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ABSTRACT

This study was conducted within the adult English and mathematics department of a further education (FE) college

in England. Traditionally, the majority of adult learners enrolling on mathematics courses at the research site come from

lower socio-economic backgrounds. In recent years, however, an emerging trend has been observed: increasing numbers

of individuals in professional careers are seeking to undertake mathematics assessments in order to progress further in

their chosen professional fields. Many professions now require not only higher-level qualifications, but also a recognised

Level 2 mathematics qualification (equivalent to a pass at General Certificate of Secondary Education or GCSE). The

research investigates how 15 professionals have managed to progress academically and professionally, often achieving

higher-level qualifications, without having first secured a Level 2 qualification in mathematics. Drawing on a review of

relevant literature and empirical data collected from research participants using questionnaires, the study explores the

barriers these individuals faced in attaining mathematics qualifications during their schooling, as well as throughout their

academic and professional journeys. Findings highlight inconsistencies regarding the level of mathematics required for

entry to, or completion of, postgraduate degree programmes, including teacher training. The study recommends the adoption

of a more robust and standardised approach to mathematics entry requirements for graduate and postgraduate programmes.

Furthermore, it advocates for fostering a culture of high expectations in relation to mathematics skills, particularly for those
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pursuing professional careers. The article also discusses practical strategies for achieving this expectation, including ways

to ensure that recommendations from Ofsted are effectively implemented by education leaders.

Keywords: Professional Occupations; Functional Skills Maths; Adult Learners; Maths Qualification; Numeracy Methods;

Further Education; United Kingdom

1. Introduction

Research has consistently highlighted the scale of chal-

lenges in adult numeracy. Around half of the adult population

in England is reported to have mathematics skills equivalent

to those of an 11-year-old [1,2]. Despite this fact and research

highlighting the negative impact of poor numeracy skills

on individuals and their families, entire communities and

society as a whole [3,4], there is quantitative evidence indicat-

ing that adult numeracy education is under-researched in the

United Kingdom [5]. Moreover, the international context of

the issue has been highlighted by studies that have shown

that poor numeracy skills amongst adults are prevalent, and

under-researched in many countries (including developed

nations [6]. Previous studies have explored adult numeracy

deficits, maths anxiety, and participation in adult mathemat-

ics education; however, little is known about adults who have

successfully navigated higher education and professional ca-

reers without obtaining a recognised Level 2 mathematics

qualification.

Adults who wish to improve their numeracy skills,

often to gain a qualification for further study or employ-

ment, may pursue learning through further education (FE)

colleges, adult and community learning providers, or work-

based routes such as apprenticeships. This study is situated

in the adult English and Mathematics department of an FE

college in England, where most learners enrol in Functional

Skills or GCSE mathematics because they lack a Level 2

qualification. A Level 2 mathematics qualification is defined

as a GCSE grade 4 or above (previously grade C), an O Level

grade C or above, or Functional Skills Level 2. Some learn-

ers may have obtained such qualifications during schooling

but are unable to provide certification. Motivations for re-

turning to study vary and include gaining entry onto access or

university courses, meeting apprenticeship or employment re-

quirements, supporting children with homework, improving

career prospects, and achieving personal goals. Fitzsimons [7]

similarly identified becoming a role model for children and

supporting them academically, preparing for further study

or employment, and becoming a better-informed citizen as

common motivations.

Learners seeking to enrol in mathematics at the case

study institution complete a paper-based initial assessment

designed by the department to determine their placement [8].

Based on performance and availability, learners are allocated

to classes ranging from Entry 1/Entry 2 to Level 1/Level

2. Historically, adult learners in FE colleges have predomi-

nantly come from disadvantaged or lower socio-economic

backgrounds, including those who are unemployed or em-

ployed in working-class occupations such as care or hospi-

tality [9]. Many also experienced disrupted schooling, which

adversely affected earlier attainment [10]. However, depart-

mental observations reveal a notableminority of learners who

are employed in well-paid middle-class professions, such as

teaching and nursing, who already hold undergraduate and,

in some cases, postgraduate qualifications. Consequently,

the demographic profile of adult mathematics learners ap-

pears increasingly diverse, extending beyond traditionally

disadvantaged groups.

Defining what constitutes a professional role is not al-

ways straightforward. According to the Equal Employment

Opportunity Commission, professional jobs are typically

those requiring a college degree [11]. Similarly, the Indeed

Career Guide describes professional jobs as those that require

specialised knowledge, advanced skills, and a certain level of

formal learning [12]. The guide also recognises the subjectiv-

ity of such definitions, as the level of education and training

required varies across professions. For this study, learners

seeking professional progression are defined as those enrolled

on programmes intended to lead to professional employment,

who are simultaneously working towards a Level 2 mathemat-

ics qualification to progress academically or professionally.

