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Abstract 

16 to 18 year olds continuing in Further Education without a grade 4 at GCSE are now 

required to continue studying mathematics in some form. This group of previously 'failed' 

students are widely regarded as demotivated, and pass rates for GCSE retakes remain 

consistently low. This mixed methods study investigates student responses to enforced 

mathematics study, comparing volunteers who willingly engage in mathematics courses 

with conscripts who feel coerced into taking the subject. A questionnaire was used to 

gather students' opinions and attitudes, linking their responses to end of year examination 

results and following up with one in-depth interview to add further insight into the 

complexity of students' motivations. The findings are both surprising and challenging, 

suggesting that there are many more volunteers than might be expected and that students 

are often more ambitious then we give them credit for. Perceived difficulty appeared to be 

the critical factor when choosing between qualifications, although thematic analysis 

provided a more nuanced picture of students’ decision-making process: weighing up the 

difficulty of obtaining a qualification against its perceived value. Drawing on self-

determination theory, students were found to experience controlled rather autonomous 

forms of motivation. Pass rates varied more by qualification than by volunteer status, 

meaning that the choice of post-16 mathematics qualification is a crucial one. Even in a 

college with above-average pass rates, most students taking level 2 qualifications failed, 

raising questions about the extent to which the compulsory mathematics policy is achieving 

what it set out to do. 
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UK Qualification Levels 

Level 

In ascending order of difficulty 

Mathematics Qualifications 

Entry level  

- Entry 1 

- Entry 2  

- Entry 3 

• Functional Skills Entry 1/ 2/ 3 

 

Level 1 • Functional Skills Level 1 

• GCSE grades 3, 2, 1 or grades D, E, 
F, G 

 

Level 2 • Functional Skills Level 2 

• GCSE grades 9, 8, 7, 6, 5, 4 or 
grades A*, A, B, C 

 

Level 3 • A level 

• AS level  

• Core maths 

(Gov.UK, n.d. b) 
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Chapter 1: Introduction 

1.1 Context 

Since 2015, it has been a condition of funding for 16 to 18 year olds remaining in education in 

England that those who have not already achieved at least a grade 4 in the General Certificate of 

Secondary Education (GCSE) for English or mathematics continue studying one or both subjects 

(Education & Skills Funding Agency [ESFA], 2014). Those who have previously gained a grade 3 are 

required to resit the GCSE, while those with lower grades may instead take a ‘stepping stone’ to 

work towards GCSE, for example a Functional Skills Qualification (FSQ). The introduction of this 

policy effectively makes English and mathematics compulsory subjects for low-attaining students. 

Furthermore, these students predominantly go on to study vocational qualifications rather than the 

more academically demanding A levels, and to attend Further Education (FE) colleges rather than 

Sixth Forms (Smith, 2017). Thus, the policy disproportionately affects vocational learners in Further 

Education colleges. These students are therefore the focus of this study. As a mathematics teacher 

working in FE, they are also students who I have frequent contact with and a great deal of 

investment in. Given my own experience, I will concentrate on mathematics, although parallels can 

undoubtedly be drawn with the corresponding English language qualifications. For both subjects 

the hope is that, with greater numbers of students being entered for post-16 qualifications, more 

of them will achieve the required grades. This in turn will increase their options both for further 

study and future employment. On the other hand, being forced to resit an examination they have 

previously failed could be demotivating and demoralising for many. By exploring student choices, 

motivations and examination pass rates, I hope to be able to examine both the positive and 

negative effects of these policy changes.  

 

Mathematics teaching in FE colleges remains an under-researched area, perhaps because of its 

position at the intersection of two longstanding debates: the purpose of vocational education, and 

participation in post-16 mathematics. Dubbed the ‘Cinderella sector’ (Hayes, Marshall & Turner, 

2007), the vocational education provided by FE colleges is often seen as a poor relation to academic 

routes. This reputation has persisted despite attempts to raise the quality and exchange value of 

vocational qualifications, with the most recent being the introduction of ‘T-levels’, envisioned as a 

technical equivalent to A levels (Department for Education [DfE], 2018). Furthermore, lower level 

mathematics qualifications have often been overlooked, with research into post-16 participation 

chiefly concerned with increasing take-up of A level mathematics (see Brown, Brown & Bibby, 2008; 

Cassidy, Cattan, Crawford & Dytham, 2018; Noyes & Sealey, 2012), and of ‘core maths’, the new, 

applied level 3 qualification (see page v for description of levels). Consequently, research has 

tended to focus on the perspectives of higher attaining students for whom further mathematics 
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education is optional. This study aims to redress the balance somewhat by presenting the 

viewpoints of lower attainers who are not eligible to choose A level or core maths, and for whom 

mathematics is now mandatory.   

 

1.2 Aim and Research Questions 

The aim of this study is to investigate the relationship between 16 to 18 year old students’ 

motivations and attainment on compulsory mathematics courses in one Further Education college. 

By definition, these students failed to achieve a GCSE grade 4 or above at age 16 and could therefore 

be said to have low prior attainment in mathematics. As well as taking a mathematics qualification, 

either GCSE or one of the levels of FSQ (entry 3, level 1 or level 2), these students are also enrolled 

on full time vocational courses at the college.  

 

I will seek to address the following research questions:  

1. Given the choice, to what extent would low-attaining students have opted to study 

mathematics post-16 and what factors affect this decision? 

 

2. In what ways are the choices and motivations of students who pass post-16 mathematics 

qualifications different to those who fail? 

 

The following chapter explores the policy context in more detail, as well as outlining research 

around student choice and motivation. The methodology section then expands on my philosophical 

position as a pragmatist and justifies both the choice of a mixed methods approach and ethical 

decisions taken, as well as summarising the data collection and analysis methods used. The findings 

chapter presents the analyses as relating to the two research questions. The relationship of findings 

to the literature is subsequently discussed, before final conclusions and interpretations are offered.  
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Chapter 2: Literature Review 

2.1 Introduction 

This literature review covers three key areas. Firstly, it considers the history of policy changes In 

England that led to the introduction of the compulsory mathematics policy in 2015, alongside the 

requirement to participate in education, employment or training to 18. Current post-16 

mathematics pathways are then examined, with a discussion of the differences between GCSE and 

Functional Skills Qualifications (FSQ). Finally, self-determination theory is introduced as a 

theoretical framework, with examples of its application to the field of student choice.  

 

2.2 Mathematics for All? 

The idea that young people should be studying mathematics for longer gathered momentum as 

part of a more general trend of narrowing choices at age 16. The raising of the participation age in 

2015 mandated those aged 16-18 to participate in either education, employment or training, 

although allowing some freedom in how they chose to do this (DfE, 2016). Driving the argument for 

additional mathematics study was comparison with other education systems internationally. In 

their comparative study of 24 countries, Hodgen, Pepper, Sturman & Ruddock (2010) described the 

UK as “out on a limb” (p.3), as one of the few nations, along with Ireland and Australia, where 

mathematics was entirely optional for 16-18 year olds. While mathematics was entirely compulsory 

in eight countries, in most the requirement to study mathematics was dependent on the type of 

education (general or vocational) rather than on students’ prior attainment. The one exception was 

New Zealand, which had a minimum numeracy requirement after which further mathematics study 

was optional. Paradoxically, by switching to a New Zealand type model the UK is no less ‘out on a 

limb’ internationally than it was before. A further, and perhaps better substantiated, argument is 

that extending mathematics study will raise basic numeracy skills. These skills are widely accepted 

as vital for entering the world of work (Department for Business, Innovation & Skills [DBIS], 2016) 

and leading a “fulfilling life” (Hume et al., 2018, p.10), significantly increasing individuals’ earnings 

(Cerqua & Urwin, 2016) as well as benefiting the wider UK economy (Kounine, Marks & Truss, 2008).  

 

On this basis, Michael Gove (2011), the then Education Secretary, committed to the goal of “the 

vast majority” (para. 46) of students studying mathematics to 18. The influential Wolf Report went 

some way towards achieving this, recommending that “students who are under 19 and do not have 

GCSE A*-C in English and/or Maths should be required . . . to pursue a course which either leads 

directly to these qualifications, or which provide significant progress towards future GCSE entry and 

success” (Wolf, 2011, p.15), a policy which came into effect in 2015. Wolf criticised the existing 

funding model as disincentivising post-16 providers from offering GCSEs, so that many students 
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were not given the option to retake the qualification. Since the Wolf reforms only apply to around 

30% of the cohort (Office of Qualifications and Examinations Regulation [Ofqual], 2018b), Smith 

(2017) in his Review of Post-16 Mathematics was commissioned to investigate the case for all 

students continuing mathematics to 18. Citing feasibility issues around funding, quality of teaching 

and availability of appropriate qualifications, he concluded that the government should aim for 16-

18 mathematics to become “universal” rather than “compulsory” (p.12). For now, it appears that 

the ideal of ‘mathematics for all’ remains in practice ‘mathematics for some’. 

 

Notably absent from the political discussion are the voices of the 16-18 year olds in question, which, 

even if not influencing policy decisions, could at least give an insight into students’ likely reactions 

to compulsory mathematics. Much of the research in this area has been driven by raising 

participation in advanced mathematics courses, and therefore focuses on higher-attaining learners. 

In this context, Noyes and Adkins (2016) found that “most students oppose the idea of being 

compelled to study mathematics; they want to be able to choose to not study mathematics” (p.243), 

using this to support the argument for compulsory mathematics, since left to themselves students 

would not choose the subject. This resistance to compulsory mathematics was universal across 

students of all prior attainment (GCSE A*-C) but was greatest for those with lower prior grades. A 

rare study of GCSE resit students mirrored these findings. Over 70% of students disagreed with the 

statement ‘If I had a choice, I’d study mathematics this year’, with 42% choosing the most extreme 

negative option (Bellamy, 2017). In contrast, Murray (2011) found some support for compulsory 

mathematics, but only among students who had already opted to study mathematics. Interestingly, 

these students felt that being allowed to opt out could affect their options later in life, leading to 

“lost opportunity” (p.269). In a similar study, Rice, Griffin, Care & McPherson (2012) consulted 

employers, teachers and parents, but not students, and found overall support for compulsory 

numeracy standards. However, there was a great deal of disagreement of which numeracy skills 

were essential, suggesting that the question of what mathematics should be studied is a crucial one, 

and may not be easy to resolve. 

 

Students’ decisions to study, or not study, higher level mathematics are shaped by their beliefs 

about their own ability (Sheldrake, Mujtaba & Reiss, 2015). Many express powerful emotional 

responses, such as one student who stated that “I hate mathematics and I would rather die” (Brown, 

Brown & Bibby, 2008, p.10). However, Noyes and Sealey (2012) also observed that many think 

strategically about the subjects and grades they will need in the future, putting the perceived high 

exchange value of the subject above enjoyment. Furthermore, students’ gender, ethnicity and 

socio-economic status have all been shown to affect the likelihood of participating in advanced 

mathematics (Codiroli McMaster, 2017), perhaps partly because of their collective influence on 
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GCSE grades (Noyes, 2009). Extrapolating these findings to lower-attaining students suggests that, 

while there may be a great deal of antipathy towards mathematics, it is also probable that some 

students would take up the option of post-16 mathematics voluntarily, if suitable, achievable 

qualifications were offered.  

 

Aside from the potential benefits or detriments, there is an argument that compulsory mathematics 

risks infringing the rights of young people to make decisions about their own education. The United 

Nations Convention on the Rights of the Child upholds the right of the child not only to hold and 

express their own views but also to have them taken into consideration, with “the views of the child 

being given due weight in accordance with the age and maturity of the child” (United Nations 

General Assembly, 1989, p.5), where “age and maturity” are clearly open to interpretation. 

Although written in the context of Higher Education, there is no reason why Macfarlane’s (2017) 

defence of student academic freedom should not extend to students in Further Education, who are 

also, arguably, “autonomous adults who have entered a voluntary phase of education” (p.61). 

Furthermore, as Stables (1996) proposes, “if citizens are allowed to marry and vote at 16 or 18, 

surely they must have been given certain responsibilities before that time, including responsibilities 

involving making decisions” (p.66). The increasingly restricted options for 16-18 year olds in 

education indicates not only a lack of trust in their ability to make the right decisions, but also 

confidence that adult decision makers know what is best for them. This confidence may prove 

unfounded, since “knowing how to prepare oneself for a future that is inherently uncertain in an 

unpredictable economic environment may be beyond the capacity of even the most experienced 

adults” (Butterfield, 1998, p.18), and therefore young people’s decisions about their own lives may 

be just as apt as the decisions we make on their behalf. 

 

2.3 Post-16 Pathways 

One difficulty in determining what mathematics should be studied is the long-standing divide 

between academic mathematics, aimed at preparing students for higher education, and vocational 

mathematics, focusing on skills for everyday life and work. Over 35 years ago, Cockcroft (1982) 

highlighted the divergent mathematical needs of adult life, employment and further and higher 

education. A more recent assessment of the mathematics used in workplaces noted that, while the 

level of knowledge required was relatively basic, it was “embedded within complex settings” 

(Hodgen & Marks, 2013, p.5), suggesting a need for teaching to focus on application rather than 

abstract concepts. Despite this, vocationally oriented mathematics qualifications suffer from lower 

status and lower perceived value than academic routes. Higher attaining students currently have a 

choice of two level 3 pathways at post-16: the traditional A level, or the recently introduced core 

maths, an applied qualification that focuses on contextual mathematics and problem-solving (Truss, 
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2014). Low attainers similarly have access to two qualifications at level 2 and below: the academic 

GCSE, or the more applied, contextualised Functional Skills Qualifications (FSQ). However, with the 

introduction of compulsory GCSE resits, FSQ have been repositioned as a “stepping stone” (ESFA, 

2014, p.1) to GCSE rather than an alternative, equivalent pathway. This privileging of the GCSE 

appears to “reinforce the long-standing inequity . . . by placing greater value on an academic 

qualification than on the skills required for vocational employment, even for those who have 

chosen a vocational pathway” (Dalby & Noyes, 2016, p.84), raising the question of whether GCSE is 

the best route for all students.  

