).

5.6 Ethical Considerations
A crucial aspect that must be considered before undertaking any research is its adherence to ethical guidelines (Welsh Government, 2015). BERA (2018) note that all research should demonstrate responsibility towards its participants in terms of consent, transparency, protection from harm and confidentiality. By adherence to BERA’s guidelines with respect to these key areas, researchers can ensure that they are treating participants with respect, with the risk of adverse outcomes towards the participants as a result of the research being minimised (UWTSD, 2015). Given that participants in this research will be recruited on the basis that they are a member of Class A through convenience sampling (Singh, 2018), it is imperative that research is fully and openly explained to them, and that they have the opportunity to provide informed consent before being included in the research (Burton & Bartlett, 2009). Furthermore, as the students are minors, some of whom express difficulties with literacy, it is important to ensure any explanation of the research is accessible to them, so that they can provide truly informed consent. To respond to this, students will be provided with a letter (Appendix v) explaining what constitutes participation in the research, presented in simple terms to ensure it is fully understood. The researcher will be on hand to answer any questions or provide clarification where necessary. In addition to this, parental consent will also be sought, meaning that if any issues do arise parents can advise as to the best interests of the individual student, and withdraw/provide consent where appropriate. In accordance with BERA’s (2018) guidelines, the letter will explain to students their right to withdraw at any point during the research, and the care that will be taken to preserve anonymity of the data (Data Protection Act, 2018).
It should be noted that there is a potential risk of students consenting to the research simply to please the researcher. To mitigate this risk, students will be informed that they can express their wish to withdraw from the study at any point to another member of staff at School X, or through informing their parents. Care must also be taken to ensure that the interventions used in this research do not identify the targeted groups of students to their peers, to avoid any potential harm or embarrassment. As the interventions will be deployed on a whole class basis, and the selected eFSM pupils will not be asked to complete any additional or substantially different activities to the rest of the class, this risk is minimal. Furthermore, while class activities may be slightly altered on occasion (in a non-apparent way), as per the normal practice and duty of a teacher to ensure that activities meet pupils' needs and are fully accessible to pupils, care will be taken to ensure that this is not seen as a product of the research. Through adherence to these guidelines (BERA, 2018, UWTSD, 2015), this research project can be conducted in a respectful and fair manner, that provides clarity and honesty to all potential participants (Welsh Government, 2015).


6. Research Findings
Before analysing the impact of the intervention strategies implemented during the course of the research lesson sequence, it is important to consider the class data available to the researcher as part of their remit as the regular science teacher of ‘Class A’. This allows for an appropriate starting point to be identified for eFSM and nFSM learners, in order to facilitate an effective and reliable comparison of their attainment during data analysis (Gorard, 2010). ‘Class A’ comprises of 30 key stage 4 pupils, 17 of which are male and 13 of which are female. 10 pupils in the class are currently eFSM, which means they also qualify for Pupil Premium funding (Macleod et al, 2015). There is an additional pupil who qualifies for Pupil Premium funding, but is not currently eFSM. For the purposes of this research, this pupil will not be included in the eFSM or ‘disadvantaged’ group, as their current Pupil Premium status may not be due to the specific challenges highlighted by Gorard (2016) which form the basis of this research question. This therefore generates two experimental groups of pupils. 10 of which are eFSM, and are considered ‘disadvantaged’, and the remaining 20 who are nFSM being considered ‘advantaged’. 