An open-ended questionnaire was developed to explore

participants’ educational histories, professional trajectories,

and perceptions of mathematics learning. The study also

investigated barriers to attaining mathematics qualifications,

as well as the strategies learners adopted to succeed academi-
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cally and professionally in the absence of such qualifications.

By drawing on existing research and reports on mathematics

education, this article identifies challenges and offers rec-

ommendations for teaching methods and resources that can

support learners in overcoming these barriers.

Within the context of a broad and under-researched

area of study (adult numeracy education), this research fo-

cuses on a specific group of adults studying numeracy for

professional progression to address two questions:

• What challenges do the adult learners face in their pro-

fessional journey without a Level 2maths qualification?

• What can be done to assist their progression and alleviate

their obstacles towards a Level 2 maths qualification?

2. Significance of the Research

The qualifications and skills required for professional

careers have been widely recognised as critical to both in-

dividual progression and wider workforce development [13].

A recent report by the Chartered Institute of Personnel and

Development (CIPD) highlights that “recruitment difficul-

ties … are more prevalent among professional occupations,

where 43% of employers say that applicants do not have

the required level of skills” [14]. Within this context, adult

mathematics skills remain a pressing concern, with national

studies consistently showing that levels of attainment are par-

ticularly low [1,2]. Earlier research [3,4] has also demonstrated

the impact of poor numeracy on academic and employment

opportunities, as well as on socio-economic participation

and quality of life.

Numeracy, however, continues to be undervalued by

the general public when compared with literacy. National

Numeracy observed that millions of adults risk missing out

on the personal, social, and economic benefits associated

with improved mathematical skills because they underes-

timate their importance in everyday life [15]. While these

concerns are well documented in relation to disadvantaged

groups, little is currently known about how individuals in

professional careers manage to progress academically and

professionally without holding a recognised mathematics

qualification. Jenkins et al. [16] also emphasise the lack of

research into participation in adult numeracy learning.

This study is therefore significant in two key respects.

It explores the ways in which professionals navigate aca-

demic and career pathways without a Level 2 mathematics

qualification and the barriers they encounter. Understanding

this issue is crucial, since a deficit in numeracy skills can re-

strict access to professional training, limit career progression,

or prevent individuals from entering their chosen profession

altogether. The study also contributes to the debate on ef-

fective approaches to mathematics education as it draws

attention to the relationship between teachers’ subject knowl-

edge, pedagogical approaches, and learners’ attainment in

mathematics. The study identifies gaps in current provision

and points towards strategies that could better support both

aspiring and established professionals in overcoming barriers

to mathematical achievement.

Regarding how the need for (and lack of) suitable maths

qualifications correlates with the teaching and learning of

maths, Ofsted states that “Long term curriculum planning

to develop pupils’ ability to use the facts and methods they

have been taught to solve familiar and unfamiliar problems

is uncommon” and that “some pupils, particularly those who

find learning mathematics more challenging and those taught

by non-specialist teachers, are not effectively taught how to

solve problems mathematically” [17]. Ofsted also emphasises

the importance of teaching the facts and methods needed by

learners to “form part of a strategy for solving a problem”

and, in highlighting the inter-relationship between learning

methods and knowledge acquisition, argues that “Calcula-

tion methods and presentation rules are procedural knowl-

edge that need to be taught and rehearsed to automaticity” [1].

They further argue that in schools where curriculum plan-

ning around the teaching of mathematical facts and methods

is weak, and where they tend “to take less account of what

pupils have learned previously and what they will study

later”, pupils are often “taught a series of disconnected math-

ematical methods and ‘tricks’ that apply only in specific

circumstances” [17]. The importance of teaching and learn-

ing suitable methods and maths knowledge, and allowing

opportunities for practising methods in addition to the en-

couragement of clear workings, is outlined by Norley [18].

3. Methodology

3.1. Literature Review

A structured review of the literature was conducted to

establish the context for the study and identify gaps in current
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knowledge. Academic journal articles, government reports,

policy documents, and practitioner publications relating to

adult numeracy, mathematics qualifications, employability,

professional progression, and adult learning were reviewed.

Particular attention was awarded to research examining bar-

riers to mathematics attainment among adults, the conse-

quences of low numeracy skills for employment and social

mobility, and the role of mathematics qualifications within

professional education pathways. The review also explored

evidence relating to mathematics pedagogy, teacher subject

knowledge, and adult learners’ experiences of returning to

mathematics education. The literature informed both the

design of the research instrument and the interpretation of

findings.

3.2. Research Design

This study adopted a qualitative case study design.

