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Abstract

The education system in England has long been characterised by atdispacation

between academic andocational pathways in the podi6 phase. Until recent policy

changes this division coincided with the point at which compulsory education ended and
mathematics became an optional subject for many students. Those who failed to attain the
widely accepted nmimum standard of a grade C in GCSE mathematics, however, were often
strongly encouraged to undertake a course to improve their mathematical knowledge and
skills. This studfpcuseson students aged.6-19 and examines the learning experience of
thosewho take a functional mathematics course alongside their vocational programme, as

either a recommended option or a requirement of internal college policy.

Research regarding the learning of mathematics for these students within the context of

Further Educatio is limited. The study adopts a holistic view of the situation to explore the

main factors that influence the student experience, with an emphasis on gaining insight and
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approach with multiple methods, the research includes a series of case studies of seventeen
student groups across three Further xhtion colleges, from which withicase andross

casethemes are identified.

The research findings show how the statlexperience of functional mathematics is

affected by a complex network of intdinking factors associated with both the organisation

and the individual. Although organisational factors such as policies and systems sometimes

place constraints on opportuties, social and cultural influences shape student values and
perceptions of functional mathematics. There is strong influence from individual teachers

through differing interpretations of the curriculuend pedagogical approaches kadcial

structuresand relationshipswithin the classroom are also important to students. In addition,
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and emotions, despite the separation of space and time, indicating the sigudicdrboth

cognitive and affective factors in this interaction of multiple influences.

Many students approach functional mathematics in college with prior experiences of
disaffection and low attainment but the study shows how attitudes and understanding ar
transformed for some students within the college environment. Fundamental to these
changes is the functional curriculum which, based on the application of mathematics rather

than knowledgeacquisition, facilitates teaching approaches that present a meage of
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meaningful links to student lives increases awareness of the relevance of mathematics,

leading to greater engagement and understanding.

In the transitionfrom school to college there is a marked discontinuity of curriculum and
environment, accompanied by vakahanges indicating a stronger orientation towards adult
life and vocational employment. Students respond positively to functional mathematics
lessors where these values are embraced. Acadevoicational divisions, such as

differences in values, culture, curriculum and approaches to learning, are evident at multiple
levels in colleges and these produce tensions in the student experience of functional
mathematics. Some effective bridging is achieved through appropriate classroom practices
but coherence requires a muliével embedded approach involving college structures and

departmental policies rather than simply the actions of individual teachers.

Theresearch findings suggest that reversing trends of disaffection and failure with

mathematics amongst students can be achieved in{iéséducation but this is dependent

on changes within the curriculum and learning situation. In the light of recent pilayges

in England that will increase the numbers of pt6tstudents taking a mathematics course

and the prioritisation of GCSE mathematics over alternative curricula, this study has much to
}VEE] usS 8} pv Ee+S v JvP Sy vSe[ %o s@&ndthesSthEtossiatu SZ u §]

influence their learning experience.
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Adult basic skills

Adult Numeracy

Core skills

Functional mathematics

Further Education college

Further Education

Key Skills

Incorporation

Glossary

A generic term used to describe adult numeracy and literacy

skills or basic mathematics and English for adults.

A curriculum for adultslefined by the Adult Numeracy core
curriculum and the specifications for Adult Numeracy

qualifications. The main points are summarized in Table 1.

A set of skills identified as undpinning vocational
education before being more clearly defihas key skills.
These are not related to the core skills in mathematics

qualifications currently under development.

The functional mathematics curriculum, as defined by the
guidance and specifications for the current functional
mathematics qualifications. The main points are

summarized in Table 1.

For this study the meaning adopted includgmeral Further
Education collegebut excludespecialist and sixtform

colleges.

All post-16 educdion outside the mainstream school system
that is not higher education. The meaning leen largely
defined by the 1988 Education famddtZ S CEu Z(PESZ &
n 3]}v[ Aloo He Jv E ( Ev 8} Eo] EU

defined, forms of postompulsory eduoation.

A curriculum defined by the Key Skills standards and
specifications. The main points are summarized in Table 1.
dZz 8§ EBu ZI C ¢l]Jooe[ ]J* U Jv &E ( &€ v 8} §Z

less welldefined form of these skills.

The procas through which colleges were released from
local authority control to become seffoverning bodies with

corporate status.
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Skills for Life The set of skills defined by the curricula fault Numeracy,
Adult Literacy and English for Speakers of Other Wiages.

Vocationalcourses Qoursesin whicheither the skills are learned for a specific
trade or occupation, ostudents study a broaddrased
curriculum in preparatiorfior range of occupations in a

vocational area.

Vocational A wide range of employmesrelated areas, professions or
trades may be commonly referred to as vocational. In this
study the meaning will be confined to the occupations,
trades and general areas of employment for which Further
Education colleges provide trainingp to and including
Level 3, rather than professions requiring higher level

training.
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BTEC

Cv

GCSE

GNVQ

NVQ

Ofsted

QCA

VRQ

Abbreviations

Business and Technology Education Council
Curriculum Vitae

General Certificate of Secondary Education
General National Vocational Qualification
National Vocational Qualification

Office forStandardsn Education

Qualification and Curriculum Authority

Vocationally Related Qualification
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Chapter 1: Introduction

Thisstudyarises from a situation within Further Educatitvat is particularlyrelevart to
currentmathematics education policy and practice Englandut is also strongly related to
my own involvement with tis sector overthe last25 years. As a mathematics tdeer in a
Further Education college and later in the role of a college manager, my expergovete
a personabackground from which the research questiomsasbut also ontribute

significantly to the perspective taken.

In this introductory section | will firstly describe some of the curgaslicy andrecent
developments thaframe the studybefore using two personal encountensth the teaching
of mathematics tovocational studentshat will illustrate some of the asp#s of relevance

for the researchThese will be used as a basis for a further description of the problem, the
potential issues for consideration, my personal perspective for the research and the

proposed focus of the study.

1.1 The research background

Cancerns about the currenevels of attainmenbf young adults in Britaiwith mathematics
have been highlighted by poor performandasnternational comparisons and an apparent
decline in standardEECD, 2030The implication that our education system is not

producing the outcomes expected and that mathematics teaching is, in some way,

inadequate ha$edto some strong plitical interest. Eforts to addresghe situation have

tended tofocuson theseinternationalcomparisonsgut whethereducational practices from
other nations hold the key to improvement is arguable, since this approach overlooks
cultura and contextual considerations that may affect the implementation and the effects of

anyreform.

One of the prime concerrier some timehas been to increase thmathematical

competence of posfi6 students in preparation for mathematics or sciethesedstudiesat

degree leve[Savage & Hawkes, 200t less attentionseems to have déen paid to those

who fail to achieve the widely accepted rmmim standard of a grade i@ GCSE

mathematicsat age 16 The current data available suggests that approxima&e#pof the

2012/13student cohort failed to achieve this standqioifE, 201jalthough others have

previously estimated the figurat almost 50%Hodgen & Marks, 2033In view of the level

of needthis appears to be a significant but neglected area for improvement inJ®st
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education. Achievement in mathematics is importémthe individua) not just because of
the role it takesin controlingaccess to higher level study but becao$a wider

ZP S | % ]VvP[ %o}e]SMoim]nk, POk $h@re is research evidence that low

attainment on leaving school may be linked to future incofaeaniadou, Jenkins, & Wolf,

2004"Parsons & Bynner, 20p%nd that poor numeracy skills are passed across generations

Bynner & Parsons, 20P§uggesting that the economic and social implications for

individuak are significant.d a societywherethe majority feel alienated from mathematics

and the subjects seen as discriminator that attributes power tthose with high

achievemen{Volmink, 1994then widening access to a meaningful and successful

mathematical experience is importarior students wh low attainment at GCSE, progress
with mathematics may be crucial to thgiality of theirfuture lives andheir place in society.
The apparentneglect of this area in research studies can only contribute to a cycle of poor

achievement, linked to@mnomi and social disadvantage.

Many of the students who fail to achieve a grade C in GCSE mathematics move into Further
Education colleges to pursue vocational courses at different levels iAlBastiucatiorsince
they fail to meet the entry requirements félevel study in school the time this study
commenced, thee studentsnight be expected to take some steps to improve their
mathematicsbut therewassome flexibility for choices to be made between a GCSE
mathematics resit and a functional mathemat@rsurse A governmentrequirement for
students to take at least one functional skill meant that some students might take
Information and Communications Technolog®T§ or English in preference to mathematics.
In practice, many students could postpone imygrg their mathematics whilst
concentrating on a different functional skill. Access to improvement in mathematics was,
therefore, sometimesconstrained by college policiexs a result of attempts to respond to
government requirements, funding levels anctbollege resources availablBheeffectsof
thesevariationsin collegepolicies andpracticesseensto havereceived limited interest

from researchers or poliegnakers but thepotentialimpacton progress with mathematics

for individual studentsn post-16 educationwould appear tdoe significant.

Recent considerations of the quality of provisiowvatational educatiomave been

dominatedby the Wolf report[2011) and the government response to this review. Although

focussed on vocationgualifications this report suggested that the mathematics skills of
vocational students were inadequate and the ¢jfieations in use at the timeKgy Skills and

the functional skills pilot qualificatiopgvere inappropriate. Functional mathematics was

16
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positioned aghe onlymathematics qualification with a widelecognised valu@Nolf,

20117). The report recommended that all students in pd€t education should repeat the

qualification in preference to other alternatives. During the period of my research stioely, t
government accepted ib recommendatiorand responded witta policyto prioritise the
achievement of GCSEathematics in posiL6 education. By making mathematics
compulsory for those without GCSE grade C and strongly recommehdirgjudents
shouldrepeat this qualification rather than taking an alternative suah functional
mathematics, the climate changeBrom September 2013nany more vocatioal students
were required to take anathematicscourse agart of theirpost-16 study programmeand

GCSE mathematics was the preferred qualification aim

Alongside ths significant change in curriculuthe phasedextension of compulsory
education toage 18has also increased the numberpdst-16 studentswho arein the
position of having to resitthe GCSE mathematics examination, or at least puraue a
alternativemathematics coursas a step towards repeating the qualificatiaMith plans to
also implement a policy that requires all students to take mathematics in some fatiim u
agel8 and the development of a coreathematics qualificatiofior those not studying the
subject at Alevel, then it appears that many mopost-16 studentson vocational courses

may be required to study mathematics in the future.

Current concerns in the Further Education sector about these changes seem to have
focussed on providing suffisciemathematics teachers to cope with the additional demand
and the effects of these policies on students appear to be only a secondary consideration.
Althoughthe need to improvehe mathematicakkillsof young adultés wellevidenced, he
suitability ofrepeating the GCSE mathematics qualificafmmow-attainingstudents on a

vocational pathwayn Further Education may be questioned

Furthermore, he failure of previous strategige improve the skills ofow-attainingpost-16

studerts is apparent. For examplehe Moser repor{1999 exposed the low levels of

numeracy within the adult population in Britain, showing that approximately one in four
adults had difficulty calculating the change when buying three common items of shopping
Moser, 199?. The subsequent Skills for Life StegtéDfEE, 20Qlintroduced widespread

reforms to the teaching of adult numeracy through a new Adult Numeracy Curriculum, new

subject specialist teaching qualifications, extensive professional developmentdeniite

teachers and support matwls for teachers. During this perioéw research was

17



undertakento identify effective teaching practices for adult literacy and numef&tgred,

2005"C. Robes et al., 200pbut ten years later the impact of this extensive campaign on

adult numeacy standards was negligiblEhe number of adults achieving Level 1 or above
showed no significant change but the numbergkatryLevel3 or above actually decreade
slightly, from 79% in 2003 t@6% in 2011BIS, 201r1 The skills problem remained and an

effective strategy for improvement had not been identified.

The learning experience for students on vocational courses, particularly younger students,
16-19 years, reeived some attention at this time but was overshadowed by a focus on
mature adults Although research into adult education may contribute some findings of
relevance, the differences in life phase, values and experience mean that the needs of this
age groupcannot be equated with those of a mature adult. Similarly, differences in
environment and purpose between school and vocational education suggest that effective
teaching approaches from schools research cannot be automatically treedfeto this
contrasting context. Furtherdtication generally seems to have beennderrepresented in
research studies butie mathematicalneeds ofyoung vocationastudents seenparticularly
neglected This research aims to examine thgexience of 1619 year oldsn Futher

Education as they undertakefanctionalmathematics course alongside their vocational
training programme, therebgddressing an undeesearched section of mathematics

education that affects the attainment of an increasing number of gdsstudents

1.2 A personal perspective on mathematics for vocational
students

My first encounter with a mathematics course farcational student®ccurred after several
years ofteaching insecondaryschoolsandfollowed from a speculative enquifgr part-time
work in the local Further Education colledéhe prospect aieaching amodule of
mathematics and physics to Beauty Therapy studbrisightthree questions ito my mind

that | wanted to discuss but seemed inappropritdeask at the time

X What isaBeauty Therapy student?
X Why do they need to learn mathematics?
X Why not just teach them GCSEtimematics?

My reflections on these questions and the assumptions implicit in their formation illustrate

several aspects of my personal perspective &time.

18



Having followed a traditional academic path through school and university, my contact with
vocationalor further education was minimal and courses such as Beauty Therapy were
outside my personal experiencely questiors suggest ariew of the place bmathematics in
educationthat assumed this was primarily @tademicsubject withqualificatiors such as
GCSE mathematics holding a special vdflaghematicsteachingin schoolhad primarily

been focussed ogaining academic qualifications with occasibapportunities to share a
wider appreciation of the discipline with students. Neither of these reasons for teaching
mathematicscould beeasily reconciled with this situation in which a trainee Beauty
Therapist was considered to need a course in mathésand physicdly questions
betrayed anunderlying assumption that mathematics was not relevant to Beauty Therapy.
Thereason forthe course only became clearer througisits tothe training salon where |
began to understand the mathematical competerscteatunderpinned workingracticesin
this situation Although I could then communicate the relevance to the students, their

reactions indicated they were still unconvinced.

My third question revealed a preference for teaching a curriculum that wadi&arhut also
revealed a lack of understanding that other curricula might exist outside the accepted
secondary curriculum. Teaching mathematics for vocational students was a new experience
associated with a different purpose for mathematics that focussegmctical applications

in specific occupationalselated situations and this was initially difficult to grasp. This
prospect of teaching mathematics to Beauty Therapy students was a scenario that
challenged my view of mathematics in education, unsetttgdestablished values and

caused some adjustments. At this time, my views may have shown some agreement with

Wolf{2011) that GCSE athematics was the only true qualification worth teaching to

students butthroughfurther involvement with vocational studentsver the following years

my perspectivebegan to shift

The secondaignificantencounter concerned the teaching of a mathematics module to GNVQ
Construction students. Feteaching resourcewere availabldbecause the course was new

but the advice given was to relate mathematics to the vocational conrse pssible

Having learned from my previous work with Beauty Therapy students, | undertook some
preparatory learning of my own abotite construction industryrior to the first lesson. The
turning point in my relationship with this all male groupl@iv-attaining students, who were
largely intending to become bricklayecsme when they realisehy knowledgeabout the

size and weighof bricks exceeded their§his simple demonstration of knowledge that
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related to their interests suddenly earned me the redpaed cooperation thatsimplybeing
a competent mathematician could not bring to this situation. Furthermore, mgang use
of scenariosn the context of the buildingndustry seemed to engage students who had

initially appeared reluctant to learn amgathematics.

The value of vocational knowledge and contextualised tasks in this particular environment
was the key to engagement and respect. These students were preparing for employment in
a construction tradeind mathematicsonly seemed to have a usefpiace if it related to the

aims of their vocational trainig. This meant a rerientation of my own perspectivero
teachingmathematicstowards thepurposes of theconstructioncourse and thenterests of

the students. Although my assumption was thathie tonstruction area the value and

purpose of mathematics would be clear, these students did not make the same connections
without some assistance. They approached the lessons with negative attitudes but
presenting the subject in wahat made connectiono their vocational are@eemed to

have some positive effects. Clear communication of mathematical concepts and processes
was important but the positioning of the mathematics course witihe surrounding

vocational learning environment seemed to be crudir this vocational course, teaching
mathematics became a much broader, creative and situasiogecific activity than teaching a

familiar curriculum in traditional manner.

1.3 The research perspective and focus

These two key encounters illustrate how pgrspective on mathematics teaching for
students on vocational cours@gsinfluenced bypersonalexperience andhighlighted the
need to consider theelationship betweenimathematicsas a discipline, mathematies a

school subject and mathematiesap &3S }( %o } %o (Glleer&®] Mukhopadhyay, 2003

p.3). The purposes and meaning of mathematics for a mathematician, for education and for

life raise issues for educators andncerns about the perceived gap between classroom

mathematicsandlife experienceg§Greer & Mukhopadhyay, ZO?CDifferences in these

positions became appant through my experienes with vocational students and

introducedme tothe possibility of alternative perspectives of mathematics that may be

empowering for studentgStinson, ZOOrlby takingaccount of social and epistemological
issuedn addition to the mastery of mathematical processes (Ernest, 200#) conclusion

reached byBoaler 2002, that teaching practicekelp define the form of knowledge

constructed suggess that my initial explorations into teaching mathematics in the context
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of vocational education were facilitating access to a form of mathematics that differed from
the traditional curriculum associated with myork in hool. These dferences in the
curriculum and approaches to ptementation in the classroonra therefore important

aspects to explore in the study.

From my informal observations and reflections, it seems that teaching approaches were
more effective wherstudents perceived that the mathematics had some purpose in relation
to their vocational aimsPositioning mathematics as\acationallyrelevant subject

appeared to havdenefits andhow the potential of this approaclkould be naximised isn

area ofparticular interest for myesearch

Within this study it will only be possible for medbserve students learning functional
mathematicswithin a short time period in college bthis experiencés set within anore
extensiveeducational pathway for stients in which mathematics has been a core subject.
My prior encounterswith the GNVQ courssuggest that sidents entered college with
existing attitudes that influenaktheir approach to learningnathematicsin college affected
their social behaviour ithe classroomandimpactedon the learning processocial and
affective dimensioawill therefore be important to consider in the studyd alopting a

view of learning mathematics as a socially mediated actiséiggmsappropriate A
consideration of theeffects ofprior experiencevould suggest some similarity to the

perspective taken towards adult learniagd thebasic frameworlof social, emotional and

cognitive dimensionsuggestedy llleris (2003 for studies of adultprovidesa useful broad

conceptuabase on which to build the study.