 

2.3.1 GCSE Mathematics 

The GCSE was originally intended as a “common framework” (Butterfield, 1998, p.11), 

encompassing the full ability range. However, GCSE grade C had been increasingly viewed as a ‘gold 

standard’ (Dalby 2015; Porter, 2015) and “used by gatekeepers to sift, select, and determine access” 

(Wolf, 2011, p.170) to further education and employment. The devaluing of lower grades has 

persisted under the reformed GCSE, introduced in 2017, which is graded from 9 to 1 instead of A* 

to G. The new grade 4 (aligned with the old grade C) has been labelled a “standard pass” and grade 

5 a “strong pass” (DfE, 2017, p.2), implying that grades 3 and below constitute a ‘fail’. While not 

entirely norm-referenced, GCSE grade boundaries are set using “statistical predictions” (Office of 

Qualifications and Examinations Regulation [Ofqual], 2014, p.6) to ensure consistent levels of 

difficulty from year to year, resulting in approximately 37% of candidates being awarded a grade 3 

or below. The ambition for all young people to achieve a pass is therefore akin to the school in the 

fantasy world of Chromatacia whose mission statement is that “every pupil . . . will leave school 

with above-average abilities” (Fforde, 2009, p.216). Moreover, those who have previously failed 

are likely to fail again, as shown by the persistently low progression rates for 16-18 year olds. For 

the most recent cohort, of those who failed at age 16 only 23% achieved level 2 (i.e. GCSE or 

equivalent) by the age of 19 (DfE, 2019a). On average, students finished with a lower grade score 

than they started with (Groot, Sanders, Rogers & Bloomenthal, 2017), indicating that an additional 

year of mathematics study does not always have the positive effect on attainment that might be 

hoped.  

 

The framing of GCSE outcomes as a binary pass or fail proves to be highly significant for students in 

terms of their future education and employment. Machin, McNally and Ruiz-Valenzuela (2018) 

found major disparities between the educational trajectories of students who narrowly passed 

GCSE English compared to those who narrowly failed, despite being separated by only a few marks. 

Failing to achieve grade C reduced access to course options and to high quality institutions, with 

effects persisting over time, so that “many marginal students do not recover” (Machin et al., 2018, 



7 
 

p.29). Similar studies in France and Canada have shown narrowly failing a high stakes examination 

to have a significant impact on future subject choice and eventual earnings (Canaan & Mouganie, 

2018), and on student well-being and sense of shame (Kearns, 2011). These findings bear out 

Bourdieu’s (1998) description of the examination pass mark as “a true magical threshold separating 

the last candidate to have passed from the first to have failed, instituting a difference in kind” (p.21). 

Hence, there is a need to question whether the Wolf reforms serve to reduce inequality by enabling 

more students to pass GCSE mathematics, or whether, as Bourdieu suggests, they perpetuate and 

reproduce social differences by reinforcing the “difference in kind” between those with and those 

without a grade C/4. 

 

2.3.2 Functional Skills Qualifications (FSQ) 

The most common alternative to GCSE, FSQ are a set of levelled mathematics qualifications offered 

by 85% of post-16 institutions (Association of Colleges [AoC], 2014). Covering some of the same 

content as GCSE, FSQ focus on a smaller range of mathematics needed for everyday life and 

employment, taught and assessed within realistic contexts. In her substantial work with students 

in FE colleges, Dalby (2012, 2013, 2015) has consistently found evidence for the effectiveness of the 

FSQ curriculum in motivating and engaging students, particularly those with previous negative 

experiences of mathematics in school. Comparing the two pathways, Dalby and Noyes (2016) found 

that “many students considered Functional Mathematics lessons in college to be less stressful, less 

difficult, less confusing and more interesting than GCSE Mathematics in school” (p.75). However, 

imminent reforms to these qualifications will align them more closely with the GCSE, increasing the 

subject content and introducing a non-calculator component (Ofqual, 2018a). In moving away from 

the vocational ethos, these changes risk reducing the relevance of FSQ, and therefore their 

motivational value.  

 

An additional complication is the notational equivalence of the two routes, meaning that student 

pathways do not always make sense in terms of progression. For example, GCSE grades 3-1 and FSQ 

level 1 are both designated level 1 qualifications, having equivalent difficulty level, although the 

GCSE covers a greater amount of content (Gov.UK, n.d. b). Figure 1 illustrates a potential route for 

a student entering college with a GCSE grade 2 at age 16. In the best-case scenario where they pass 

each of the FSQ on the first attempt, they could have gained two level 1 and two level 2 

mathematics qualifications by the age of 19. Alternatively, they could easily finish college with no 

higher qualification than they started with, for example by failing to pass one of the FSQ levels, or 

by failing the GCSE on the second attempt. Perhaps the most puzzling aspect is the way in which 

FSQ act as a series of hurdles to be cleared before a student is allowed a second attempt at a 

qualification which they have already taken. From September 2019, learners who achieve FSQ Level 
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2 while at college will not have to go on to retake GCSE mathematics as well (ESFA, 2019), a move 

which goes some way towards making the two qualifications equal in value, although it is yet to be 

seen whether this theoretical equivalence will gain wider recognition.  
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2.4 Self-Determination Theory 

As student motivation is a key issue in the debate over compulsory mathematics, I will be drawing 

on self-determination theory, one of the dominant theories in motivational psychology (Dörnyei & 

Ushioda, 2011) and the foundation of much recent research in the field of student choice. Outside 

of this field, the positive effect of increased motivation on attainment is frequently taken for 

granted (e.g. Kyriacou & Goulding, 2006; Sibieta, Greaves & Sianesi, 2014), and studies that do seek 

to substantiate this link do not always define exactly what they mean by ‘motivation’ (e.g. 

Hammouri, 2004; Singh, Granville & Dika, 2010). One commonsense definition is that “motivations 

are reasons individuals have for behaving in a given manner in a given situation” (Middleton & 

Spanias, 1999, p.65). However, Deci and Ryan (1985), the originators of self-determination theory, 

go further, proposing that “motivation is . . . the energization and direction of behaviour” (p.3). I 

will be using this latter definition, since it allows for different levels and directions of motivation, as 

well as for forces which may influence behaviour aside from the conscious reasons that an 

individual may have for their actions.  

 

A strength of self-determination theory is in distinguishing between different types of motivation, 

which lead to different types of behaviour. An important distinction is between intrinsic motivation, 

where behaviour is based on personal interest and enjoyment, and extrinsic motivation, stemming 

from external rewards and punishments (Deci & Ryan, 1985). Of relevance here is the later 

development of these concepts to describe autonomous and controlled motivation, both of which 

form a potential basis for action. Autonomous motivation incorporates “both intrinsic motivation 

and the types of extrinsic motivation in which people have identified with an activity’s value and 

ideally will have integrated it into their sense of self”, whereas controlled motivation arises from 

external “pressure to think, feel, or behave in particular ways” (Deci & Ryan, 2008, p.182). 

Significantly, the type of motivation experienced depends on the individual’s perception of the 

source of their actions. Thus, some students may experience the external constraint of compulsory 

mathematics as control, whereas others could potentially maintain their autonomy by integrating 

the external constraints into their own sense of self-direction.  

 

Furthermore, self-determination theory explains the differing effects of motivational types on 

attainment. In their review of self-determination theory based studies, Guay, Ratelle and Chanal 

(2008) found a positive association between autonomous motivation and achievement across a 

range of countries and educational contexts, as well as a converse negative effect of controlled 

motivation, where “the more students feel pressured, the worse they perform” (p.234). Following 

a meta-analysis of 41 studies, Patall, Cooper and Civey Robinson (2008) similarly concluded that 

students who are allowed to make autonomous decisions “experience enhanced motivation, 
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persistence, performance, and production” (p.298). Middleton and Spanias (1999) described the 

mechanisms through which improved performance occurs, where autonomously motivated 

students “tend to exhibit a number of pedagogically desirable behaviors [sic]” (p.66), including 

greater persistence, deeper thinking and increased creativity in problem-solving.  

 

Given this relationship, it follows that giving students choices should increase autonomous 

motivation, and therefore attainment. Indeed, offering choices in the classroom, even about 

apparently trivial things, has been found to have positive effects. For example, the choice of which 

assignment to complete (Hanewicz, Platt & Arendt, 2017), revision method (Tullis, Fiechter 

& Benjamin, 2018), or even which chair to sit in (Travis, 2018) have been found to improve 

engagement in lessons, the amount and quality of work completed, and final test scores. 

Researching subject and course choices has proved more difficult due to systemic obstacles, which 

were often seen to hinder free choice. For example, in the context of GCSE subject choices, 

Barrance & Elwood (2018) found that logistical issues such as timetabling restricted students’ 

freedom to choose. Likewise, studies of the course choices of vocational students in both the UK 

(Fuller & Macfadyen, 2012) and Australia (Brown, 2017) found that options were frequently limited 

by previous low attainment, as well as students’ lack of confidence in their own academic ability. 

However, even when choices are restricted in this way, students always have the choice of whether 

to attend lessons (Fergusson, 2004; Head, 2016), as well as whether to engage in the lesson once 

there (Duffy & Elwood, 2013), and may well use these avenues to exercise an autonomy that is 

denied elsewhere (Rogers & Freiberg, 1994). Moreover, while acknowledging the benefits of limited 

choice, some researchers have cautioned against the potentially overwhelming effect of too much 

choice (Markus & Schwartz, 2010), especially high stakes decisions (Patall et al., 2008), suggesting 

that perhaps students also need to be able to choose not to decide. 

 

2.5 Conclusion 

There is clearly a need to assess the extent to which the Wolf reforms are achieving their intended 

purpose. That is, the extent to which students who would not otherwise have chosen mathematics 

pass their post-16 qualification. I will therefore be distinguishing between two groups, which could 

possibly be labelled autonomous and controlled based on their supposed motivations. An 

alternative would be the terms origin and pawn, used by deCharms (1976) to describe opposing 

motivational states, where “the Origin feels potent; the Pawn feels powerless” (p.5). However, 

since I will be grouping students based on their choices rather than directly measuring their 

motivations, neither of these options seems entirely appropriate. Instead, I will refer to students as 

volunteers and conscripts, drawing a deliberate parallel to voluntary or enforced participation in 

military service. In both military and educational contexts, the external conditions are the same for 
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all recruits, with the difference residing in the choice of the individual. Furthermore, the military 

reference intentionally echoes Bourdieu and Passeron’s (1990) concept of ‘symbolic violence’, 

drawing attention to the role of the education system in reproducing existing social structures. 

 

While research into the post-16 choices of higher attainers suggests that students are 

overwhelmingly against compulsory mathematics, the opinions of lower attaining learners have not 

often been sought. Where they have, these studies tend to be qualitative, leaving a gap for further 

quantitative research (Groot et al., 2017). Indeed, the Office for Standards in Education, Children’s 

Services and Skills (Ofsted) (2018) recently called into question the reliability of students’ self-

assessment of their own progress. Whereas almost 80% of students believed that their 

mathematics skills had “improved a fair amount” (p.5) since starting college, this did not result in 

significantly improved attainment figures. Thus, while gathering students’ views on their own 

experiences is important, there is also a need to balance and combine these with numerical data 

such as examination pass rates to get a more complete picture. This study therefore takes a mixed 

methods approach, which is expanded in the next section.  
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Chapter 3: Methodology 

3.1 Introduction 

This chapter firstly explores pragmatism as a philosophical framework for mixed methods research, 

before going on to describe and justify the questionnaire and interview methods used, alongside 

the use of student attainment data. This is followed by an exploration of research ethics in the 

Further Education context, looking at the issues of anonymity and confidentiality, informed consent 

and insider research as they relate to this study. 

 

3.2 Pragmatism 

Research is shaped by assumptions about the nature of reality and of knowledge (Benton & Craib, 

2011). Failing to make these assumptions explicit risks a lack of coherence and confusion over the 

meaning of the knowledge gained (Crotty, 1998). The need of policy makers to generalise across 

contexts means that much policy research relies on the positivist assumption of objectivity. For 

example, the Education Endowment Foundation (EEF), focuses almost exclusively on rigorous large-

scale trials and quantifiable outcomes in order to establish ‘what works’ in education (EEF, 2016). 

While this study is policy-based, I find it difficult to fully accept the positivist assertion that “there 

is a logic of science which is more important than its historical or cultural locatedness” (Usher, 1996, 

p.13) since my research focuses on the effects of policy in a specific place, time and cultural context. 

