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Research into numeracy attainment within GCSE Business Studies.

Introduction (200 words) 

The purpose of this report is to investigate the current attainment of numeracy at School X, whilst conducting an intervention to determine whether there is an improvement in the numeracy attainment levels within GCSE Business Studies. 
School X, is based in a Welsh Valley where the levels of deprivation are considered to be quite high when looking at Wales as a whole. It has just over 500 pupils in the school and they are under the yellow category in relation to support. School X has recently been removed from Estyn’s list of schools that need monitoring (Estyn, 2016), furthermore, in a recent inspection, School X received a mix of both adequate and good from Estyn’s judgements. 

One of the methods used to measure pupil deprivation within education is the eligibility for free school meals (FSM), with School X having 32.7% of their pupils are entitled to FSM, which is almost double the national average of 17% and just over 10% of the local authority (Merthyr). There has been a decline in student numbers which could be the reasoning behind the decline in FSM pupils, as the school has gone from providing a 6th form education to just offering education up to KS4 and 16-year olds. 

For the purpose of this investigation, two GCSE classes with an age range of 14-15-year olds that are currently undertaking the London Institute of Banking and Finance (LiBF) qualification will be considered. The class context are as follows;
 
· 13 Pupils – 4 Female, 9 Male
· 6 Free School Meals (FSM)  
· 4 Special Educational Needs (SEN) – General learning difficulties and Behaviour, Emotional and Social Difficulties 
· 4 Gifted and Talented/More Able and Talented (MAT) 



Literature Review (2500 words) 
Education is important part of a person’s life as it can assist them with their occupational path they wish to choose in their life post education. (Schleicher, 2014), states that education - 
“The quality and equity of a country’s education system can help shape its future. An education system in which all students have opportunities to learn can strengthen individuals’ and societies’ capacities to contribute to economic growth and social well-being”. 
It can be understood that education is pivotal in not just economic growth, but it impacts social growth, but education in today’s society has seen to hinder social growth being with it being understood that it is becoming difficult for people that that have low levels of education attainment level have yet to develop a positive social identity (Buscha, 2017). 
This section of the investigation aims to look at Education in the UK and Wales along with the importance of numeracy to education in current society. 
UK Education
Since 1995, education in the UK has reported to have declined. Taking into consideration countries around the globe that are considered to be ‘economically developed’, the UK as a nation has worsened and is being known to be one of the least educated nations where the economy is known to be stable (UCU, 2012). Additionally, the UK have now been over-taken by countries such as Portugal and Greece where the economy is not regarded to be as stable (OECD, 2017) which can be seen to be quite troubling particularly as higher education in 2015 contributed £95billion to the economy but with a decline in applications in 2016 indicating how important the education sector is to the UK (Brothwell, 2017). 
Just over a decade ago, the UK education came under further scrutiny after the PISA (Programme for International Student Assessment) test scores in 2006 and 2009 were considered to be poor for an economically developed country. The UK are still behind, and it is reported that there has been little change and improvement since the results were published three years ago. When looking at Maths and Numeracy there has been a decline in the rankings which has been the lowest since schools across the UK have been participating in the tests (Coughlan, 2016). In maths, the UK is ranked 27th, slipping down a place from three years ago, the lowest since it began participating in the Pisa tests in 2000. 
This is particularly damaging, when looking at neighbouring nations such as Ireland that are nine spaces above the UK in the mathematics rankings – also with reading where they are placed 5th. Furthermore, data has been published stating that twenty-two percent of students across the UK aged fifteen, did not reach level two level of attainment, which looking at a wider perspective cannot solve numeracy problems that adults are often faced with (Gurney-Read, 2016). 
When looking at education, in comparison to countries that are considered to be not economically developed such as Mexico, the UK as a nation is still falling back with the results achieved and if changes do not happen it is deemed to be classed as the poor man of the developed world (OECD, 2017). Due to the poor scores, the UK has now dropped down the international league tables when taking into account the number of students in education and obtained results, which is a clear indication that education needs to be addressed if the nation is to succeed in a diverse and ever changing global economy (insert reference here) 
Furthermore, it can be said that the issues that the education sector, primarily funding based (and also other sectors like healthcare) are currently facing can correlate to the fluctuating economy – not just the UK but also globally, where funding within the sector is decreasing each financial year having implications on all subdivisions within education (Smith, 2015). With funding cuts imminent each financial year and schools across the UK are starting to feel the implications.  
Education in Wales
Education in Wales has come under fire in recent years from the UK Government, stating that the education provision that is currently on offer is deemed to be unsatisfactory and thousands of children falling behind (Gove, 2014). Wales and England education are taking different paths and introductions and change in the curriculum (Rees & Taylor, 2016). 
Wales and its education is organised and funded by the Welsh Government and much like its neighbouring nations have come under scrutiny for the attainment levels of pupils within primary and secondary education. The need for change within the sector, along with the UK came after the published PISA results which resulted in a national debate on the quality of education that the nation is receiving and with that an agreement was made to implement change (Schleicher, 2014). 
It is believed that education within Wales is not striving in comparison to its neighbouring nations – although all are coming under inquiry and its results which is having an impact on the skills that workers are currently equipped with. When Wales was recognised for providing jobs in industries such as coal, metal and manufacturing, it was suggested these types of employment were ‘low skilled’ and education not having an huge impact on the number of people in work and the lack of qualifications became socially acceptable, however, in the current fluctuating economic this can no longer be acceptable (Egan, 2013).
Poor or declining education results and the skills people are obtaining, has had an impact on the society with the number of people living in poverty in Wales, with Estyn, cited by (Jones, 2013) stating that more needs to done to tackle the effects of poverty and low school achievement. Wales has still remained to experience the lowest take-home pay in Britain, this is related to the quality and standards of the education currently on offer, standards need to improve and allow Wales to provide people with quality jobs (Williamson, 2018). Welsh education, as times goes on will endure to be an issue of serious importance as too many young people, for a long period of time have been let down by the system education and the system needing a vision for excellence to compete in the diverse and ever changing economic and social environment in the 21st century (Crabb, 2014). The Welsh Government have produced an action plan stating that Welsh education has an essential role in helping people out of poverty with there being correlations between poor educational attainment, low skills and the education pupils receive can remove the negative and let them be hard working citizens and contributing to the economy with the skills and knowledge they receive from the education they receive which can help in reducing inequalities in health and wellbeing (Sargeant , 2016). Education can be improved in recent times with funding schools receive with the ‘School Deprivation Grant’ which main aim is to reduce the attainment gap between those living in poverty and those who are not identified to be living in Poverty (Jones, 2013)
In the last decade, there have been changes in the sector with new introductions to the curriculum – Literacy and Numeracy Framework, Digital Competency Framework which have become key in today’s job market with these skills becoming transferable from education to working-life post education. The frameworks, allow learners to gain and develop skills where they are able to thrive in a digital society with the numerical and literacy skills that are vital in the world of work (Welsh Government, 2013). 