My interest in developing effective teaching for mathematics contintledugh my career
but management positions brought responsibilities for maximising funding and balancing
budgetthat sometimes conflicted with my intentions to provide the best experience for
students. Reconciling government directives, measurésZ %. & ('} @d clianging
funding levels with my beliefs about the learning needs of students required increasingly
complex solutions. Improving teaching and learning wakngersimply about individual
teachers and their classroom practices but was subject to surrounding infladrara
policies, systems and procedures. My approach to the research, theregfie;ts a view
that teaching mathematics to vocational studeiigsa complex, mukliaceted problem
involving both the learning situation in classrooms and influences frastinrounding
environment These might be considered as elements &raground and backgrounit

the study that each contributeto an overall represemtion of the student experience.
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classroom will be importanthere are also factors to consider associated wiité&
positioning of theiréarningalongside vocadnal training and the situatingf their
experiencewithin an educational organisationith its own culture, plicies and structures.
Examining the widecontextin which theirlearningis situatedseems important tglace this
into perspective andapture the multiple influences that may affect their classroom
experience Afocuson the student perspectiveill position classroom practices in the
foreground of the study but considering the surrounding environment will provide a
background from which other kagfluences might be identified such as the policies and
structures of the organisatiorCurrent studenexperiences aresituatedhistorically within
the development of vocational education and Further Education colleges. In order to better
understand the current influences from within the institution then the historical situation

will provide valuable backgraw and may facilitate deeper insight

The problemof how to teach mathematics to vocational studearsd support the learning
effectively through appropriate policies, structures and systaras one that was keen to
investigate because it presentecthallengethat, in the highlypressured environment of
Further Educationseemedo haveno easy solutionlt did, however, affecthe learning
experiences of many studentdsly personal experience of having insufficient time to explore
the problem as a naager in Further Education seems to mirror the current political

situation in which attainment in mathematics is a priority besearch into the learning

experience of students in Further Education with mathematics is IinFIﬂednandez

Martinez et al., 201F With increasing numbers of po4i6 studentsnow being required to

take amathematicscourse whetherby studying forGCSEa functional mdahematics or an
alternative qualificationa detailed examination of the factors affectitige studentlearning

experienceseemsoverdue

The limited attentiorfrom researchersneans ths area presents a wide range of possible
aspects for the study ansklectinga single element seemsappropriatebefore exploring
the experience of these studeniis a more holistic mannein examiningthese factors a
number of theoretical perspectives will be encountetbdoughthe literaturewith
particular relevanceo different aspects of the student experiendéhesemay be useful to
gaininsight intothe different sections within the study batre unlikely toprovide anysingle

theoretical frameworkappropriatefor the holistic approach
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1.4 The content and stru cture of the thesis

My initial reflections and discussidraveled towards a fairly holistic approach tioe study
Theintention is to examine the student experience of functional mathematics, idetitdy
influential factorsandexploretheir effects onstudent learningln thissubsectiorthe main

aspectf interestfor the research will be briefly introduced before exploring theseasin
more detail through the literature in the following chapter. The subsection will then

conclude with a short ovemw of thestructure of the thesis

The aim ofdentifyingdifferent factors andexploringtheir effects suggests main research

guestionthat can be stated as

X What factors influence the experience of vocational students with functional
mathematics?
Within the study, however, the intention isot onlyto identify the main factors buexamine

how they affect the student learning experience.

My reflections onpersonalexperiencesn the previous sectiosuggest that influences on
learning may arise from current classroom practice or prior experience but organisational
features such as policies, structures, systems or vocational culture may also have an effect.
In particular, the responsiveness of studetds/ocationallyrelated materiaindicatesthat

the relevance of mathematics may be a key aspect to explore. This suggests foar@aain

for consideration:

The influence ofthe collegethroughpolicies, systems anmarganisational culture

The influenceof prior experiencesf students particularlyon their attitude to

functional mathematics

The effects of differenteachingapproache®on student learning

Therelevanceof functional mathematics to students on vocational programmes
In my development othe study the literature was important in shaping the research
guestions and therefore the following chapter will be used to show how tkegareas

were explored before stating the research questions induthe endof Chapter 2 (pa.

The structure of the thesis based on four sections, each containing one or more chapters,

as outlined below.

In Chapter 2a range ofiterature will be examinedthat relates tothe possible eeas d

influence regardingtte student experiencalreadyhighlighted in ths introductory chapter.
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The historical background forms an important foundation from whichuest of the
learning environment in Further Educationllegessuch as the structures, policies and
cultural influences of the organisati@e examined before consideritige current
functional mathematicgurriculum, the teaching approaches apalrticularcharacteristics

of the student cohortThe chapterconcludeswith a summary of the areas to be addressed

and a full statemenbf the research questions.

Chapter 3will address the methodology for the study to explain the decisions made and
provide justification for the research design. A section on impletatgon will also illustrate
how the research plan wactuallyenacted highlighting the decisions, adaptations and
further development needed tsuit the complex demands of workingtimeseFurther

Education colleges.

Chapters 4 and provide the analysisection of the thesis, within which the main themes
that emerged from the datare explained usinghe case studies constructeth Chapter 4
within-case analysisf three contrasting case studies of student groigpssed tantroduce
the themes Thesearethen explored in more depth through a longenosscaseanalysis in

Chapter 5.

Chapters 6 and include the main discussion and the conclusions for the study. In Chapter 6
the mainthemes will befurther analysed and discussed in relation to the litera. This will
lead to a summary of the findings for each research question before presenting the main

conclusionsimplications and some personal reflectiagng<Chapter 7.
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Chapter 2: A review of the literature

With respect to her study of mathematics for vocational studeRtzSimon$2002

describes her work as lying on the borders of mathematics education, vocational education
and adult education. In a similar walijs study is positioned towards the peripherytbfee
related subfields of education research and will involve some consideration of literature
from each area. The Further Education area provides a base for the general background and
organisational features of the study, whitssearch from mathemats education and

Further Education eactontributesto an understanding athe development of the

functional mathematicgurriculum Literature onthe learning experience of students in the
classroom will be drawn from studies of both schbaked mathemats research and adult
education, since research for the specific age group of interest9lyears), in the context

of Further Education, is limited. Téecontributionsfrom adult education and schoclsased
research will, however, need to be moderateg some consideration of the implications for

students in a different life phase or learning environment.

Thisstudy takes %o 0 ~A15Z]v o} o]e tuv  E ¢Bagseyp?007, p. 188U

but the literature will position the student experience within the broader social spaces and

E% ve o }( SJu cuyEE&}IUV JVP SZ Sy vSe[ 0 e E}}u A% E] Vv >
will reflect a view of the student experience as a phenomenon rksfighin different social
spheresand subject to multiple influences. Whilst building up this wide picture of the
current situation, the literature will also provide insight into the deymient of the current
situation over time, using historical background as a means of placing the foreground into
perspective. In some sections of the literature review, therefore, a historical overview will be
included to ensure that current practices arerfrayed with the depth that an examination

of recent practices alone could not provide.

The chapter is organised into four sections to address the relevant areas that may impact on

the student experience and these are briefly outlined below.

1. The originsand organisational features of Further Education colleges

This section will provide a background from the literature that sets the study in the context
of vocational and Further Educatioménhistorical origins and current purposes of Further
Educatiorcollegeswill first be examined through a brief review of the development of
Further Education colleges, from disparate roots to raltieted providers ohcademic,

vocational and adult educatiohe impact of significant events, such as incorporation, o
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the management and structures of Further Education colleges will lead to a consideration of
the currentorganisational structurefor mathematicswithin collegesand apects of
organisational culturen Further Education collegéisat may have an impaain the student

experience of functional mathematics

2. The development of mathematics for vocational students

In this section thelevelopment ofmathematics for vocational studemnsll be examined to
establish the historical place of mathematics within the adult, vocational and academic
strands of further education and trace the emergence of the functional mathematics
curriculum. This review will include the main policy decisiorsrmathematics qualifications
introduced for vocational students over the last 30 ydaefore progressing ta more
general analysis of the meanings attributed to the notiomafthematial skillsfor life and
work. Some of the issues that arise when pagipg vocational students fdahe use of
mathematics in the workplaceill be considered, including sections on the difficulties of
developingransferable skillendassociategroblemsconcerninghe assesment of

functional mathematics

3. The effects oprior experiences and current transitions on student learning

Having considered the institutional context and curriculum goals, both in general historical
terms and how they are currently manifested, this section focuses upon the steidient
draws on a rage of literature to eglore the characteristics of thggarticular student cohort,
including the past and present soeataltural influences that may have an impact on their
classroom experience of learning mathematifise studenttransition from schoold college
will be considered, in the context of broader life changes associated with their transition to
adulthoodbefore exploringhow their prior experienceand affective responses to

mathematicsmay have an impact on their learning of functional matlagics in college.

4. The implications for teaching functional mathematics in the context of vocational
education

This final section brings together threads from the previous sections on institutions,

curriculum and students to focus on some of the key aspetteaching functional

mathematics to young adults on vocational courses in Further Educatensection

commencaswith a consideration oftte mainfeaturesof the functionalmathematics

curriculumand possible teaching approaches. Attention will then turpadssiblestrategies

to address thecharacteristics ofow attainment and disaffectiom students often
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associated with the learning of mathemati€snallythe differentteaching traditionsand

cultural influencesvithin Further Educatiomwill be considered that may impact on the

student experience.

5. The research questions

Following fronthe literaturereview the main areas of interest for exploration in the study

will be clarified and the reseeh questions stated.

2.1 The origins and organisational features of Further
Education colleges

2.1.1 The historical

development of Further Education colleges

Although vocational education has bea* <p]vs ¢« v8] o ( SPE }( SCE

education_{Frankel & Reeves, 1996, p.]

). 3MBe history of Further Education colleges

1s]tv o (u

involvesa complexseries of government responses to the provisiowatational, academic

and adult education in BritairBybriefly tracing thedevelopment of thes strands of

educationthrough the literature | will explorehow historicalacademievocational divisios

within the education systerfiroung & Spours, 19

p&ndtripartite viewsthat separate

young people into academic, technical or racademic pathwayfPring et al., 200have

helped to define the current situation h€& recurring theme ofesponsiveness to the needs

of the economy

Young & Spours, 19

p8isoemerge asignificant influenceshiat hawe contributed to the

environmentin which functional mathematics is taught to vocational students

Green(1990Q considers that he origins of further educatioarise fromdevelopmentsduring

the 18" century,in the late stages of the industrial revolutiofihese natinal changes

stimulated interestn technical knowledgend skill§Macfarlane, 199Palthoughthere

appears to havéeen littledirect connectionbetween the school curriculum arite

emergingneeds of industry

Frankel& Reeves, 19%ﬁand of unfruitful attempts to unify the curriculum

‘Ashby, 195 At this time,formal educationwas dominated by

the classicalliberalapproachfavoured by English public schools and universftisdand,

1999 in whicha broad curriculunwas valued

Lea, Hayes, Armitage, Lomas, & Markless

2003. Training for work was seen as being the responsibility of employers rather than the

state and ay adulteducationgenerally took the form of informal learning frootherson a

voluntary basid

Field, 199

p
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At this early staget seems thathree separate strands, of school, wenddated and adult
education,were already identifiabl@and, within theseunconnectedstreams the
foundations were laid foa significantine of divisiorbetween academic and vocational
provision that is still detectable ime current 1419 curriculum @ The longevity

of the separationsuggests thatlifferences in originswhichmayappear somewhia

circumstantial, became deepiggrainedin the Engli® educationsystemand have Bver
been adequately addressed. THigision of academic education from werldatedand

vocationalo E&v]vP Z U EPHu oCU v A] v Jv[Pringe@C «|PVv](] Vv$

2009, p.3 but progress in reconciling the differencesght be conslered as minimafYoung

& Spours, 1998 Although theearly division appear® be mainly between institutionsater

developments suggest thatithis a pervasive theme through the history of English
education, associated with a@wing dichotomy of beliefs thare manifest in a variety of

ways

In theearly 19" century, schools continued to providefarmal education largely retaining

the liberal approachLucas, 200dand ®me adult education was available through mutual

improvement socigesbut the emphasisemained} v Z A} o p v andsgkadlp

Fieldhouse, 19€16ather thanentittiement. Apprenticeshipsbased in the workplacevere

the main means of providing any wer&latedtraining{Lucas, 200dbut these were run

independently by employers and unsupported by public funﬁgrich, 199?. The lack of
any coherent strategy asnified nationalplan for eduation and trainingacross these

strandswas noticeable Criticisms of more recent government policy would suggest that

similar weaknesses still exigiarticularly with respect to the 149 phasgHodgson &

Spours, 2008 which includes the main age focus for ttésearch.

During the19"™ century, a significant developmerfor both adult and vocational provision

wasthe establishment of the Mechanics Instituteghich providedsome general instruction

for adults outside the workplacfMacfarlane, 199H§Musgrave, 196} Although intened to

be accessible for the workirgjassesattendance at the Mechanics Institutes was largely

from the middle clas§Fieldhouse, 19€163ince the dominanethos and assumed levels of

prior educationproved to be barrierdor manyworking class peoplfsreen & Lucad,999.

Deficits in school education for the working classes seemed to become a disadvantage for
accessing thismbryonicform of further educationand the inequality highlighted an existing

class separatiorin the presence of % }A E E o 3]} P ZEXE B JHylaqd3E

1999, p.23¥, a"*SE& S](] S]}v }( [MopbAg& Spours, 1998, plaleveloped that
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reflected patterns in society of class and power, dividing mental and manual occupations

[Young & Spours, 19p8nd prioritising academic thinking over vocational traininghe place

of mathematics within vocational education is, therefore, boundrup complex set of
divisionswithin which allegiance to an academic or vocational tradition seems to determine

the relative worth of thesubject knowledge.

The Mechanicdnstitutesalso contributed tothis knowledge division as theyade further

distinctions betweergeneral, scientific and technical educatigfeith Evans, 19%8thus

reinforcingthe existing sepation ofacademidrom vocational knowledg¢Hyland &

Merrill, 2003. Until this time, it seems that mathematics had remained close to its classical

foundation and been largely confined to academic studies. Although R@ suggests

the origins of an applied approach to mathematics lie much earlier, it seems that this more
technical approach to science had much to contribute to the emergence of mathematics as a

subject with a place imore than onestream of educatn.

Further ®ncerns aboutithe need of thenationfor more technical educatioffirst arose

after the Great Exhibition of 189Hyland & Merrill, 200Bsince increasinépreign

competition made it more difficult tonaintainparity within international markets

Macfarlane, 199B In 1889 tle Technicalnstruction Act led to a release of public funding
for technical educatiorELucas, 200¢for the first timeand, @& a consequence,range of

technical and polytechnic colleges were formedprovide instructiorrelated to

employment and industnyjin both science and art@vusgrave, 196p Government

investment in workrelated training had commenced in a small way ibseems indicative of
subseqent government approacisto vocational education that thesehanges were only

initiated in response to a particular economic concern.

The intentionof providingtechnical educatiorseemed to be tht it would supplement but

not replaceeither work-based pactical experienc¢rrankel & Reeves, 19pér the specific

teachingof trades (Hyland, 199pwhich werecontrolled bythe craft guildsThis was &rm

of science and arts education related to indudbyt distanced from working practicem
effect, technical education introduced secondier to work-related educationfoundinga
division between practicataining and technicatnowledgethat has been influential ithe
subsequentdevelopment ofvocationaleducation This new form of knowledgaso

introduced some additiondkension Technicaknowledgewas viewed with some spgion,

since itwasperceived ag narrowform of thinking[Young & Spours, 1988nstitutionally

separatedHyland & Merrill, 200B v ~"]vS oo Spu (Locas, 2aD4( Exrlrom
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accepted classical academic knowledggland{1996 claims thisambiguousseparation of

trade and technical skillsithin the Technical Instruction Acinerelyexacerbated class

divisions both between vocational and general education aitdin vocationaltechnical

education_{Hyland, 1996, p.31It seems that vocational education itself ndad its own

division of knowledge, between the technical and the practical, although both strata were

still seen as inferior to the academic.

Thefoundations of vocational qualifications soon began to emerge through the examination

system for artisans eablished by the Royal Society for the Arts in 1@86cfarlane, 199F

and the formation of theCity and Guilds of London Institute in 18#¥fich provided

accreditation for vocational students in certain crafts and trafgankel & Reeves, 19P6

Some of the Mechanics Institutes alsecameregional examination bodigdlacfarlane,

1993 and these diverse sources mwibuted to the development of a vocational

gualification systenin 1921that remainedseparate from the school exanation system for
many yearsdemonstrating again, the lorigsting nature ofheseacademievocational

divisiorswithin the education syem.