6.1 Class Data

Given that the research question focuses on the impact of addressing the vocabulary gap as a barrier to attainment in science, it is imperative to consider the current data regarding the literacy abilities of ‘Class A’. Reading ages have been assessed previously using STAR reading tests (Renlearn.co.uk, 2013), and range from 7 years and 3 months, to 16 years and 6 months. The mean reading age amongst eFSM pupils is 10 years and 6 months, with a range between 7 years and 3 months and 13 years and 9 months. The mean reading age amongst nFSM pupils is 13 years and 1 month, with a range between 9 years and 5 months and 16 years and 6 months. This data correlates with suggestions from empirical evidence that there is an established and profound vocabulary gap amongst disadvantaged learners (Quigley, 2018, EEF, 2018). The data highlights that the issue identified in the research question, namely lower literacy levels amongst eFSM pupils, is apparent in ‘Class A’. This adds a greater degree of construct validity to the research project, as it suggests the literacy abilities of the sample selected correlate with those used in the literature that this project draws upon (Trochim, 2019). In addition to reading ages, it is also important to consider prior attainment, as this may give a greater insight as to the effect of a lower reading age on measurable progress with science as a subject (Osbourne and Dillon, 2010). Grades for science education at ‘School X’ follow the 1-9 grading system used in England at the time of this research (1 being the lowest, 9 being the highest, OFQUAL, 2018). At the end of their previous year of study, pupils in ‘Class A’ achieved  grades in their final internal assessment ranging from ‘1’ to ‘4’. The modal end of year grade amongst eFSM pupils was ‘2’, with a mean value of ‘2’, whilst the modal end of year grade amongst nFSM pupils was ‘3’, with a mean value of ‘2.4’. This demonstrates that an attainment gap does exist in the previous year of study between each group of pupils in the sample, with an average gap of approximately half a grade. However, it should be noted that the lowest end of year grade, ‘1’, was achieved amongst both the eFSM and nFSM groups, albeit more frequently in the eFSM group, which highlights the need to implement interventions that support the attainment of all pupils in ‘Class A’ (Macleod et al, 2015).


6.2 Implementation and pupil work 

In response to the research question, and to the issues highlighted by the initial data analysis above, several strategies were implemented across a sequence of 10 lessons, in accordance with the guidance from previous empirical research (Lemov, 2015, Cox, 2019, Quigley, 2018). Focusing on Tier 3 vocabulary, a crucial aspect of science education (Osbourne and Dillon, 2010); the Frayer model (Figure 2a) was used frequently to promote the acquisition and comprehension of subject specific vocabulary (Lemov, 2015, Cox, 2019). Two forms of the Frayer model were used with ‘Class A’. The quadrant based version highlighted by Quigley (2018) was used in the earlier lessons in the sequence of learning, in order to build familiarity with the format of the task, and to support pupils in its completion. This was often supported with the use of teacher modelling, and later peer to peer modelling (Sweller et al, 2019). Pupils were challenged further with the amended version of the Frayer model (Figure 2b) developed by the researcher. This version relies on the same principles as the previous model, with the addition of some more challenging aspects such as creating an image or a question based on a Tier 3 word (Bjork and Bjork, 2001). The response to these tasks from ‘Class A’ was mixed initially, with some pupils finding it difficult to access the task as it was not a format that was familiar to them. With practice, however, pupils become confident completing the initial Frayer models, which acted as effective [image: ]scaffolding for the later, amended version (Lemov, 2015).
[image: ]
Fig. 2a Frayer Model based on Quigley (2018)                 Fig. 2b Amended Frayer model (Bjork and Bjork, 2001)

To support the use of Frayer models (Cox, 2019), emphasis was also placed on developing pupil friendly definitions to the words selected (Beck, Mckeown and Kucan, 2013), and on understanding the etymology of subject specific words (Nunes et al, 2012). This took place most commonly on the form of a class discussion, which made use of call and response questioning to check comprehension and challenge pupils to develop their own ideas regarding particular words (Lemov, 2015). For example, in the teaching of ‘ionic bonding’, pupils were questioned as to the meaning of an ‘ion’, something which they had learned about in their previous year of study. After discussing and reaching a consensus on the meaning of ‘ion’ as a class, ‘Class A’ were then able to use this knowledge to piece together a definition of ‘ionic bonding’, as evidenced in Figure 2a. This activity was a benefit to all pupils in ‘Class A’ (Macleod et al, 2015), as it required them to form links with their prior knowledge of the subject, and continuously practice their use of subject specific vocabulary (Rosenshine et al, 2012). The quality in oracy and the accuracy of Tier 3 vocabulary use improved as a result.