Changes in the new curriculum that was rolled across Wales in 2013, not having the desired positive effect as first anticipated, therefore a new curriculum will be introduced in 2022. This aims to allow students, irrespective of their current attainment to access education that is viable for all (Donaldson, 2015). The new curriculum aims to provide learners with ‘life skills’ and education that are vital in today’s society where the skills can be transferable particularly with the tough job market within Wales and the fluctuating economy which could become unpredictable within the impending removal from the European Union, with Wales being hit harder than the other UK nations (Kelsey, 2017). Changes in the education sector in Wales can help Wales with its society and economy like its global competitors; (Donaldson, 2015, p. 5)
ensure that all its children and young people benefit from relevant education of the highest quality. Internationally, there has been an increasing trend for countries to see a two-way relationship between the quality of their education systems and the wider health of their society and economy.
Numeracy
The term numeracy can be difficult to define, due to its complexity and the variety of terms used. Additionally, it is found that a definition of numeracy can be deemed to be difficult as there is no agreement into numeracy and mathematics being different (Iddo, 2003). There are, however, definitions available, with the (Government, 2016) providing a definition of numeracy as individuals that identify and apply numerical reasoning in regards to problem solving. Additionally, the Department for Education and Skills (DfES) cited by (HPFT, 2018) defines numeracy as; 
(The) require(ments) understanding of the number system, a repertoire of mathematical techniques and an inclination and ability to solve quantitative or spatial problems in a range of contexts.
Good numeracy skills are becoming one of the best protection against unemployment and low wages within the UK (Schleicher, 2018), issues that people around the UK are faced with frequently. Numeracy is becoming pivotal within both the education sector and the economy with it being reported that within the UK, poor numeracy skills costs the UK economy just over twenty billion pounds per year as numeracy levels with adults is considerably low which equates to £480 per person impacting the UK economy with their low numeracy skills. (UCU, 2012). Recent statistics indicate that Numeracy skills have got worse, not better over a seven-year period, from 26% to 22% in adults (National Numeracy, 2014). Additionally, the UK as a nation is now facing severe skills shortage as it believed that poor education and training provisions offered for adults has left the younger generation struggling to meet the basic standards of both numeracy and literacy (Wallace , 2017). With the significant impact that poor numeracy has, there has been increased funding available that can help with the skills needed to help in employment where people are able to easily transfer these skills in the unpredictable working economy - CIPD has proposed that increasing skills funding by £3bn, with £1bn of that coming from the National Productivity Investment Fund will help with the skills gap in the UK and assist with increasing employment with the pending exit from the E.U (Devere, 2017).  
Numeracy in Wales
Numeracy attainment has had some difficulties within Wales, especially when comparing to England, Scotland and Northern Ireland (OECD, 2017).  With the issue that Numeracy has on Wales and its employment, back in 2013 the Literacy and Numeracy Framework was rolled across the curriculum and now plays a prominent role in the education sector with it being taught in great depth across primary and secondary schools. The introduction of numeracy frameworks was in response to employer’s perceptions that potential employees of all ages do not have the transferable skills which are imperative in current society (National Assembly for Wales, 2013). With the current demographics in Wales and it being identified to have an ageing population, numeracy attainment  and skills needs be addressed and developed at an education level, in order for the skills to be applied to employment (Welsh Government, 2013) which correlates to ‘Successful Futures’ where the demand for young people with improved numeracy and wider skills are needed to deal with external forces (Donaldson, 2015). 
For numeracy attainment to improve, back in 2013, the Literacy and Numeracy Framework (LNF) was introduced in Wales which also saw the launch of National Testing surrounding Numeracy and Literacy which would be suitable for learners up to the age of 14. One of the positives with the LNF, is that it allows all content to be accessible to all learners at all current attainment levels where their skills can be developed whilst also applying differentiation to learners that are recognised to be More Able and Talented that would benefit from developing their skills further (Welsh Government, 2014). Additionally, with numeracy having a prominent role within education and employment, it is now having an impact on the examinations within WJEC Mathematics with there being a paper solely based on numeracy which came into action in 2015 which demonstrates how the Welsh Government intends to improve the numeracy attainment where these skills can be utilised post-education. 
Importance of Numeracy within Business Studies
Numeracy and Mathematics is becoming increasingly important within Business Studies and Economics at a secondary education level. It is believed that the lack of understanding of basic mathematical and numerical data can have a negative impact on the study of Business Studies as it often relies on mathematical and numeracy calculations (Nemar, 2013). WJEC examination board in Wales has seen a change in the examinations students undertake, with numeracy being a primary focus which allows students to; (WJEC, 2017)
“Develop and apply quantitative skills relevant to business including using and interpreting data”
The application numeracy in Business Studies allows students to apply this to a number of different business contexts, which is important in the changing and diverse business environment in current society. Numeracy within the WJEC Business is important as it can be applied to different business contexts and scenarios and in the recent examiners report it is found that a high percentage of learners; (WJEC, 2017)
“calculate(ed) gross profit incorrectly mainly added sales revenue to cost of sales but many then went on to correctly calculate net profit using the incorrect figure for gross profit”. 
It needs to be acknowledged that for the purpose of this investigation, although the new specification was the reasoning behind choosing numeracy for the research the London Institute of Banking and Finance (LiBF), will be primarily used as it is the qualification taught at School X. Much like the WJEC, the LiBF is heavily numeracy based and learners will; (LiBF, 2016, p. 6)
“Demonstrate numeracy skills, including the ability to manipulate financial and other numerical data”