Case study research is particularly appropriate when investi-

gating a contemporary phenomenon within its real-life con-

text and when the boundaries between the phenomenon and

context are not clearly evident. The study was situated within

the adult English and mathematics department of a further

education college in England and focused on a specific group

of learners: adults seeking professional progression while

lacking a recognised Level 2 mathematics qualification.

According to Priya, “A case study is one of the most

extensively used strategies of qualitative social research” [19],

and therefore, a qualitative approach was selected because

the study sought to explore participants’ experiences, percep-

tions, and educational journeys rather than measure predeter-

mined variables. The case study design enabled an in-depth

examination of how participants navigated academic and pro-

fessional pathways despite not possessing a qualification that

is increasingly required for progression in many occupations.

3.3. Research Tool

Data were collected through an open-ended question-

naire developed specifically for this study. The questionnaire

was designed to gather information relating to participants’

educational backgrounds, employment histories, current and

future study aspirations, experiences of mathematics educa-

tion, and perceptions of the role of mathematics qualifica-

tions in professional advancement.

The use of open-ended questions enabled participants

to provide detailed reflective accounts while allowing data

to be collected efficiently across a relatively large group of

adult learners. The questionnaire also generated comparable

responses across participants while providing opportunities

for elaboration and personal reflection.

3.4. Research Participants

Purposive sampling was used to identify participants

who met the study criteria. Participants were required to

satisfy at least one of the following conditions: (a) currently

employed in a professional role, (b) already in possession

of an undergraduate or postgraduate qualification, or (c) en-

rolled on a programme leading to a professional career, such

as teaching, nursing, or midwifery.

Fifteen adult learners enrolled on Functional Skills

mathematics courses participated in the study. Ten partici-

pants were recruited during the 2023–2024 academic year

and a further five during the 2024–2025 academic year. De-

spite having achieved varying levels of academic and pro-

fessional success, all participants lacked a recognised Level

2 mathematics qualification and were studying mathematics

to support further educational or career progression.

Efforts were made to include participants from diverse

age, gender, and ethnic backgrounds in order to capture a

range of experiences and perspectives.

Eligibility criteria required participants to either hold a

professional job, have already obtained a first degree (with or

without a master’s degree), or be studying towards a degree

leading to a professional career such as nursing, midwifery,

or teaching. This information was derived from question-

naire responses and from students’ Individual Learning Plans

(ILPs). A shared characteristic across the group was that,

despite previous academic and professional success, partici-

pants lacked a Level 2 mathematics qualification that they

perceived as essential for future progression. Efforts were

made to include a diverse sample in terms of age, gender, and

ethnicity in order to minimise bias. Nevertheless, the cohort

was largely composed of young professionals, reflecting the

department’s wider population of learners.

Jenkins et al. [16] note that older adults often display

weaker numeracy skills but have historically benefitted from

entering the workforce at a time when employment opportu-

nities were less dependent on formal qualifications. In con-
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trast, the current competitive labour market places greater

emphasis on certified skills, and mathematics qualifications

are becoming increasingly important. Fifteen learners par-

ticipated in the study in total. Their demographic profiles,

drawn from the college’s Prosol database, are summarised

in Table 1 below. Three of the original participants did not

meet the criteria of an adult learner seeking professional

progression and so were not included in the study.

Table 1. Breakdown of participants by age, gender and ethnicity.

Participant Age Range Gender (Female/Male) Ethnic Group

1 30–39 F White English

2 20–29 F White English

3 50–59 M White English

4 50–59 F Black Caribbean British

5 40–49 F White and Asian British

6 40–49 F White English

7 20–29 F Black African British

8 30–39 F White English

9 40–49 M White English

10 40–49 F White English

11 20–29 F Indian

12 30–39 F Indian

13 30–39 F White English

14 20–29 F Black African British

15 70–79 M White English

Although women often face barriers to re-entering ed-

ucation, such as balancing family responsibilities [7], they

represented a clear majority in this study. This aligns with

the broader gender imbalance observed in the department’s

adult Mathematics (and English) courses.

3.5. Data Collection

Data were collected from three sources: departmental

mathematics initial assessment records, Individual Learn-

ing Plans (ILPs), and participant questionnaires. The initial

assessment and ILP data were used to verify participants’ ed-

ucational profiles and current learning goals. Questionnaire

data provided detailed insights into participants’ experiences,

perceptions, and motivations.

Questionnaires were administered at two points in time.

The first cohort of ten participants completed questionnaires

in January 2024 following the examination period, while the

second cohort of five participants completed questionnaires

in October 2024 before departmental mock examinations.

The timing of data collection was chosen to minimise dis-

ruption to learning activities while ensuring that participants

had sufficient experience of studying mathematics as adults

to reflect meaningfully on their journeys.