On the other hand, the interpretivist perspective of knowledge as subjective, partial and 

perspectival (Lincoln, Lynham & Guba, 2011) seems to preclude finding any common ground on 

which to move forwards. I will instead be drawing on pragmatism, which rejects the traditional 

distinction between objectivity and subjectivity, holding that “knowledge is at the very same time 

constructed and real” (Biesta, 2010, p.111), making sense only in terms of its practical effects. Thus, 

“in order to discover the meaning of the idea [we must] ask for its consequences” (Dewey, 1948, as 

cited in Johnson & Onwuegbuzie, 2004, p.17). This approach seems appropriate to a study which 

seeks to incorporate both the subjective lived experiences of students and the solid facts of 

attainment outcomes.  

 

3.3 Mixed Methods Research 

From a pragmatic perspective, methods are chosen in order to provide useful solutions to the 

research questions, often resulting in a mixed methods approach, which “actively seeks multiple 

routes to enhanced understanding” (Greene, Kreider & Mayer, 2005, p.278). A key principle is 

choosing a combination of qualitative and quantitative methods with “complementary strengths 

and non-overlapping weaknesses” (Johnson & Onwuegbuzie, 2004, p.18) in order to corroborate 

findings and add detail. Accordingly, I have used a sequential mixed methods design (Cresswell & 
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Plano Clark, 2011), with an initial quantitative phase exploring patterns and relationships in 

questionnaire and attainment data, followed by a qualitative phase using data from student 

interviews to suggest explanations of the quantitative findings.  

 

Common to both phases is the need to ask questions directly of students, as those most directly 

affected by the Wolf reforms. As there is no naturally occurring group who have been given a real 

choice between mathematics courses, the only possible way to distinguish between volunteers and 

conscripts is to ask them what they believe their choices would have been. This is consistent with 

the definition of autonomy used by self-determination theory, where what matters is students’ 

own perception of control. Asking via a questionnaire enables students to be categorised but risks 

oversimplification, potentially masking underlying differences in how and why participants 

responded as they did (Pring, 2015). Including interviews as a complementary means of asking 

seeks to mitigate this by providing detail of complex, individual experiences.  

 

3.4 Context 

The context of this study is a large, multi-site Further Education college in the South West of England. 

The population of interest could be termed the “Wolf-relevant group” (Burgess & Thomson, 2019, 

p.593), that is, those students affected by the Wolf reforms. Here, this group consists of 16-18 year 

olds who have so far failed to achieve a grade C/4 at GCSE and are therefore required to continue 

to study mathematics while at college. Also included are students aged 19-25 with an Education, 

Health and Care Plan (EHCP), who have access to free education potentially to the age of 25 due to 

recognised special education needs or disabilities (ESFA, 2014). The group is expected to have a 

higher proportion of 16 and 17 year olds, since the older students will have already had 

opportunities to retake the GCSE, with a number of them passing each time. The Wolf-relevant 

group are easy to identify within the college, at least theoretically, as those students enrolled on a 

16-18 mathematics course (either GCSE or FSQ). In the academic year 2018-19, when this study was 

conducted, this consisted of around 1000 students, although the exact number varied due to 

students dropping out, and sometimes enrolling, mid-year. Adult mathematics classes, consisting 

of students aged 19 and above who have enrolled voluntarily, were excluded from the study.  

 

3.5 Sample  

Convenience sampling was used to obtain as large a sample size as possible for the quantitative 

phase, with the aim of achieving statistical significance. Questionnaires were conducted in all 

mathematics classes taking place at one college site on Wednesdays, Thursdays and Fridays, being 

the days I was available. This resulted in a total sample of 184 students, out of which 136 also agreed 

to the use of their end of year examination results. While not ideal as a sampling method, this 
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approach is not uncommon due to the constraints involved in conducting small-scale research in 

educational settings (Mertens, 2010). Furthermore, the sample could be considered quasi-random, 

since it can be assumed that assigning students to classes and classes to days is an approximately 

random process, and therefore the resulting sample will be reasonably representative of the 

population at this college site. An additional advantage of collecting data in the classroom was that 

Learning Support Assistants were able to support students who might not otherwise have been able 

to access the paper questionnaire, for example because of visual or physical impairments.  

 

For the qualitative phase, the intention was to use purposive sampling to identify between two and 

four interview participants to provide “information-rich cases” (Mertens, 2010, p.320), including 

both volunteers and conscripts as being key categories within the study (Silverman, 2014). In 

practice, of the 46 questionnaire participants who agreed to be contacted regarding a follow up 

interview, two responded positively to the invitation, although only one attended. The qualitative 

data therefore consisted of a case study of one student’s experiences, along with students’ 

responses to open-ended questionnaire items.   

 

3.6 Quantitative Data Collection 

Questionnaire design is key to the quality of data collected, since the questions must be 

comprehensible to participants (Cohen, Manion & Morrison, 2011) and elicit relevant answers 

(Bradburn, Sudman & Wansink, 2004). The questionnaire (see Appendix A), was therefore initially 

trialled and discussed with a small group of students, with a few clarifications made. Along with 

demographic questions, students were asked about their understanding of the differences between 

mathematics qualifications and attitudes towards their current mathematics course in terms of 

importance, difficulty, usefulness and relevance, as being potential contributing factors in 

motivation (Kyriacou & Goulding, 2006). They were also asked which qualification they would have 

chosen, given the choice. Although unavoidably hypothetical, this may at least “reveal an intention 

or state of mind at the time of asking” (Oppenheim, 1992, p.126). Students’ volunteer status was 

operationalised by comparing their current course with their chosen course. Volunteers were those 

whose current and chosen courses were the same, unlike conscripts, who reported that they would 

have chosen not to study mathematics at all. In addition, students whose chosen course was at a 

higher level than their current one were categorised as misplaced down, and those who wanted to 

be on a lower level compared to their current course were termed misplaced up. Alongside these 

closed questions, the questionnaire included open ended questions asking students to explain the 

differences between post-16 qualifications, as well as the reasons for their choices.  
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Questionnaires were completed as early as possible in the academic year, between February and 

March, in order to be as close as possible to the time-point when students were making decisions 

about their college course and before they had received their end of year results. I conducted 

questionnaires myself, with the class teacher present, to ensure consistency of information and to 

be available to answer students’ questions. I also wanted to reduce the effect of social-desirability 

bias by ensuring students knew that their teachers would not read their responses.  

 

Attainment data were obtained directly from the college. As the aim of the Wolf reforms was to 

increase numbers of students passing mathematics qualifications, student attainment for both 

GCSE and FSQ were recorded as a binary pass or fail. Numerical scores were also collected, although 

as the two qualifications are marked on different scales these scores are not comparable and are 

analysed separately. Furthermore, while there is only one GCSE examination point per year, 

students taking FSQ can sit the examination up to three times if needed. For each FSQ student only 

their best attempt was recorded, since the focus here is on whether students pass the qualification 

they are enrolled on. Likewise, while borderline GCSE students can request to have their paper re-

marked, it is rare for the overall grade to change. In 2018 only 1.1% of grades awarded were 

changed, across all subjects (Ofqual, 2018c, p.1), so GCSE results have been taken as originally 

published.  

 

3.7 Qualitative Data Collection 

The purpose of the interview was to add rich detail to questionnaire findings (Rubin & Rubin, 2012) 

and was therefore semi-structured. A general outline was used to provide structure and direction 

(see Appendix B), while retaining the flexibility to actively listen and pursue topics brought up by 

the participant (Kvale, 1996). Consequently, the interview data were a product of the interaction 

between the participant and me, shaped by the specific setting, both physical and social. Taking 

place in a college setting and on a one to one basis between a staff member and student, it is likely 

that the student had preconceptions about this type of interview (Barbour & Schostak, 2005), for 

example from her experience of being interviewed when applying for the course. This could mean 

that she felt under pressure to perform and give the 'right' answers. On the other hand, in my 

experience as a member of support staff interviewing students about their learning needs, I have 

found students to be very open about their difficulties, perhaps appreciating the “opportunity to 

talk . . . with a sympathetic listener” (Bradburn, Sudman & Wansink, 2004, p.8). Bradburn et al. 

further note that being interviewed by a stranger who they will never see again can, counter-

intuitively, mean that people are comfortable sharing sensitive, personal information. The 

interview took place in a college meeting room, both for convenience and so that both the 

participant and I were covered by college health and safety and safeguarding measures. The 
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interviewee was asked to sign a consent form (see Appendix C), and the interview was recorded, 

with permission, on a digital device and later transferred to a secure, password protected computer. 

 

Transcribing the interview enabled me to familiarise myself with the data (Nowell, Norris, White & 

Moules, 2017). Much of the advice on transcription focuses on accuracy (e.g. Flick, 2008; Saldaña 

& Omasta, 2017). However, this is not necessarily as straightforward as it sounds, requiring 

decisions to be made about how and what to transcribe (Braun & Clarke, 2006). As Poland (2001) 

observes, “verbal interactions follow a logic that is different from that for written prose, and 

therefore tend to look remarkably disjointed, inarticulate, and even incoherent when committed 

to the printed page” (p.633). I have therefore tried to balance accurate, verbatim transcription with 

“tidying up” (Silverman, 2014, p.890) the text so that it accurately represents the participant as 

articulate and coherent, for example by leaving out words such as ‘er’ and ‘mm’ that do not add 

significant meaning to the text but that can break the flow of a sentence when written down (see 

Appendix D). In contrast, student responses to open-ended questionnaire items were already in a 

written form and therefore did not need the same level of interpretation, aside from a few 

instances of illegible handwriting. These responses were typed up and uploaded to Nvivo analysis 

software, along with the interview transcript.   

 

3.8 Data Analysis 

3.8.1 Statistical Analysis 

Quantitative questionnaire and attainment data were analysed using the SPSS software, initially 

generating descriptive statistics of student characteristics and volunteer status. In addition, 

students’ responses to the four attitudes questions were converted to numerical values on a 5-

point scale (see Appendix E). Since these variables are ordinal rather than continuous, the non-

parametric Kruskal-Wallis test was used to test for differences in attitudes between students in the 

different volunteer groups. These are considered independent as each student only belongs to one 

group. The correlation between attitudes scores was also tested in order to evaluate the extent to 

which they were measuring distinct concepts. Since the limited number of categories means there 

are likely to be many cases with identical scores, Kendall’s tau was chosen as an appropriate test of 

correlation. 

 

Summary statistics were likewise produced for examination data, focusing on pass rates. Pearson’s 

chi-squared test was used to test for the main association of interest between the two categorical 

variables: students’ volunteer status and their examination outcome (pass or fail). The 

independence of individual participants was assumed, and the further model assumption that no 

more than 20% of expected frequencies are less than 5 was checked (Field, 2018). Indeed, two of 



17 
 

the expected counts were below 5, due to the small size of the ‘misplaced up’ group (see table 6). 

Since this is 20% of all expected values, it does satisfy the model assumption, if only just. Extending 

this model to further investigate the factors contributing to examination outcomes led to the use 

of binary logistic regression. Logistic regression is suitable for predicting the probability of a 

categorical outcome occurring, in this case the binary pass or fail examination outcome, based on 

both categorical and continuous predictor variables (Field, 2018).  

 

3.8.2 Thematic Analysis 

Thematic analysis was applied to qualitative data taken from students’ responses to open-ended 

questionnaire items and the qualitative interview, making use of Nvivo software to organise the 

data. Thematic analysis has the advantage of being a highly flexible method but is not necessarily 

well-defined as a process (Nowell et al., 2017). Definitions of what constitutes a theme are varied 

and sometimes woolly, such as Saldaña and Omasta’s (2017) “main ideas” (p. 230) or Braun and 

Clarke’s (2006) “patterned responses” (p.8). I have therefore instead drawn on Rubin and Rubin’s 

(2012) more precise description of themes as “summary statements, causal explanations, or 

conclusions” (p.194) that connect concepts identified by participants. Having coded the data 

inductively for meaning, using the participants’ own language where possible (Saldaña & Omasta, 

2017), I went on to make connections between these codes in order to produce explanations and 

conclusions, relating these to quantitative findings.  

 

Once the themes were generated, a coding process was used to transform the qualitative into 

countable quantitative data (see Appendix F), to enable comparison between volunteer groups. 

Each participant was scored as 1 if they mentioned a sub-theme and 0 if they did not, generating a 

set of dummy variables which could be analysed in terms of frequency. This aligns with the mixed 

methods strategy of crossing between qualitative and quantitative approaches in order to view 

data from alternative perspectives (Greene et al. 2005).  

 

3.9 Ethics 

Completing the School of Education’s ethical approval process (see Appendix G) helped me to 

consider some crucial ethical foundations at the design stage, and I have attempted to remain 

attentive to ethical decisions at each subsequent stage of the research process (Cohen et al., 2011). 

The topic of my research could be considered “dodgy ground” (Sikes, 2006) because it potentially 

causes students to question their own lack of freedom without giving them a way to do something 

about it. Consequently, my presence throughout the data collection process was important, so that 

I could gauge students' reactions and respond as seemed appropriate. 
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In line with accepted practice, I have sought to make both my participants and the institution 

anonymous by removing identifying information (Cohen et al., 2011). Hence, I will be referring to 

my interview participant as Emily (not her real name) and have removed identifying information 

from the interview transcript. For questionnaire participants, I was initially only able to offer 

confidentiality, as I needed to be able to identify students to link their questionnaire responses and 

examination results. This meant that the data were only anonymised later. While participants are 

unidentifiable in this final report, putting their names on the questionnaire in the first place could 

have affected how they responded, for example to present themselves in a more favourable light. 