With this in mind, it provided a clear rationale to the research that was going to be conducted with a year 10 Business Studies class after understanding how central numeracy is to the qualification. 
School Policy (500 words) 
School X is dedicated to raising the standards and attainment within numeracy for all its pupils. Numeracy within the school will allow the students to develop and improve their ability to use the skills effectively through all subjects across the curriculum. The skills that they achieve at school will enable pupils to handle confidently the ever-changing demands of further education, adult life and more importantly employment. Numeracy at School X is vitally important as the area is considered to be one of the most deprived places to live across Wales and employment is relatively low and helping student’s increase their numeracy attainment can assist them with life post-education. (Whitney, 2017)
Since the introduction of the LNF within secondary schools across Wales, The Welsh Government, when comparing attainment levels within schools, they look at the performance of FSM pupils. School X, when looking at other secondary schools across the Local Authorities, using FSM pupils as an indicator, the numeracy attainment levels at School X is higher than the average when looking at the Local Authority scope. 
In order for numeracy attainment at School X to develop and improve, mathematics and numeracy booklets have been made available to staff that provide information of; simple numbers and the various types of graphs available. The introduction of the booklet aims to help staff and the consistency of numeracy and the delivery across all cross-curricular groups.  
Additionally, during morning registration, they incorporate numeracy and literacy within this time which is known as ‘phases’. Phases intend to help numeracy and literacy attainment across the school from KS3 and KS4 (GCSE). Although the LNF is only relevant to the KS3 levels, it is still being enforced at KS4 with the new WJEC mathematics exam having a paper that is entirely numeracy based. For an example of numeracy work provided to the students during their morning registration, refer to Appendix. Every week pupils at School X will play numeracy games from the numeracy box that has been created by the numeracy co-ordinator and have a power point on basic numeracy questions. The questions reinforce topics taught in their class which will help the pupils get more practice and their numeracy levels and confidence will improve.
Intervention classes consist of 4 lessons per two-week timetable with teachers that help pupils to focus on areas of weakness that the baseline test showed up in September. The testing for numeracy occurs every term to monitor progress and suitable help can be put into place for pupils to improve or maintain their current attainment. This correlates with the (Welsh Government, 2013, p. 4)
“(To) help determine learner progress in literacy and numeracy and provide annual reports to parents/carers based on teacher assessment so that teachers, learners and parents/carers are all clear how learners are progressing and what are the next steps”.