The strategies designed to support the use of Tier 3 vocabulary also supported the use of Tier 2 vocabulary, as the oracy element of these tasks provided numerous opportunities to actively practice the correct use of many Tier 2 words (Lemov, 2015, Beck, Mckeown and Kucan, 2002). For example, the word ‘neutral’ featured in conversations about ‘neutralisation’ (Figure 2b), but also in conversations about ‘ionic bonding’ (Figure 2a), allowing ample opportunity to discuss its meaning and use in different contexts. In addition to this, pupils received support and opportunities to practice Tier 2 vocabulary as part of further tasks during the course of the lesson sequence. Extensive use was made of vocabulary banks and modelling to support the appropriate use of Tier 2 vocabulary. In Figure 3, an exemplar answer to an exam style question has been used to expose pupils to Tier 2 vocabulary, such as ‘impact’, ‘generate’ or ‘emitted’ (Sprenger, 2014). The task provided pupils with an opportunity to view Tier 2 words in context, whilst also being supported by a class discussion to gain clarity on their meaning (Lemov, 2015, Quigley, 2018).
[image: ]
Fig. 3. An example of an exemplar exam response used to model the use of Tier 2 vocabulary. Inclusion of a follow up question below reinforced the reasons why this example was exemplary.








In addition to the use of exemplar materials, vocabulary banks were used frequently to provide pupils with support when providing extended verbal or written responses to questions. The words selected for vocabulary banks were most commonly Tier 2 words, as pupils had completed other tasks to support their understanding of Tier 3 words (Figures 2a and 2b), although Tier 3 words did feature in vocabulary banks on some occasions to provide additional support (Beck, Mckeown and Kucan, 2013). Figure 4a exemplifies a typical task that would be supported with a vocabulary bank. In this particular example, the vocabulary bank included words such as ‘measure’ and ‘solution’, which can be seen used correctly in the example, alongside the Tier 3 word ‘neutralised’ that had been taught in Figure 2b. Figure 4b shows a writing frame that was used to support this task in addition to the vocabulary bank. This provided pupils with an opportunity to actively practice the use of [image: ]their chosen vocabulary, as well as the structure of the task, before completing their final task (Rosenshine, 2012, Lemov, 2015). While not all key vocabulary has been used in the example shown in Figure 4a, it seems evident that the support measures implemented have had a positive impact on the pupil’s response.

[image: ]Fig. 4a. An example of a task completed with the support of a Tier 2 focused vocabulary bank.



Fig. 4b. An example of a writing frame used to support the writing of an experimental method.





6.3 Attainment data

In addition to the evidence gathered from class level data available to the researcher (see Appendix vi), and the pupil work gathered as part of the research evidenced in the figures above, attainment data for ‘Class A’ provides a useful, quantitative dataset to allow a direct comparison between eFSM and nFSM pupils (Hopkins, 2008). Pupils in ‘Class A’ completed an exam-style assessment before any intervention strategies had been implemented, referred to in Figures 5a and 5b as ‘Assessment 1’. They then completed a subsequent exam-style assessment, referred to in Figures 5a and 5b as ‘Assessment 2’, after the sequence of 10 lessons that formed the basis of this research. It should be noted that while both assessments included different questions, they had a similar weighting in terms of literacy based questions and extended writing, as they both followed the AQA GCSE format as closely as possible (AQA, 2016). Figures 5a and 5b show a direct comparison between the attainment of eFSM pupils (Figure 5a) and nFSM pupils (Figure 5b) before and after the interventions had been implemented. By consulting the data, it is evident that in the eFSM group, 4 pupils improved by a full grade, while 6 remained at the same grade. For the nFSM group, 11 pupils improved by at least one full grade, while 8 pupils remained at the same grade. This indicates that 40% of the pupils in the eFSM group demonstrated improved attainment, compared to 55% of pupils in the nFSM group. While it is evident that there remains a gap in attainment between each group, it should be viewed as a positive that a significant proportion of both groups demonstrated a positive response to the interventions. It should also be considered that an issue as pervasive and enduring as the vocabulary gap is unlikely to be reversed entirely over a sequence of 10 lessons (Quigley, 2018), meaning any degree of positive impact on eFSM learners should be analysed further to deduce how it’s impact can be maximised (EEF, 2018).