3.6. Data Analysis

The study deployed a descriptive qualitative question-

naire that allowed participants to reflect on their experiences

and express their thoughts and perceptions. Responses to

each question were explored in turn (see tables in the Results

section below). The narrative data were then synthesised to

inform recommendations and draw conclusions relevant to

the research questions.

Data were analysed using thematic analysis [20] in order

to identify and analyse themes within the responses. Re-

sponses were first read repeatedly to achieve familiarity with

the dataset. Initial codes were then generated to identify

recurring patterns and significant statements relating to par-

ticipants’ educational experiences, professional progression,

perceptions of mathematics, and barriers to obtaining a Level

2 qualification.

Codes were subsequently grouped into broader cate-

gories and themes. Coding was inductive, i.e., the themes

were developed from the data itself. The emerging themes

were reviewed and refined through an iterative process to

ensure that they accurately represented participants’ accounts

and addressed the research questions. Comparisons were

made across participant responses to identify common ex-

periences as well as notable differences. The final themes
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provided the basis for the presentation of findings and dis-

cussion.

3.7. Ethical Concerns

The study received institutional ethical approval prior

to data collection and adhered to the ethical principles

outlined in the British Educational Research Association

(BERA) Ethical Guidelines for Educational Research [21].

Participation was entirely voluntary and informed consent

was obtained from all participants before involvement in the

study.

Participants were informed of their right to withdraw

at any stage without consequence. Confidentiality and

anonymity were maintained throughout the research pro-

cess [22], with all identifying information removed from the

dataset and subsequent reporting of findings. Data was stored

securely and accessed only by the research team.

As participants were enrolled in classes taught by the

first author, particular attention was given to issues of power

imbalance and social desirability bias. Participants were as-

sured that their decision to participate or decline would have

no impact on their studies and that questionnaire responses

would remain anonymous throughout the research process.

4. Findings

In response to question 1 (‘What maths qualification

are you currently studying for?’), all participants wrote that

they were studying for either Level 1 or 2 Functional Skills

Maths, or a GCSE Foundation Maths qualification. For ques-

tion 2 (‘What is the main reason you need a Level 2 maths

qualification?’), the responses are shown below in Table 2.

Responses to questions 4 (‘What other course(s) are

you currently studying for?’) and 5 (‘Do you need a maths

qualification to complete this course? If so, which qualifica-

tion do you need?’) are shown in Table 3.

Responses to question 6 (‘What is your current job?’)

and question 7 (What qualifications did you need to obtain

this job?) are shown in Table 4.

Table 2. Question 2 Responses.

No. Responses

1. To teach after finishing my qualification, my BAHonours in Applied Educational Studies

2. To enrol on a university degree in quantity surveying and commercial management

3. To progress in my teaching career

4. To pursue a teaching qualification

5. To get into my chosen university course (midwifery)

6. So, I can do my nursing degree

7. To have a maths qualification to help me find a job

8. It was an entry requirement (onto a Cert Ed teaching programme) on the basis that I was studying towards a level 2 maths qualification

9. I want to study for a degree and possibly go into teaching afterwards, so I need GCSE maths as I only got an E at school, but I already have

English

10. To get into uni for a teacher training (PGCE) course starting in Sept. 24

11. To get into Adult Nursing

12. Job progression

13. To go on to study towards a PGCE

14. Secure a higher-paying job

15. Personal validation

Table 3. Questions 4 and 5 Responses.

No. Responses

1. ‘BAHonours in Applied Educational Studies’ and ‘Yes, level 2’

2. ‘N/A’ and ‘N/A’

3. ‘I am not currently engaged in any other study courses, but have regular CPD courses through various employers’ and ‘I require a maths

qualification to teach English in a secondary school and increase my employability in the education sector’

4. ‘Nil’ and ‘No’

5. ‘Access to HE: Healthcare Professions’ and ‘Yes, functional skills level 2’

6. ‘None’ and ‘N/A’

7. ‘None’ and ‘N/A’

8. ‘Cert Ed Level 5’ and ‘No’

9. ‘None’ and ‘No’

10. ‘Go on to do Design + Tech (PGCE/UOB) at UOB’

11. ‘N/A’ and ‘Yes and I need functional skills maths Level 2’

12. ‘N/A’ and ‘continuing professional development for work’
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Table 3. Cont.

No. Responses

13. ‘None currently. Hopefully the PGCE course commencing September 2025’ and ‘Yes, GCSE maths grade 4 or above/Functional Skills level

2—pass’

14. ‘Nothing at the moment, but I am looking’ and ‘Yes, GCSE maths’

15. ‘None’ and ‘N/A’

Table 4. Question 6 and 7 Responses.