The confidentiality also came with a caveat, in line with college safeguarding procedures, that I 

would need to report any concerns to the designated safeguarding officer. This was explained to 

participants on the information sheet (see Appendix H). Furthermore, while I have chosen not to 

report the name of the college, because of its size and characteristics it would not be difficult to 

recognise for anyone with sufficient local knowledge, or who knows me. While I hope the results of 

my study will not undermine the college's reputation, I cannot be certain of what I will find out or 

how others may use my findings in the future. I have therefore exercised caution in presenting my 

findings, applying Crow and Wiles' (2008) principle of treating participants with the same respect 

and consideration in writing as I would in person. 

 

While uncontentious in itself, the principle of informed consent, arising from “the subject’s right to 

freedom and self-determination” (Cohen et al., 2011, p.77), is not necessarily easy to put into 

practice. I have already argued for students' right to make decisions about their own education and 

therefore feel somewhat hypocritical that my own research on student choice fails to take a 

participatory approach. My reaction is comparable to that of the school system I am attempting to 

critique, in that I felt it was too risky and too time-consuming to abdicate decision-making 

responsibility to the students themselves (Cox & Robinson-Pant, 2010; O'Kane, 2008). Thus, while I 

did ask participants to sign consent forms (see Appendices A & C), this seems perhaps a tokenistic 

form of participation (Hart, 1992). I did not seek additional parental consent, which is not always 

considered necessary for post-16 students (e.g. Dalby, 2015) and risks muddying the waters over 

whose consent matters, for example if a student consents but their parent refuses (e.g. Anderson 

& Peart, 2016). However, in order to approach students in the first place, I did have to gain formal 

permission from the college (see Appendix I) and negotiate access to classrooms with mathematics 

class teachers. A concern is that, having received approval from these gatekeepers, the students 

saw participation in the research as another form of classwork, and therefore non-optional, since 

“it is invariably a very brave act to say 'no' in an institutional context” (Heath, Charles, Crow & Wiles, 

2007, p.413). In the event, a small number did refuse to take part completely or declined to fill in 
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their personal details, suggesting that at least some students were able to exercise their own right 

to choose.  

 

A further consideration is my own position as a staff member, being an insider in the institution 

that I am researching and holding a particular power relation with both teachers and students. 

While an outsider to the student experience, my prior knowledge of the college context could put 

me in danger of over-assuming and taking shared understandings for granted (Mercer, 2007). 

Countering this has required radical looking, listening and questioning in order to “make the familiar 

strange” (Clough & Nutbrown, 2012, p.162), being prepared to critically examine my own 

assumptions. Conversely, there have been advantages in terms of easier access to classrooms and 

familiarity with college systems and timetables, which have made this project feasible in a way that 

it might not have been for an outsider. Since I already regularly visit mathematics lessons, teachers 

were unlikely to see my presence as a threat. I believe my own relatively low status in the 

organisation also goes some way towards reducing the “the symbolic violence that the researcher 

may bring to bear upon the interviewee” (Barbour & Schostak, 2005, p.43) by means of a power 

imbalance. On the other hand, this means I am reliant on senior management to take on board my 

research findings, rather than being able to act on them myself. 
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Chapter 4: Findings 

4.1 Introduction 

The results of quantitative and qualitative data analyses are presented over the next chapter in 

relation to the two research questions. To address the first research question, the proportions of 

volunteers and conscripts are quantified, and students’ reported reasons for their choices are 

illustrated using a thematic map. In relation to the second research question, the predictive factors 

contributing to examination pass rates are explored, in particular the relationship between 

students’ volunteer status and whether they passed their qualification.  

 

4.2 Student Characteristics 

For students in the questionnaire sample (N=181), shown in table 1, the largest age group was 17-

year olds and almost 3 in 5 participants were female. As expected, there were fewer older students, 

i.e. those in the 19+ age range. Unfortunately, equivalent data on student characteristics for the 

whole population at this college site were not available for comparison. Rather surprisingly, given 

that the GCSE is standard for 16-year olds at the end of their secondary schooling, only 78% of 

students reported having taken the GCSE exam at least once before. This could indicate that a high 

proportion of the sample (22%) had taken alternative routes in education, recently missed 

schooling, or perhaps had only recently arrived in the UK. However, it could also be that students 

misinterpreted the question as only referring to qualifications they had taken at college. 42% 

reported having taken FSQ at least once, which is also likely to have been at college, since these 

qualifications are not commonly offered by schools.  

Age Frequency % Gender Frequency % 

16 42 22.8 Male 67 36.4 

17 59 32.1 

18 47 25.5 Female 108 58.7 

19+ 32 17.4 

Not specified 4 2.2 Not specified 9 4.9 

Total 184 100.0 Total 184 100.0 
Table 1: Age and gender of students 

Just over half of students (53%) were currently studying GCSE mathematics, as shown in figure 2. 

Of students on Functional Skills Qualifications, most were taking one of the lower levels: entry 3 

(17%) or level 1 (20%), with fewer taking the higher level 2 (11%). When asked to choose, there was 

a notable preference for GCSE over FSQ, and for the higher levels within FSQ. Only 17 students (9%) 

stated that they would have chosen none of the available qualifications, while 11% did not know 

which qualification they would have chosen. Only one student chose core maths, which is 

understandable as over 80% reported having never heard of it, and only 2% were able to give a 

correct statement about the qualification, indicating genuine knowledge rather than guesswork. 
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Figure 2: Current and chosen qualifications 

 

4.3 Attitudes to Mathematics 

Student responses to the four attitudes questions were converted to numerical scores between 1 

and 5 (see Appendix E), and summary statistics are given in table 2. Overall, students agreed most 

strongly that their current mathematics qualification is important for their future career (mean = 

3.23), while relevance to vocational courses scored lowest on average (mean = 2.60). However, 

none of the mean scores are far from the central value of three, suggesting that students in general 

do not have extreme opinions and that where they do, these are not exclusively in one direction. 

 

My current maths course is: 

Difficult Relevant  Useful  Important  

Mean 2.95 2.60 3.17 3.23 

Std. Deviation 0.88 1.20 1.06 1.15 

N 182 178 179 179 
Table 2: Summary statistics for attitudes scores 

 

Table 3 summarises the correlations between these four variables. Positive pairwise associations 

were found between relevance, usefulness and importance, with all three relationships being of 

moderate size according to Cohen’s rules, and statistically significant at the 1% level. This suggests 

an underlying concept linking these factors. In contrast, no association was found between the 

perceived difficulty of a course and the other three attitudes.  
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 Relevant 
N=177 

Useful 
N=178 

Important 
N=178 

Difficult 
N=182 

tau = 0.01, p = 0.87 tau = -0.07, p = 0.29 tau = -0.003, p = 0.97 

Relevant 
 

 tau=0.41, p<0.001 tau=0.41, p<0.001 

Useful 
 

  tau=0.49, p<0.001 

Table 3: Correlation between attitudes variables using Kendall’s tau 

Attitudes appeared to vary very little by students’ gender or age, as shown by the error bar plots in 

figures 3 and 4.  

 

Figure 3: Error bar plots of attitude scores by gender 

Note: students with gender reported as ‘other’ have been excluded from statistical comparisons due to small group size. 

 

 

Figure 4: Error bar plots of attitude scores by age 
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Perhaps more surprising is the similarity between students’ attitudes to FSQ and GCSE qualifications, 

as shown in figure 5, where the only significant difference appears to be in perceived difficulty. On 

average, students taking FSQ view their course as slightly too easy, while those on GCSE see it as 

slightly too hard. However, given that FSQ are designed to be relevant to both everyday life and 

vocational areas, a greater difference might have been expected between the two courses in terms 

of perceived relevance and usefulness. Likewise, GCSE could have been expected to score higher 

than FSQ for importance due to its gatekeeping role. 

 

 

Figure 5: Error bar plots of attitude scores by current qualification 
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4.4 Research Question 1: Given the choice, to what extent would low-attaining students 

have opted to study mathematics post-16 and what factors affect this decision? 

4.4.1 Volunteers and Conscripts 

Students’ were grouped by volunteer status, as shown in figure 6, based on comparison of their 

current and chosen qualifications. The largest group were volunteers (44%), whose choice matched 

their current qualification. The second most frequent were students who felt they had been 

misplaced down onto a lower level course than they would have chosen (31%), compared to very 

few who felt they had been misplaced up (4%). Taking these three groups together, almost 80% of 

the sample reported that they would have chosen to study mathematics in some form. Indeed, 

there were more students who were undecided (12%) than who stated definitively that they did 

not want to study any mathematics at all, labelled here as conscripts (9%). 

 
Figure 6: Bar chart of volunteer status 

Proportions of students in each of these five groups varied slightly more by age than by gender, as 

shown in table 4. However, neither of these variables were significantly correlated with volunteer 

status, according to the chi-squared tests: for age χ2 (4)=6.254, p=.181 and for gender χ2 (4)=0.688, 

p=.953.  

 

Volunteer status 

Conscript 
 

Misplaced 
down 

Volunteer 
 

Misplaced 
up 

Don't know 
 

Total 
 

Age 16-17 
N=100 

13.0% 31.0% 43.0% 4.0% 9.0% 100% 
 

18-19+ 
N=79 

3.8% 30.4% 45.6% 3.8% 16.5% 100% 
 

Gender Male 
N=66 

7.6% 28.8% 47.0% 4.5% 12.1% 100% 

Female 
N=108 

9.3% 33.3% 42.6% 3.7% 11.1% 100% 

Table 4: Volunteer status by gender and age 
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Figure 7 illustrates the interaction between current course and volunteer status. Of necessity, 

students who reported being misplaced down were all taking FSQ, except for one GCSE student 

who would have chosen core maths. Likewise, students misplaced up were all on GCSE or the higher 

level FSQ. Given that roughly equivalent numbers of students were taking GCSE and FSQ, it is 

noteworthy that most students in both volunteer and conscript groups were taking GCSE. 

 

 

Figure 7: Volunteer status by current qualification 

 

Similarly, figure 8 suggests that attitudes towards mathematics vary considerably between 

volunteer groups. Conscripts had the highest mean score for perceived difficulty, and the lowest 

mean scores for both relevance and usefulness of their current qualification, which perhaps gives 

an indication of the reasons for their choice. In contrast, volunteers appear to see their 

mathematics course as less difficult. While volunteers’ mean scores for relevance, usefulness and 

importance were higher than conscripts’, the overlap in the errors bars means that these 

differences are unlikely to be significant. In fact, difficulty is the only attitude that seems to differ 

significantly across groups, suggesting that this is a primary reason for students choosing one course 

over another. Predictably, students who felt misplaced down also reported on average that their 

course was too easy, while those misplaced up felt their course was too hard.  
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Figure 8: Error bar plots of attitudes scores by volunteer status 

 

Results of the Kruskal-Wallis test confirm this conclusion. Perceived difficulty was significantly 

different between the volunteer groups, H(4) = 68.374, p < .001. From pairwise comparisons with 

adjusted p-values, there were statistically significant differences between students misplaced down 

and all other groups: conscripts (p < .001, r = .49), volunteers (p < .001, r = -.49), misplaced up (p 

= .001, r = -.28) and don’t know (p = .001, r = -.29). No other pairs were significantly different at the 

5% level.  However, conscripts’ perceived difficulty was significantly different to both the volunteer 

and don’t know groups at the 10% level (p = .083, r = .20 and p = .082, r = .20 respectively). As 

expected, no differences between volunteer groups were found for perceived relevance, H(4) = 

5.72, p = .221, usefulness H(4)=8.57, p = .073, or importance, H(4) = 4.28, p = .370. 

 

4.4.2. Thematic Map 

Two key concerns in student decision-making were evident in the qualitative data: the difficulty of 

a qualification, and its value if achieved. The importance of a qualification’s perceived difficulty 

mirrors quantitative findings. However, while quantitative support for the importance, relevance 

and usefulness of post-16 qualifications was underwhelming, there is strong evidence from the 

qualitative data that the value of a qualification is a crucial factor in students’ choices. Furthermore, 

these two factors appear to be weighed up against each other, balancing the two questions: Can I 

do it? and Is it worth it?. Hence, in seeking to represent the relationship of these concepts in the 

thematic map shown in figure 9, the image of a see-saw seemed apt, especially as this image is 

taken from a school mathematics question about relative forces. The force diagram metaphor can 

be taken further to suggests the presence of influential factors aside from the two weights 
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(difficulty and value), since the resulting forces are affected by the distances between the weights 

and the pivot, and by the position and nature of the pivot itself. The concepts of emotion and 

adaptation have been represented here as the distances, since, from the data, they appear to 

mediate the relative weights that students give to difficulty and value. The pivot is identified with 

underlying structural constraints to students’ decision-making, namely policy, qualification and 

classroom structures. 

 

Figure 9: Thematic map, adapted from "Child on a see-saw" mathematics question (Hughes, n.d.) 

 

4.4.3 Theme 1: Weighing Up Difficulty and Value 

Participants referred to the perceived difficulty of a qualification in subjective terms, relating it to 

their own ability, while value is similarly seen in relation to their own future goals and ambitions. 