The Education Act of 19(fihally laid the foundationsfor a national education systemo-

ordinated bylocal and central governmeraind provideda framework thatremainedlargely

unchangeduntil the 1988Education AcfHyland, 1999 Externalchanges however,

triggered new developments thditad asignificanteffect onthe direction of vocational

education.Duringthe two main period®f war in the twentieth century government

interest in workrelated trainingwas renewedHyland & Merrill, 2003andthen continued

into the postwar yearsdue toperiods of economic recessi@amd aneed to reconstruct the

country(Field, 199?3 Highunemployment and a weak econorsgened to providethe main

reason forgovernmentinterestin vocational trainingandthe outcomesepresented once
more, only fragmented attempts to solve an economic problem rather than a coherent

policy for postcompulsory education

During the first half of th&0" century,the expansion of nowocationalcourses formdults
and new community groupsegan to strengthen adult educatiod Z]o+3 §Z ] §Z §
% E& S] J* <5 0 Ev ]yL&3Es, Zopaiﬂ)%ﬁvevail_ed, S0 vocatiwal

training remained largely focussed on apprenticeshigter 1921, he introduction of

technicalNational CertificategHyland & Merrill, ZOOHBMacfarIane, 199Fand the availability

of evening courses provided a means for young men to gain a technical education

Macfarlane, 199B Through this route the number of students studyingeiohnical or
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vocationallyrelated educatiorbegan to risgPratt, 200Q although daytime study

opportunities were still very limitefMacfarlane, 199B

A new Education Act in 194yave local authorities responsibility footh schools andhe

securing of provision fdurther education(Fieldhouse, 199dut implementationresulted

in somevariability between local authoritigf.ucas, 2004 The separate streams of

education remainecFFieIdhouse, 19%60ut the developmentid lead to the expansion of

vocational education through increasedy-release @portunities and the provision of more

full-time day coursesLucagq2004) considerghat thisActwas largely responsible for

definingfurther educationas it is today. It seemed thahtee clearcomponentswere being
woven into this definitionvocational trainingboth in the workplaeandasa preparation
for employmenj; technical educatioifto support the transition to work andadult

education

There was, howevesome attempt fronthis point in historyto begin to bridge the divide

betweenvocationaland academieducationthroughvarious initiatives, althougMaclure

19917) dismissesheseas } vo C “eéaddd attempts to do something about industrial

training and vocational educatioiIiMacIure, 1991, p Bthat achieved very little Vocational

training was broughinto the school sector through the establishment of technical school
which would theoretically provide an alternative to traditional secondary education. The
failure of thesetechnical school® gain recognition and popularitpight be mainly
attributed to resistance from parents and employebsit the preferencein scciety and
amongst politiciangor a liberal, general approach emucationprobably also contributed to
their eventual failurgHyland & Merrill, ZOOF

A more positive view of vocational education appearechm@rowther Repor{1959 which

emphasised the importance of further education for economic groBpromotingthe

benefits of an extended education for all ancthalue of technical educatidor particular

classes ofoung peopldPring et al., 2009the reportseemed toprovide support for the

vocational sectowhilstretaining theexistingdivisimsand inequities preserin the

educationsystem

The Russell Repof1973 highlighted the diversity within adult education and identified

weaknesses butie suggestion thathis sectorcould make a greater conbution to the

economy by becoming more directly vocatioffaikeldhouse, 19916ed toagrowing use of

Further Education colleges for the provision of adult educatioticontributed to a closer
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relationship between the vocational and adult strarjfigeldhouse, 19216Vocationa|

education washowever still primarily concerned withpreparing young people for the
workplace(Field, 199fby providingthe practicalskills andechnical education fospecific

trades, services and induggsbut rising youth employmendluring the 1970sndthe need

for economic recoveried to somesignificantdevelopmentqFieldhouse, 199@hat shaped

future provision

The establishment of the Manpower Services Commigdit8iC)in 1973was accompanied
by a newattempt to promotevocational educatiofirom its seconetlass statusPrompted
by a declinein youthemployment the MSC introduced series ofnitiatives includingthe
Youth Training Scheme (1982) and YdDgiportunities Programmes (198 Whichwere

aimed atbridging the academiwocational gap anéacilitating the transitiorfrom school to

work {Lea et al., 20083 Theintroduction ofthe Technical and Vocatal Educational

Initiative (TVEI) schemigto schools in983promotedvocationalelements within the

secondary curriculunfLucas, 2004 Although criticised for being simply a political move to

address an economic problefhea et al., 2003y delaying entry to the youth labour market

Hillier, ZOOPﬂHodgson & Spours, 20pBeseinitiativescrossed the traditional institutional

and knowledge division§heweaknessappeared to lidn asystem that delegatetheir

managemento the MSGwithout linksto the Department of EducatiofHodgson & Spours

2008, highlighting an omgoing distinction between workelated training andnain-stream

educationthat probably contributed to the withdrawal of TVEI freohools when MSC

funding ceased

ThiseraofaZzv A A} 3]}v o]eu[ A - thed¥ickelofrent ofiew vocational
gualifications by the Business and Technical Education Council (BTE ichduction

of pre-vocational coursef_ea et al., 2003or schools and college¥ocationalkeducation

became better defined through the review of vocational qualifications (1985}and
establisiment of the National Council for Vocational QualificatiohsOVQin 1986 through

whichnew competencebasedNVQqualifications for employmenwere made available

Frankel & Reeves, 19p@\ccreditation was still separated from the schools examination

systemand reliedon a different form of qualification thaprioritised practical competency

overtheoretical knowledge.

As lifelory learning became a more significant part of government policy in the Jg8¢ld,

1996 interest wasalsogenerated in a continuing education for all ageisny technical

colleges had diversifieidto providing academic courses alongside vocational and pre
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vocational programmef_ucas, 200¢and had become mulpurpose providers for a wide

age range. Although the boundaries between academic, vocational and adult education

remained, these strands were no longer exclusively providedfbsreint institutions and

these colleges were becoming a magource of education for 269s({Lucas, 2004

although without the status afforded to schools or universifidgland, 1999

Theredefining of further education in th#988 Education A¢Fieldhouse, 19&?€brought

the strands of technical education, webased training and adult provisiahoser together

for organisational and funding purpes(Gray, Griffin, & Nasta, 20p3Jnderthe new

funding regulationghat came with incorporationhowever,vocational and adult education
courses were differentiated analdivision was still apparen©Ongoingchanges in funding
levelswithin Further Educatiohave continued to highlight differensén valuebetween

coursesfrom a government perspective, whilatso acting aa means of regulatg the

education available for post6 studentdSteer et al., 2007

Attempts made to bridge the gap between academic and vocational qualifications in the

1980s[Lea et al., 200ded towards tke introductionof GNVQualificationsin 1991 Two

distinct types of vocationajualificationwere now identifiable in the form dfiV(, which

provided a competenceased approach to learning worklated skillswhilst the GNVQ

ladder provided a means of uniting acaderstudy with waok-related applicationgLea et

al., 2003. Hyland[1999 describes this afrminga triple track system in which the middle

ground is occupied by broad vocational quadificnssuch as GNV@at provide an
alternative to the academid levelswithout the narrow constraints diocussing solely on

occupationallyspecific skills. Although these may have succeeded in engaging some

disaffected students htey remained ovesshadaved by the popularity of A levefslodgson

& Spours, 2008 The GNVQ qualification waort-lived and asimilar attempt to integrate

academic and vocational knowledgetroduced in 2006n the form of new 1419 dploma,
also failed to gain status and populariigfore being withdrawnlt seems that, in both
cases, ingrairg attitudes in society hathfluence overgovernmentpolides thateventually

returned tothe wellestablished academigocational divisiof qualificationsand curricula

Reforms of the public sectdn the 1990s reflected v A %0}0]8] o o]Ju § }( Zu EIl §]e
that had a significant effect on Further Educat[otmcas, 200¢as dtizenshecame

consumersandservicexhanged tdusinessegNewman, 200 Accompanied by éliefs

that Zu v P &] au]d bdlp reproduce the success of the private sector in pgelicices

organisationsthese approachesreated a paradofor the new Further Education colleges
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that emerged from incorporation in 1992. There weras®ns betweenhe flexibility

required to respond to market forcqawvis, 199ﬂGIeeson & Shain, 19pand the greater

central control that accompanied incorporati(i}ﬁray et al., 20061In the new education

Zu (& thé&rg werealsoaddedpressuredue to the nee for publicmeasures of
% E(}JEuU v 3§} 00}A 3Z u EI 3 }( Z Z}][Glpesdn@Shad}aopy ( 3]A oC

The unprecedented level of regulation, inspection and accountallilitgas, 200phad wide

implications for management priorities, organisational structures and college internal
policies.Evenafter a change in government, the values of competition, choice and

performancecontinued and, althougkhe discourse subtly shifted toward&odernization]

Newman, 200pthe demands for accountability remained.

Atypical Further Educatiorollegemight now provide a range of academic courses for-18
year olds, vocational courses for all ages, waked training and adult educatioAlthough
based in onerganisation, the differences between thesgands of eduation were still

largely unaddressedd Z ~Ju %A @] P C Vv HUV%O0 VvV Lécas, }2004,|v

p.3) had resulted in a patchwork of different educatiofidgments brought together

without a comprehensive or coherent policy to unify the academic and the vocational

Young, 201JL Further Education colleges themselves might be considered to capture the

NZ]1*8}E] ( JopnE&E }( vPo]*zZz u S8]}v 8§} ]JvsS PE § S aeral u] v

v §Z A} &{Maclare, 1991, pBwithin a single institution.

For the last two decades, changes to policy and funding mechanisms have continued as
responsibilityfor Further Educatioas moved between government departments and
changing political powers have adjaed priorities for the sectorDespite these changes,

Further Education collegessill providea mixture of academic, vocational and adult

provision whilst retaining a strong association with their vocational legkcankel &

Reeves1996. The vocational elemememainsremote frommainstreamacademic

educationand there is no coherent government policy to connect or unite these two strands

of education(Young, 201jL

Thisbrief historical backgroundup to the early posincorporation period, provides an
outline of the educational context fdunctional mathematicsn Further Education. THater
postincorporation period brought futher changes to the sector but from this point the
focus will shift from this general background to tyarticular aspectsf relevarceto the
study. In the following sectionfe college sructuresinto which functionamathemaics

teachers are placednd the organisational culture within which they warkl be examined
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in the postincorporationperiod before tracing the historical development of the functional

mathematics curriculunthrough a similar period of time.

2.1.2 Organisational structures for mathematics within Further
Education

Before incorporation, the typical Further Education college had a pyramidal structure in

which the heads of academic and vocational departmetupiedsenior positiongHarper,

2000 but organisational structures were subject s@nificantchange during the post

incorporation period This was partldue tosomegeneral restructurindput specific
developmentsalso caused chmesthat affectedthe position of mathematics staff within

these structures.

After incorporation Further Education collegesd their complex internal structuresill

reflected some of thénistoricalinfluencesin the diversity of their provisiofGray et al.,

2009 but new priorities emerge@sthey becameselfgoverning providers of education

with responsibilities fobudgets, estates and personr{@leeson & Knights, 20p6Trhe

increasedheed forstrategicplanning financial managemerand accountabilitypegan to

shapemanagement roleand changeinternal structures (Leader, 200'4 Anew funding

mechanisnfor collegesseemed to be a useful political tool tacrease student enrolments

but also reduce costSteer et al., 2007 addingfurther pressure to thechallenges ofhe

transitionfrom local authority control to direct accountability under central government

As existing senior managers took holdlod new priorities, their focusnoved from teaching

and learning tavardsbusinessnanagementfinancial planningperformance monitoring

andconstructing external connections with agengj8gmkins & Lumby, ZOPWhiIst

professionals in education were shaped into business managers through the influence of the

v A Zu v P EBFhaijr& Gleeson, 19p9n addition, nanagers from nomeducational

backgrounds were recruited for their management or financial expeftistand & Merrill,

2003 and rew organisational structures emerged that shifted power away from the heads

of academic and vocational departmentsdenior managers witfinancial expelise

Harper, 2000 It seems that the new accountability designed to improve the quality of

Further Education was causing a drift of attentemayfrom the curriculum due to the

increasecemphasis on financial efficiency.
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Leade{2004) suggests that riddle management roles also became more strategic

responsibilities were devolved and funding concerns seemed to be atpfiorimanagers at

every leve[Gray et al., 2006 Existing management practicesemednadequate for these

rolesbutav A Zu v P Egeatdtepsiorsin Further Educatiorolleges between

staff who retained their professi@ifocus on educatiomndthose whoadopteda new

business paradigifBimkins & Lumby, ZOﬂE. Watson & Crossley, 20Q13he resultwas a

distance or evena polarisation between teachers and managemho had contrasting

priorities (G. Watson & Crossley, 20Q1b structures where middle managers acted as

mediators, balancing strategic compliance against professieshatational belief(G.

Watson & Crossley, ZOOFEStructures with a traditional vertical separation between

departments were now, it ap@s, becoming more fragmented bylditionalhorizontal

divisions betweemanagers and staff with different values.

At this timeof internal tension in collegd&lliott & Crossley, 199mathematics was

presentin each ofthe different strandswithin Further Education buh a variety of forms
such as dult basic skillsA-levelprogrammes GCSEoursesand vocational modules, each
with verydifferent curricula This diversity meant thatnathematicsstaff couldbe required

for a range of different coursesithin vocationd areas general educationr adult

education Although the literature has little to offer on the&pecificstructural arrangements
for mathematicsduringthis period, the inherent divisions between these streams suggest
that afragmenttion ofteacherswith similar subject knowledge into different sections of
the collegewaslikely. Decisions on staffing structuresuld be influenced bgither
curriculumor financialargumentsin the existing college climatnd servicing arrangements
between departmentdor specialist staff provided an alternative approdabht might result

in greater financial efficiency

A significant development with an effect on mathematics staffing was the implementation of

the Skills for Life StratedPfEE, 200lin colleges. Adult literacy and numeracy, and ladey

Skills, becama priority for collegeslue to demanding targets for recruitment and
achievement but a need was also identified coordinated management structureds a
%0 E S Whole GtganisationApproach[(QIA, 200}3towardsal| Emglish and mathematics

coursesat Level 2 or below, colleges were challenged to adopt management structures that

facilitated effective strategiplanningfor this provisionSaffing structures needed to

accommodate the sudden expansionaafult provision wnilst incorporating other

programmes such as Key Skillsariety of models wersuggestedDfES, 2003vhich, in
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some casesncreasedhe central control and coordinatiarAlternatively responsibilities

might be devolvedvith literacy,numeracy and Key Skills becoming more embedded into the
vocational curriculunand coordinated by a small cressllege management grouftaffing
shortages for mathematics and English became a common problem in colleges at this time,
due to the increase iprovisionand one solution was to encourage vocational teachers to

undertakethe teaching of Key Skillalthough later criticised as an inappropriated

ineffective strategyCasey et al., 20Q@his gained some populariggnd contributed to an

increased dispersion d&ey Skillstaff in some colleges.

Asfunctional ills was introducedhto collegeghe legacies othesestructuresremained
and these twaalternative strategiesof either centralisingpecialist teachers into a single
team or dispersing staff into separate departmts, were still presentAlthoughthe
integratedapproachassociated with a dispersed staffing structungght better facilitate
embedded teaching approachésat had benefits for studentgEldred, ZOOﬁC. Roberts et

al., 2009, the possible effectson § Z & [ % E}( ** Breworth corside(ng.

Robson2006 suggests thavocational teachers maintain a strong connection to their

occupational identity andhat, in generalgroups of staff with similar subject knowledge
often form small communities within the college structurEhesenelp construct and
maintainboth their identities and practicedt seems that @persing functional mathematics
teachers inb vocational departmentmight shape theivaluestowards a more vocational
perspectivebut becoming remote from a subjefbcussed team cultureould weaken their

identitiesas mathematics specialistsd affect professional practices.

A further implicaton of the reviewing of management structures for Skills for Lt

individual college$DfES, ZOqII)IA, ZOO?SWas aconsideratiorof which groups obpecialist

teachers if any,should be brought togetheinto a team. Similaritiem curriculum content
betweenAdult NumeracyGCSE athematicsand Key Sks might suggest teacher identities
would benefit from locating these staff in the same team but the lstanding cultural
separation of adult, academic and vocational programméght lead towardsa preference

for dispersion into these distinct prograne areas.

Distinctions between centralised and dispersed structuesimportant for the study but
these are also connected with tleeganisational cultug, which mayaffect thevalues,
assumptionsand interactions of functional mathemias teachers witlstudents.
Organisational culture forms part of the wider context in which functional mathematics

teachers are situated but also affects the social interactions within the classitoen.
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possible impact otheseinfluences in Further Educatiam the learring of functional

mathematicswill now beexplored further in the followingsubsection

2.1.3 The organisational culture of Further Education colleges

The literature to inform thissubsectionincludes research ggific to Further Education but

this isintroducedand supplementedy some key themes from businesslatedand
schoolsbasedstudies.Although Further Education colleges as organisations may be

different in some respects from bo#thools and businessabgir dual focus on education

and busirss management suggests that both the schools and business literature can make a

relevant contribution.

Mullins{2007) describes the culture of an organisation hs informal hidden network of

communications, social interactions, relationshsal normsof behaviourthat overlays the
formal structure.This socialframeworkcreatesan organisational culturéhat has the

strength toshapethe thinking and actions of individugiSchein, 198pand influence the

working practices of the organisatioDeal and Kennedi2000Q highlight the importance of

the informal network of communicatiom promotingthe values, rules anttaditions within
the organisatiorthat then influencethe individual It isthe shaed values and beliethat

are considered te@haracterise organisatiorf®awson, 199F bindinga community together

Deal & lennedy, ZOOPandreprodudng patterns of thinking, feeling and actigrlofstede,

Neuijen, Ohayv, & Sanders, 1?9ﬂlith respect to Further Education colleges, Led@604

takes a similar view of organisational culture, highlighting that core values, beliefs and
established behaviours are fundamental to the interactions and responses of the individual.

Organisational culture, as a concept, brings togetherabteristics of organisations that

were previously identified separatefilofstede et al., 199Gndprovidesa useful

perspective foexploringorganisational featuresf colleges in the study

Thereis consensus of opiniorhat significantcultural adjustmentsand value change®ok

place in colleges after incorporatigilliott & Crossley, 195HRObson, 199HB. Watson &

Crossley, 200)&ut lessagreementabout theexactnature of culture changgSimkins &

Lumby, 200p Within the climate of a political agenda that was reshaping public seraces

resemble businessesrganisational changesere accompanied by shifting values and

adjustmentsin the way staff workedlLeader, 2004 dZ ZufEv]e 3]}v[ (} p* }( E A

Labourcontinued to remove power and influence from educational professiofigsvman,
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2000 and the developing emphasis on learning and skills fdtagtention onthe recipient

of education rather than the providePFinIay et al., 20047 Cultural values associated with

professionalism seemed continually undermined bygming developmentfGleeson &

Knights, 200H>Steer et al., 20Q)/as targets and funding had significant effects on both

teachers and managefslodgson, Edward, & Gregson, 2p@&tting as policy levef€offield

et al., 2007 to change practicesAlthough there was evidence of the retention of some

professional valuefHodgson et al., 20Q7the pressures of performativity became

influential {[Simmons & Thompson, 20p&using aultural conflict between the business

focus and the interestof educational professionals

Despie the turbulence studies suggest thahany teachers retained a strorfgcus on

studentneeds{Coffield et al., 200/7/and some ore values such as commitment to student

learningremainedunchangedShain & Gleeson, 19p®efining a single dominardulture

for a Further Education collegkowever,may be difficult Theconflictinginfluenceswithin
organisations with muitpurpose functios and wide curriculundiversityseenmed more
likely to result in dragmented culture. The importance of teacher identiip education

might suggest some shared values associated withesfocussedculture, in which the

function of the individual isignificant{Handy, 199Bbut the shift of power away from

teacherg{Robson, 19?’ndicat5that apower structure{Handy, 199Bcontrolled by

financialmanagersvould strongly influenceultural values The departmentaktructure in
Furtther Education collegasowever,with devolved responsibilitieand anemphasis on

course teamglLeader, ZOOPseems toencouragea compartmentalised cultercomprising

Hiverse or disparate communities of teachers, focussed around specific academic or
A} 3§]}v o ]v3Ra@Bsers 2006, p.lT.?