Fig. 5a. Graph of eFSM attainment during summative assessment before and after sequence of intervention lessons.



[image: ]Fig. 5b. Graph of nFSM attainment during summative assessment before and after sequence of intervention lessons. 




6.4 Questionnaire data

While quantitative attainment data provides an ample opportunity for direct comparison between eFSM and nFSM pupils, the data gathered from a questionnaire (Appendix ii) focusing on Tier 2 vocabulary should also be considered as it provides evidence of impact beyond formal assessments (Goodall, 2017). The questionnaire included a sequence of closed questions intending to assess an individual pupil’s confidence in using and understanding a selection of 28 Tier 2 words. Words were selected on the basis that they were classified as Tier 2 (Sprenger, 2014), and were used frequently throughout science topics. Pupils were required to indicate their confidence by ticking boxes ranging from ‘I know this word and I can use it correctly and confidently’ to ‘I have never used this word and I do not know what it means’ (Dale and O’Rourke, 1984). To code the questionnaire, the most confident response box was given a score of 4, with the least confident response box scoring 1. Coding in this manner meant that pupils with a higher overall score had indicated they were more confident overall in using the selected Tier 2 vocabulary, while lower scores indicated less confidence.

Analysis of the questionnaires revealed that 70% of eFSM pupils rated themselves as more confident using Tier 2 vocabulary after the intervention lessons had taken place. This is compared to 65% of nFSM pupils who also rated themselves as more confident. This data shows that the intervention strategies are likely to have had a positive impact on pupils beyond their performance in formal assessment activities. It could be argued that an increase in confidence is a crucial step in the development of improved literacy skills, particularly as disadvantaged pupils are considered as more likely to suffer from low self-esteem and confidence issues (Egan, 2012). In addition to the quantitative data, the questionnaire included a qualitative element to gain a broader perspective of the impact these interventions may have had (Hopkins, 2008). Four open questions were presented to pupils, requiring them to comment on the strategies they think best support them in learning new vocabulary, as well as their confidence in using new vocabulary in exams and during lesson. Responses to these questions varied, with a number of respondents leaving them blank, or providing limited answers. Despite this issue, where the questions had been answered they indicated an increase in confidence in using vocabulary during lessons, and an awareness of the importance of understanding the Tier 2 and 3 words that often feature throughout science topics. There still remains a lack of confidence towards applying knowledge to exams and exam style questions. It may be the case that with further active practice and embedding of the intervention strategies, the trajectory of increased confidence continues to a degree where it extends to exam situations as well (Lemov, 2015).

6.5 Critical evaluation

It seems evident that the impact of the intervention strategies implemented was largely positive, based on quantitative and qualitative data including pupil work and assessment attainment. Increasing confidence with using new vocabulary amongst eFSM pupils appears to be the key impact of this research, which is crucial in creating a foundation for future effective learning to take place (Egan, 2012). While the attainment data did not indicate a dramatic improvement of all eFSM pupils after the interventions, it could be argued that ‘Class A’ are at the beginning of a cycle of improvement, and should be given further opportunities to engage with the intervention strategies to gain an insight as to their long-term impact on attainment (Goodall, 2017). Beck, Mckeown and Kucan (2013) emphasise that frequent opportunities for engaging and thought-provoking practice of new vocabulary are essential in building word knowledge. The interventions have been designed to provide pupils with opportunities for this (Bjork and Bjork, 2011, Lemov, 2015) however the impact may be limited due to the narrow sequence of lessons. To gain a more tangible sense of the degree to which vocabulary development is supported by use of the selected interventions, an extended time period is required with frequent opportunities for data collection (Welsh Government, 2015). 