The same process of weighing them up against each other clearly led to different outcomes. For 

example, a student who felt that a mathematics course was beyond their ability was likely to opt 

out, or choose a lower level of course, regardless of its value: 

“Because maths is hard and I don't get it.”  (F, 19+, GCSE, Conscript) 
 

On the other hand, some were prepared to choose a challenging option if they felt that it was within 

the range of their ability and that the qualification had a high perceived value, making it worth the 

effort. GCSE was frequently seen as more valuable, respected and recognised, with many students 

citing entrance requirements for further education and university courses, as well as making more 

general statements about its importance for opening doors: 

“For the university application on a nursing degree requires at least a 4 and I'd need to do 
a year of science which requires a 4 also for me to attend.” (F, 18, GCSE, Volunteer) 
 
“Because it seems like a stronger qualification (you can get further with it).” (GCSE, 
Volunteer) 

 

In contrast, some students regarded FSQ as more useful than GCSE, even though the qualification 

itself is less well-recognised. Where specific mathematics skills were mentioned, these were well 

within the FSQ curriculum, for example counting, simple arithmetic, ratio, fractions and using 
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money. Again, there was a weighing up of value, assessing the usefulness (or not) of the content 

against the exchange value of the qualification if achieved: 

“Functional Skills gives us enough knowledge and I think it is more useful than GCSE 
maths . . . I need to pass GCSE maths in the future to get a job”. (F, 16, FS Level 2, 
Misplaced down) 

 
“I feel like maths is unnecessary as we don't need much more than to know how to add, 
take away, subtract and divide as that’s used in everyday life, but we are forced to learn 
things that are irrelevant to life and that. I'm wasting my time learning something I don't 
need in life. Plus I don't like maths.” (F, 17, GCSE, Conscript) 

 

Furthermore, the value of mathematics qualifications is sometimes balanced against the value of 

competing concerns such as other college courses or family life:  

“I hate having multiple lessons I'd rather focus on one main course” (M, 17, GCSE, Conscript) 
 
“I went through a phase of not really trying with maths but that was purely because I was 
going through a rough spot at home.” (Emily, interview) 

  

The concept of value seems to be the underlying factor for relevance, importance and usefulness, 

which were found in the above quantitative analysis to be interrelated. It is possible that separating 

the three aspects diluted or confused the quantitative findings. Moreover, averaging out numerical 

responses is perhaps unhelpful, since it appears that both positive and negative views of value 

influence decisions. 

 

4.4.4 Theme 2: Difficulty/ Value Weights are Partial and Personal 

Patterns in responses indicated that students’ perceptions of difficulty and value were influenced 

by two factors, which I have termed emotion and adaptation, and which arise from students’ 

personal experiences and partial knowledge. While evident across the questionnaire responses, 

these are most clearly demonstrated in the interview with Emily. In common with other participants, 

she described negative emotions towards mathematics: 

“I'm not going to be like "Oh I hate this I'm not going to do it". I think hate is a bit of a 

strong word. So I would just say I dislike the subject.”  

This dislike appears to add to the difficulty of studying mathematics, increasing the effort required. 

Likewise, changing to a new type of qualification also requires effort to adapt to new ways of 

learning and new assessment requirements. Thus, familiarity with the GCSE qualification may partly 

explain the high proportion of students who report that they would have chosen GCSE. For example, 

Emily was put onto FSQ at college, having previously taken GCSE at school: 

“Yeah it definitely takes a lot of tries to get used to. I think that's the thing with anything 
like it takes like a try or two for you to get used to something, especially if it's completely 
brand new.” 
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One aspect of this adaptation process was the often-partial information that students had access 

to. While some explicitly stated that they did not know the difference between FSQ and GCSE, 

others made incorrect statements, suggesting that their decisions may have been based on faulty 

understanding. Having been at college for 2 years already, Emily was able to reflect on her previous 

lack of knowledge about FSQ: 

“I think if I had the option back then I probably would have chosen GCSE purely because 
that's what I was used to. But having it chose for me I think it was the best option 
because . . . I think they knew what would be the best option for me. And obviously they're 
qualified to do this. So for it to be thrown at me like "which one would you choose?" it's 
not really my decision because they're more qualified than I am.” 

 
Her conclusion that she was not best qualified to choose carries the implication that if students 

were to be given a free choice, they would need significantly more information in order to choose 

well and to feel confident in their own decisions.  

 

4.4.5 Theme 3: Student Decisions are Constrained by External Structures 

Given the (hypothetical) choice, many students still made their decisions with reference to existing 

policy, qualification and classroom structures. A striking number of students wanted to study GSCE 

in order to get the ordeal over with sooner, referring indirectly to the policy requiring them to 

continue mathematics study until a GCSE grade 4 has been achieved: 

“With functional skills, you have to do the subject the next year whether you passed or 
not. GCSE gives you the chance to not do it next year.” (M, 17, GCSE, Volunteer) 
 
“Because I want to pass maths so that I don't have to do maths.” (FS Entry 3, Misplaced 
down) 

 
In contrast, qualification structures such as the option to take FSQ examinations online rather than 

on paper, and classroom structures such as class size, were mentioned far less by questionnaire 

respondents. However, during the interview conversation Emily spontaneously discussed the 

impact on her mathematics learning of teachers, class sizes and behaviour management, as well as 

the use of calculators and online assessment for FSQ. This indicates that the picture is more complex 

and nuanced than the questionnaire data alone might suggest, for other students as well as the one 

interviewed.  
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4.4.6 Prevalence of Sub-Themes 

Figure 10 shows the proportion of questionnaire respondents who mentioned each of the thematic 

concepts, or sub-themes, following quantitative coding of the qualitative data (see Appendix F). 

Difficulty and qualification value were clearly primary concerns, with mathematics value being less 

widely cited. While clearly indicating students’ priorities in decision-making, it is important to bear 

in mind the complexity with which these influences interact. For example, the effect of dislike on 

perceived difficulty described above.  

 

 

Figure 10: Prevalence of sub-themes  

 

As with the quantitative attitudes data, students’ priorities differ between volunteer groups, as 

shown in figure 11. Students misplaced up were overwhelming concerned about difficulty (100%) 

above qualification value (14%), whereas those misplaced down were more balanced between the 

two motivations (61% and 46%, respectively). However, the latter was a larger group and therefore 

the profile is potentially more reliable. The similar pattern between volunteers and students who 

reported being misplaced down suggests similar decision-making patterns. In fact, since students 

in both groups primarily chose GCSE, the main difference between them is that those enrolled on 

GCSE are classed as volunteers, whereas those enrolled on FSQ are classed as misplaced down (see 

figure 7). In contrast, conscripts mentioned emotion as a deciding factor proportionally far more 

than any other group (59%), suggesting that, for them, dislike of mathematics overwhelms any 

value it may offer.  
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Figure 11: Prevalence of sub-themes by volunteer status 
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4.5 Research Question 2: In what ways are the choices and motivations of students who 

pass post-16 mathematics qualifications different to those who fail? 

4.5.1 Pass Rates 

Overall, 45.1% of students sampled (N=133) passed their mathematics qualification by the end of 

the academic year, as shown in table 5. The GCSE pass rate within the sample (31.9%) was slightly 

lower than that of the college (38.3%). This suggests that excluding students absent from class did 

not bias the sample as much as might be imagined, since it would be reasonable to expect that 

persistently absent students would be less likely to pass, reducing the overall pass rate. Both were 

an improvement on the most recent national data available for GCSE resits (16.6%). The much 

higher pass rates for Entry 3 and Level 1 FSQ are perhaps unsurprising, given that they are easier 

qualifications. 

Mathematics qualification 
FSQ 

Entry 3 
FSQ 

Level 1 
FSQ 

Level 2 GCSE 
Total 

Sample pass rate, 2019 (%) 95.0 50.0 33.3 31.9 45.1 

College pass rate, 2019 (%) - - - 38.3 - 

National pass rate, 2018 (%) 94.3 65.3 49.8 16.6 -  

Table 5: Examination pass rates by qualification. National data from DfE (2019a, b).  
Note: Dashes represent unavailable data.  

 

Female students had a higher pass rate than males and pass rates generally decreased as students 

got older, as shown in figure 12. The exception was 19+ FSQ students, who did better than the 18-

year olds on the same qualification. Since the students aged 19 and over are those with Education, 

Health and Care Plans (EHCPs), this rather encouragingly suggests that students with recognised 

special educational needs and disabilities can achieve at the same level as their peers, at least 

where an applied teaching approach is taken, though they may take longer to get there.  

 

Figure 12: Examination pass rate by age, gender and qualification 



33 
 

Although examination marks cannot be compared directly due to different marking scales, it is 

interesting to note the proportions of students who marginally passed or marginally failed their 

qualification, which could be said to be a matter of luck. For all levels of FSQ, more students 

narrowly passed than narrowly failed, as shown in figures 13 and 14. Students are permitted to 

retake FSQ examinations multiple times within one academic year, which could account for these 

distributions since those who marginally failed would have had opportunities to improve their mark. 

In contrast, figure 15 shows that while many GCSE students were close to the pass mark, there were 

more marginal fails than marginal passes, suggesting that this is a difficult hurdle for many retaking 

students to clear.  

  

 
Figure 15: GCSE marks out of 240  

 

Figure 14: FSQ Level 1 and 2 marks out of 48 

 

Figure 13: FSQ Entry 3 marks out of 20 
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4.5.2 Volunteers and Conscripts (again) 

Pass rates varied considerably between volunteer groups, as shown in table 6. Students misplaced 

down had the highest pass rate (76%), while conscripts were the least likely to pass (27%). The chi-

squared test revealed a significant association between volunteer status and passing a mathematics 

qualification, χ2 (4)=23.024, p<.001. Cramer’s V=.416, p<.001, confirmed that the association is 

significant, with a medium association, since this represents an estimate of the effect size. The only 

group with standardized residuals greater than ± 1.96 is the students misplaced down, indicating 

that more students in this group passed, and fewer failed, than expected. Thus, the effect of 

volunteer group on pass rate appears to come primarily from the unexpectedly high pass rate in 

the misplaced down group. There was very little difference between pass rates for volunteers and 

conscripts, suggesting that this was not a significant factor in whether students pass or fail.  

 

  Volunteer status 

  Conscript Misplaced 
down 

Volunteer Misplaced 
up 

Don't 
know 

Total 

Fail Frequency 8 10 43 3 9 73 
Expected 
Frequency 

6 22.5 33.5 2.7 8.2 73 

% within 
Volunteer 
status 

72.7% 24.4% 70.5% 60.0% 60.0% 54.9% 

Standardized 
Residual 

0.8 -2.6 1.6 0.2 0.3  

Pass Frequency 3 31 18 2 6 60 
Expected 
Frequency 

5 18.5 27.5 2.3 6.8 60 

% within 
Volunteer 
status 

27.3% 75.6% 29.5% 40.0% 40.0% 45.1% 

Standardized 
Residual 

-0.9 2.9 -1.8 -0.2 -0.3  

Total Frequency 11 41 61 5 15 133 
% within 
Volunteer 
status 

100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

Table 6: Cross-tabulation of examination pass rate against volunteer status 
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4.5.3 Further Predictors of Passing or Failing 

Binary logistic regression confirmed the association between volunteer status and probability of 

passing a mathematics qualification (see table 7). In model 1, volunteer status was taken as the only 

predictor variable, with conscripts as the reference group. While the difference in likelihood of 

passing between conscripts and those misplaced down was highly significant at the 1% level, 

differences between conscripts and the other volunteer groups were not statistically significant.  

 

Inclusion of students’ age and current qualification in model 2 was an improvement on the first 

model, predicting 73.7% of examination outcomes correctly, compared to 70.7% for model 1. 

Current qualification was a significant predictor of passing, with students taking FSQ Entry 3 more 

likely to pass than those taking either FSQ Level 1 and 2, or GCSE. Moreover, age also played a part, 

with 18-year olds significantly less likely to pass than 16-year olds taking the same qualification, but 

only at the 10% level. Holding age and current qualification constant, being in the misplaced down 

group was also a significant factor, but only at the 10% level, suggesting that the high significance 

found in model 1 was largely due to the qualification students were taking rather than their choices.  

 

In model 3, the addition of gender and attitudes variables did not significantly improve the model, 

indicating that these are not predictors of attainment within this sample. However, in model 4, 

perceived difficulty of students’ current qualification taken on its own was a highly significant factor. 

This is possibly due to the connections between perceived difficulty, volunteer status (see figure 8) 

and current qualification (see figure 5), meaning that difficulty is not a significant factor in models 

where volunteer status and current qualification are already controlled for.  
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Table 7: Predictors of passing a mathematics qualification 
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4.6 Conclusion 

In response to the first research question, it appears that almost 80% of students who previously 

failed to achieve a grade 4/C at GCSE would opt to continue to study mathematics post-16. A major 

factor affecting this decision is students’ perception of the difficulty of mathematics qualifications 

in relation to their own ability, that is, their likelihood of passing and the amount of effort this will 

involve. GCSE was a more attractive option for many students, motivated by its perceived high 

exchange value as well as students’ familiarity with this qualification. Furthermore, it appears that 

students view GCSE not only as a gateway qualification, opening doors to work and further 

education, but also as an exit qualification, allowing them to escape from having to study 

mathematics in the future. The value of mathematical skills for their own sake was a much smaller 

consideration overall, although some students did use this as an argument for choosing FSQ over 

GCSE, while others asserted that they already had the skills needed for daily life, making additional 

mathematic study unnecessary. For conscripts to post-16 mathematics, negative emotions towards 

the subject played a large part in this decision. There was also a strong suggestion that many 

students only have access to incomplete information about the differences between post-16 

mathematics qualifications, limiting their capacity to decide for themselves. 