Research Methodology (1000 words) 
This section of the essay aims to clarify the reasoning behind the chosen methods of research considered.  Additionally, the research methodology section of this report will demonstrate how the different methods were collected, how they were distributed, and the process undertaken to provide an analysis of the data in order to determine whether or not there was an improvement in numeracy attainment within GCSE Business over a set period of time. 
The main purpose of research is all about gathering data in order to achieve a research aim which correlates to the purpose of this paper. 
Furthermore, in order to achieve the aim of ‘attainment levels within GCSE Business Studies’; there will also be objectives that will need to be met;
· Conduct secondary research into numeracy attainment within the UK and Wales and its impact, 
· Evaluate how successful planned interventions within the classroom environment to improve attainment within KS4 
· Interpret the results obtained from the previous objective to see what obstacles could have an impact on numeracy and provide recommendations to over-come this. 
It has been decided between myself and my school mentor, that the best approach to take for this investigation and best fit for the pupils, would be pupils undertaking a numeracy-based test, intervention and then another test to determine whether the intervention was a success regarding Business Studies pupils numeracy attainment. The results will then be able to be quantified in the hope of reaching a verdict involving the invention success. 
An intervention was chosen to take place, as according to (Cruz-Cunha, 2013), aims to have an influence on the development of an individual with their education and training. Although it is stated that educational interventions are more effective in the early stages of education, for the purpose of this research and the importance of numeracy on education within Wales, it seems fitting for the purpose of this investigating that an intervention over the course of a few lessons.  
Firstly, for the purpose of this investigation, the action research will be implemented with the objective to develop both my own teaching and pupil numeracy attainment within a year 10 Business Studies class. Action research can be defined as the collection of secondary research on a chosen that is put into practise with the intention to change and improve it (Coats , 2015). The reasoning’s behind the execution of Action research with this investigation as it has the characteristics to research into a local issue (numeracy attainment) and the data to be conducted by and for the practitioner (Ary, 1980). Numeracy is becoming a national phenomenon in Wales with it being utilised in depth within the national curriculum and conducting primary research on the topic enables me as a trainee teacher to understand the importance of applying numeracy to Business studies. With the use of an intervention, it can help to analyse the effectiveness of your own teaching and your students’ learning (Coats , 2015). 
Secondary and Primary Research 
In order for the investigation to have validity, both primary and secondary data will be used. 
Secondary data is data that has come from an existing source which identified the researcher as being the second user (Veal, 2011 ). Additionally, the secondary research, which can be found in the literature review, is fundamental to any research that is being conducted to gather relevant information relating to a chosen topic (Veal, 2017). However, it is acknowledged that although secondary data allows an individual’s knowledge to broaden their knowledge surrounding their chosen topic or phenomena, some of the data available could be considered dated with the education sector adapting to changes that in line with diverse 21st century economic and social impacts that have started to impact on the proposed changes of education within Wales.  The information that is available does not address the investigation question, which is the reason behind what (Veal, 2017) states that secondary research concerns researching a number of different sources to develop an understanding before primary data collection is applied. 
Primary research is a data collection method that is data that has been gathered at the source (Collis & Hussey, 2003) which in this instance would be in a secondary school. Using primary data can develop the researchers question or hypothesis and collect and analyse the data that has been gathered (Driscoll, 2010). There are a number of different methods in which primary research can be implemented but for the purpose of this research, testing and interventions will be applied. Using primary research and data collection methods, it enables a detailed analysis against the secondary data that has been collected which could either contradict or support the findings which can then be brought together during the analysis section of the paper. 
Qualitative and Quantitative 
Data that can be collected can be in the form of Qualitative and Quantitative from primary and secondary sources. 
Qualitative data is the classification and understanding of material that can be both primary and secondary and its interpretation is concerned with quality and characteristics of the data are non-numerical (Williams, 2007). Qualitative data within this research, can be found in the form of secondary data collection in the literature review. Although qualitative data will be utilised, some of the information gathered could be deemed to be dated – particularly with education and the frequent changes that occur but using this research method the author (myself) can get a deeper understanding and knowledge of the topic in question (numeracy). 
Quantitative data collection us a technique that is used that produces or uses numerical data (Lewis, et al., 2003). The implementation of quantitative data will be utilised from results obtained from a numeracy testing that will take place before and after an intervention. The gathered results will then be quantified and provide a numerical viewpoint which can be seen in upcoming chapters. An advantage of using quantitative data is that the numerical data collected can be examined against the secondary data from the literature review, however, an advantage of using quantitative data is that there needs to be a high volume of participants to provide accurate results which will be considered throughout the evaluation chapter. 
Mixed Methods and Triangulated Approach 
Using the mixed methods approach in a research investigating allows the student (myself) to collect, analyse, mix and draw inferences with the primary and secondary data that is qualitative and quantitative in s single study (Cameron, 2011). Using the mixed methods approach, can underpin theories and provide an in-depth understanding whether interventions can have an impact on learner’s numeracy attainment in Business Studies. 
Triangulation is using more than one data collection method (qualitative/quantitative/primary/secondary) when conducting research on the same topic or area (Kulkarni, 2015). Case studies (secondary research) and Numeracy testing (primary research) are the two methods that will be applied throughout this investigation. Using the triangulated approach within a research paper can help overcome bias and sterility of a single method approach (Collis & Hussey, 2003) and provide validity and minimise potential barriers.  
With the primary and secondary data collection, it needs to be further identified that there are two research philosophies that will have been utilised throughout this investigation.  Positivism which looks at the quantitative data collection whilst the phenomenological approach with research looks into the data collected through secondary resources.  
Using a variety of different research methods 