Evidence of a webmbedded vocational culture in Further Educat[@olley, James,

Diment, & Tedder, 20Q3uggess that vocational influences ioollegeorganisational

culturesmay bestrong.(ollege departmenthavetypicallyreflected the values of the

industry they representcausing some cultural, as well as physeglaraton, from other

sections of thecollege{Tipton, 1973. Within thisvocationaly orientatedculture, however,

occupational differences produce sehltures, resemblingthez ol v]e ddscvibed by

Hargreave$1994) in whichseparate, insuladepartmentsbear different complexiondn

view of the diverse roots dfurther Educatiomnd representation from different

professional culturegShain & Gleeson, 19pSome evidence of fragmentatianight be
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expectedandit seemsunlikelythat a college could be consideredas]vPo pv]s Zo EV]VvF

}uu pv] &GHe same way as a school might be vieflddrgreaves, 1994

Organisational culture inlurther Educatiomollege may be considered twork together
with the formal structures to create an environment in whigitial interactions between

members are influenced by the norms of the cultimé individualsalso shape the ogoing

development of the culturéDawson, 199ﬁDeaI & Peterson, 19?9Teachers aretherefore,

subject to influences affecting themwn behaviour and performance but they themselves

also have varying degrees of influence overvhkies and behaviours of otheiBhe cultural
divisions between departments suggest that students who take an additional course such as
functional mathematics may be exposed to varying influences frocational and

functional mathematics$eachers rathertan a single set of cultural values.

Research has shavhow gudentson vocational programmetend to assumethe cultural

values and expected behaviowsthe departmenfColley et al., 20Q3ut these may not be

compatible withthe valuesand expecationsof functional mathemécs teachers

Furthermorejnav] A }( A} 3]}v o p 38]}v « Z }uufuaves0O8R % E 3] |

Lave & Wenger, 195“]Nenger, 199pvocational teacheshold powerful positios asthe

knowledgeholders.This perspective places functional mathemateadhers in a different
positionwithin a functional mathematics classroosince vocationastudents are neither
aspiring to be expert mathematicians nor teachers of mathematics. For this reason
relationships with students may be differembm those formedwith vocational teachers

and thecultural influence of vocational staff may be more dominant

Beforefurther examining the influenceof functional mathematics teachemn learning

through theirchoices of pedagogy in tlidassrooma final aspect othe historical context
will be explored. This concerns tdevelopment of theunctional mathematicgurriculum
from the policiesand curricula of thdate twentieth centurythrough tothe introduction of

the currentfunctional mathematics qualifications.

40



2.2 The development of mathematics for vocational
students

2.2.1 A historical view of mathematics for vocational students

The diversity of provision within Further Education and absence’sihgle distinctive

curriculum_|

Frankel & Reeves, 1996, p

Makes it difficult to identify a single place or

purpose for mathematics. In the academic strand, mathemdtisshistoricallypccupieda

ZP S

| %o ] v[FGINGak,0L00)

fandcurrently controls entry to higher level study so

gualificaions such as Aevel and GCSEathematicsare strongly positionedFor vocational

students the legacy of anideolo§ $Z §
§} S& Jv 8§z

]v peS

U %o Z ']'

§Z "p8lolsC }( A}

RogerA, } B9, ]pfl%eems however,to have been

influential in the development of successive curricula and qualifications.

Theemergence of aideathat a set ofessentiakkillswas requiredas acommon coreor

vocational training

Green, 199

Bmight be traced back to thearlydevelopmens of

technical knowledge alongside practical skilsmore latterly to the growth of liberal

studies in Further Ediationwhich wasntended to providea broader basdor vocational

courses

Macfarlane, 199

R Hyland

1999 suggests that the notion of underpinning the

secondary and postompulsorycurriculumwith some form of core skillsriginated fromthe

Crowther repor{1959 in whichconcernswere also raisethat every child and adult should

achieve a certaitevel of competency with basic mathematics as a preparation for the

S]}v o u

general demads of their future livesAlthough the idea of core skills for vocational students

and competency with basic mathematics did not seem talipectly linked by policyat this

time, these two developmentsight be considered to form the early foundations of a

process thated to mathematicsbeing placed intwocational programmeas an essential

component

Thetype of mathematics required wak-defined at this point withreferencesin the

Crowther report{1959 to a form ofnumeracywhich washe mathematical counterpart of

literacyand incorporateda wide range of skillsThis contrasted with more narrow views at

the time that numeracy was simptiie ability todeal with kasic arithnetic operationqJ.

Evans, 200

skillsto cope with the mathematicabdemandsof everyday life {Cockcroft, 1982, p.]1

0 The Cockcroft repor|

1987

brought adescriptionof numeracy asavingthe

which provideda purposefor the skills without a prescriptive curriculurfhere wasan

intention that acquiring theseskillswould improvethe abilityof adultsto use mathematics
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confidently within the context of everyday lifeecoming comfortable with using numbers

J. Evans, Zo?ﬂn the

light of thevaried interpretations of the termumeracythat have developed subsequenity

and able tainterpret information provided in mathematical ters

might be considered as a changing conagplier than a static definitioras impliedn the

descripton”u $Z u 8] o &§]A]3C *]3p § ]Jv ]8- uoéLF(IEbenelv

al., 2003, p.J.

Z]+8}E]

During the 1970s and 198@% emphasisvithin vocational education on developing specific

technical skills fodifferent occupationdegan to moveowards identifyinga set of generic
skills required for employment across a range of occupat!blryieand, 199

P Although first

identified by he Manpower Services Commissibesewere laterrefined by the National
Council for Vocational Qufitations NCVQ) pnE]JvP §Z

i60ie Jv§)

skills Reportsrepresenting the interest of employerior examplegrom the Confederation

of British Industry (CBBupported theinclusion of core elements in vocational training

to developing these skillés only prescriptive lists of skillbased on perceived deficits in

the competencies needed for employme{rhiyland, 199P the early versions of core skills
were consideredy someto have limited educational vaILFHayward & Fernandez, 20

Disagreement about the content of @skillg

P4

doubts about their conceptual basis and the way in which the skills should be taught

Hyland, 199P addedan element ofuncetainty to their positionin vocational education

and some inconsistency regarding the placing of mathematical skills \thignse definitions.

In the 19®s and 1998there were three major developments itblleges thaseemed to

Hodgson & Spours, ZOPZlccompanied by

contribute toa greaterinterest in numeracy anchathematical skills: the development of

Confederation of British Industry, 19Fi§ut there were concerns about the approach taken

Access courses for mature learners returning to educattomintroductionof NVQ or GNVQ

gualificationsand the growth of adult basic ski

important for adult students undertaking Access coursesa Ze+ }v Z v

13. Evans, ZO?OIVIathematics became

[

H

opportunity since GCSE mathematics, or an equivalent qualificatiomyfteasrequired for

progression to further studyror vocational students, the core skills embedded and
identified iINNVQ and GNVQe+ seu v3 ]V 0 fho %o ]

core skill unifHyland, 199pand so focussed some attention tre useof mathematics

within vocational qualificationsAssessment objectives for these core skills were more

S1tv }( vuu

E[

S]}v o

u

detailed but a lack of success with their implementation might be attributed to a weakness

concerning their transferabilit

[Hayward & Fernandez, 20

P4
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After the Dearing reporf19964, in which postl6 education was extensively reviewed, these
JE e«l]Jooe A E E v andkEta@eshpreacetral in pesb vocational

educdion although subject to different interpretations by teachers such as being remedial

skills, basic competencies or vocationatjated skill§Bolton & Hyland, 20Q3With the

formation of a single body, the Qualifications and Curriculum Authority (Q&Ctake

responsibility fotboth school and vocationaluglifications these skills were rased New

Key Skillstandardswere defined

QCA, 200pto underpin a set oKey Skills qualifications at

levels 1 to Jor use inboth schools and colleges. Application of Number remained one of

the identified Key Skilland therefore might now be considered as a fundamental generic

skill essentialor life and work

Meanwhile, h adult education, improving the basic numeyagkills of adults, as part of adult
§Z & Ju%}ES vprompt@d]wRvasrZporitd 61 [

basicep S]}v ~ U P

from the Adult Basic Skills Strategy UMt BSU, 19§

school leavers&d basic skills difficultigélyland, 1999 When the Moser reporf1999 also

71989 indicatingthat one quarter of

highlighted asignificantskills deficit in the adult population with respect to practical uses of

mathematicsand Englishdevelopingheseskills quickly became a matter of national

importance. The government responsge the form of tre Skills for Life Strategf@fEE,

2001), was designed to address this neaad <p]% poSe A]JSZ §Z <l]Joo-

usZusdle 38 0o0Aov

p.2).

This nationalstrategy(DfEE, 200

flled to theintroduct

e EC 3} (pv 8]}v 8 A} Wosery1999

ion of wide-ranging reformsn the

provision of English and mathematics withidult basic educatiorNew national tests,

specialist teaching qualifications, teaching materials and a national develdprestre

were features of this reforniSteer et al., 200Avhich

had an impact on all mathematics

courses in posi6 education at Level 2 or belowhedevelopment of national standards

and a ore curriculum for Adult Numerad{pfES, 200

ithat also underpinned Key Skills

broughttogether thepreviously divided strands ofiathematicsn adult and vocational

NS} pe
}18CP

education. Furthermore, the linking of these standards to the national curriculum in schools

(see HBble 1, on thefollowing pag¢ appeared tarepresenta more unified approagh

although differences still remained in the qualifications and assessrassummarised in

Table2.
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Table 1: Levels of qualific ations

Adult Numeracy National National
and Functional Curriculum Qualifications
Skills levels levels Framework

Level 3 3
Level 2 2
Level 1 5 1
4
Entry 3 3 Entry Level
Entry 2 2
Entry 1 1
Source: Adult Numeracy Core Curricul{DfES, 2001

Table 2: Comparison of mathematics qualifications used in Further Education

Levels
Entry tLevel 2

Qualification
Adult Numeracy

Assessment
Multiple choice tests.

Key features
Knowledge of basic
mathematical
processes and

terms.
Key Skills Level Level 3 | Multiple choice test Knowledge of basic
Application of (identicaltest to Adult | mathematical
Number Numeracy) plus processes and
internally assessed terms but also skills
portfolio of application | in applying
tasks. mathematics in
familiar contexts.
Functional Entry tLevel 2 | Internally assessed Application of
mathematics tasks. mathematics into a

Externallyassessed
examination.

E vP
contexts.

W Z&E

Adult Numeracy qualifications were awarded on the basis of a test outedomewhilst Key

Skillsassessment also involvedpartfolio elementto demonstratecompetency with

applications.The emphasisf Adult Numeracy therefore seemed to lba gaining

knowledge of basic mathematical processésist Key Skills was mofecussed on

applicationskills

The strategic planning required fdahis agendaalongside funding incentives and demanding

recruitment targets for collegeserved to raisette profile ofadult numeracyin collegedut

alsoaffectedKey Skillsinceinitial targets foradult recruitment and achievement were later

extended to includehe 1619 cohort.Tensions between reaching targets and addressing

student needs would suggest that the impact on practices was sometimes

counterproductive in terms of quality improveme

[Coffield et al., 200

)/ The status of Key
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Skills remainedbw in public perceptiongHayward & Fernandez, 20pdut the need to

improve skillpersisted with further reports that many adults were not functionally

numerate(Leitch, ZOOT

In the White Paper 149 Education and Ski‘?@fES, 2006 attention was agm paid to the

need to develoghe set of mathematicskills that &2nables a person to cope with everyday

o] ((DIES, 2005, p.¥5New pilot qualifications in functional mathematics followed, that

brought together the needs of adult and vocational education with schools, imatfwat
was intended to beome an intrinsic part of GCSEtimematics, an essential part aihew
suite ofdiplomasfor 14-19 educatiorand a stanealone qualification for students in adult or
vocational education. How well this strategic development cduiiil such a comprehensive

role was the subject of some debate during the pilot phase with questions ddmyut

mathematical functionality should be asses¢Bdown, Coben, Hodgen, Stevenson, &

Venkatakrishnan, ZOCHGDrake, Wake, & Noyes, quﬂzhrelfall, 200Yand some concerns

about the pecgogical approaches suitable for a functional mathematics curric(Make,

2009.

The aim offunctional mathematics was tprovide the skills needed by individuals for several

different purposes.

dz § Bu Z(pv S]}v o[ *Z}uo lve] & ]Jv §Z E}
providing learners with the skills and abilities they need to take an active

and responsible role in their communities, everyday life, the workplace

and educational settings. Functional mathematics requires learners to

use mathematics in ways that make them effective and involved as

citizens, operate confidently and to convey théileas and opinions

cleaty in a wide range of contexts. QCA, 2007, p.39

Thisidea of a set of essential skills that would equip adults for their personal and working
liveswas not newput the qualificatiorheralded a renewed intention to address a skills
deficitthat had been a cause for concern for several decadlitsoughfunctional
mathematics had a short life in schools and wasnwithdrawn from usdt has been
retained inpost-16 education foboth adult and vocationatudents. Thdocusof this
gualification, on preparing students to use mathematics in life and wegkis to a more
detailed consideration ahe skills required and how mathematics is applied in workplace

situations.
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2.2.2 The use of mathematics in life and work

In the development of mathematics for vocational students two different views of a seitabl
curriculum were evident. The early core skills were based on an assumption that students
required a minimum basic knowledge but later the emphasis of Key Skills was on application,
although both were intended to provide the skills necessary for employnidrere remains

some ambiguity about thenathematicalskills that peopleactuallyneed for life and

employment{Threlfall, 200y and these might be considered asminimum set of skills with
utility value{Ernest, ZOOrthat would allow theindividualto ZP § C [otanmié¢

extensive knowledgthat provides acces®twider opportunities

Thedifficulty of being precise about the skills needed for employmeas identified by
Hoyles et al2002 and is a theme through much of the literatur€hisproblemcan be

attributed partially to the diversity of practice and the lack of amgke definition of the

workplace[FitzSimons, 2033ut is also a result athanging demands for mathematical skills

Hoyles et al., 20quevenbergen & Zevenbergen, 2(?091 manyworkplace settings the

mathematical contenhas been categorised aslatively simple and withithe scope of the

current GCSE athematics qualification but the situations are compfebodgen & Marks,

2013. Learning about thepecific context, with its working practices and technologies is an

important part ofunderstanding hownathematicss usedn the workplacqFitzSimons,

2013.

Applying mathematici a workplace situatiois very differentfrom the classroom

FitzSimons, 201[|:Hoyles, Noss, Kent, & Bakker, 2pafd the connection to school

mathematics is often not recognised by adults in the workp[&¢edege & Evans, 20P6

Separatinghe content from the contexis difficultandwhenmathematicss embedded into

tasksor technologicallydependent processeis may not beeasilyidentified (Hoyles et al.,

2003. Having a secure understanding of the relevant mathematical conteptgortant

FitzSimons, 201[|$-Iodgen & Marks, 203dut this is insfficient without the more

sophisticated skills needed tmderstand thecontextand apply mathematics by working

analytically with real data that has a particular meaning in the situdtitoyles et al., 2002

Hoyles et al2010 refer tothis package of skillss Zu §Z u §] owbith & CJ

distinguishes the concept frosimplyafamiliarity with basianathematical processeand
applications. The implication is that interpretation and communication are important

features of workplace mathematidsit these are bound together with the use of technology
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and mathematical process@sworkplace practicesThis bears some resemblancethe

way thatthe term Z<p v3]3 8]A 0]8 & C[ Z -« V ue S} Vv %epo S SZ

of mind and capabilities that are required for using mathematics in life and {&been,

2001). Although the exact skills required for quantitative literacy and the means of acquiring

them have been the subject of some debate, there is some agreement thaixieads

beyond numerical competency to other aspects of mathemdiesLange, 200&and bears

similarity to the intention that functional mathematics showddu] % o Ewus€&+ 3§} »

mathematical knowledge and skills in a way that empowers them to solve problems and be

able to make critical and informed choicg8Vake, 2005, pJL Forman and Steefi999 also

E ( & 8} Z(pv §]}v dna Baadwsehdampking a distinction between
applications of mathematics in the classroom that illustrate concepttudentscan
acquire gpredeterminedsection ofknowledge compared to examples that prepare
students for the type of problems that arise in the workpladeveloping these skills in the
classroom seems to require a different approdicm the traditional use of contextualised

examples and some of the issues will be explored further in the following sections.

The approaches suggested bgrman and Steef1999 are similar to he description

providedwithin the PISA frameworkvhich indicates mathematical literacy is the

Nv JA] 1 o[+ % 13C 3} (JEupo 3 U u%o0}C v Jvd E%E 3 u 3Z u

}vs AHGECD, 2010, p.R3hsimpliesmoving beyond the kinds of situations and

problems typically encountered ischool classroontswards the use of mathematical
reasoning in conjunction with an understanding of how mathemasieppliedin the world
The intention is thatndividualsshould be abletou | $Z “-founded judgements
v C }ve3Eu S]JA U VvP P v [BECD, 2810\ p.1p&Jsing * _

mathematics in the workplace seems to requirsound grasp of concepis combination

Alsz 5z ]o]SC S} & e}v VvV % %0C u SZ ultdgpeasthaZti®e o0]*S] [ %o
approaches associated with mathatical and quantitative literacsnay offer a closer

alignmentto the needs of the workplacthan traditional classroom teachirmut developing

these in a classroom situation may still present some difficulties

Mathematics is not a valuftee subjectandthe meanings of both constructs and symbolic
representations are*]v8E] § oC }uv $§}P -sultuedl mMaahihgs}values and

beliefs of studentsn transition experiencegPresmeg, 200Q2Although the cognitive

processes may appear to be similar, the social context in which the learning takes place

affectsthe object of the activity andhe meaning attibuted (Williams, Wake, & Boreham,
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2001). In a work situation théusion of mathematicaskills with the work conte@oyles et

al., 2002 changes the way the actual mathematics is viewed because meaning for the

mathematics is derived from the work situati@ieitzSimons, 2033Furthermore, h a
USZ uS] e 0 ¢ eSS VSe[ JVS E% E S S]}ve ar¢ likely orelattfo o % E} o

classroom goals rather than ones associated with the workglagein & Monaghan, 2031

andso their perceptions of the purposee alsadifferent. In a work situation, mathematics

forms part of larger activity v ]« iue+$ *}in thé paress of achieving a desired

}us$ }u(FitzSimons, 2013, p.8The primeaim is to achieve the task outcome rather than

to learn about mathematics itseff hrelfall, 200y and the purpose for the mathematical

processes is to contribute, in some way, to the completionwfder work-related goal.