No. Responses

1. ‘Unqualified primary teacher’ and ‘Level 3 Supporting teaching and learning’

2. ‘Commercial Assistant for a construction company, working within the Quantity Surveying department’ and ‘None—started at a trainee

level’

3. ‘Teaching Assistant/Tutor of English Language and Literature’ and ‘BA (Hons) English Language and Literature. PGCE (Post-graduate

Certificate of Education)’

4. ‘Cover Supervisor (Primary and Secondary)’ ‘ABA (Applied Behaviour Analyst) tutor’ and ‘Diploma in teaching (from Jamaica)’

5. ‘Housewife’ and ‘Far too many to list!’

6. ‘NHS—Assistant Practitioner (Nurse) Band 4’ and ‘NVQ Level 3 Health and Social Care’

7. ‘N/A’ and ‘N/A’

8. ‘Employment Co-ordinator/Employability Tutor for SEND’ and ‘Level 2 English, and QCF Level 2 Health and Social Care’

9. ‘Store manager for Pets at Home’

10. ‘Self-employed packaging designer/Artworker’ and ‘Degree level’

11. ‘Workshop Coordinator’ and ‘Admin skills—Computer skills’

12. ‘Teaching assistant’ and ‘level ⅔ in childcare and education; English level 2—fs; Maths with CPD’

13. ‘Unqualified teacher (Hairdressing)’ and ‘Level 3 Hairdressing, CTLLS, TAQA (assessors qualification). Maths + English GCSE grade 4 or

above (or equivalent) or willingness to work towards. Willingness to work towards QTS’

14. ‘Fraud Investigator’ and ‘I don’t plan to stay at the job as I want something in technology or IT’

15. ‘None. Previously college (FE) lecturer (computing)’ and ‘Cert Ed (FE)’

Table 5 below shows participant responses to questions

8 (‘What is your highest-level qualification, and in what sub-

ject area?’) and 9 (‘Did you need a maths qualification to

achieve this qualification?’).

Table 5. Question 8 and 9 Responses.

No. Responses

1. ‘Level 3 Supporting Teaching and Learning’ and ‘Yes’

2. ‘BTEC Level 3, construction’ and ‘No, I didn’t need a maths qualification’

3. ‘BA (Hons) English Language and Literature. PGCE Post-16 Education (Further Education)’ and ‘To complete the PGCE and achieve QTS

status I require level 2 in maths, the equivalent of a grade 4 in GCSE’

4. ‘Master’s in Education’ and ‘No’

5. ‘BA (Hons) English Literature’ and ‘No’

6. ‘BA (Hons) Fine Art’ and ‘No’

7. ‘Master’s in Finance’ and ‘No’

8. ‘Level 3 Award in Education and Training’ and ‘No’

9. ‘A level computing’ and ‘No’

10. ‘Degree—Surface Pattern BA’ and ‘No’

11. ‘BAHons Criminal Justice & Criminology degree 2:2’ and ‘No’

12. ‘BA (Hons) Child & Youth Studies 2:2’ and ‘No’

13. ‘BAHons degree in International Culinary Arts (1:1) (level 6)’

14. ‘Bachelor of Art—Textiles, Fashion, Interiors’ and ‘Yes! But still managed to study!’

15. ‘Associateship, Trinity College of Music (HNC equivalent) Cert Ed (FE)’ and ‘No’

The findings were grouped into the following themes,

based on Braun and Clarke [20]:

• Theme 1: Professional Progression Despite Absent

Mathematics Credentials

Analysis revealed that participants were employed

within a wide range of settings (education, construction,

fraud investigation, nursing, human resources, and store man-

agement) that varied in qualification requirements. None of

the participants had been required to obtain a maths qual-

ification before employment; however, Participant 13 (an

unqualified teacher in FE) stated that they needed to be will-

ing to work towards a GCSE grade 4 (or equivalent).

In this theme, the research question (What challenges

do the adult learners face in their professional journey with-

out a Level 2 maths qualification?) is addressed through
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highlighting the lack of standardisation within the employ-

ment sector regarding the need to have a Level 2 maths

qualification, and how that can impact upon career progres-

sion.

• Theme 2: Inconsistent Mathematics Requirements

across Educational and Professional Pathways

These findings demonstrated that participants were

studying for a range of courses, including a BA (Hons) in

Applied Educational Studies, a Certificate in Education, and

an Access to HE: Healthcare Professions programme. While

none of these courses required a maths qualification for entry,

some required a Level 2 maths qualification to complete the

course.

Responses to questions 8 and 9 revealed a range of

high-level qualifications including master’s level degrees in

education and finance; bachelor’s level degrees in English,

fine art, criminal justice and criminology, international culi-

nary arts, fashion, and child and youth studies; a Certificate

of Education (Level 4); and Level 3 qualifications in con-

struction, supporting teaching and learning, education and

training, and computing. None required a maths qualifica-

tion to get on to or complete their bachelor’s or Master’s

degree programme. Participant 7, for example, said that they

had a Master’s in Finance, but did not need a maths quali-

fication to achieve it. However, in response to question 9

(‘Did you need a maths qualification to achieve this qual-

ification?’), participant 14 stated, ‘Yes! But still managed

to study!’ This apparent contradiction could be due to a va-

riety of reasons; for example, it could reflect an oversight

or an administrative failure by the education provider, or an

inaccurate recollection by the participant.