Evaluation (2000 words) 
The following chapter will look at the results before and after the intervention took place to determine whether the numeracy attainment within a year 10 business class has improved. 
From the primary data collected, the results have been quantified through Microsoft Excel, with graphs being utilised. Refer to appendix A for the questions asked to a year 10 business studies class before an intervention took place and Appendix B for questions asked after the planned intervention. 
Throughout the questions asked to the year 10 pupils, it can be seen that questions at the beginning of the test are identified as straightforward but as the test progresses, the difficulty of the questions start to increase. 
For the purpose of the evaluation, the findings that were entered into Microsoft Excel worksheet were categorised by the following; 
· Yes (students had the correct answer)
· No (students didn’t not have the correct answer) 
· Did not answer. 
This formation was implemented for the purpose of the evaluation section of this report as it allowed the primary research to be quantified and help with providing an insight into the numeracy attainment within a year 10 Business Studies class. 
As the test will remain anonymous for the reader, the collected results and quantified data will be referred to as - the class in general or MAT learners or low attainment pupils. 
The graphs and tables within this section of the report will show the results of pre and post intervention, where improvement/no improvement with numeracy attainment can be identified. All questions that were asked did not require a calculator.  
It was evident that before the intervention took place, some learners confidence surrounding numeracy was considered to be quite low, which provided further reasoning for the intervention to take place. One of the difficulties that occurred during this intervention was the some of the learners that felt they lacked numeracy skills, were not fully engaged at the beginning as they felt they could not improve – this was disproven during the post-intervention numeracy questioning. 
The remaining part of this chapter will look at some of the results from the pre and post intervention testing. 
Question 1 – 3
Basic numeracy skills are an important element of education within Wales with it being a vital component to both KS3 and KS4 in secondary education. 

	Correct Answer
	Pre
	Post

	Yes
	12
	13

	No 
	1
	0

	Did not answer 
	0
	0


[bookmark: _Toc513797231]Table 1 - Question 1
Table one is showing the results from question one where a straightforward question was asked to the pupils. Pre-intervention showed that 92% of the class were able to answer the question. Post-intervention showed that 100% of the class were able to answer the question that had a similar difficulty level to the answer asked in the pre-intervention. Looking at the results from both pre and post intervention, it is clear that the pupils have an understanding of basic numeracy at key stage 4. Although it is a small sample that is considered it does not correlate with published data stating that pupils at KS4 do not have basic numeracy skills particularly after the planned intervention shows that 100% of the pupils has the answer correct. 











[bookmark: _Toc513797267]Figure 1 - Graph 1						Figure 2 - Graph 2
Questions one and two were related back to the basic numeracy skills that were required for this answer. In order to achieve a correct answer, pupils needed to have the correct answer from the previous question. Two of the pupils that answered question incorrectly with question two, were identified by School X to have low numeracy attainment. Furthermore, in relation to data in the literature review, it can be understood that pupils in this year 10 business class at School X, would not be identified as the adults within Wales that do not have basic numeracy skills. 
It was interesting to see that the pupils that are considered to have low attainment in numeracy answered the questions correctly; however MAT learners had the answer incorrect. It could be argued that in this case, MAT learners were not challenged and stimulated enough with these types of questions and became bored so early on during the pre-intervention. With no application of differentiation applied, MAT learners have not benefited from developing their skills further which is a strategy that has been backed by (Welsh Government, 2014).
Additionally, in relation to question three, it needs to be acknowledged that during the post-test numeracy question, all pupils answered a similar question in comparison to the test before the intervention, which can be considered to be a success when looking at the data from pre-intervention particularly as the learners were able to manipulate the numerical data which is one of the aims set by (LiBF, 2016). 











[bookmark: _Toc513797268]Figure 3 - Question 3					Figure 4 - Question 4		
Figure three are showing the results from question five of the numeracy question which were asked after looking at the types of numeracy questions asked in the LiBF examinations. Much like the previous questions, there was a high percentage of learners that did attempt the questions after the intervention took place, indicating an understanding of finding a percentage of a number has developed throughout the intervention process – which could be deemed to be successful when looking at the statistics available. 
From question four, the ones who did not answer the question correctly, did not include the overall cost of the loan – which included the cost of the loan and the interest rate, they just calculated the monthly cost of the £9,650.  Just from the small sample provided, it can be suggested that, the main issue surrounding the question was that they simply did not read the question correctly, although they provided a correct answer without the added interest, it was not the answer that was wanted. Additionally, it was clear that simplistic language in the questioning was needed and adapted to post intervention numeracy testing, which was taken on board and there was a 16% increase in the learners that were able to answer the questions correctly.  
It was recognised that the numeracy attainment and basic skills in this year 10 class needed improvement particularly as the school is in one of the most deprived areas in Wales where poverty is high, unemployed high and people of the area considered to have ‘low skills’ and with a small intervention taking place could help pupils with the skills and knowledge they receive from the education they receive which can help in reducing inequalities (Sargeant , 2016). The same analysis was similar with question five, where a similar question was asked and the answers that the students provided were closely linked to question three and four therefore a full analysis would not need to take place. 