The methods of performig mathematical processes in formal and informal situations may

also be very differenFCarraher, Carraher, & Schliemann, 1p&%en if themathematics

involved ighe same Using mathematics in theavkplaceoften involvesinformal methods

that are adapted to the working environmefRozzi, Noss, & Hoyles, 1998itzSimons

1999 explains how terminology that is epific to the workplacenayalsoadd to the

disguise so thatmployeedail to identify certain activities asiathematicsdespite a

dependency on mathematical knowledge or proceq¥¥edege & Evans, 20[)6

Workplaceactivities maythen be based orthe use of artefacts angrocesseshat could be
cive] & » anEthen@tiZed(Pozzi et al., 199&o0 that the m#hematics is

embedded into ondarger, workrelated processoften interwoven with technology

FitzSimons, 201[|$-onles et al., 20Q2Thsintegration of mathematics into working

practices may mean it ®deeply embedded into thanstruments and routines of the

workplace that it is locked into those processes and hidden to the user or obgEEri et

al., 199%Wedege, 199P In the literature,culturakhistoricalactivity theoryis often used to

explain these phenomenaiewing certain establisheols and habit@asboundary objects

that connect the original mathematics aa®timeto the daily working practice§-itzSimons,

2013||Kent, Noss, Guile, Hoyles, & Bakker, Zntwmiams et al., 2001 The connections,

however,may not be apparent to the workers, or to those observing from outaiut mnly

in situations when a breakdown of routine processes occurs will formal mathematics

become visible agaifFitzSimons, 203decause it then providea means of finding a

solution.

Other differences between classroom and workplace arise from values within these

contexts. In work practices the importance of accuracy and freedom from errors is
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paramount(Threlfall, 200} sincegoals such asfficiency have implications for the success

of businessegHoyles et al., 20Q2Health and safety concerns in the workplacay demand

ahigh level of preision for certain occupationdor example chemicalpraying

Fitzsimons,

2009 whilstaccurat estimationsare vitalfor others{Zevenbergen & Zevenbergen, 2(?09

In the classroonthe risks associated with inaccuracy are low and errors may be used as a

means of IearninyzitzSimons, 20331t seems that although some learning may be

necessary in the workplace the emphasis is on accurate performance, whilst in mathematics

classrooms learning might be considered as the main actimifyreparation for accurate

performance at a later datan a formal assessment

Developing mathematical skills in a classroom for effective udesimorkplaceor any

other life situation, seems to balependent on teaching approaches that enable students to

transcendsituationalboundaries andlevelop transferale skills The functional

mathematics curriculum provides a stated intention that students should acquire

transferableskillsandbe o 8} %% 0C u §Z u §] « ]Jv & vP }( Z&E

of the relevant literature wilhow be used, in the following subsémt, to expand on the

nature of these difficulties and indicate how transferable skills might be developed in a

classroom situation.

2.2.3 The difficulties of developing transferable skills

Transferability may be considerexs theability to apply knowldge learned in one setting to

a different situationSingley & Anderson, 19p8r asthe constructon of learningin one

situation thatenhances orundermines performancein another

QCA, 200)but difficulties with thetransferability of learningre welldocumented. Some

Perkins & Salomon, 19

p2

For mathematics learned in formetlucation but therappliedin situationsoutside the

classroomthe transferinvolves moving from atructured to a semstructured or

unstructured situation Theinconsistency of knowledge transfisra particularproblemthat

has wide implicationand Boaler{1993) suggests this is due to a complex intelationship

of the situation in which learning takes place and the one in which it is apipthnations

of the actualprocessand how knowledge transfer may be achieveVe been provided

from arange oftheoretical perspectives.

Gonsiderations of knowledgeansfer in early research were often dependent on cognitive

theories arising from the study of psychology and considered the individual learner rather
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than the social situatiofPerkins & Salomon, 19

pZrom this view, individuals would

construct their own abstractions and mental schema tbmild betransferred and applied

to a different situationSingley & Anderson, 19

BAt was assumed that once a mental

representation was in place then this would mediate the transfer of knowledge between

contexts without further prokem. Abehaviourist approach suggested thating repeated

practice to reinforce the behaviour desir@uld facilitatereplication in a different

environment(Greeno, 199B Thae wasan assumptiom that, with clear communication by

teachers and adequate practicgtudentscould developsecure knowledge and then use this

in other situations. Knowledge was similar tpa@ssessioithat was acquired bgn individual

and readilymoved from one situation to anothe

[Boaler, 200

p.

The assumptions underlying these theoretical positimese later challenged by research

that compareal competenciedearned withinan informal situation to performancef similar

tasksin a more formal settingFLave, 198NSNunes, Schliemann, & Carraher, 1p9hese

studies showed that students who could cope with problsoiving in the supermarket were

less confident with similar tasks in a classrod@ve, 198

Band young streesellers who

were competent with certain mathematdn their work situation could not demonstrate the

same ability in a more formal situatidNunes et al., 199

I3Interest in this contrast between

mathematics learned in formal and informsgtuations{(Nunes

et al., 1993ed to more

commurity-centred studiesvith consideratione }( Z(}ol[ u $Z u 8] » v Z SZv}

usSZ u 381 {[u &}+]}V). Thesehighlighted how culturallyinfluenced

interpretations of mathematial conceptswithin different communitiesproduced particular

difficulties forknowledgetransfer.

Asociallyand historicallysituated view of learning

jWalkerdine, 198Bprovided an

alternativeperspective. iéwinglearning as a collective, social process rather than an

activity centred on thendividual{Lave, 199pwas fundamental t@ new approachto the

probleminwhichsp v8e A GE o v ¢ % ES3] 1% V3% E ZBavdEv]E]  }(

Wenger, 199} Knowledgewasconstructedin this communitybut wasconstrained by the

boundaries of the particular social situation. Although this theoretical perspective provided

an explanation of the phenomem, it seemed to leavéttle opportunity for an

understandng ofhow krowledge in differensocial contexts might be linke@he

assumption that eaclearningsituation was uniqu&nd contextbound meant that

transferabilitycouldonly occur wherthese boundaries were crossed.
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One approach to boundafyrossing suggestithat therewe & J(( € v « SA v ZZ]PZ
E} [ v Zo}A &E}[ShlchiEn &Rerdns, 19Bhat demanded different levels of

abstraction, reflection and metaognition Students, therefore, might find some learning
easier to transfer from familiar to remote situations because of these different demands on

them as individualsAgain, the explanation fittedith the phenomena observed but there

were still inadequacies in botkituated and cognitive approachgsnderson, Greeno, Redsd

=

& Simon, 200pin explainng how knowledge transfer could occar how transferableskills

could be developed within individuals.

Inresearchstudies ofworkplace mathematicscgio-cultural activity theoy has bea widely

used(FitzSimons, 203&nd provides a useful theoreticethmework From this perspective,

the classroom and the workplace are seen as separate activity systems bubteoisfacts
that appear in both systems may be considered as boundhjgcts thatprovide links
between the two situationgFitzSimons, 20:H$<ent et al., 200"’\Ni||iams et al., 200L These

links etweenthe systems provide some connections for students betwieemal
mathematics and the workpladbat canexplain the interrelation of mathematical

constructs in both situations.

Roth{2013, however, in his study of electrical condbinding incollege and workplace,

rejectsthe concept of boundargrossing in favour of a view whiébcuseson the studnt as
a person who integratethe demands of multiple activities in different situationsisTh
integration involves active participation in both school and work activities with an
accompanying personal narrative that accounts for the differe@& In this way

the conflicts between the two situations are reconcilable rather than remaining in

opposition.

Inthesesociocultural perspectiveghere are tools, objects or the individuals themselves
that connect the two situations anithe implications are thastrengthening these links may
help students understand the applications of mathematics in different situatddasous
studies involving comparisons of workplace and classroom practices can be found in the
literature but few incorporate thestudenttraining phaseén vocational educatioms part of
the process, which is the prime interest for this stu@ije studies suggest, howevehat
teaching functional mathematics requiréee building ofconnections to help students cross
boundaries between context&nd that differentapproachesre required compared to the
traditional methods of a conterbased curriculumBefore exploring possible teaching

approaches more widely in a later section, one further aspect of curriculum implementation
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will be considered rad this concerns the assessmaiffunctional mathematicsAlthough
the actual assessments may not be a particular focus for the study, these do have

implications for the pedagogical approaches selected by teachers.

2.2.4 The assessment of functional mathe matics

Satements regarding théntended purpose, aim and scopa a curriculumprovide an

outline for implementation by teachers but these are subjectriterpretation and the

curriculum received by students may be differ¢lktason & Johnstoiilder, 200?.

Qualification specifications andssessmeninethods in particulacan affects Z & |

perceptions of what is requireand shape what is taugTDrake et al., 2012

One way of defining a curriculum in mathematics or a-sebof that
curriculum is to look at what is assessed and how it is assessed. That
which is assessed defines the actual mathematical content of the
curriculum and the way in which it is assessed raefithe processes
valuedin the curriculum

Roper, Threlfall, & Monaghan, 20q692

For functional skills the external assessmisrgxpectedo involve the use ofmathematical

tasks inrealistic contextand theapplication of knowledgewhilst also assessimgoblem-

solving and process skiitstasks relevant to the contexOfqual, 2012 These items present

challenges, in terms of assessment methods, which are not easily resolved in formal

examination settings.

Assessing functional mathematwgthin an examination settingresents difficulties since
the assessment questions can only produce a simulation of a situation, dependent on word
descriptions of the scenario and limited information compared to actually experiencing the

situation in life. hie tasktherefore lacksthe purpose and meaning it would have in a real life

situation(Threlfall, 200y and studentswill not think or behave in an examination as they

would in an everyday situatio|i1Drake et al., 2022 Functionality implies using mathematics

for a purposgBrown et al., ZOOFbut the assessment task assumes a purpose related to

passing an examinatiaiather thanone related to the context of the problem.

Using a contexior a mathematical problenmvolves interpretation and therefore
engagement in additional cognitive processes ip stv § ¢ [ uthatmay threaten the
construct validity (Ahmed and Poallitt, 2007) since the question may no longer strictly be

measuring the intended understanding or skills. It is important that assessment tasks should
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A}] % E « v3]vP "~uv E lesltw suacegs wtthe mathematical aspsaaftthe

ee ooy \Shrelfall, 2007, p.AFbut using contextualised questions adds elements of

comprehension and interpretation that may present additional difficulti®sscrptive
featuresmay besuperfluous to the mathematad processs but necessary to make the

situation meaningful. Alternatively, problems with a minimal description of the context may

be seen by students as simply a mathematical exe(@iseelfall, 200y andthey mayfail to

engage with the contextn this cas¢he question may not actually assess whether students
are functional andhave the abilityto use mathematics outside the classrofﬁhrelfall,

2007) so the assessment lacks validity.

Ealy considerations of assessment methods for functional mathematics proposed that
A pu8Z v3] u 8Z u 8] o 3]A]5C (Browp et al],}2006, AJ&euld be

needed. The authenticity of the simulated scenarios used in a formal assessment setting may

improve the valiity of test items for functionality buthis alsoraises questions about whose

perspective to take on what is meaningful and authe(ficake et al., 202 Ahmed and

Pollitt[2007) s uPP & §Z & §Z v %& }( Z(} H°[ U C  U}E %o %o E} %o E

the validity of contextualised test item&Jsing an approach ihich the main features of
the context mirror the mai issues within the mathematical problem the design is intended

§ } help activate relevant concepts, rather than interfering with comprehension and

E ]\{&hmed & Pollitt, 2007, p.201This may represent an authentic use of context f

assessment purposes but whether this enables an assessment of functionality is still
debatable In a study of itens from differentformal mathematics assessments,
E % E » v3 3]}ve }(u §Z u §] + < ZdtpunemorétAarSuperikialE

wrappings aroundroutine calculatios rather than questions thatouldfacilitate the type of

problem-solving inEalistic Zcenarios that functionality requird®rake et al., 2012

It seems thathe functional mathematics curriculumay have someotential for the
development of skills appropriate for the workplace but assessment methods and
interpretations ly teachers will determine whether the curriculum received by students
matches the stated intentions. Classroom practices wifoiher explored in the final
section of this chapter but attention wiirstly be turned to the students themselvethe
effects of their transition into collegend the prior experience they bring to the learning

situation.
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2.3 The effects of current transitions and prior experiences
on student learning

The previous sections suggest that the tran$fem formal educatiorin school to a
vocational programme in a Further Education collegiebring students into contact with a
different strandof education,a contrasting learning environment and a new curricultim
this section, thdransition from school to college wilebexplored in the context of personal
life changes and past experiencéslowed by a consideration of some of the facttinat
uCzZA v ]u% 3 }disphgitionsstefvardsearning functional mathematics in

college.

2.3.1 The tran sition from sch ool to college

The transition from school tBurther Educatiom Britainhasreceived little attenton in the

literature (HernandezMartinez et al., 2Q1) but this change for studentiées withinthe

context of broadetransitionsaffecting inthis age group. In thisection therefore,some of
the keyfeatures of this life phase will be examined througk literature on youth
transitions and school to work transitions since theseiater-related processes in the
pathway to adult lifehat provide the surrounding context for the transitittom school to

college

The transitions from school to work, fro adolescence to adulthood,

from dependence to independence are of course tightly woven in and
SZE}IUPZ 3Z 0]A ¢ }( CIUVP % }%0 ZPE}A]JVP pu%e[X
Grossberg, 1996, p.fg

For sudents who move into vocainal education at age 16 yeatse changes associated
with this transitionare setin the context of these personal tansitiors from adolescence to
adult life andemployment.This period of personal development has been the subject of
some debate as to whether it constitutes a distififtd phasewhich may be described as

Z u EP]JVP |fArsett} JZOQ(“Tanner & Arnett, 2000or is simply part of an extended

adolescencégCoté & Bynner, 2(&). There issomeagreement however that traditional

features of adulthood in many western societies are being del?&e&nhnen & Nilsen, 2002

Co6té & Bynner, 20Q8Reduced/outh employment opportunities andn extendedperiod of

educationdelay entry to employmer?Brannen & Nilsen, Zo?mearingthat commonly

accepted features of adulthood, such as leavingtioie education, leaving the parental

home, securing fullime work throughout the year andaving childrer{C6té & Bynner,
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2008 are not economically accessible for young people amdpostponed. Many young

people, therefore, are experiencing a longer period of transition before taking on the adult

responsibilities creatingan extended period in which individual identities are being created

and recreated in response to changing eirstanceqBall, Maguire, & Macrae, 20R0

The sequencing of specific life stages might also be considered taihdeegone a de

standardisation in society since there is now more diversity in the ages at which key events

take placdKaren Evans, Schoon, & Weale, 2G# the pathway towards adulthoodan

seemuncertain as the social markers of these life transitions become less predigitiie,

2009. There are some indications, howevar the literaturethat traditional features ofthe

transition to adulthood areow of lesseimportanceto young people than being able to

make independent decisions anake personal responsibility fameself{Arnett, 1997

Greae, Wheatley, & Aldava, 19p2

During this transition, students make choices regarding their educatiage 1&hat affect

the journey towards employmeniThe educational effects of this disruption of the-19

phaseandthe early division between vational and academic

pathwahavebeen a

concernfor some timeg{Hodgson & Spours, ZOH)IBring et al., 2000 In a society considered

to be dominated by increasing individualizatigBeck, 199p fudents may take the view

that this isan opportunity forpersonal choicefBeck, 199fGiddens, 199Fand that they

are in control of theilown trajectory (Rudd & Evans, 199But research suggsts that the

social and economic setting has a constraining influemcthese choicefBall, Macrae, &

Maguire, 200?1 There is some agreement that traditional structures such as social class,

gender and familjhavebecomeless influential over young peopie recent yeargBeck,

1992"Giddens, 199HHubbard, ZOOPbut social inequalities istudentaspiratiors and

achievement still exisFBynner, ZOOHKaren Evans, 20Q2Social structure and human

agency are now, therefore, often seen as dual constructs that work together to influence the

pathways of students towards adult life and employmgfaren Evans & Furlong, 2013

Hubbard, 200[)

z}uSZ SE& ve]S]ive u C oV o ZsSEW

KérpeﬂEEvar]S/,Zpﬁg.p o]l 8]}v]

Roberts, 199"’Rudd & Evans, 199&here surrounding structures, such asrfily and social

class, influence the choices made but young peopdg perceive that they are making free

choices.
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The structured properties of social $yss provide the means by which
people act and they are also the outcome of these actions.
Simpson & Cieslik, 2007, p.399

Students are active in tleedecisions and capable of creating a path for themsetvesugh
transitions(Hubbard, 200p pusS $Z]e ] Z }pv (KareR BEvags| 20&till

dependent on social structures which provide both opportunities and fiskeen Evans et

al., 2013. An dternativeview refers to the process asZ 3$]}v o]l ]v JAlapdo]l 3]1}v]

places more emphasis on the intervention required by individuals to sebereesources

available through thessocial structuregFurlong, Cartmel, Biggart, Sweeting, & West,

2003. Despite diffeences in thes¢heoretical models, there is agreement thaoth social

structures and human agency play an important part in the transitions of young people to

adulthood and therefore may have some impact on the transition from school to callege

In the transition to adulthood,hte journey towards employment, in particular, is important

to the individual since it affects their economic and social status butb@Esonesa source

of identity (Turner, Harkin, & Dawn, 20R his transition is a process rather than an event,

and is part of a wider career development that starts in schIoetht, Hackett, & Brown,

1999. Traditional structures such as social class and gender have, in the past, been

considered to largely determine the trajectory and framework of opportunities available for

young people irthis transition to employment but with higher levels of youth

unemployment, thejourneyhas become more complend uncertaifFurlong & Cartmel,

1997||Hubbard, 200 Career choices made as a young adult can no longer guarantee a safe

trajectory towards an intaded employment destination and any identity related to

occupation remains uncertain during this tirfileurner et al., 2000

Lent, Hackett and Browf1999 suggest that seléfficacy beliefs, expectations of the

outcomes and personal goals are important in determining the path of an individual through

this extended and fragmented transitit*lﬁ’. Cohen & Ainley, 20p8syoung people make a

series of choices that guide their route.€Tprocessnay be seen as a navigation or

negotiation towards adulthoo@Giddens, 199rather than apre-determined trajectory

Karen Evans & Furlong, 2QBH8d identitieswill continue to be shaped as studerpsirsue

their individualsocialpathways through the transition.