 

Addressing the second research question, there is little evidence for a difference in pass rates 

between volunteers and conscripts to post-16 mathematics. Indeed, both volunteers and conscripts 

are predominantly those taking GCSE maths, and likely to describe their current course as difficult, 

as well as being likely to fail the qualification. In contrast, students who describe themselves as 

misplaced down tend to be taking FSQ and to view their qualification as easy. They are also more 

likely to pass. Thus, the primary factor influencing whether a student passes appears to be the 

qualification they are entered for, rather than their willingness to participate. Furthermore, there 

appears to be great deal of similarity between the motivations of students who pass and those who 

fail. Given all this, perhaps what is most surprising is that many students expressed a marked 

preference for GCSE over FSQ, despite knowing that it was a harder qualification that they were 

more likely to fail. The implications of these findings are discussed further in the next chapter.  
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Chapter 5: Discussion 

5.1 Introduction 

The research findings are discussed here in the context of the literature on post-16 mathematics, 

and in relation to self-determination theory. From the pragmatic perspective, these findings are 

inevitably limited, “not because of an alleged gap between ourselves and the world but simply 

because we can never be sure what the future will bring, not least because what the future will look 

like depends also on our own ongoing actions” (Biesta, 2010, p.111). New knowledge gained is 

therefore to be understood in terms of probabilities rather than fixed general laws. Implications for 

policy are discussed, as actions that affect what the future will look like. 

 

5.2 Post-16 Mathematics  

Given that previous studies have found strong opposition to compulsory mathematics, perhaps the 

most unexpected finding was the very low proportion (9%) of students who claimed they would not 

have chosen any mathematics qualification. In contrast, Noyes and Adkins’ (2006) found that over 

80% of A level students disagreed with mathematics becoming compulsory to 18. In a more 

comparable context to the current study, 70% of GCSE resit students reported that they would not 

have chosen to study mathematics (Bellamy, 2017). However, both these studies referred to 

mathematics in general rather than to specific qualifications, so perhaps students are more willing 

to participate if they have an idea of what mathematics is involved. Indeed, Noyes and Adkins 

proposed that the lack of appropriate alternatives to A level could contribute to students’ resistance 

to studying mathematics. My own findings support this view, suggesting that the choice of 

qualification matters to students. 

 

One crucial aspect of these qualifications was the level of difficulty. This finding clearly reflects 

Sheldrake et al.’s (2015) conclusion that students’ self-belief is central to their choice of whether to 

study post-compulsory mathematics. Furthermore, in the same study, extrinsic motivations and 

emotional responses to mathematics were found to contribute significantly to students’ decisions, 

mirroring my own findings. This congruence is perhaps surprising, given that Sheldrake et al. were 

investigating A level participation amongst higher attaining learners. Since the same reasoning 

appears to persist across the ability range, it seems that the key issue is not students’ ability, but 

rather their assessment of their own ability in relation to the apparent difficulty of the qualification. 

 

Although existing qualitative research has highlighted the motivating effects of classroom 

structures, the same factors appeared less important for students in the current study. Classroom 

structures such as smaller class sizes and greater academic support, seen as highly motivational by 
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Anderson and Peart (2016) in their study of FE learners, were only raised here in the interview with 

Emily, who spontaneously discussed class size and teaching styles. Despite being given the 

opportunity through open-ended questions, similar issues were not raised by questionnaire 

participants. A possible explanation is that these classroom structures are not major factors in 

students’ decision making, but that they do have ongoing motivational value within the classroom. 

Similarly, gender was not found to be a significant factor for students in this study, despite previous 

findings that girls are often less likely than boys to choose to study mathematics (Codiroli Mcmaster, 

2017; Noyes, 2009), and more likely to under-estimate their own ability (Sheldrake et al., 2015). 

Thus, we might have expected more girls to be in the ‘conscripts’ or ‘misplaced up’ groups. However, 

as the two smallest groups (N=17 and N=7 respectively), it is possible that the samples were not 

large enough to reveal a difference.  

 

While many students had strong opinions about their preferred course, a not insignificant number 

(12%) were undecided, suggesting a need for students to be better informed. However, this also 

raises a deeper issue about how and when students develop the skills to make decisions for 

themselves. Indeed, during the interview, Emily described feeling that teachers were better 

qualified to make decisions on for her. As Towler, Wooner and Wall (2001) write, perhaps students 

are simply not ready to take on the responsibility of decision making. The recent raising of the 

participation age goes some way towards reducing this responsibility for 16-year-olds, but does not 

fully address the problem, as students will still need to be ready to make their own choices at 18. 

Hence, more research is needed to explore the explicit and implicit ways in which decision-making 

is taught in the English school system.  

 

5.3 Autonomous and Controlled Motivations 

The volunteer and conscript groups were intended to represent autonomous and controlled 

motivations respectively. However, it was evident from reasons students gave that this was not the 

case. Many of the volunteers were motivated extrinsically, for example by university entrance 

requirements or by a desire to stop studying mathematics as soon as possible. Furthermore, many 

motivations cited by conscripts for not studying mathematics were intrinsic, such as emotional 

responses to mathematics and desire to study other subjects. While the self-determination theory 

literature strongly suggests that autonomously motivated students would have higher attainment 

(Guay, Ratelle & Chanal, 2008; Middleton & Spanias, 1999), the lack of a clear division between 

intrinsically and extrinsically motivated students explains the absence of any significant difference 

in pass rates between volunteers and conscripts. 
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Indeed, most students appeared to experience controlled motivation, since the extrinsic 

motivations of qualification value and policy structures far outweighed intrinsic motivations such 

as mathematics value. However, there was evidence of a difference between students choosing 

different qualifications. The choice of GCSE was often motivated by extrinsic material gain (Mujtaba 

et al., 2015), since the GCSE was viewed as respected, recognised and carrying exchange value. In 

contrast, students opting for FSQ were more likely to refer to specific numeracy skills, paralleling 

Dalby’s (2013; 2015) findings of the motivational value of the functional curriculum. In both cases, 

it is somewhat concerning that there was no reference at all to enjoyment of mathematics as an 

intrinsically motivating factor. In his seminal report, Cockcroft (1982) argued that enjoyment should 

be a primary reason for teaching mathematics, referencing the experience of 7-year-old Anna and 

19-year-old Fynn: 

“Anna and I had both seen that maths was more than just working out problems. It was a 
doorway to magic, mysterious, brain-cracking worlds . . . it was exciting and vast beyond 
understanding.” (Fynn, 1974, as cited in Cockcroft, 1982, p.2). 
 

If students have not experienced the satisfaction of exploring mathematics in this way, then their 

reluctance to continue studying it any longer than necessary is understandable. Whether post-16 

mathematics continues to be compulsory or not, there is clearly an urgent need to find ways of 

teaching mathematics that are enjoyable rather than painful. 

 

5.4 Policy Implications 

Grouping students into volunteers and conscripts, while not necessarily reflecting their underlying 

motivations, does give a valuable indication of students’ potential choices, with implications for 

policy decisions. Firstly, the low proportion of conscripts suggests that compulsion to study 

mathematics is not as necessary as was previously supposed. Secondly, the low pass rates for GCSE 

for both volunteers and conscripts indicate that, for many students, the Wolf reforms are not 

working. Where students do pass, this is predominantly on low level FSQ, which may not be any 

higher than the GCSE grade they entered college with. Thus, a critical question is whether it is better 

to enter students for a lower level qualification that they will almost certainly pass, compared to a 

higher level qualification which they risk failing. Balanced against the risk of failure is the risk of 

holding students back from achieving. Indeed, almost a third of students sampled were prepared 

to choose a higher qualification than the one they had been placed on. There are parallels here with 

Boaler, William and Brown’s (2000) work on ability grouping in schools. They found that students 

in lower sets were frequently demotivated by restrictions placed on their attainment, since at the 

time the Foundation tier of GCSE was restricted to grades D to G, meaning that the critical C grade 

was unobtainable. In the same way, students entered for FSQ at college may be demotivated by 

not having the opportunity to improve their GCSE grade. Cornish (2017) described similar FE policies 
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as exclusionary, citing cases where only having access to low level mathematics qualifications 

prevented students from progressing to higher level vocational courses. The evidence here thus 

supports calls by the Association of Colleges for increased flexibility in FE funding so that students 

can pursue the qualification most appropriate to them (Sezen, 2019). I would go further to suggest 

that post-16 mathematics could be made voluntary, with financial incentives for colleges who enrol 

students on mathematics courses, rather than disincentives for not doing so.  

 

Even during this study, the funding goalposts have moved. From September 2019, students will be 

allowed to stop taking mathematics once they have achieved either GCSE grade 4 or FSQ level 2, 

whereas previously only GCSE was acceptable (ESFA, 2019). Students who see GCSE as an exit 

qualification are likely to welcome this change, and to switch their preference to FSQ level 2 as the 

easier of the two options. However, it is yet to be seen whether the move will lead to wider 

acceptance of FSQ level 2 as an equivalent to GCSE grade 4 in its gatekeeping function. At present, 

GCSE is still an entry requirement for some universities (e.g. University of Bristol, n.d.) and for some 

careers, such as teaching (Gov.UK, n.d. b). The withdrawal of the funding condition could mean that 

many students are prevented from retaking GCSE, hindering their future prospects, the very thing 

that the Wolf reforms were intended to protect against.  

 

While this research does not directly address social inequality, it is worth noting that post-16 

compulsory mathematics disproportionately affects disadvantaged students, that is, those from 

families with low socio-economic status (Hutchinson et al., 2018). Even controlling for prior 

attainment, choices at age 16 have been shown to produce “strong inequality” (Hupkau, McNally, 

Ruiz-Valenzuela & Ventura, 2017, p.42). Seeking to quantify the extent of this issue, Hutchinson et 

al. (2018) developed a 'segregation index', which in 2016 stood at 21.2% for the UK as a whole, 

meaning that “around 21.2 per cent of disadvantaged pupils would need to switch their post-16 

destination to match the destinations of non-disadvantaged students” (p.17). The region where this 

study takes place is among the ten most segregated in the country, with a segregation index of 34%, 

suggesting that the proportion of disadvantaged students is likely to be high, even compared to 

other FE colleges. Further research is therefore needed, taking disadvantaged students as a distinct 

category, in order to fully assess the impact of the Wolf reforms on post-16 segregation. 
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5.5 Limitations 

The use of mixed methods in this study enabled me to draw on the strengths of both quantitative 

and qualitative approaches. However, the use of multiple methods in a single study can also be 

demanding and time-consuming, requiring expertise in both quantitative and qualitative methods, 

as well as knowledge of how to combine them (Johnson & Onwuegbuzie, 2004). For me, the 

challenge was to become confident with qualitative interviewing as well as with statistical methods. 

Kvale (1996) suggests that the only way to become an expert interviewer is by interviewing, so that 

using the method here has given me valuable practice as well as yielding some worthwhile data. 

Furthermore, the explicit interpretation that is highlighted in qualitative approaches has 

heightened my awareness of the interpretation involved in choosing how to measure and 

categorise quantitative data (Pring, 2015).  

 

An additional challenge with a mixed methods design is that the quality standards of both traditions 

need to be considered. In the quantitative analysis, it has been assumed that students are 

independent of one another, although this may not be the case. A larger, multi-college sample and 

multi-level modelling methods would be needed in order to rule out potential classroom, site and 

college effects. Additionally, while it is possible to establish, to an extent, the validity of the 

questionnaire in measuring what it intends to measure (Field, 2018), ascertaining reliability is more 

difficult. As questionnaire data were only collected at one time point, they cannot be given undue 

weight, particularly as students’ attitudes and choices may well change over time. Consequently, 

findings provide a snapshot, rather than a complete, long-term picture. Findings from the 

qualitative interview are similarly time bound. However, a key quality indicator in this case is 

trustworthiness, characterised by “the criteria of credibility, transferability, dependability, and 

confirmability” (Nowell et al., 2017, p.3). I have therefore aimed at transparency in reporting both 

research decisions and my own positionality.  

 

While the current study has produced insights into the views of students at one FE college site, the 

limited sample means that findings cannot be considered generalisable beyond this site, although 

there may be relevance for similar contexts. Furthermore, while conducting questionnaires in the 

classroom resulted in a high response rate, it also introduced potential bias by only including 

students that were present on that day. Amongst many possible reasons for students being absent, 

some may have chosen to ‘opt out’ of mathematics by not attending their lesson (Head, 2016). 

Reducing this bias would have required specific targeting of non-attending, and potentially 

truanting, students, which is clearly a highly sensitive area. Studies taking school absence as their 

focus tend to either make use of large-scale attendance data (e.g. Darmody, Smyth & McCoy, 2008) 

or spend significant amounts of time building trusting relationships with ‘missing’ students (e.g. 
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Billington, 2018). As neither of these approaches were feasible in this case, it is important to note 

that the number of students identifying as conscripts is likely to be an underestimate. For the 

qualitative interview the sample of only one student, instead of four as intended, demonstrates 

“the extent to which researchers may not have as much control as they like to think” (Barbour & 

Schostak, 2005, p.45). A more accessible approach might have been to ask students to stay behind 

after class rather than going to the effort of making a separate appointment. Nevertheless, it does 

mean that the one interview conducted was with a unique individual, being the only one sufficiently 

engaged to show up, and therefore emphatically only representative of herself. 
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Chapter 6: Conclusion 

6.1 Summary of Findings 

A key finding of this study is that nearly 80% of students taking compulsory post-16 mathematics 

courses would have chosen to study mathematics voluntarily. There is a notable preference for 

GCSE over FSQ due to both the gatekeeping and exit functions of the GCSE qualification. 