Questions six and seven the numeracy questioning became slightly more difficult especially with the use of calculations prohibited. Questions six and seven had similarities with its questioning type, therefore an overall analysis will be provided.  

[bookmark: _Toc513797269]Figure 5 - Graph 6a						Figure 6 - Graph 6B
	Correct Answer 
	Pre
	Post

	Yes
	3
	7

	No 
	4
	4

	Did not answer 
	6
	2


	Correct Answer 
	Pre
	Post

	Yes
	3
	10

	No 
	5
	1

	Did not answer 
	5
	2



[bookmark: _Toc513797232]Table 2 - Question 6C				Table 3- Question 7C
When looking at the responses from the two questions, there were a small number of learners that were able to answer the question correctly during the pre-intervention stage. It was clear that an intervention needed to 
It is interesting to see that as the questions progressed and the question difficulty increased slightly in both the pre and post numeracy testing that the MAT learners were able to answer correctly which could be suggested that all learners were challenged, unlike the type of questions that were asked at the beginning of the intervention stage. Equally, it can be deemed the over-all success as with both questioning types, there was an increase in the number of learners that did attempt the question which could suggest that there is a slight development within their numeracy attainment and skills. It was previously mentioned that intervention and its success is better when done at a primary school level, however with the improvement in the results, although a small sample, can be implied that interventions within education can be used at different levels and different age groups. 
When looking at the statistics, it is clear that perhaps a more rigorous intervention needs to be taken into account when looking at the level of questioning asked towards the end of the testing. Unfortunately, pre-intervention when looking at the results before and after the invention it correlates to the (Welsh Government, 2013), where they state that learners who are living and being educated in areas of deprivation have low levels of attainment in numeracy. Nonetheless, when looking at the results, it is an indication of learners and their current attainment levels have improved with all but one student not being able to answer in the post-intervention testing. Additionally, when looking at the results that have be collected during the post-intervention process, it can be suggested that, the year 10 Business Class, has started to develop some skills within numeracy which have been applied to a variety of different business contexts, which is one of the aims of both the Welsh Government and future employers where individuals have the skills that they are able to transfer in various ways. This could be further developed if there was more available time and with that, the use of different numeracy interpretation techniques could be included that would meet the needs of all learners to develop their current attainment. 
Throughout this investigation process, we can see a positive result when comparing the pre and post intervention process. It is evident that using action research which has been applied throughout the investigating has given me the author a developed understanding into numeracy and its importance to Business Studies. When looking at the graphs and the use of colour coded analysis, there is an improvement which is positive particularly when the Welsh Government aim is to improve numeracy skills in education to equip students for post-education. However, when looking at the actual statistics there is not a huge improvement in the over-all results, some of the issues was that MAT learners were not challenged, which the (Welsh Government, 2013) state that correct procedures need to be put into place for these learners to reach their full potential and reach the zone of proximal development and differentiation applied with various levels of difficulty applied to the numeracy questions. There are other considerations to look at; learners not fully understanding the question which occurred during the pre-intervention questioning. Many of the learners were engaged in the intervention process which can be seen throughout as during the post-intervention questioning there was a decline in the number of learners that answered the questions, although some might not have been correct, it can be considered positive as they provided an answer. As previously mentioned, as a small sample was only used, it is not a true reflection of the improvement of current numeracy attainment at KS4 and analysed quantitative data rarely correlates with the secondary data collected for the purpose of the literature review which looked at the numeracy attainment levels in Wales. 
The over-all primary data collection 