Within the context ofthesewider transitions, studentssho move from school to college at

age 16 undergo a social-agientation associated with their change in educational institution

that shapes their identityjHernandezMartinez et al., 201f1 Although the concept of
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identity has variations in meaning, it has been used to explain how modifications in values
and behaviour can result fromcharge in learning environmenthis identitymay be based

on thesense of belonging to a group, a sense of achievement and the adoption of particular

behaviours that relate to the accepted group nor{B®aler, Wiliam, & Zevenbergen, 2900

Studentsbring their established identities from school into an environment in which these

gradually become raligned to the values of theirewv communityfWinbourne, 2008

modified continuously by the surrounding network of relationships. In this way the shaping
of individual identitieamay result in changes to beliefs, values and behaviours that affect

their performance in their new learningbmmunity.

The effects of thetransitionfrom to school to vocational educatidmave implications for
teaching and learning but S ©1  véxperiences before collegeaare also important since
established beliefs, values and attitudescompanythem into this transition. Attitudes to
mathematics for examplemay beconstructed in schodbut still beinfluential over

e3u v3e[ A] A« }( (nv $§]}virocalle§geThis pdtential legacy alffective
elements, such aseliefs and attitudeso mathematts,will now be exploredurther in the

following subsection

2.3.2 The legacy of existing affective responses to mathematics

In adult educationconsiderations of the effects of prior encounters with mathematics,
embedded in social and culturigarningexperiencesare important since these magjther

assist the learning process or presélifficulties{J. Evans, 20?.(Previous experiences of

learning mathematics result in a personal understanding of constructs which is entwined

with deeplyrooted meanings and values but these may need adjustrireatder to

facilitate new learningTurner et al., 2000 This is particularly pertinent for adalteturning

to learning but younger people, despite a shorter life history, have a legacy from their past
experiences of mathematics that forms a cognitive and emotionaidation for future

learning.

There is widecceptncethat both cognitive and affective factors need to be considered to

understand the learning process for mathemalFbeder, 199HMa & Kishor, 19&1FMCLeod,

1992 but the literature refers taa range of different interpretations and theoretical

perspectivegGoldin, ZOOﬁZan, Brown, Evans, & Hannula, 2p@gthough dfective factors
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have been shown to have an influence on the learning othe@iatics{Hannula, ZOOFthe

interrelationship withcognitive functiondias been difficult to defingZan et al., 2006

Early considerations of affert mathematics educatiowere largely restricted to the study

of anxietyand attitudes to mathematic
methods tomeasureconstructssuch as the Mathematicsniiety Rating Sca‘Richardson &

Zan et al., 2006 with a dependency on statistical

Suinn, 197pand the Mathematics Attitude Scal

HSennema & Sherman, 19FEarIy

studies indicated a link between affect and cognition in the context of profselving

be controlled or even minimise

McLeod(1992

Silver, 198ybut there was an assumption thatathematical easoning required affect to

dWalkerdine, 198B

was highly influential in attempts to clarify the concepts involved and his

work led to the identification of beliefs, attitudes and emotions las primary elements of

affect. Thesethree elementshave becomavidely recogniseds the fundamental elements

of affect{Ma &

Kishor, 199FalthoughDeBellis and GoldiEOOG also ZA op o[

fourth element and other constructs of motivation, interest and mood have also been

suggestedZan

et al., 2006 The meamig attributed to each of these constrigin

mathematics education literature halsowever, shown some variation

Beliefs may include those held personally about matheaseeducation, about the social

context andone<lf asa learner

extended to include other aspects of beliefs about mathemgatBsdin, Epstein, Schorr, &

Warner, 2011 Interest in sekefficacy beliefs, arising from the work Bandura{1986

Hannula & Laakso, ZOH.McLeod, 199pbut may be

suggests that the beliefs of the individual about their capabiltigge some influence in

different waysover theirbehaviour attainmentor disposition towards further study

Pajares & Graham, 19W9ajares & Miller, 19€1|Pampaka, Kleanthous, Hutcheson, & Wake,

2011).

Student attitudes may be described broadly v ~ u}3]}v 0o ]*%}*]8]}v $}A E -

usZ u 3]

Hannula, 2002, p.3Gvhich has several facets: emotiodsring

mathematical ativities, emotions associated with the concept of mathematigpeetations

of future consequenceand also the value of mathematigsrelation toindividualgoals

Hannula, 200

p AlternativelyDi Martino and Za

1201? suggest threedimensional model

of attitude to mathematicsnvolving emotional disposdn, personal vision of the subject

andperception ofcompetenceThis links emotions closely to attitude but introduces ideas

of expectation

s and personal confidence.
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The relationship between emotion and attitude may be explained further in a model that

considersemotionsto bethe less stable aspect of attitugelannula & Laakso, 20'11

McLeod andAdams{1989 viewed emotions as transitory experiences during problem

solvingbut both stable traits and rapidly changiagpects oflifferent affective elements
have been recogniseftﬂsoldin, ZOOﬁHannuIa & Laakso, ZOH.ISI{IcLeod, 199'4 These were

first positionedby McLeod{1992 on a scalghat indicated the increasindability of the

elements.In this model, beliefs form the most stable element of affectofeid by values,

attitudes and emotions, which are more fluid but also more intefdsEvans & Wedege,

2004). Both positive and negative emotiohsive now been seen as potentigioductive in

the learning procesfGoldin et al., 201jlsincenegative emotions can actually stimulate

activity. Repeatecemotional experiences, however, can lead to more stable attitudes being

establishedZan et al., 2006and the consequences may or may not be beneficial.

Recent studies have shovam ircreasingemphasis on emotions rather than beliefs or

attitudes, emphasising the dynamic and changing nature of the processes inJdl&adns

& Zan, 200§ A range of soctoultural approaches havaghlightedthe importance of the

social context in shaping affective respongkgvas & Zan, 2006 These have taken

different perspectives based, for example, on a samastructivist oradiscursive approach.

Thesocioconstructivistview of affective responses within the learning process suggests that

these are rooted within social practicaaddefined by the socialontext(Zan et al., 2006

Discursive perspectivestuate affectwithin social practices but consider tipesitionsmade

availableto the individual thathave an impact ogognitive and emotnal responsefZan et

al., 2009. Both of these approachegould suggest thathe association oémotional

responsesvith the sodal situationof learningis aconnection to be considereid the study

Thelink betweenaffect andactualbehaviour is still an area of exploration. Research in the
area of neuroscience supports the view that emotiofien provide a basic mechanism for
decisionmaking{Damasio, lQ%nd therole of metaaffect has gained attention to

account fordifferences in emotional and cognitive responsesit® same stimulugDeBellis

& Goldin, 200 Goldin et al2011) suggest anodel for connecting affect tbehaviourin

the form of a complex engagement structyrievolving affective and cognitive components
that together determinethe response of a student to the learning situatiohlthough
useful, these varying views of the interconnection of affect, cognition and behavionr teee

leave much yet to be explored.
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Despitethesevariations in theoretical perspectives and modefany of these approaches

may be seen as complementary rather than conflicfiban et al., 2006since much

common grounctan be identifiedJ Eans & Zan, 20Q6Forthe purposes of this study, it

might be considered thad student entering Further Educatitvas already constructed an
attitude towards mathematicghat is linked to cognition and behaviour irramplex
framework that is sensitive and reactive to future encounters with the subjédatse
attitudes maybe fairly stable anihfluence their initial disposition towards learning
functional mathematics us $Z 0]8 & SUE <uP P experid@esintheépn vSe]
classroom hee thepotential tostimulate new emotional reactions that can-sbape these
established attitudes and resnses. In the following section the foowdl turn to the
teaching of functional mathematids college classroonend the gproaches that may be

effective for these students.

2.4 The implications fort eaching functional mathematics
with in vocational ed ucation

In this section some of the distinctive featutgighlightedin earlier sectionsvill be

considered irrelation tothe possible teaching approaches that may be appropriate for the
situation. This will take the form of a focussed approach centred on these key features
rather than a general overview of effective practices in teaching and leadningew of the
limited numker of studies of mathematidgaching and learninthat have taka place in

Further Elucation, particularly with students the 1619 age ranggethen this section will, of
necessity, draw on songelectedadult and schookbased researckelevant to the ley

elements identifiedFirstly aspects of the functional mathematics curriculum will be
considered, followed by some possible characteristics of the student cohort and finally some

features of the vocational learning environment.

2.4.1 Teaching approaches for functional mathematics

The functional rathematicsspecifications require students tnake sense of situations,

represent them, analyse them, use appropriate mathematics, interpret results and

communicatgOfqual, 2013. These descriptors suggest a different way of thinking about

mathematics and experiencing the subject in classrotoms a traditional didactic

approach{Wake, 200%sinceproblems need to bediscused, analysd and interpreted

QCA, 200) Research in schools suggests that teaching methods based on knowledge
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transfer from teacher to student anenlikely to produce the desired outcomes of being able

to use and apply mathematias arange of situationgBoaler, 1998 Developinghe skills

required for functional mathematicseems to demand more connected exploration of

mathematicsrather thantraditional Z S (E v « u ] ppigaches to teaching the subject

Swan, ZOOF

Three possible approaches to functionality have been suggested: content focus, process

focus ora context focus thatnvolves thethas Z u 3] I1¢ed situationgRoper et al.,

2009. The contenfocuse ue 8§} (E » u 0 Z % CE} (] (D.Evans, @maﬂz} Z

assumeghe transfer ofknowledgeand applicatiorof skillswill be possible if concepts are
soundly grasped. This strategy, as discussed earlier, has beederedshadequate for
learning that needs to be applied across a range of contexts. Alternatively, adopting a
process focuadds competency with processes to content knowletigeneither of these

approaches would seem to adequately capture the purposemdétfonal mathematics as a

tool to be used confidently in a range different contexts{QCA, 200yandthereforethese

methodsseem unlikely to producthe appropriate outcomes.

dZ 3§ GBu Zu 8Z u §]IJVP[ Z « v pe &} « E] % ES }( $5Z % E}
Mathematics Education approa¢RME)and this may promise better alignment to the

demand of developindunctionalty. By using life situations as the starting point for learning

this approach also provides space @mveloping the conceptual understanding that
functionalityrequires @rather than simply teaching applicatiorBased on a

S§C% }( uSZ u s8] ou} oo]J]vP §Z § }ve] &=+ u} 0° ¢ "E % E °* VS
*]Su §] I}\Xan_Den HeuvdPanhuizen, 2003, p.}3ealistic contexts are used as the

starting point for the construction of mathematical modésit then * (pv 8]}v « &] P « §}
Z]PZ & o A o« }( p\VamesHeuyeiPanhuizen & Drijvers, 2001, F.m this
%% E} Z ZE 0]*S] [ €& ( E* 8§} §Z Ju P JvP E o0 ]Jv *Spu vSe[ 1

detail. Theprocess moves from the contetd a model and then back to the original
situation. Mathematichfeatures are abstracted from the situation and a mathematical

model is constructed, from which the problem is solved before applying the solution back

into the context from which it originated. In this process Trefiamd Von{1987) identified
A} 1(( & v3 8C% * }( Zu $Z u 3]1 3]}v[ 8 I]JVP %0 W 3Z Z}E]I}v

mathematical tools are used to organise the problem whilst still located in the context,

followed by the vertical process of making connections and finslohgtions within the
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mathematical systeniVvan Den HeuvdPanhuizen, 200

13In this way the modelling process

serves as a means of organising and working mathematically with real situations

The use of mathematical modelling, in this sense, seems suited to an approach for teaching

functional mathematics since it promotes a way of thinking that aligns to the intended

purposes of being able to interpret and make sense of situafilQ@A, 200}

Student modelling in functional mathematics involves students in
making mathematical sense of a situation using their mathematical
knowledge and in using their mathematics to explore the situation

purposefully (Roper et al., 2006, p.96

There are however three particular characteristics affunctional approactio mathematics

suggested by quuﬁOlZ that may present challenges for teachers and are worth some

further consideration:

X the use ofrealistic contexts, scenarios and p
X tasks that are relevant to the context
X the development oproblemsolvingskills

roblems

The use offealistic contexts, scenarios and problen

meansofmI]JvP o]vle SA v « Z}}o u

§Z u s8] v §Z

be particularly difficult to achievfAydin & Monaghan

i®@fqual, 2012, p Pis a potential
ZE o[ A}Eo

,2031UsingZ E 0]+S8] [inhvS AES-

classroom usually involves written or verbal descriptions of scenaitbsut actuallybeing

within the situationdescribedand research with children has shown how their

interpretations ofcontextualised problemsaried according to the assumptions that they

made(Cooper, ZOOHCooper &Harries, 200p Although some children did relate questions
JlvZ AEC C[ }vs /ES+ 8} $Z ]E 0]A « }use] §Z

0 e« E}}u

non-mathematical knowledge or experience, others interpreted the problem as a

mathematics question in a superficial disﬂ@ooper & Harries, 20(?2It seems thatather

than makng mathematics more related to real lifeom astudentperspectivethe effect

can be the oppositand witten scenarioghat appearcontrivedmayonly serve to reinforce

perceptions that mathematics is unrelated to real life

Developing and using tasks there “*elevant to the context (Ofqual, 2012, p Asalsomore

complex than simplgelecting acontextto fit around a mathematical problenusing

contexts may only disguise the thematical relationg

Lave, 198Band randomly inserting

context into a question may not serve any helpful purpfBealer, 1998 Wiliam

1997

makes a distinction between contextualised mathematics questions that involvimga
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realproblem, a realistic one or performing a task thelfates very little to the mathematics

being taught Alternatively, the use of context in a question may be describediteentic

or artificial

Drake et al., 201

mathemati@l problem and the context in which it is situated.

JHepending on thenatch, or mismatch betweenthe

Essential to using mathematics to model a real world situation or
problem is the genesis of the activity in the real world itself.

(Wake, 2005, p.

p

Authentic contextualised tasks arise from the situation, usirsgenarian which the

mathematical problem is naturally occurring, rather than using the context as simply a

metaphor to illustrate an aspect of pure mathematl?iliam, 1997. Fora functional

%% E} Z S} u SZ u 8] U pe]vP ZE o0]°3] |

}vs £8¢ v uSZ v§]

only do thescenarios themselves have to be authentic descriptions of life situations but the

tasks also need to arise naturally, representing problems that would need to be solved in the

situation.

The development of probleraolving skills ialsocentral to the furctional skills curriculum

but multiple meanings have been attributed to the terheword Zrétblem[ v

mathematicamay be used aa labelfor any questiorinvolving mathematics or beeserved

for a particularly challenging tag

mathematicalproblemsolving is concerned with performing nooutine taskgBurkhardt &

Bell, 200]

t8choenfeld, 199

)2 There is some agreement that

f and requires the development of independent thinkim;gaster, 199}1 This

demandssound, conceptual knowledge and a connected understanding of mathematics so

students can make decisions on howaggproach the problem and which mathematics to

use

Burkhardt & Bell, 200

7Polyal

1985 outlines four phases of solving a problem:

understanding the problem, drawing up a plan, implementing the plan and revieimitigis

structured approachttere is a need for mathematiclhowledge in order to devise and

implement the plan but the role of the teacher in supporting students whilst encouraging
the development of independence is also importﬁolya, 198h In add

knowledgebase, students need to be familiar with appropriate tools or techniques to use in

solving problems and develop the abilityrtanage their own progres

Z}usS ¢ 8} ]Jv %o Vv

Ross, 197

teacher 4 %o %o } E S

\Y

u G
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ition to a secure

bSchoenfeld, 1992

( ]o]§8 & C ul[®DodsBRMN& & ([}0 JVP]

Prvhere studentanake personal decisiormit still within the security o&
(E u A}JEIU }E 82
Mason & JohnstoiWilder, 2006

u}@nd (A )%  %Z%e &} oz

) in which support ca be gradually removed as students



gain confidence. These strategies may help developahiienceneeded to be successful in

problemsolving(Dweck, 200pand the selbeliefs that influence their perceptions and
choices of actiorrSchoenfeId, 1992

The type of mathematical thinkingequired in problerssolving{[Chapman, 1991|7$WW,

2009 is nd easily developed througte use of routine, closed questions and transsiua

approaches to learninfBoaler, 1998 The use of pen questions andon-routine problems

provide opportunities for exploration ratmehan replication of knowledgemhinking
mathematically is a dynamic process which enables the individual to handle more complex
ideas and expands understandifidason, 198?whilsta collaborative approach, in which

students are engaged in tasks that encourage questioning and reflebtisrthe potential

to develop mathematical thinkinfswan, 200pin a waythat functional matlematicsseems

to require.

These onsideratiors of the curriculum however, cannot be separated from theeds of
students.In the following section, two particulastudent characteristics, arising from their
experiences and responses to mathematigsl, be highlighted andsome possibléeaching

approachegonsidered that may bsuitableto address thes@roblems

2.4.2 Dealing with low -attainment and disaffection

Thetwo characteristics that emerge from the literature as bepagticularlypertinent to this
study of postl6 vocational studentare those of lowattainment and disaffectiomwith
mathematics Due to the constraints on progression to the academic pathway, a higher
proportion of students with lowattainment at GCSE lewalay be foundn vocatioral

education, particularly on courses at Level 2 or below, than in schools or sixth form colleges

This presents challenges for teachers in a culture where sucamemsired by attainment.

It is far more demanding to teach those whose life history i@itire to
understand and failure to be understood. For students whose life
history and experience of education has been unrewarding, it is
important to be given a chance to reposition themselves as learners.
Turner et al., 2000, p.38

Teaching students with a legacy of failure or4attainment in mathematics may require
different approache$rom those they have experienced in the past so that a more positive

relationship to the subject can be developddhere is evidence thabafidence and success

are closely linke@Burton, 2004 and poorattainmentin mathematicgs often connected
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with low levels of seléfficacy[Pampaka et al., 2031Small gains in achievement might

improveconfidence but using tasks that present insufficient challenge may not actually help
A 0}% <3p v3e[Masbh Polihstowilder, 200? and lead to incomplete

understanding or flawed beliefSchoenfeld, 1998Finding the balance between

challenging and confidendauilding learing activities may be difficuttince this will depend

on individual seHefficacy beliefstequiringthe constructionofa » u}3]}v o0o0C « (

vA]E}vUGoHlin et al., 2011, p.ZTmr students to tackle challenging concepts.