Participant responses showed that a Level 2 maths qual-

ification had not been a requirement for them to obtain their

current job or any of the qualifications gained, or to enrol

in their current course. However, the responses showed that

for those pursuing a career in teaching, they are at a stage in

their career whereby a Level 2 maths qualification is required

to gain access onto a PGCE course (post-graduate teaching

qualification), to complete a BA (Hons) degree in Applied

Educational Studies and thereby transition from unqualified

to qualified primary school teacher status, or for a position

as a secondary school teacher (already in possession of a

teaching qualification). Findings also revealed that partici-

pants pursuing careers in nursing or quantity surveying were

similarly required to obtain a Level 2 maths qualification

to gain access to a degree programme. Other participants

focused on acquiring employment or obtaining a higher-paid

role than their existing one.

In this theme, the research question (What challenges

do the adult learners face in their professional journey with-

out a Level 2 maths qualification?) is addressed through

highlighting participants’ needs to obtain a Level 2 maths

qualification in order to progress in their professional journey,

for example in teaching and nursing.

• Theme 3: Negative Schooling Experiences and Dis-

engagement from Mathematics

Question 14 (How did you find maths at school? Do

you have any memories (positive or negative)?), and ques-

tion 15 (‘Do you have any particular memories of doing

maths homework?’) were phrased in such a way as to elicit

possible factors relating to their schooling or home environ-

ment that could have impacted upon their progress in maths.

Direct questions regarding the amount of support received

at home were avoided to minimise the risk of ‘triggering’

negative memories or leading to participants having to ad-

dress personal issues, which the authors felt went beyond the

scope of the study. Responses varied according to individ-

ual schooling, home and community environment. Findings

offered some insight into why participants struggled with

maths, with many respondents reflecting on negative school

or personal experiences.

Responses to question 14 were widely negative and of-

ten referenced teacher/learner conflict or issues with teaching

staff that impacted their engagement with learning. Partici-

pant 6, for example, commented “I found maths confusing

and intimidating. [The school] had a disruptive class/learning

environment”, and Participant 8 recalled that “[The] teacher

would make an example of me getting questions wrong and

make fun of me”. Participant 15 referred to “chaos in class”

and “alienation from [the] teacher”, and added that, “unfortu-

nately the school I attended had staffing issues so when our

maths teacher was taken ill during our first GCSE year (year

10) they were never replaced—only on occasion by supply

staff—so not a lot of learning took place after age fourteen.

The school went on to gain a poor/unsatisfactory/special

measures Ofsted rating shortly after—too late for myself

and peers, unfortunately.” Other participants noted that they

found maths “hard [and] struggled with concepts and skills”
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and that it was “difficult to retain knowledge” (Participant

1). Participant 3 commented that “after the fourth form (at

age fourteen), I became disengaged with maths and study in

general. I regret this”. However, there was also a positive

reflection: Participant 14, for example, commented that they

“enjoyed maths, had a great teacher who tried”, whilst Par-

ticipant 5 noted that they “enjoyed maths until year 9 when I

was put in top set and obtained a D grade … twice.”

Fitzsimons [7] argued that “Discouragement may be the

result of negative parental or community attitudes towards

success in mathematics.” Although the possibility of some

of the participants suffering from maths anxiety was seen

as a possible avenue of enquiry in the study, (particularly in

the context of research [6] showing that many adults have a

negative attitude towards numeracy and suffer from maths

anxiety), Ofsted [1] argued that it is not the subject itself that is

the cause of students’anxiety, but rather it is the, “… failure to

acquire knowledge that is at the root of the anxiety pathway.”

In this theme, the research question (What can be done

to assist their progression and alleviate their obstacles to-

wards a Level 2 maths qualification?) is addressed through

highlighting common experiences and issues that held learn-

ers back in obtaining a suitable maths qualification in schools,

and offering (evidence-based) ideas as to how the teaching

and learning of maths can be improved in schools and col-

leges.

• Theme 4: Mathematics Qualifications as a Barrier

to Career Advancement

Question 2 responses revealed that participants required

a Level 2maths qualification for a range of reasons, including

to gain access to a degree programme, to pursue a teaching

qualification or supplement this qualification to gain em-

ployment as a teacher, to pursue a career in adult nursing,

or for personal validation (having already retired as an FE

lecturer). Participant 3, for example, in responding to why

they needed a level 2 maths qualification, wrote, ‘to progress

in my teaching career’ whilst Participant 6 wrote, ‘So, I can

do my nursing degree’.