Conclusion (1000 words) 
In this chapter will summarise the main findings in regards to the research question with general conclusions formed from the primary and secondary research collection methods. The main purpose of conducting research is all about gathering data in order to achieve a research aim which correlates to the purpose of this paper. 
Furthermore, in order to achieve the aim of ‘attainment levels within GCSE Business Studies’; there will also be objectives that will need to be met;
· Conduct secondary research into numeracy attainment within the UK and Wales and its impact, 
· Evaluate how successful planned interventions within the classroom environment to improve attainment within KS4 
· Interpret the results obtained from the previous objective to see what obstacles could have an impact on numeracy and provide recommendations to over-come this. 
In relation to the literature review, the education sector in both the UK and Wales, although is an important role in a person’s life and the skills and knowledge they obtain through education, is pertinent to the economy. Although, the importance of education is emphasised by the regional and national government, the sector has come under scrutiny from the results schools are generating. It is still significantly behind developed countries – including Ireland, whilst some developing countries are now ‘catching up’ to the UK and its educational scores (UCU, 2012). 
In recent years, the education within Wales has started to segment into different subdivisions, in order to help pupils to develop their skills that will equip them for life post-secondary education. The subdivisions include – numeracy, literacy, digital. The introduction of these strategies and frameworks aims to develop skills which can help them become a vital part to the economy and gain skills that are transferable in today’s digitally developing world and fluctuating economy (HPFT, 2018). Additionally, these skills and its amalgamation across all areas of the curriculum are especially important in areas of deprivation where pupils who live in these areas and are in receipt of Free School Meals are less likely to leave school with more than 5 GCSE’s and adding to the low skilled workers and high unemployment rates (Egan, 2013). However, it needs to be acknowledged that, the Welsh Government are understanding the importance of skills and education on the economy, with the introduction of the LNF and DCF and now the introduction of ‘Successful Futures’ (Donaldson, 2015), where skills in education are being encouraged to make pupils citizens. With the aging demographics of the people that live in Wales, who are understood to have low levels of numeracy (Iddo, 2003), it is vital both economically and educationally that Wales strives to provide the education that is globally recognised.  
Numeracy in particular has been reported to be an imperative part in the success of long-term employment, with it costing the economy £20billion every year, however, with proposed changes being enforced, there are introductions that aim to decrease the deficit in the economy that education has cost. 
With the importance that numeracy has on education, society and economy, it was the main reasoning behind conducting both secondary and primary research on the subject. School X is in one of the most deprived areas of Wales, where education attainment is low, poverty and unemployment rates are high. Further research (primary) was conducted to determine whether an intervention can have an impact on numeracy attainment. It was interesting to find that the basic questioning pre and post intervention indicated that those students that are identified being MAT did not attempt the questions or had them wrong. From these types of questions, it correlates with the theory where (Egan, 2013), states that those living in deprived areas are considered to have low-skills with numeracy and literacy. Although, it could be suggested that the reasoning behind this was the lack of differentiation applied and learners became bored which in the long run could have impact the attainment if MAT learners are not challenged (Welsh Government, 2013). Additionally, the primary data that was gathered was just a snap shot of the numeracy provisions and therefore, it would be difficult to provide and answer. Furthermore, looking at the overall results, the intervention can be deemed to be an achievement, as 90% of the questions were attempted in the post-test in comparison to the 78% pre-test. 

School X, although being in an area of deprivation and high number of FSM pupils, has an above average rate on numeracy in comparison to other schools in the Local Authority catchment, as the testing progressed and the level of difficulty of the questioning grew, it was evident that there was an improvement in the class results  and Welsh Government’s aim to improve numeracy attainment could perhaps be working when used effectively and correctly in the classroom environment (Welsh Government, 2013) and coinciding with  (Schleicher, 2018) that states good numeracy skills has a positive impact on the employment rate when used in various different contexts that relate to real life situations. Just taking into account this investigating, it could be suggested that the investigation could have been developed further due to the time constraints. 

From looking at the data collected for the purpose this research both primary and secondary, it could be implied that there are still improvements with numeracy attainment within secondary schools and subjects like Business Studies, which could have a positive economic and social impact and reduce inequality across Wales. With the pressure that the Welsh Government are faced with from the National Government, it would be difficult for this issue to be addressed over a short-period of time and why new strategies are being phased in, which long-term could reach the Welsh Governments educational aims and objectives. 