Taking the view thatanfidenceis a combination of selefficacy and beliefs about oneself,

Burton{2004) suggests that the social setting and the experiences that take placewfithn

learning situation are important influenselow-attaining studentdave been shown to

benefit from an environment where there extendedtime for learningout with some

freedom, challenge and responsibil(i. Watson & Geest, 20p5®nfidencecan also

increase when students feel they have the agency and opportunity for collaboration and

reflection{Burton, 2004. It seems that &tudentcentred, collaborative approach to

learning mathematics, using discussioased resourceand reflection[Swan, 200pmay,

again,be a preferable alternative to a continuation of traditional methdaislow-attaining

students

The heart of teaching lies in interaction with the learner, with the aim
that fruitful learning will take place.
Mason & JohnstoiWilder, 2006, p.1B

In a sociallyconstructed view of learninghese methods encourage thsocial interactions
that are considered essential to facilitate learning and would seem appropriate to build both

confidence and understanding.

The second possible characteristic of these students that may require some attenéon

disaffection or lack of interest in mathematisice this has beeuéntified asawidespread

response to mathematics in secondary educaF@i‘(y & Guilds, 20)2Experiences of

tedious work, isolation from mathematics, impersonal approaches and dull repetitive

exercises may all contribute to disaffectifiardi & Steward, 20Q3Lowattaining students

may lose hope and try to opt out when education only offers a dull and seeminrgjigviant

experiencgTurner et al., 2000or continue with the subject whilst exhibiting signs of quiet

disinterest(Nardi & Steward, 2003

Negative attitudes often stem from a failure to see the relevance of mathemaﬁrdi &

Steward, ZOOIfOnion, 2004 and this may arise from perceptions thatthematics does not
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relateto «Su  v@erfonal goalfErnest, 200}1 Relevance magtepend on whether
students can identifyarz £ Z vP A tlheugyalificfion a practical uséor the

mathematicsor sometransferable skill§Sealey & Noyes, 2010jat may be of benefit

Ernest(2004) suggests that, igeneral, views of the relevance of mathematics may be

dependent on educational and political aims that have little meaning for students and their
personal perspective may be neglected. The use of com#diged taskso increase

relevancemay simplyprovidean appearance of lirdbetween mathematics and theorld

outside the classroorwithout establishing meaningful connectiof\iliam, 1997. As a

meansof motivating students andtimulatingengagementhen making mathematics

relevantthrough meaningful contexts and applicatiocsgems a useful strategy buatther

factorsalso play a part and the process is not simplealer{1993 suggests that

mathematics can be more meaningful if thdwes of studats, both social and culturabre
evident in lessonreatingmathematical tasks that appeaglevant and a learning situation
that is meaningfuseensto be dependent on teachers having an understanding of student

perceptions and values shese can be reflected in classroom cultures and activities.

The previous sections have shown how there maylifferences between the learning
situation for students in vocational education aschootbased studies. In the final part of
this sction, same of the influencesn teaching practiceom the historical traditions and
establishecculture within Further Edagation colleges will be examined to explore how these

mayalso affecthe learning experience in functional mathematics classrooms.

2.4.3 Teaching traditions and cultural influences  within Further
Education

The vocational origins and diversity ofigents within Further Educatiomay be major

contributorsto a different learning environment compared to scl®or universitiegLucas,

2004 but there is also a legacy of contrastingditions within teaching and learnirthat

originate from the diversstrands of adultvocationaland academieducation.The

complexity of aapid pace of change in the sect@nd transient populations of students of

all ages has implications for tdang and IearningFHuddIeston & Unwin, 20G2Gray et al

2009 suggesthat this requires teacher® be adaptable and flexibleut there is also a

needto see their teaching in context, understanding the connections between their own

subject and the college provisiTHuddIeston & Unwin, 2002
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One of the influences over teaching approachesoicationaleducation has beedue to a

close associatiowith the apprenticeship modedf learning{Lucas, 200¢in which the

teacher is the expert who demonstrates skills for studentpractice until they become
competent ThisZ }uupv]3C }( % E éFLa\[e S6M\enGes, 1%ﬂWenger, 199Pis

similar to the NVQ competeneelated model in which learning is about reproducing an

outcome rather than teaching a process. There has been a common belief that to carry out

this role the teacher simply needs to bevocational specialisthd competent practitioner

Lucas, 200¢ Subject skills and experience were, in the past, considered sufficient for the

purpose of teaching in vocational educatifffobson, 199Fand pedagogy received little
attention. Consequently, through much of the history of Further Education there has been

limited interest in developing pedagogy aedn a statutory requirement for teachers
regarding a teaching qualification or a minimum level of qualification has Ogeult to
Robson, 2006

implement consistently across the secfaucas, 20(1

Other approacheso vocational teachingpaveadopted the view that vocational courses are

a form oftraining andconstitutean intrinsicallydifferent activityfrom formal or liberd

education(Gleeson, Mardle, & McCourt, 1980he teacher then becomesteainer whose

role isto prepareyoung people to enter the workplace as competent and qualified workers

Gleeson et al., 1990Thismay involve dacilitator role for some sessions armore didactic

approachin others(Lucas, Zoﬂdbut thetrainer remairsthe expert and learning is largely

about successful replication of skiltlsan occupationallyelated community There has been

an assumption that for this role only those with appropriate industrial experience can

provide the appropriate trainingGleeson et al., 1930

In adult educationlearninghas traditionallytaken amore individualistic, holistiapproach
H]o JvP }v «8u v3e[ % E A]}uTheldehef tdafadults Jdara jif different

waysfrom children{Knowles, 197Bhas been widely accepted and has led to some rejection

of the pedagogy associated with traditional school approaches, in favour of time ter

Z v E} HGRYAt al., 20080 describe the teaching practices considered appropriate.

These methods assume a more humanistic perspegdtifieienced bythe work of Dewey
1938 andcentred on thetheory of experiential Iearnin%KoIb, 1984. There is a recognition

of the experiences that individual students bring to the learning situdtiturddleston &

Unwin, 2002 alongside personal changes in adults such as being more centred on problem

solving, having greater selirectedness and becoming interested in tasks for personal social

roles{Gray et al., 2006Using material relevant tche indvidual, the teachemay take the
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role of facilitator and friendLucas, 200@rather than experor instructor. With the Skills for

Life StrategyDfEE, 200j1 efforts were made to professionalise thadult literacy and

numeracyworkforceand gecialist teaching qualificatiorvsere introducedthat combined

subject content knowledge with pedagogical content knowledfjabedded approaches for

adult literacy and numeraawyere pioneered and achieved sorsacces$Eldred, ZOOHC.

Roberts et al., 20Q%atrticularly in the teaching of adult literacy, adult numeracy and Key

Skills Despite differences in the curriculuthe embedded strategy might still offer a useful

approach ér vocational students with functional mathematics.

The academic strand within Further Educats@ems to haveetained a fairly liberal

approach to educatiorgistinct from the practical usefulness valued by vocational areas.

Research witlhow-attaining sudentsin GCSE resilassesvithin Further EducatiofSwan,

2009 indicatedthat traditional approachego teachingwere oftenused by teacherbut also

showed how collaborative methodstroduced in the studyprought benefits. Although
some of these students were on vocational programmes the course was delivered as a
separate subjecandthe curiculum focus was on knowledge and processes rather than

applications.

GCSE athematicsis normally associated witlihe academistrand of Further Educatioas a

discrete subject outside the vocational context be&thing any form of mathematiegthin

the vocational environmemresentsadditionaldifficulties. Z} <} v{R00§ suggestion that

the development opedagogy needs to reflect the disciplinary context causes an uneasy
relationship when a subject such as mathematics, with academic roots, is taugi wit
course with a vocational emphasisarning mathematics for vocational purpo$esuses

the purpose on a particularontext and practicaheed but this utilitarian vieWErnest, 200}1

is in conflict with the academic position that considers ation should enable students
towards a more advanced knowledge or appreciation of the subfatents are

surrounced by anon-academic culture inocationaleducationandit seems likely that the
beliefs and attitude®f vocational teachertowards functional mathematics may have some

effect on studentsn addition to the influence of those teaching the subject.

Sudents may be influenced ktgachersthroughthe teaching methods and materials

selected but also by th#ansmission of attitudes and valuésat areusually communicated

implicitly rather than explicitlyBishop, 200JL The underlying philosophy of the individual

teacher(Ernest, 198phas remained a key feature in explaining how beliefs are formed and

enacted in the classrooso their position with respect to the subject they are teechis
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important to considerFor amathematics teacheitheir beliefsmay bedescribedas a set of

views on the nature of mathematics, the nature of mathematics teaching and the process of

learning mathematicfErnest, 198p

There remains, however, evidemofsomedisparity between classroom practice and

teacherslbeliefs(Cooney, l%ﬂiSwan, 200psuggesingthat beliefs alone annot account
(JE § Z E+[ Z A]}pE [@hdpman,2008AEY may be important

contributors to change or regulators of behavidirnest, 198pbut the connection is

variable.Evanqd200Q_ENREF 1l§uggests that éliefs are positioned in discursive practices

and based on améentity constructed through social interactiaria this viewthe changing

identity of the participantin different situationgLerman, 200Bprovidesan explanationof

the differences betweentatements of beliefeind classroom practices.

The enactmentf beliefs is alsintertwined with wider organisational featuremnd social
structuresthat may have a direct or indicgimpact on classroom practicAs already
discussediurther Education is drivdny financial polies, targetsand quaity measures,

creating an environmendf Z %0 € ( } €& (Cdaffidd st@l., 2008hat may affect classroom

practice.The pressures to achieve targets for qualtgdfinancial performancéring
pressure taadopt particularpractices although, as seen earlier, theresismeevidencein

Further Education of teachemoderating organisationaemands to prioritise student

leaming{Hodgson et al., 2097

In conclusion, it seems thatifctional mathematics teachers in colleges are subject to some
conflicting demands and influencasising from traditions with the separate strands of
education represented in colleg#isat may affect both their teaching approaehand

studente fesponses. Teachemnsayadopt approaches froracademicr adulteducationthat
appear effectivebut thisstill leaves some uncertainty about the suitability when used with
students at a different stage in their developmewith a differert curriculumand placed in

a learning situation where multiple influences are present that affect their experience

2.5 The research questions

This review of thditerature suggests some potential influencds A} 3]}v 0 *3p vSe]
experience®f functional mathematicgrom organisational factors such as the curriculum,
policies structuresand cultural influencebut also fromsocial interactions in classrooms,

both past and present. Existing research findiraise some questions about tledfects of
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these factors on learning but leavegralareasrelativelyunexploredwith little empirical
evidence directly related to thparticular student cohort of interest for the study in the
context of Further EducatiorThis suggests that a more holistic vieviref student

experience may be appropriate to gain understanding of the multiple influences that affect

their learning.

The areas gpotential influence orthe student experience identified through the literature

for the studymay be summarised as follows:

1. Organisationafeatures of colleges are often quite distinct from schools and
contributeto a learning environment thanay have different influences on
students. The structural arrangements in colleges affect both policy and staffing,
thereby having, pantially, a significant influence on working practices that may
affect functional mathematics students. For this reasaileges with different
structuresfor functional mathematicssuch as dispersed and centralised are of
particular interest so that diérencescan be highlighted in the research. Other
organisational features, such as policies and systems that reldtatbional
mathematics provisiommayvary in response tochanginggovernment prioritiesut
enacted policieseem toinfluenceboth the opportunities available for studentnd
the quality of their experience

2. Within Further Education colleges, the dominance of theational culturesuggests
a possible conflict between vocational and academic influences when mathematics
isaddedtahe S vSe[ %o E}PE uu }( *Sp CX dZ poSpuE o Jv(op
college departments may be communicated to students and affect their own
personal views and values with respect to functional mathematics.

3. The sudentsthemselves will bring with them intcotlege a legacy of prior
attainment and established attitudes to mathematics based on their previous
experience. The extent to which this influences their disposition towards functional
mathematics, their attitudes during the course and their progress thithsubject
may be significant. This issue has been explored previously with adults but rarely
with this age group, who are currently only at the early stages of a transition to
adulthoodbut are already being affected by changing values and priarities

4. "Sp v8e[ 0 c*E}}u A% E] Vv ]Jv (v S]}v o u SZ u 8] ¢ 0 ¢}
this study. The literature suggests that the functional mathematics currichiasra
different emphasis angurpose for learning mathemati¢eom GCSE mathematics
and may le suited todifferent teaching approache3he impact of the functional
mathematics curriculum on teaching practices has received little attention in the
research and remains relatively unexplored.
5. The relevance of a mathematics course to this studehibct in post16 education
holds current interest in view of recent reports and a history of changing
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government policies. Developing a suitable mathematics curriculum and
gualifications for vocational students represents an area that has been historically
problematic and therefore the relevance of the functional mathematics curriculum
seems an important aspect of the student experience to explore.

Although there are other possible aspects that could be explored such as the effects of social
background, geder and assessment methodswas decided to focus on thereasthat had
emerged most strongly from the literature and my personal reflections. These five areas

provide themainfocus forthe studyand lead to the following research questsn

What factars influence the experience of vocational students with functional

mathematics?

X What effectsdo college policies, systems amaganisational cultureshave on the
student experience?

X What influence does the prior experience and background of students hane
their attitude to functional mathematics?

X What approaches to teaching functional mathematics are being used and what
effect do they have on student learning?

X In what ways is functional mathematics relevant to students on vocational
programmes?
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Chapter 3: Methodology

In this chapter my progressidrom these areas of interest to the implementation of a
research plan will be explained in some desaitl various methods capable of producing
suitable data for exploration of the research questions validiscussedlhe chapter is

divided into five sections to address different aspects of the process.

1. Research approaches

From some initial reflections on apistemological positigrthe suitability of different
research approachdsr the study will be ansidered.Three particular approachesill be
discussed in detaimixed method, grounded theory and case studizecontribution of
each approach to the overakksearchdesignwill be explainedand justified in relation to the

aims of the study.

2. Researh design

Themain features of the research design form the focus of this sectionrelliability and
trustworthinessof the research design will first be considered befexplainingthe reasons
for the selection of questionnaires, interviews and lesson observations andfreresearch
methods The use ofpreliminary field workn shapngthe research desigwill then be
explained. Finally thdata collection methods and toolsll be degsribedaccompanied by

explanatiors of how thesewould work togetherin the study.

3. Other considerations in the research design

The plan for identifying suitable colleges and student groups is explained in siatzlthe
selection of the casegas a signi€ant feature of the studyOther decisions, regarding
methods of recording datdhe timescalefor the field work ancethical considerationare

explained and justified in this section.

4, Methods of analysis

The mixed methods nature of the research and g¢ineunded theory approach suggest a
generalframework for the analysithat is iterative and overlaps with data collection. An
integrated plan for analysis is explained and how case stsdiésble forwithin-case and
crosscasecomparisonsvould be develped. The planned chronology arstages of
integrationwithin the analysis are describedith details of analysis methods for particular

sections
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5. Implementing the research plan

Thecomplexity of implementatiowas acharacteristic of thistudythat warrants particular
attention. Adapations to the research design and implementation plan were made
regarding the selection of cases, the timescale and the stafgata collection. These
changes were partly a planned responsiveness to anapgipriae forthe grounded
theory approach but difficultiealso arose fromwvorking within large, complex organisations.
The section concludes withshort reflection on the particulgroblemsencountered as a

result ofconductingresearch in Further Educaticnlleges.

3.1 Research approaches

3.1.1 Reflections on epistemological and ontological perspectives

In order to make a claim of an addition to knowledge thesiinportant to first establish on

what basis the clairwill be made As a researcher, npersona history and perspective on

social research is intrinsic to the stuyenzin & Lincoln, 200andwill affect the conduct of

the research. The way we view and think about our surroundings influences our interactions

with those within the research but also determines whether others accept the findings

Newby, 2019so ome reflections on the personal stance takeil be a valuable precursor

to the study.

My own experience of formal education took place in an agendnscientific perspective,

often associated with the positivist tradition, was dominavithin formal education

Hitchcock & Hughes, 19BBut this was also a time of significant social change in wthieh

audience for qualitative researakas growing(Bogdan& Biklen, 199p Later, & a teacher of

mathematics and science, my experience continued to be influenced by a positivist approach
in which the natural sciences were theceptedfoundation for knowledge v Z+ ] v3](]
u 3z} [ % E}A] §Z wieshis DEQndSICting resear¢Hitchcock & Hughes,

1989 X W}e]3]A]*8 eepu%s3]}velU epu zZ « JvP o0 S}FWUElI [[V % V

observations of phenomena, underpinned my views. Establishing knowledge seemed to rely

on obtaining relidle data from quantitative methodsuch as gxeriments surveysand tests

Newby, 201[)

After moving into educational managemerthe limitations of quantitative methods became

apparent to me within the context of quality improvement. Statistical reports presented
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data thathighlighted areas of concern but making the quality improvementante

changing the behaviour of the people concerned. This involved a deeper understanding of

the reasons behind the results. Although quantitative methods could supply performance

measures, summaries and patterns, these did not reveal the complexity diinan

behaviour that influenced the outcomesda different approachvas neededo provide

the insight and understanding required. Consequently, my epistemological view shifted

towards a more interpretative perspective in which understanding human betavio

became equally important to me as th&ientificapproach[ using quantitative methods,

that was so familiar.

The tension between these two epistemological positions was something that influenced my

early decisions about the research desi§imce ny intention was tostudy § Z

eSU VSe]

experiencethis seemed more suited to an interpretative approach, in which understanding

the perceptions of the participants a primary concerr{fPayne, 200¢ My epistemological

beliefshoweverwere still affected by the positivist influences from my early life and these

produced a disposition towards quantitatimeethods. There was also a personal conflict in

the ontological positions underpinning these two traditions. My background was based on

realism and assumed a view that an extersatialreality existed, independent of the

observer{Wellington, 200?) Adopting the alternative viAU $Z § "@E 0]3C ]

} v« S E[Mvedlington, 2000, p.lJevasan uncomfortable proposition.