In addition to extending the scope of the research, the fulfilment of the research question should also be considered (Yin, 2003). The research intended to investigate literacy based barriers amongst socioeconomically disadvantaged pupils in relation to science education. Data gathered during the course of the research indicates that, while there are clear differences between the two identified groups of pupils, and a vocabulary gap does appear to be evident in ‘Class A’ (Quigley, 2018), the intervention strategies had relatively similar effects on both eFSM and nFSM pupils. Macleod et al (2015) advises that all intervention should promote ‘attainment for all’, and this appears evident in the data from ‘Class A’, as almost all pupils improved in terms of either attainment or confidence. However, the strategies do not seem to have significantly narrowed the vocabulary gap, and thus the attainment gap, meaning it could be argued that they are not effectively tailored towards eFSM learners specifically (Quigley, 2018). It could also be argued that by focusing on vocabulary, this research has neglected other barriers facing eFSM learners that were likely continuing to have an impact during the course of the research, such as a lack of cultural capital (Farkas, 2018) or poor access to resources at home (UNICEF, 2012). To respond to this, future research may need to consider a more comprehensive approach, tackling multiple issues, although this risks generating research that lacks focus, making data analysis problematic (Yin, 2003). To counter this, it could also be argued that given the location of ‘School X’ is in one of the most deprived areas of the UK (National Statistics, 2020), all pupils in ‘Class A’ are potentially experiencing a degree of socioeconomic disadvantage. If this is the case, a more suitable metric for assessing disadvantage would need to be used in future research (Gorard, 2016).

[bookmark: _Toc213738640][bookmark: _Toc304277593]7. Conclusions

[bookmark: _Toc213738641][bookmark: _Toc304277594]7.1 Implications for the practitioner

After considering the data gathered, and any potential limitations of the research design, it is imperative that the implications of the research are discussed and placed into context (Ainscow et al, 2013). First and foremost, it is crucial to discuss the impact the research has had on the pupils of ‘Class A’, and what implications it may have on their future attainment (Macleod et al, 2015). The evidence suggests pupils in ‘Class A’ experienced a largely positive impact as a result of the interventions implemented during the course of this research. While the data suggests a gap in attainment is still present between the two target groups, there appears to have been a marked increase in confidence amongst both eFSM and nFSM pupils. This is important, as it suggests that pupils are beginning to develop the skills and metacognitive behaviours required to achieve their potential in science education, and potentially other subjects that they study (EEF, 2020). The intention of this research was to assess the impact of removing a specific barrier to learning, namely below average vocabulary amongst disadvantaged learners (Quigley, 2018). In attempting to address this through the use of various strategies (Lemov, 2015, Bjork and Bjork, 2011), it has become evident that a greater time scale may be required to assess the impact of these strategies more comprehensively. Furthermore, it may be that other challenges commonly faced by disadvantaged pupils act as further limiting factors to academic attainment, meaning these may also need to be addressed in further classroom practice (Sullivan, 2008, Farkas, 2018). 

As a practitioner, critical reflection of this research suggests that the strategies identified were successful to some degree in improving vocabulary amongst eFSM pupils. Despite the issues highlighted previously with using FSM eligibility as an indicator for disadvantage (Gorard, 2016), it seems appropriate for the benefit of pupils to continue using the identified strategies due to this positive effect (Macleod et al, 2015). Given that the attainment gap, and indeed the vocabulary gap, are such pervasive issues currently faced by pupils and practitioners, it seems reasonable to celebrate any positive outcome that occurs as a result of a change in practice, particularly if it benefits eFSM pupils to some degree (Egan, 2012). It may be pertinent, however, to consider how these strategies may be refined to maximise their impact with eFSM pupils, and begin to close the vocabulary gap further (Quigley, 2018). Collaboratively working with colleagues across different subject areas may act to facilitate this, particularly in subject areas that also rely heavily on Tier 2 and Tier 3 words (EEF, 2018). Furthermore, future practice should place more emphasis on applying improved vocabulary skills to the formal exam questions pupils are likely to face (Quigley, 2018). Command words in science exam papers used in ‘School X’ are often Tier 2 words (AQA, 2016), meaning the strategies to support the use of these words, such as active practice and vocabulary banks (Lemov, 2015), should continue to be used to further develop these skills.