Consequently, a number of students are currently entered for a lower qualification than the one 

they would choose, potentially restricting their future educational and employment options. 

Students arrive at decisions by weighing up a qualification’s difficulty against its value, based on 

their own perceptions and in relation to their own mathematical abilities. These perceptions are 

influenced by the effort of understanding, and adapting to, new qualifications, as well as their 

emotions towards mathematics. These emotions appear to be almost entirely negative; no one 

chooses mathematics for fun. Student decision-making is further constrained by their awareness of 

policy requirements and, to a lesser extent, by qualification and classroom structures. That is, they 

are only able to choose from what is offered. 

 

The study also confirms the picture painted by national GCSE resit pass rates, in that most students 

do not pass their post-16 qualification. This is not significantly affected by whether students are 

volunteers or conscripts to the course. What is more crucial to a students’ chances of passing is the 

qualification taken, since FSQ Entry 3 students are almost certain to pass, whereas over two thirds 

of GCSE and FSQ Level 2 students fail. A small number of students do benefit from the compulsory 

mathematics policy, as they pass qualifications that they would not otherwise have chosen to take. 

However, concerns remain that, despite the Wolf reforms, many students are not achieving the 

levels required of them. 

 

6.2 Suggestions for Future Research 

There is an evident need for continued evaluation of changing post-16 mathematics policies. The 

recent move to allow both GCSE and FSQ level 2 as acceptable exit qualifications could benefit 

students by allowing them the choice between two equivalent pathways. However, further 

research is needed to monitor the extent to which this change discourages colleges from offering 

GCSE to students who have already achieved FSQ level 2, as well as the extent to which this does in 

practice affect students’ future trajectories. Building on the work of Hutchinson et al. (2018), there 

is also scope for specific evaluation of these policies in relation to their impact on disadvantaged 

students. 
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As the findings here suggest, most students on FE mathematics courses experience controlled 

motivation. Finding ways to increase autonomous motivation in this context is necessary, not only 

to improve student attainment, but also to improve students’ emotional relationship with 

mathematics. Moving to a fully optional post-16 mathematics model would clearly increase student 

autonomy significantly. However, even within the current policy context there is potential for 

colleges to promote autonomy by involving students in decisions about their own learning, 

including, but not restricted to, decisions about which qualification to take. Taking a broader view, 

and in the light of the raising the participation age agenda, there is also a gap in existing research 

for investigation of how students are prepared through their educational experiences to make 

major life decisions for themselves at the age of 18 and beyond.  
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Appendix A: Maths Qualifications Research Questionnaire  

I have read and understood the Information for Participants sheet, and I agree to take part in this 

research:    Yes   No 

 

Maths Qualifications 

This college currently offers two maths qualifications: Functional Skills and GCSE.  

In your opinion, what are the main differences between Functional Skills and GCSE maths? 

 

Some colleges also offer a different qualification: Core Maths.  

Have you heard of Core Maths before?     Yes   No 

If yes, in your opinion, what are the main differences between Core Maths and GCSE maths? 

 

How many times have you taken these maths qualifications in the past? (Please tick) 

Functional Skills: Entry 3 
 

 Never  1  2  3 or more 

Functional Skills: Level 1 
 

 Never  1  2  3 or more 

Functional Skills: Level 2 
 

 Never  1  2  3 or more 

GCSE  Never  1  2  3 or more 
     
Other:_____________ 
 

 Never  1  2  3 or more 

 

Which maths qualification are you currently taking? (Please tick one) 

 Functional Skills: Entry 3  Functional Skills: Level 1  Functional Skills: Level 2  

 GCSE     Other:_______________  Don’t know 
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If it was up to you, which maths qualification would you choose to take this year? (Please tick one) 

 Functional Skills: Entry 3  Functional Skills: Level 1  Functional Skills: Level 2  

 GCSE     Core Maths    Other:_______________ 

 None     Don’t know 

 

Why? 

 

Your Current Maths Course 

My current maths course is: (Please tick one box on each row) 

 
Too easy for me 

 

 
 

 

 
A bit easy for me 

 

 

 
About the right 

level for me 

 

 
A bit hard for me 

 

 

 
Too hard for me 

 

 
 

 
Not at all 

relevant to my 
main course 

 
 

 

 
Mostly not 

relevant to my 
main course 

 
 

 
Partly relevant 

to my main 
course 

 

 
 
 

 
Mostly relevant 

to my main 
course 

 
 

 
Very relevant to 
my main course 

 

 
 
 

 
Not at all useful 
for everyday life 

 
 

 

 
Mostly not 
useful for 

everyday life 

 
 

 
Partly useful for 

everyday life 

 
 
 

 
Mostly useful for 

everyday life 

 
 

 
Very useful for 
everyday life 

 
 
 

 
Not at all 

important for my 
future career 

 

 
Mostly not 

important for my 
future career 

 

 
Partly important 

for my future 
career 

 
 
 

 
Mostly 

important for my 
future career 

 
 

 
Very important 
for my future 

career 
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About You 

Gender:  Male   Female  Other   Prefer not to say 

 

Age:   16   17   18   19 or more years old 

 

 

About This Questionnaire 

Do you have any comments, questions or suggestions about this questionnaire? 

 

Would you be happy to be contacted for a follow-up interview to ask you in more detail about 

your responses?  Yes   No 

 

Would you like to receive a summary of the research findings?    Yes   No 

If yes, please provide your email address: 

_______________________________________________ 

This will only be used to send you the research summary and will not be linked to your survey responses.  

 

 

Permission to Use Personal Data 

I give permission for my mock exam marks and/or end of year maths exam marks to be linked to 

my questionnaire responses. I understand that all data will be made anonymous as soon as 

possible, so that I will not be able to be identified.    Yes   No 

 

Student number: _____________________  Name: 

_____________________________ 

Signature: __________________________  Date: 

______________________________ 

 

Thank you for your time in completing the survey.  
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Appendix B: Interview Outline  

 

The big question: Given the choice, would students opt to study maths post-16? Why? 

 

Sub-questions: 

1. Student choice categories (volunteer, conscript, misplaced up/ down) 

- How would you group them? What would you call each category? 

 

2. Reasons 

- Do you think it matters what maths qualification you are taking, as long as you are 

studying some maths?  

- Which reasons are most important to you? One main reason or a combination of 

several?  

- Are there any not important?  

 

3. Differences between qualifications 

- Do you think you have enough information to choose between them?  

- Where does this information come from?  

 

4. Who chooses? 

- Do you think you are old enough to make this decision yourself? 

- Who do you think should make the decision?  

 

5. What next? 

- Who do you think this information would be useful for?  
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Appendix C: Interview Consent Form  

 

Consent Form for Interview 

June 2019 

 Please 
tick box: 

I confirm that I have been briefed on the purpose of the interview and have had 
the opportunity to ask questions. 
 

 

I understand that my participation is voluntary and that I am free to withdraw at 
any time without giving any reason and without there being any negative 
consequences. In addition, should I not wish to answer any particular question or 
questions, I am free to decline.  
 

 

I understand that my responses will be kept strictly confidential. I understand that 
my name will not be linked with the research materials, and will not be identified 
or identifiable in the report or reports that result from the research.  
 

 

I agree for this interview to be voice-recorded. I understand that the audio 
recording made of this interview will be used only for analysis and that extracts 
from the interview, from which I would not be personally identified, may be used 
in any assignment or report developed as a result of the research. I understand 
that no other use will be made of the recording without my written permission, 
and that no one apart from the researcher will be allowed access to the original 
recording. 
 

 

I agree that my anonymised data will be kept for future research purposes such as 
publications related to this study after the completion of the study. 
  

 

 
I agree to take part in this interview. 
 
 
 
 
 

 

 

________________________ ________________         ___________________ 

Name of participant Date                                     Signature 

 

______________________ ______________         __________________ 
Name of researcher Date                                     Signature 

 

 
 
Adapted from 
https://www.sheffield.ac.uk/polopoly_fs/1.360069!/file/Consent_form_for_Adaptive_Designs_AppendixC.docx 
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Appendix D: Excerpt from Interview Transcript 

J – Jennifer (interviewer) 
E – Emily (participant) 
 
J Okay. What else haven't I asked about? So do you think it's important for people I guess 

like you at college to be doing some sort of maths regardless of whether it's functional 
skills or GCSE? 
 

E Yes definitely because it is going to- it's going to count towards your future. With the 
subject I actually want to do, I mean it's not- it's not something that's going to affect me 
majorly because I'm working in childcare. But at the same time it is because obviously 
ratios and like organising things. I'm going to need to- Say I was working in the kitchen I'd 
need to know the food ratio and stuff, so it is going to affect and obviously you need to 
know how to count, to count how many children. Obviously maths is needed but with the 
exact job I want to do it's childcare ranged, but I actually want to teach English so I'm not 
going to be using maths as much as I would be using English. But it is still needed for a lot 
of things like you can't just go in and have zero maths and then suddenly be asked to 
count 30 students. Like you're not even going to know how to do that if you don't know 
any maths.  
 

J Yeah. 
 
E So you don't [inaudible] maths. 
 
J Okay, and do you think it matters who decides which course you do? Do you think it 

would be very different if you'd arrived at college and they'd said like "There's GCSE, 
there's functional skills, what do you want to do?" 
 

E I think if I had the option back then I probably would have chose GCSE purely because 
that's what I was used to. But having it chose for me I think it was the best option because 
then looking at my grades I'd kind of- Seeing like all of the information that I got last year 
they kind of- I think they knew what was- what would be the best option for me. And 
obviously they're qualified to do this. So for it to be thrown at me like "which one would 
you choose?" it's not really my decision because they're more qualified than I am. 
 

J So almost you don't have enough information at that point.  
 
E Yeah, I don't have enough information to choose: "Oh yeah, I am good at this, and not 

good at this." I mean BKSB helped as well because it had all of the list of what I'm good at 
and the areas I'm struggling with on the site. I don't know if you've seen the site? 
 

J Yeah I have. So, you need to go through that, is it a diagnostic assessment? 
 
E Yeah, the diagnostic assessments and the skill checks as well. And obviously the initial  

assessment at the start of the year. 
 

J And do you think that told you things you didn't know already, like "oh I am good at this"?  
 
E It told me the areas I'm good at and it told me the areas I need to brush up on, and the 

areas I'm really not good at. So it did help and I got to brush up on these areas as well as 
strengths in the areas I was already good at. So I didn't focus too much on- so much on 
like percentages, I focused more on like ratio, or I focused more on like money and weight 
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and capacity and stuff. So knowing where you are good at and where you're not was a big 
help when it came to study. 
 

J Yeah that does sound useful . . . Going back to, doing the questionnaires was interesting  
because I basically asked that question to everyone of "what maths would you choose? 
Would you choose to do any maths?" And I was sort of expecting quite a lot of people to 
say "oh I don't want to do maths, I hate maths". And it was a very small number of people 
that said that, and quite a lot of them were like you: you think it's really important to be 
doing some sort of maths.  
 

E I do hate maths. So I've just got to suck it up and do it. 
 
J Do you ever enjoy it, or is it always painful? 
 
E It depends on the subjects, like there's subjects I like in maths and subjects I don't like in  

maths. So ratio has always been a subject I've quite struggled with in maths, so I don't 
particularly like it. Money, weight and capacity is also something I've struggled with a bit 
in maths but things like time and money is something I've always been quite strong at. 
And addition and subtraction is something I've also been good at. I can do that in my head 
and I can do that with a calculator. I mean the calculator's in front of you. So there are 
quite strong points, so knowing my strengths and my weaknesses is also a good thing.  
 

J Yes. So you don't automatically switch off just because something is maths? 
 
E I just look at it like, I just give it a try and obviously if I'm not good at it, I'm not good at it.   

I'm not going to be like "Oh I hate this I'm not going to do it". I think hate is a bit of a 
strong word. So I would just say I dislike the subject.  
 

J Yes. It's interesting that you can pick out bits of it that you don't like.  
 
. . .  
 
J That's off topic but it's really interesting. Yeah so going back to this, out of the 

questionnaire that there were some students who said “I don't want to do maths at 
all”. . . 
 

E I wouldn't say I don't want to do maths because even though I may struggle with it, it is  
something I will need. So I kind of just like, get it out of the way. Don't worry about it, just 
get it done with. Like don't think about all the negative sides of it. Just get it done. That's 
how I'm thinking of it. I mean I've been through a lot. So I think if I just all of a sudden just 
went off and went "I'm not doing this" then I'm just giving up too early. Which is my 
viewpoint it's like when, as I said before when my mum went through her treatment 
instead of just going "I give up, I'm not dealing with this", I stuck by my mum. And I made 
sure I was there, because for me to be thinking of myself in that situation is just really 
selfish. So I just did things for my mum and just thought about my mum the whole time. 
So, which is kind of like how I feel towards maths. So I mean not really the same but in my 
head I feel even though I hate it I'm gonna get it done because it's towards my education. 
And it will be- [inaudible] 
 

J You know you have the ability to go through hard things even if you don't want to?  
 