In this theme, the research question (What can be done

to assist their progression and alleviate their obstacles to-

wards a Level 2 maths qualification?) is addressed through

highlighting inconsistencies regarding the level of mathe-

matics required for entry to, or completion of, postgraduate

degree programmes, and recommending the adoption of a

more robust and standardised approach to mathematics entry

requirements for graduate and postgraduate programmes.

5. Discussion

The findings highlight and support Fitzsimons’ [7] ar-

gument that negative experiences of mathematics during

schooling continue to influence adults’ engagement with nu-

meracy learning decades later. The findings also highlight

inconsistencies around the requirement for adults to have a

Level 2 maths qualification in order to pursue a teaching ca-

reer. PGCE requirements vary, as do those for Master’s level

degrees. Master’s level courses for education or finance do

not require Level 2 maths, yet those for nursing, midwifery,

and quantity surveying do. These findings correlate with

anecdotal evidence from previous learners (and shared with

departmental maths teachers), suggesting that FE and HE

institution departments within the UK set their own require-

ments for the level of maths needed to enrol on programmes

of study. The lack of standardisation, resulting in variations

in the level of maths needed to study different subjects at

PGCE and Master’s level, appears to mirror the variation

in qualifications of those delivering the maths curriculum

within FE colleges. Despite findings from Vorhaus et al. [23]

which indicated that learner progress in numeracy is greater

where teachers are qualified in maths to Level 3 or above,

Dalby [24] found that as few as 30% of FEmaths teachers have

a GCSE in maths as their highest qualification. Other issues

relating to qualifications and maths levels of those working

within the education system have also been highlighted by

The Nutbrown Review [25], which reported that nursery staff

and child minders were able to work at pre-school groups

without demonstrating basic numeracy or literacy skills. Fur-

thermore, Ofsted [26] reported that weaknesses in teachers’

understanding of maths and science have held back pupil

progress in some schools. Ofsted [1,17] has recognised that

“The value of teachers’ subject knowledge”, together with

cultural factors, contributes towards the wide gap in maths

achievement between disadvantaged and advantaged pupils

in schools. Students usually receive a poorer mathematics

education in schools which “do not take steps to develop the

subject knowledge and subject specific pedagogical knowl-

edge of less experienced and non-specialist teachers …”.

Drawing from findings from previous studies, Norley [18]
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argued that a GCSE in maths should be a prerequisite for any

student or trainee teacher to begin a teacher training course,

and that those preparing to teach maths should obtain an

A-level qualification in the subject.

In summary, the study extends previous research by

demonstrating that even highly educated professionals re-

main constrained by credential requirements in mathematics.

The main issues that appear to confront adult learners seeking

professional progression, and which need to be addressed by

learning providers, are a lack of focus on the importance of

the need for a Level 2 maths qualification and the teaching

and learning of maths facts and methods.

6. Limitations of the Study

This study was limited to a single department within

one FE college, with a relatively small number of partici-

pants. Although purposeful selection of participants is of

greater importance than sample size in studies of a qualita-

tive nature [27], there is the potential for bias in the results.

Such bias could be mitigated by a larger-scale study which,

in addition to eliciting data from a wider range of adults,

would facilitate exploration across different adult education

providers.

It is also important to recognise that participant re-

sponses reflect their own knowledge and perceptions of the

qualifications needed for their current job or chosen career.

This may not reflect the reality of the qualifications they need

or have already obtained. Consequently, some responses may

be biased or distorted. Although the issue of social desirabil-

ity bias, along with the participants’ willingness to volunteer

and nature of the researcher-participant relationship, is ad-

dressed in the Research Design section above, it is possible

that some of the participants may still have tried to adapt

their responses in order to be seen favourably by others.

7. Recommendations

In view of the findings from this study, a tentative impli-

cation could be that a more robust and standardised approach

to the level of maths required for entry onto graduate and

post-graduate programmes is adopted. Additionally, another

tentative implication could be that any role that involves

supporting children or adults in schools or colleges (teach-

ers and teaching assistants, for example) should stipulate

that prospective candidates must have obtained a Level 2

Functional Skills or GCSE Maths qualification prior to em-

ployment. This should apply to enrolment on any education

or teaching qualification from Level 2 to master’s level to en-

sure that those involved in delivering and supporting maths

education have secure knowledge of the content they are

teaching. The study also recommends that a future larger-

scale study be conducted in order to validate findings from

this study and minimise the potential impact of any mislead-

ing or inconsistent data.