7.2 Implications for ‘School X’ and the wider community

It is also important to consider the impact and implications of any research project on the wider educational community (Carr and Kemmis, 2003). Focusing on the context of ‘School X’ and the local area in which it is located, it seems reasonable to suggest that the strategies used during the course of this research project may be useful for other practitioners, or indeed other schools, given the similar socioeconomic backgrounds of the pupils that stand to benefit from them (National Statistics, 2019). Furthermore, as many pupils across the UK face challenges directly related to their relative levels of socioeconomic deprivation (UNICEF, 2012), it is also reasonable to suggest that these strategies may be of use in other local areas. Care should be taken here, however, to remember that disadvantaged learners are not a homogenous group (Gorard, 2016), so alterations may be necessary to reflect that and best support particular learners. This caveat also applies within the context of ‘School X’, as there is notable diversity amongst the pupils enrolled. Many may respond to strategies similar to those highlighted, while some may require a different approach (Beck, Mckeown and Kucan, 2002). It seems clear, however, that placing an emphasis on removing poor vocabulary as a barrier to learning is a productive use of school resources that has the potential to dramatically improve pupil outcomes (Quigley, 2018). 

School improvement should be focused towards long-term benefits for pupils (Higham and Booth, 2016), and the benefit of improved vocabulary in terms of outcomes both within and beyond education is well established (Neuman et al, 2015). Given the significant proportion of pupils identified as disadvantaged, either through Pupil Premium eligibility or FSM eligibility (Gov.uk, 2020), it is essential that ‘School X’ recognises the increased likelihood of many of its pupils to experience issues with poor vocabulary (Hutchison, Dunford & Treadaway, 2016). ‘School X’ has responded to this association by implementing vocabulary support measures as part of its current school improvement planning, in response to concerns highlighted during a recent Ofsted inspection (Ofsted, 2019). Practitioners at ‘School X’ may therefore benefit from the recommendations made in this research, as they relate directly to the needs and outcomes of a significant percentage of pupils enrolled (Mckinney, 2014). Through further development and continued use of the strategies used with ‘Class A’, it is likely that ‘School X’, and perhaps schools with a similar pupil demographic, experience a marked improvement in the confidence with and accuracy of vocabulary use (Beck, Mckeown and Kucan, 2013). By continuing to build upon this foundation, a significant evidence base suggests that academic attainment will improve as a result of this (Quigley, 2018). More importantly, however, by equipping disadvantaged pupils with essential skills such as those highlighted, schools can begin to support pupils in breaking the cycle of poverty (Adamson, 2008) and maximising their outcomes within and beyond education.
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Appendices
Appendix i
[image: ]Frayer model template as referenced in research by Lemov (2015), Quigley (2018) and Cox (2019)


















Appendix ii
Questionnaire - focusing on tier 2 vocabulary and attitudes to vocabulary
Vocabulary: Rate each word by ticking the box that you feel applies to you the most.
	Word
	I know this word and I can use it correctly and confidently.
	I understand the word and I sometimes use it.
	I have heard this word and seen it, but I am unsure of the meaning.
	I have never used this word and I do not know what it means.

	Analyse
	
	
	
	

	Assess
	
	
	
	

	Assist
	
	
	
	

	Benefit
	
	
	
	

	Concept
	
	
	
	

	Composition
	
	
	
	

	Distribute
	
	
	
	

	Establish
	
	
	
	

	Equivalent
	
	
	
	

	Formula
	
	
	
	

	Function
	
	
	
	

	Fluctuate
	
	
	
	

	Instruct
	
	
	
	

	Inhibit
	
	
	
	

	Mechanism
	
	
	
	

	Neutral
	
	
	
	

	Output
	
	
	
	

	Specific
	
	
	
	

	Sufficient
	
	
	
	

	Subsequent
	
	
	
	

	Theory
	
	
	
	

	Terminate
	
	
	
	

	Undertake
	
	
	
	

	Utilise
	
	
	
	

	Unique
	
	
	
	

	Valid
	
	
	
	

	Virtual
	
	
	
	

	Widespread
	
	
	
	


Please answer the following questions in detail.
1. How confident do you feel using the above words in your science lessons?