E Even if I don't want to.  
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Appendix E: Numerical Scores for Attitudes Scales 
 
 

 Scores 

1 2 3 4 5 

Difficult Too easy for 

me 

A bit easy for 

me 

 

About the 

right level for 

me 

A bit hard for 

me 

 

Too hard for 

me 

 

Relevant Not at all 

relevant to my 

main course 

Mostly not 

relevant to my 

main course 

Partly 

relevant to my 

main course 

Mostly 

relevant to my 

main course 

Very relevant 

to my main 

course 

Useful Not at all 

useful for 

everyday life 

Mostly not 

useful for 

everyday life 

Partly useful 

for everyday 

life 

Mostly useful 

for everyday 

life 

Very useful 

for everyday 

life 

Important Not at all 

important for 

my future 

career 

Mostly not 

important for 

my future 

career 

Partly 

important for 

my future 

career 

Mostly 

important for 

my future 

career 

Very 

important for 

my future 

career 
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Appendix F: Coding Structure for Qualitative Responses 
 
 

Code 
 

Content 
 

Adaptation 
 

familiar, what I'm used to, same as last year, new 
 

Classroom 
structures 

teacher, class size, behaviour, support 
 

Difficulty 
 

hard, easy, higher, lower, level, 1 mark away, failed, able, capable, I can/ 
can't, struggle, simple/complicated 

Emotion 
 

hate, dislike, stress, pressure 
 

Information 
 

don’t know, no difference, not qualified to choose 
 

Mathematics value 
 
 

need/ don't need maths skills, examples of maths skills (+-x/ ratio % etc), 
real life maths, day to day maths, knowing how numbers work, know 
enough maths already, improve skills 

Policy structures 
 

get it done/ over with, required, for people with a grade 2/3, have to 
retake 

Qualification 
structures calculator, amount covered, teaching approach, no of levels/ exams 

Qualification value 
 
 

qual needed/ not needed for future/ job/ career/ CV/ uni/ course, achieve 
high marks/ better grade, qual respected/ important/ recognised/ 
mainstream, just want GCSE 
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Appendix G: School of Education Research Ethics Form 

Name:  Jennifer Norris 

Proposed research project: Investigating the impact of compulsory mathematics on students’ 
mathematics engagement and attainment in a Further Education college 

Proposed funder(s): N/A 

Discussant for the ethics meeting: Julie Haslam 

Name of supervisor: William Browne 

Has your supervisor seen this submitted draft of your ethics application? Y 

Ethical issues discussed and decisions taken: 
1. Researcher access/exit 

I have negotiated access to collect data within my existing workplace.  Participating 
students will be given a survey to complete during their college mathematics lessons, 
which will take approximately 10-15 minutes to complete. The survey will be kept short 
(maximum 2 pages) in order to minimise time taken away from lessons. As this is an 
exploratory research design rather than an intervention, I do not anticipate any exit 
issues. However, participants will be given my contact details in case any issues arise.  
 

2. Power and participant relations 
Both as a member of staff and as a researcher, the locus of power in this context between 
myself and the participants could be seen to rest with me. This is mitigated to some 
extent by the Further Education ethos of treating students as independent adults, which 
means students tend to have more of an adult-to-adult relationship with teachers 
compared to secondary schools. It also helps that my role in the college is that of a 
learning support tutor rather than a classroom teacher, which means students often see 
me as someone to confide in about difficulties they are facing at college. However, power 
relations still exist and will be borne in mind when asking participants to complete surveys 
and take part in interviews, making it as clear as possible that participation is optional and 
not a compulsory piece of college work. 
 
As a researcher going into teachers’ classrooms, I also need to be aware of power 
relations with the class teachers, making sure that I’m not undermining them. To ensure 
the locus of control remains with the teacher I will meet with them in advance to explain 
the purpose of the survey and share my plan for the lesson with them, including the 
information sheet and consent form. I will also agree with them the best time in the 
lesson to conduct the survey, which may be in the break after the lesson ends in order to 
minimise loss of teaching time.  
 
 

3. Information given to participants 
The purpose of the research will be explained verbally to students participating in the 
survey, and also provided as an information sheet. This needs to be explained sensitively, 
as there is the potential for negative consequences by drawing students’ attention to the 
‘compulsory’ or ‘forced’ nature of their maths enrolment. I will therefore write a script to 
use in introducing the research that uses neutral or positive language regarding the 
compulsory maths policy. Similar language will be used in the information sheet, which 
participants can read and refer to themselves. They will be asked to indicate that they 
understand the information and consent to participate.  
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I will check students’ understanding of the information provided by asking a student in 
each group to explain it back to me, and by giving opportunities for any student to ask any 
questions. I will conduct a small pilot to check that the language used makes sense to 
participants, and to explore ways of checking understanding. The survey will be designed 
to be as visually accessible as possible, e.g. spacing out questions, reasonably large font 
size, printed on pale coloured paper.  
 
The purpose of the study will be reiterated to interview participants, who will also have 
time to re-read the information sheet, indicate their consent to taking part in the 
interview, and ask any further questions.  
 

4. Participant’s right of withdrawal 
Survey participants will be told that they can withdraw from the study at any point by not 
completing the survey, or by ticking ‘no’ to the consent question.  Incomplete responses 
and refusals will be removed from the analysis. Participants will also be informed that 
they can choose not to respond to any question. They will be informed that they can 
choose to withdraw at any point before the exam results are matched and data 
anonymised, simply by contacting me. There will be no penalty for any of these actions.  
 
Interview participants will be told they can withdraw at any point by asking for the 
interview to stop, with immediate effect. Incomplete interviews will not be included in 
the analysis.  
 

5. Informed Consent 
Students will be asked to consent to their survey responses being included in the study. At 
the end of the survey, they will be asked for additional consent for their survey responses 
to be matched to their end of year exam results, and for consent to be potentially 
contacted for a follow up interview. Students who refuse consent for their exam results to 
be used will be included in the survey analysis and then removed before matching with 
exam results takes places. Only students who have consented will be contacted to request 
a follow up interview.  
 
Interview participants will have the purpose of the research explained again and will be 
asked to confirm their consent to take part in the interview.  
 

6. Complaints procedure 
My contact details will be provided to participants and to teachers of the participating 
students so that they can contact me with any concerns. The information sheet will also 
include contact details for my dissertation supervisor, in the case that any student or staff 
member wants to raise concerns about the research with a member of university staff.  
 

7. Safety and well-being of participants/researchers 
The research will take place within the college environment, where the normal college 
safety procedures will apply. The survey will be carried out in the classroom environment, 
within the students’ normal maths lessons or soon after and with the class teacher 
present. Interviews will also take place in a college classroom in order to provide a quiet 
space, while also still being covered by college safety and safeguarding systems. It is 
therefore anticipated that there will be no safety-related issues resulting from this 
project.  
 
In terms of student well-being, there is potential for the research topic to cause 
participants to focus on topics they may find frustrating or distressing, such as past 
experiences of failure. It will be made clear that participants are welcome to discuss the 
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topic further with either myself, their maths teacher, or another member of pastoral staff 
such as their tutor, if they would like to do so. I will communicate this to maths teachers 
and pastoral staff in advance, so it makes sense to them if a student does approach them.  

 
8. Anonymity/confidentiality 

Survey responses will be associated with college student numbers, not names, in order to 
anonymise the data as soon as possible. Once the data has been matched with exam 
results, the identifying student numbers will be removed, and only aggregated results will 
be reported. Identifying information will also be removed from open-ended responses.  
 
Interviewees will be assigned a pseudonym, and all identifying information will be 
removed from transcripts. Survey responses will be used to purposefully sample possible 
interviewees, but survey responses will not be subsequently matched to interview data.  

 
9. Data collection 

Data will be collected by means of a paper survey, completed by students in a group 
setting (their normal maths class), where I will be present to introduce the survey and 
answer any questions. Responses will then be entered onto an electronic database.   
 
Interviews will be recorded and then transcribed, with both versions stored electronically. 
Where possible, I will show the transcript to the interviewee after transcription to ensure 
they are happy with it.  
 
Secondary exam results data, including raw scores and pass/ fail results, will be requested 
from the college Exams team. Mock exam results will be requested from the college 
mathematics department. These will be matched with survey participants using college ID 
numbers and entered on the same database. Results from non-participants will be 
removed.  
 

10. Data analysis 
Survey and examination results data will be analysed using the SPSS software package. 
Open-ended responses and interview transcripts will be analysed using thematic coding. 
 

11. Data storage 
Electronic data, including the database of survey responses, digital voice recordings of 
interviews and interview transcripts, will be stored in a passworded area on university 
computers. Paper copies of surveys and interview notes will be stored securely in a locked 
cupboard either on the college premises or at the researcher’s home, so that only the 
researcher will have access to the raw data.  
 

12. Data protection (see: http://www.bristol.ac.uk/secretary/data-protection/) 
Data will be protected in line with the UK Data Protection Act 2018. Participants will be 
fully informed about the purpose of the data collection, as well as how their data will be 
used. Only data relevant to the study will be collected. Personal data will only be 
accessible by myself as the researcher. Identifiable data will only be stored for as long as 
necessary, i.e. until the masters qualification has been awarded, and will be anonymised 
as soon as possible. Only anonymised data will be published and shared, e.g. with the 
college. In the case of survey responses this will be primarily aggregated data. Some 
individual quotes from both survey responses and interviews may also be shared, in an 
anonymised form. Data collected will only be used for the purposes of this research study.  
 
 

13. Feedback 
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A 1 page summary of findings will be produced to be sent out by email. Participants will 
be asked to opt in and to provide their email addresses if they would like to receive this 
summary. Email addresses will be stored separately from survey responses and only used 
for this purpose.  
Both the summary and full research report will be made available to the college principal 
and the head of maths. Other members of staff, including maths teachers, will be asked to 
opt-in if they want to receive a copy of the summary. 
 

 
14. Responsibilities to colleagues/academic community 

The research will be written up as a dissertation, which will be stored physically in the 
university library for access by members of the university.  
 

15. Reporting of research 
The study will primarily be written up as a master’s dissertation. A summary of findings 
will be provided in order to make the findings more easily accessible to interested parties, 
e.g. participants, college staff.  

 
 
 
If you feel you need to discuss any issue further, or to highlight difficulties, please contact the 

GSoE’s ethics co-ordinators who will suggest possible ways forward. 
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Appendix H: Information Sheet for Participants 

 

Maths Qualifications Research Questionnaire 

Information for Participants 

I am carrying out a research project as part of my Masters degree at the University of Bristol. You 

might also recognise me as a Study Plus maths coach.  

I am interested in your opinions about the different maths courses provided by the college. I’m 

not asking about your individual teacher and how they teach. I’m more interested in what you 

think about the qualification itself, e.g. Functional Skills or GCSE maths. 

Participation is entirely optional, but the more students who complete the survey, the better idea 

I will have about what students across the college really think.  

All your responses will be anonymous. When I write my report, no one will be able to identify 

your individual responses. I am asking you to write your name and student number because I 

want to match your answers to your exam results at the end of the year. If you’re happy for me to 

do this, please sign at the end of the questionnaire. Again, your results will not be linked to your 

name, so no one will know your individual result.   

All your responses are confidential. I won’t tell your teacher or anyone else what you have said, 

unless I am worried about your safety or the safety of someone else, then I will have to pass this 

on to the safeguarding team at college.  

If you want to talk through any issues raised by the questionnaire, you are welcome to speak to 

me afterwards, or to your maths teacher or Study Coach.  

I’ll be asking a few students to take part in follow-up interviews, so that I can ask you in more 

detail about your responses and get a better understanding of your experiences. If you’re happy 

for me to contact you to arrange an interview, please tick the box on the questionnaire. If not, 

that’s fine too.  

 

Any questions? Ask me now or email me: 

Jennifer Norris 

jn17486@bristol.ac.uk 

 

 

Any complaints or concerns about the research? You can speak to me directly, or contact my 

dissertation supervisor:  

William Browne  

william.browne@bristol.ac.uk 
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Appendix I: College Permission Email 

From: Jennifer Norris  
Sent: 23 January 2019 09:50 
To: LP 
Subject: Request for research access 
  
Dear LP,  
Following our conversation last summer about potentially conducting a research project at college 
for my master’s dissertation, I have now put together a more detailed research proposal. I would 
like to confirm with you that it's still okay for me to collect data in college?  
  
The proposal is currently with the university ethics board. I have attached the research proposal, 
ethics form, questionnaire and information sheet for participants. Please let me know if you're 
happy for me to go ahead with this? I'm also very happy to meet with you if there is anything 
you'd like to discuss further.  
  
Kind regards,  
Jenny 
  
jn17486@bristol.ac.uk 
 

 

From: Lee  
Sent: 29 January 2019 14:06 
To: Jennifer Norris 
Cc: EJ; MV 
Subject: RE: Request for research access 
  
Jenny 
  
Thanks for your note, and apologies for the delayed reply. 
  
We are happy to support you to undertake your research in College, as outlined in your proposal 
documentation. 
  
We would very much welcome being cited as the work progresses and receiving your final 
findings.  
  
I’ve copied in my colleagues EJ, Vice Principal and MV, Assistant Principal.  M is the SLT lead for 
English and mathematics.  It would be good to have a chat with M once you’re ready to start. 
  
Best wishes 
  
LP 
 
Principal & Chief Executive 
 

 

 