Limitations and Future Development (800 Words) 
The limitations of the research in questions were minimised as both primary and secondary data collection methods were used. Due to using both primary and secondary data which consisted of the mixed methods approach and the use of the triangulated data collection. This section will outline the main limitations that occurred during the investigation and how these can be altered for future research and help with the development for both pupil and teacher attainment. 
1) One of the first limitations of this research that has been conducted is the time available to conduct the research in question. Although there were slight improvements regarding numeracy attainment, if there was more available time, a more rigorous intervention could have been implemented in the classroom environment. Furthermore, the time of the planned intervention period, there were a number of times where students were not available/not in timetabled lessons due to; GCSE Examinations for some core subjects (Welsh and Religious Education). This meant, that my time with my year 10 business class was limited in comparison to a usual timetabled week and the intervention was often ‘put on hold’ or carried on with the small number of students that were in the classroom. 
2) Another limitation from this research conducted, was the number of students that participated in the study. Although the results in the previous chapter were able to provide an insight into the numeracy attainment within a year 10 GCSE Business Studies class, there were only a small number of pupils that were taking part in the investigation. As previously mentioned, the time of the intervention had an impact on the number of students in lessons at various points – although they took part in the intervention, it was not consistent which reduced the viability of the gathered data. This correlates to data that was collected for the purpose of the research methodology where it is stated that 
3) One of the biggest difficulties with this intervention in relation to my teaching and my development as a teacher and pupil numeracy attainment, as it was linked to the qualification that students are currently undertaking and from advice from the school mentor, that there was no opportunity to differentiate for MAT learners (More Able and Talented). With differentiation not being utilised at great length within this intervention, it became difficult to progress with the Zone of Proximal Development (ZPD) particularly with MAT students, but it came apparent with learners that had difficulty in numeracy, some were able to reach the area (after the intervention) where they were challenged and able to complete numeracy questions unaided and the scaffolding was removed. Although, this can be considered a success, with low attainment pupils/beige learners, it did not challenge MAT pupils enough, which would be the greatest limitation of the research and intervention. 
Future Development 
1) One of the developments that I would consider if this investigation took place again would be the length of time that the planned intervention would take place. Although there was a slight improvement in the results post-intervention, if there was an increased time frame, there could have been potential for different methods of numeracy and interpretation to be considered, to help and develop learner’s current attainment and their skills. Numeracy interpretation can have a number of different aspects, which can be incorporated and applied to a number of different business contexts. 
2) Another development that could be considered if this investigating took place, would be the number of students that participated in the intervention process that could add validity to the findings – although it would still be considered a small sample, increased participants at all levels of attainment and could provide a further analysis into how an intervention could potentially develop numeracy at KS4. In relation to the number of students participating, a comparative analysis of two different schools with similarities (Free School Meals) could also be considered where current numeracy attainment before and after a numeracy intervention which could also look further into what Welsh Government state that individuals from areas of deprivation have low attainment levels. 
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Appendix A – PRE

Numeracy Questioning[image: ]

1) Dylan borrows £4,450 at an interest rate of 10 per cent to help with costs of his new business start-up. How much interest does she pay per year? 


2) From the above figure, calculate the monthly interest cost of borrowing this money over a 12-month period. 


3) If Rebecca decides to borrow £9,650 to buy a new car and the interest rate is 5 per cent. How much interest will she have to pay per year? 


4) Rebecca pays back the loan and in 12 months, so how much will he have to repay back altogether per month?

5) Samantha borrows £13,500 at an interest rate of 15 per cent to help with costs of her expanding. How much interest does she pay per year? 


6) Samantha has paid back £5,000 of her £13,500 loan in 6 months, but has extended her payments to 12 months to 18 months at a rate of 17.5% to reduce the financial burden on her business. 
6a) how much has Samantha got left to pay? (excluding interest) 
6b) how much altogether including interest needs to be paid back over the set period of time?
6c) How much is this per month?


7) Jonathan has decided to start up his own plumbing business, he has received a grant from the Government but has also taken a £12.345 loan from his local bank. He has 3 options with his repayment; 
· 7.5% interest over 12 months 
· 16% interest over 24 months
· 21% interest over 36 months. 
Work out the monthly costs for each option including the interest and the overall costs of his repayment over the given time. 





Appendix B – POST Numeracy Questioning[image: ]

1) Suzie borrows £4,450 at an interest rate of 20 per cent to help with costs of her new business start-up. How much interest does she pay per year? 


2) From the above figure, calculate the monthly interest cost of borrowing this money over a 12-month period. 


3) If Dan decides to borrow £11,676 to buy a new car and the interest rate is 5 per cent. How much interest will he have to pay per year? 


4) Dan pays back the loan and in 12 months, so how much will he have to repay back altogether per month?


5) Samantha borrows £13,500 at an interest rate of 17.5 per cent to help with costs of her expanding. How much interest does she pay per year? 


6) Dave has paid back £5,000 of her £25,642 loan in 6 months but has extended his payments to 12 months to 18 months at a rate of 22.5% to reduce the financial burden on his business. 
6a) how much has Dave got left to pay? (excluding interest) 
6b) how much altogether including interest needs to be paid back over the set period of time?
6c) How much is this per month?


7) Lauren has decided to start up her own hairdressers, she has received a grant from the Government but has also taken a £21.345 loan from her local bank as she wants the best products and services in her business. She has 3 options with his repayment; 
· 8.5% interest over 12 months 
· 17% interest over 24 months
· 23% interest over 36 months. 
Work out the monthly costs for each option including the interest and the overall costs of his repayment over the given time. 


Question 4
Pre	Yes	No 	Did not anwer 	8	3	2	Post	Yes	No 	Did not anwer 	10	1	2	Pre	Yes	No 	Did not anwer 	11	1	1	Post	Yes	No 	Did not anwer 	12	1	0	Question 7B
Pre	Yes	No 	Did not anwer 	6	3	4	Post	Yes	No 	Did not anwer 	9	3	1	Question 6a
Pre	Yes	No 	Did not anwer 	4	4	5	Post	Yes	No 	Did not anwer 	8	4	1	Question2
Pre	Yes	No 	Did not anwer 	11	2	0	Post	Yes	No 	Did not anwer 	12	1	0	Question 1
Pre	Yes	No 	Did not anwer 	12	1	0	Post	Yes	No 	Did not anwer 	13	0	0	image1.png