Ofsted [1] advocates the use of textbooks and resources

that reflect the curriculum and contain facts and methods

together with the opportunity to practise methods through

relevant exercises, arguing that they “… are particularly

important for low attainers” and are “… a vital part of the

infrastructure for efficiently transmitting subject knowledge

and subject-pedagogical knowledge to new generations of

pupils and teachers”. My Functional Skills Maths: Revision

and Exam Practice, Levels 1 and 2 [28,29] are textbooks de-

signed for adult learners studying Functional Skills Maths.

These texts reflect the Department of Education’s subject

content for Maths Functional Skills at Levels 1 and 2, empha-

sise the use of practical, efficient methods and maths facts

alongside worked examples, and provide opportunities to

practise using methods and recalling mathematical facts. As

Fitzsimons [7] argued, however, “Knowledge of mathematics

much broader than any one textbook is essential, and it is

useful to have a wide repertoire of teaching strategies drawn

from experience.”

Another tentative implication of the study is a greater

focus on the significance of teacher-centred instruction. Nor-

ley [30], for example, notes that subject knowledge is best

transmitted through teacher-centred learning and that, in the

context of learning mathematics, “… learners need a degree

of instruction, combined with facilitated rigorous practice

of methods, error correction, feedback and reinforcement”.

In addition, “autonomous learning should be encouraged

only when, and if, a thorough grounding in … relevant meth-

ods is established”. Ofsted [1] also recommends “systematic

teacher-led approaches” on the basis that they “lead to better

attainment”. They also advise that:

“... teachers need to be cautious when consid-

ering approaches that are heavily weighted to-

wards encouraging informal and self-generated
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methods. These approaches may purport to de-

velop pupils’ understanding, but the evidence

shows that when pupils use a variety of infor-

mal procedures, it can inhibit understanding

later on.”

When discussing that students need facts in order to

engage with learning and that those facts are best learned

through teacher-led instruction, Christodoulou [31] noted that

direct instruction is a highly effective method of teaching

and that frequent practice is important in order to develop

higher-order skills and the development of long-term mem-

ory. Following an examination of Ofsted reports, however,

Christodoulou [31] and Peal [32] both concluded that Ofsted

favoured child-centred teaching methods over tutor-led ap-

proaches. This is contrary to findings from comparative

studies (such as Miao and Reynolds [33], Jerrom and Vig-

noles [34]) highlighting the role of teacher-led methods over

student-centred learning in helping to explain why standards

of numeracy in South EastAsian countries are somuch higher

than they are in the UK.

Whilst there may have been a shift in focus from child-

centred learning methods to teacher-led learning over recent

years as indicated in Ofsted [1], participants in this study

would have completed their schooling prior to this shift.

Moreover, it takes time for such changes in focus to filter

down to school leaders to inform policy and facilitate change

in practice at the local level.

Employers’ perspectives on the importance of maths

skills in the workplace, discussed in the CIPD report [14], re-

veal concerns about the impact of poor maths skills on their

business. Despite desiring that their employees have good

maths skills, “Too few employers engage with the further

education sector and their awareness of the Government’s

technical education reforms remains low”. In order to ac-

centuate the importance of maths skills in the workplace,

and subsequently in post-16 education settings, an area for

further debate could be whether or not employers recruit-

ing for professional roles should adopt an assessment-based

approach at the interview stage.

8. Conclusions

Through exploration of participant experiences and

opinions, this study has drawn attention to the barriers that

people in professional occupations face if they do not have a

Level 2 maths qualification. Findings tentatively highlight a

lack of expectation across the education system, from schools

through to teacher training, regarding the achievement of

this qualification, together with a lack of consistency around

what is required in terms of maths qualifications for a range

of jobs and higher-level academic courses, including maths

teacher and teaching assistant qualifications. When con-

sidered alongside previous research that highlights the low

levels of numeracy skills in the UK, and reports highlight-

ing the importance of maths skills for both individuals and

their communities, these findings tentatively imply that low

standards of achievement in maths have become normalised

within the education system.

Linking into the study, areas for further debate include

the standardisation of the level of maths required for individ-

uals to enter onto higher-level courses or to be involved in

teaching and learning at any age phase, and the rationale be-

hind a teacher-centred, systematic approach to the teaching

and learning of maths methods and facts, along with a culture

of high expectations, particularly for those pursuing profes-

sional careers. The study concludes that societal perceptions

need to change in relation to the importance and value of

maths skills within education and the workplace. This can be

supported through a greater emphasis on the standardisation

of maths entry requirements for higher-level courses lead-

ing to professional careers, and through greater emphasis on

the assessment of maths skills embedded into the workplace

recruitment process, particularly for those pursuing profes-

sional careers. Implementation of these changes is likely to

go some way to improving the standard of maths teaching

and learning for all school and college learners, regardless

of social class background or ability in other subject areas.
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