2. How would a greater understanding of these words help you in your science lessons and exams?


3. What do you think are the best ways to learn new words?


4. How have your lessons in school helped you to develop your vocabulary?









Appendix iii
Example writing frame and word bank used to support extended writing tasks
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Appendix iv
Frayer model updated by researcher to promote challenge (Bjork and Bjork, 2011)
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Appendix v
Consent letter and form
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	Participant Identification Number:
	1504702

	
	 PARTICIPANT INFORMATION SHEET

	Project Title:   An action research project investigating the explicit teaching of scientific language aiming to respond to literacy-based barriers to learning amongst learners in the UK.


		
Dear Participant: 
My name is Matthew Jais and I am studying in the School of Education, University of Wales Trinity Saint David. 
I would like to invite you to participate in my research project. This project aims to assess the impact of increasing vocabulary, with particular relation to science education, by using specific teaching activities and techniques during the course of a normal lesson.
Through your participation in these lessons, I hope to be able to see how effective these techniques are in promoting effective understanding of scientific concepts.
All data will be kept strictly confidential to the researchers involved and at NO time will individual data be released to the general public. Your participation in this study is completely voluntary so you can withdraw from the study at any stage. You can do this by either speaking to me or another member of staff at ‘School X’ High School.
Attached to this letter is a consent form. Please sign and complete this form, making sure to read through each section thoroughly. If any aspects of the form require further explanation, please feel free to contact/ask me.
After careful and precise analysis of the data obtained from each lesson, I will be happy to provide you with a copy of the findings at your request. The results of this study will hopefully enhance my understanding of the importance of vocabulary in science education and will be stored on an encrypted hard drive. The anonymous results of the research will be fed back to my University tutors.
We thank you in advance for your time and participation. If any questions do arise, feel free to contact me at your convenience. 
	[image: ]
	Participant Identification Number:
	1504702

	

	
CONSENT FORM

	Project Title: An action research project investigating the explicit teaching of scientific language aiming to respond to literacy-based barriers to learning amongst learners in the UK.

	Name of Researcher:	Matthew Robert Jais


  Please initial box 
	1
	I confirm that I have read and understand the information sheet dated 10/04/19 for the above study. I have had the opportunity to consider the information, ask questions and have had these answered satisfactorily.
	

	2
	I understand that my participation is voluntary and that I am free to withdraw at any time, without giving any reason.

	

	3
	I understand that any information given by me may be used in future reports, articles or presentations by the research team.

	

	4
	I understand that my name will not appear in any reports, articles or presentations.

	

	5
	I agree to take part in the above study.

	

	Signature

	Signature

	You may decline to participate in this study. You may end your participation in this study at any time. If you decide to remain anonymous, maintaining your anonymity will be a priority and every practical precaution will be taken to disguise your identity. All materials generated from this or any interview will remain confidential.



Appendix vi
Raw class data available to researcher (anonymised – BERA 2018)
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eFSM Attainment Data Before and After Intervention
Assessment 1 Grade	1	2	3	4	5	6	7	8	9	10	1	1	3	3	2	2	2	2	1	1	Assessment 2 Grade	1	2	3	4	5	6	7	8	9	10	2	1	3	3	2	3	2	2	2	2	Pupil Number
Grade Achieved
nFSM Attainment Data Before and After Intervention
#REF!	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	1	2	2	2	2	1	3	3	2	2	2	3	3	3	1	1	2	2	2	2	#REF!	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	2	2	2	2	3	3	4	4	3	2	2	2	3	3	3	3	2	3	4	3	Pupil Number
Garde Achieved
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