Zpu v

My personal struggle between these two approaches and their associated beliefs bore some

resemblance to the historical tension between these two pos#ijovhich have often been

seen as representing opposing traditiqlhﬁtchcock & Hughes, 19B@ading to different

research methoddn the positivist tradition aeliance on objective and deductive

approachesusing quantitative methods such as hypothesisting(Bryman, 208) aligned

well to the dominant values of my educationtdrpretivism however, whicHavoured

gualitative methodssuited my later needor moredescriptiveinvestigation withn the

natural settingwith afocus on meaningnd process rather than pduct

Bogdan & Bilken,

1992). Inthe changing landscape of researeéh which these positions may have moved

closer togethefLincoln & Guba, 20Q0there appears to be avider acceptance of research

which involves both quantitative and qualitative methd@syman, 200 Thissuggess that

resolving mydual perspectivesight be achieved through integration rather than

separation of these approaches
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Whether epistemology actually determines the research techniques selected has been

guestioned(Bryman, 200Bandthere remains some disagreement about whagproach is

better suited to social researdilitchcock & Hughes, 198 om my msition, both

gualitative and quantitative methods seemed to hawauefor the purposes of the study
Quantitative methods, such as surveys, cdalticate SE v « v % 55 E&ve Jv 3
perspectives of functional mathematics whilst qualitative methods, such as interviews,

Alpo 00}A ¢ }% 3} P ]Jv v Aafjdingatd $@&ajled deBeription(VYates,

2004, p.Sz?of student peceptionsand the meaning they attribute to their experience

Yates, 200¢ Rather than choosing betwe qualitative and quantitative methods it

became clear that combining them into the eesch design may be appropriate

Using both qualitative and quantitative methods in the same studuyld involvethe
combination}( $A} Z% @& ]Pus<[ }HBsigge &}((:olemz}n(EOP]n this context
the paradigmwould E % E « v v SA}E| }([(BhZedE 1999, p.drmed

from basic assumptions, key issues, models and metfidéelsman, 200 loosely bound

together into a framework to provide an orientation for the reseafBlogdan & Biklen,

1992). Combining paradigms would meartorporating the characteristics and concepts of

thesetwo approaches, with their accompanying epistemological differences. Althithegh

two haveoften considered to bé oppaosition, other researchekgould have no problem

usingqualitative and quantitatie methodtogether in a studyGlaser & Strauss, 19P3nd

so thisseemed a suitable way forward

Furthermore Wellington[ £200Q) suggestiorthat the conflict between qualitative and

guantitative methodds a false polarisation and that research can be enriched by using both

approachegresenteda view that suited my positiorThae werepragmatic reasons why

certain combination®f methods would baiseful[Newby, 2019since these couldorovide

complementary contributiongWellington, 200?)t0 gain thebreadth and depth of insight

into the student experiencéhat was intended This meant that the two epistemological
views would sit alongside each othiarthe research design, producing a tension that may
not be entirely reconcilable but it was an epistemological situation that was personally
acceptableand the benefits to the study were valuable. It was also compatible with an
ontological position that &ad moved frommy personal roots and assumption$ scientific
realism towards a more critical view of realism, in which the value of scientific explanation

and understanding from a more humanist starmmeild beunited.
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3.1.2 Making a choice of research app roaches and methods

Yateq2004) suggests thathe choiceof research methods may Heundedon a particular

philosophical position which reflects a dominant paradigmit mayinvolve more pragmatic
decisiondased on availability, time and resources. In my considerati@eemed thatoth

these elements were present and would haveiaftuence over the methodolog

The methodological options compatible with interpretivism included several approaches
§Z § « wu % % E}% E] & (}JE 3 C Jv AZ] Z «3u vSe[ % E %3]
§Z u]v (} ueX dz & A « vpretafiyeRinfesstgivBngdf human

]vs & $Bdodan & Biklen, 1992, p.Bdr versteherin order to gain a deep insight into
§Z ]Sp S]}vX SZVIPE %ZC }(( & Sdfloccupr@ndeg (n ddtural % SZ[ *Su C

settingsfrom the perspetive of the participantgPayne, 200pandwould provide valuable

insight into the student expegnce but requiredntensive observationThis would mean
limiting the scope of theesearchto a small group of students so that they could be studied

in sufficientdepth. Although this approactvas an attractve mens}( P Jv]vP Z&] Z[ §

Yates, 200¢t in my study there were factors at different levels in the organisation, such as

the effect ofcollegepolides thatwould be difficult toexplore through this route

Qualitative research often involves some elements of a phenomenological perspective

Bogdan & Biklen, 19?2ince there is an intention to explore meaning for the participants.

Adopting a penomenologcalapproachwould (} pe }v A*8Z A C Zpu v JvPe P]A

u v]vP 8§} §Z [BHggs]& Celeman, 2007, p)2thdwas suitedo my aim of

understandng the meaning from the perspeeie of the subject of the studythe methods

associated with a phenomeiogical approackvouldrely onconversatiorand reflection

rather than predetermined research questiorfRichards & Morse, 20?.7Thisfocus on the

student perspective was appropriate hdtaving already identified some of the relevant
factorsand the researclguestions,t would seem hat amore structured method of inquiry

would be moresuitable

A particularcharacteristic of the planned research was the holistic approach to the student
experience, which presented some difficulties in determining a theoretical framework that
could adguately encompass the breadth of the study. The existing research base for the
subject of the study was limited and the nature of the research would, therefore, be fairly

exploratory. For these reasons it was decided that the research design seemed rnitede su

§1 Z8Z )@CP[ E §Z & 3% Vé]ZVﬂ[}ﬁEﬂ@}/,le
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There were three particular approaches that seemed appropriate for consideration and each

of these will now be discussed in more

1. A mixed method or mukimethod
2. A grounded theory approach.
3. A case study approach.

3.1.3 Mixed method and multi -

detail.

approach.

method approaches

Using eithemixed methodsor multi-method approachesvould involve the use of multiple

methods, qualitative and quantitative, into a research desgrihat these wouldgnake a

complementary contribution to thetudy

Onwuegbuzie & Teddlie, 20

Pp3 he challenges

for my research design lay in the complexity of the situation to be explored, the range of

factors of interest and how these could be integrat&everalmethodswould be required to

gather adequatedatafor these purposes.t®osingmultiple methods*}v §Z

(}E %o u®8&g,}Sammons, Kington, Gu, & Stobart, 2006,

approach to gaininghe breadth and dpth of information required

]« }(C (ISv o
) 4€@Fmedan appropriate

The intention was not only to discover what factors influenced the student experience but to

investigate questios about how they had an impadtimiting the research design to

guantitative methods mighidentify whichfactorshad a measurableffect but exploring

how they influencedthe student experience would be mesuited to qualitative methods

The researctseemed toE& <u] E

NS ]o v Z}o]*§]

tu Jv(Bayv

Sammons, & Gu, 2008, p.]'OEoth gualitative and quantitativein order to explore the

students [experience irsufficientbreadthanddepth. The strength of a mixed methods

approach would lie in the scope for comprehensive development of the §itashakkori &

Teddlie, 200Band deeper understanding of tirelationship between the different

influencegBriggs & Coleman, 20p7

Quantitative methodscould supply databout broad features of the student experience
froman Z}use] E[ %o, @hidSbqualilabive methodsould provideu}E }(ins] ZE |

viewpoint(Briggs & Coleman, 20pi explorehow differentphenomena affected the

situation. For example, quantitative data from staff questionnawesild give an overall

indication of the views of the group but also highlight anomalies, trends and common

features for further exploration in interviews. this way the quantitative dataauld be

enriched by combining the results with qualitative explanations from interviews. Similarly, a

gualitative approach to gaining the opinions of students about their classroom experience
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could be combined with quantitative tion student attainment to provide a broader
understanding of the effects of their learning experience. In both these examples, the
combination of qualitative and quantitative methods seemed to be an appropriate way of

gaining the data necessary fosady involving a range of phenomena.

Using a mixed methods or muftiethod research design emplsthe strengths of both

gualitative and quantitative approachésit should minimizeéhe weaknesseglohnson &

Turner, 200$so the stuly is enriched. Tiecan improve the quality of the findings since

there isopportunity for triangulation that castrengthen the researcimethods Although
the design may neesome careful constructioto ensure the multiple methods work
together in a comlementary fashion, the successful combination shqursduce more

robust findings.

A furtherconsideration wasvhether theproposed research desigmould constitutea
mixed methods or mukmethod approach Although bothinvolveda combinationof

methods a distinctioncould be made on the basis thie role of each component and the

dominant theoretical drivdMorse, 2003. The decision, therefore, would be dependent on

whether implementation requiredequential or concurrent data collection, whether one

method wouldbe dominant and how integration would be achie\{éliesswell, 2008In my
*3H CU + E]%S]A }uvsSe }( 8Z oSpu vSe[ A% E] v, U (E}u 1}8

could be supplemented by lesson observations emelgrated withsome quantitative
measures of student progress from college data. might be viewed as mixed methods
with qualitative methods being dominafi€resswell, ZOqFrashakkori & Teddlie, ZOPBut

it could alternatively, be corsidered as a qualitative approaetith some quantitative
elements.One of thecrucialfactorswould be whether the quantitative and qualitative data
would make an equal contribution to the research or whether the qualitative approach

would dominate.In addtion, although he integrationcould be carried ouat different

stageqCresswell, Zoqp/lorse, 2003, alack of integration would suggea mult-rmethod

rather than a mixed methods study.

The research design at this stage had the potential to become a mixed methods study but

this was not yet conclusive because it was dependent on how significant the quantitative
contribution would be andhe level of [vS P& S]}v §Z § }puo Z] A X Iv Z3Z
o [JVvP[ %% E} I rjeedét) fespsr@ to interim analysis and therefore planning

a mixed methods approach would be a useful starting paitiiough this may develop

towards a multimethod study during the research period.
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3.1.4 A grounded theory approach

For a study that seemed likely to be fairly exploratory, grounded theory offered a suitable

approach inwhicmsz }E&C ] }8Z § Eu]v C v § Gu]v v8 }(

(Wellington, 2000, p.%lts origins in the work dBlaser and Strau$$967) asaresponse to

criticisms that qualitative methods were not sufficiently robaaggested this approach
would further strengthen the findings from my studythoughtwo distinct formslater

emerged with Glasemetaininga prescriptive methodoften described aslassic grounded

theory, it seemed thathe more relaxed approach taken Bgraussand Corbir{1998 was

more accessible. Criticisms of the lack of rigour of the more feexrilethods{Newby, 2019

however would suggest that the implementation should not beeaoo detached from the

original principles

These principles, tha§ Z } E @erivedfromdata, systematically gathered and analysed

through the research procesgStrauss & Corbin, 1998, pjlif an inductive method that

originates from the data and searches for patt¢kiewby, 201)', offer more to the study

than asimple pattern analysifRichards & Morse, ZOtP.7The approach would requir set

of concepts and ideas as a starting pdint data collection and analysigould be
integrated intoan iterative process involving constant comparison. Initial ideadd be

tested against data collected and decisions compared against new data until concepts

became sharpened and theocgnsistent with all the dataould bestated{Huberman &

Miles, 2003. Thisprocess of abstractiofrom the data leadngto the emergence and

constructon of theory[Richards & Morse, 2(7? e u S} epu]S uC Jvs vS]}iv= (}E

Zs

« IJVP[ *3u C *]v §Z }JE &] o (E u AYEI A}pobunthed E <p]E

research would be founded on a clear set of conceMkilst providing useful procedures

the approach offered scope faontinuous” v E %0 CE A & Z E+ v s

Strauss & Corbin, 1998, pJlahd an interaction of analysis with data collectimrer time

whichwould be compatible with a study planned to tafikace over a period of several
months There were aspects of a classical grounded theory approach, however, that would

require some careful consideration.

Firstly, in a grounded theory approach teepectation thatdata collection and analysis

would contiue pv8]o  Ze+ 3 uEWS] FeackheljreSdnted some concerns sinddd

Z

]

process canbetime}vepu]vPU JvE ve]A Vv pPV% E ] § o X dEC]VP 3§} E

% }]vs[ A]3Z di€netSpei realistic practical proposition since constraintstoa
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availability and willingness of participants in collegesldlimit opportunities for data

collection. There was also the possibility thaltowing this approach might require tidata
collectionperiodto be extended or changed at some point in respe to the orgoing

analysis. This miglsause some difficultgince gaining access to colleges would involve a
prior discussion of the boundaries of the research with college managers and later additions

may not be welcome.

Secondly, although classicognded theory offered a rigorous approach to thedmyilding

the process was very prescriptive, whilst the later, more flexible, versions of grounded
theory were seen as less thorough. Choosing between these alternative positions had
implications for the gality of the research but practical constraints on data collection times

from colleges might mean using a method that lay somewhere between these two positions.

The suggestionthaP &} v §Z JEC ]+ E 00C » 0 Ve % E}A] C

abstr S]}v (E}u 3 ZIRichasds & Morse, 2007, pprovided a useful perspective and

led to a decision to incorporate the geneegdproach of grounded theory into my research

design without every detail of thprescriptiveclassianethod. For Strausand Cabin {1998

grounded theory was actuallystyle rather than a method anitherefore the original
structure became less important than the principles on which it was badgdesearch
would adoptthe style and principles @rounded theorybut also retain the features of a

mixedmethodsapproach witlin the research design

3.1.5 A case study approach

Since my intention was to studysaallnumber of college# detail acase study approach

which involves the study ofa singularity conducted in depth in natural settinggBassey,

1999, p.4} seemed appropriate to consider. Bogdan and BiKl&92 suggest that case

studies may take several forms suchedasistoricalorganisatiorl focus an observational
study of a current situation aa life history. My study would bebsevational focussingn

contemporary eventsYin, ZOO?and acase study approacsuited these key features but

without requiringthe control over events hat experiment requiregWellington, 200?) Ths

seemed appropriate for thaituation in which my research would benductedwhere my

role with student groupsvould be observation rather than interventian

Usngace *Sp C « "~ §]o /£ u]lv §]}Bopfahw Bikigrs 10082, pp2

matchedmy intention to examine the studenfexperience in depth since it could involve

81



intensive analysis of an individual ufryman, 200Bwithin a reatlife context(Yin, 200}}

By taking a probing approacpﬁ%assey, 1999n whichphenomenaare examinedntensively

L. Cohen, Manion, & Morrison, 20d7would be possible to becomatimately familiar
with each caseandfind unique patterns to test or generate theofyin, 200}1 This close
focuson the nature of a case and its compleXiBtake, 199Fwould be appropriate for the

examination of one or two colleges as case stadiet could also be used to study a

department or clasé detail

The case study approachdten used in the exploratory phase of research or for a

descriptive usdout can also be explanatofilewby, 201ﬂYin, Zoo?andis sometines
considered suitable for an uresearched area or for gaining a fresh perspe@'eenhardt

1989. Bassef1999 * uPP «&e §Z & ZEZRB[ECs +&p ]+ E C v SuE

andwith anareathat was rehtively unresearchedhis emphasis seeed appropriate
althoughthe intention would be tanove beyond a simple exploration éxplain and

enlightenrather thanjustdescribe or illustrateThe three types of study described Btake

1995 are useful to consideiintrinsic (to gain better understanding of a particular case),

instrumental (to gain insight into an issue) and collecfev@umber of cases that are similar

or dissimilar from which theory is generatedhe mostrelevant for the purposes of this

study, touse inconjunction with a grounded theory approackould be to gain

understanding from a detailed study wfore than me case. The case study approach would
then %o E }A] A C }( *3p CJvP 8Z +3pu vse[ whlSincEding thelv «}u

opportunity to examine severabntrasting cases

The criticisms ofase study resear¢tsuch as #ack of rigoufrom unsysematic procedures
that canlead to bias in the findings and their limited capacity for generalisafiéims 200?
require some consideratiod /eepu ¢« E P E JvP S$Z [BasEay;Z08PESZ]Vv *¢]

gualitative methods will be discaed further in the following section, with respect to the
overall researchdesign, but the generakbdility of case studies is a specific problem tvdt

be consideed at this point.

Limitations on generalisations depend on the nature of the case stsdif and the unit of

analysigWellington, 200?)30 careful choicewould be neededn the designRather than

the types of generalisation associated with scientific or statistical staldéesesearch could

produce some® (MiIC P v (E ¢Bassel} 1999, p.46r predictions Althoughthe

suggestion tat ~ach case study is unique, but not so unique that we cannot learn from it
V. %% 0C ]S 0 *<}ve JWdkcotR 1995Fp.bAp€hcourages some abstractipn
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this does not mean generalisatiocan be madelightly fromcase studiesTheorycould be
developed however by constructing clear connections in the analysis stage using a detailed
comparative method, such as thassociated witla grounded theory approa@isenhardt,

19821|Glaser & Strauss, 19F'Developing clear constructs in advance of the study, to shape

the desig, would also bémportant (Eisenhardt, 198Rand using multiple cases for

triangulation would strengthen the evidence.

The relative value of studying a single case cara@to a collection of caseis an important

issue andeasons for choosing a particulanit of analysis need to be matet tothe

research questiorFWeIIington, 200?) For thisstudyit wasoriginallyintended to compare

the student experience in two collegagth different organisational structuresising each
college as casestudy. Multiple-case studiefioweverhavewider generalisability anthe

benefits of being able to generate thedfyin, 200?. It seemed thatnultiple casesould

add strength to the findings andwslying several student grou each collegenay enable
a clearerfocuson students rater than structuresAnembedded desigof nested cases
within each collegevastherefore proposed thatseemed to offela more robust approach

than simplycomparingtwo college cases.

From the perspective thatase studyis a research stratedyin, ZOO?ratherthan a

separate methodhen using thisapproachin conjunction withgrounded heoryas part of a

Z 5 Z -5€ekingdesign(Bassey, 199%eemed appropriate Since ase studies can involve a
range of different methodgwWellington, Zoo?both qualitative and quantitativ¢Yin, 200?,

this approachwould alsobe compatible with the use ghixed methodsand may facilitate

the exploration of more complex research questig¥im, 2009. The blending of a multiple
case studyapproachwith the systematianethods that characteregsa grounded theory style

offered, potentially,a stronger eidence basdrom which theory could beanerated.

3.2 Research design

The design of the research was highly influenced by the three approactiesed in the
previous sectionThisresulted in aresearch desigthat wasbased on a grounded theory
approad andused mixed methodsut would lead to the construction afase studiesThe
selection of the case studies will be discussed in more det&gation 3.3l but the original
intention was to select two colleges with contrasting characteristics as the main cases.
Within these colleges several vocational areas or departments woubthegenfor more

focussed study and within these areas a number of student groups would be edmin
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detail. In this way the approach might be considered as a set of nested case studies of

student groups withirtwo contrastingcase study colleges.

Within this broad research plame of the most importanaispectsat this point wago
considerthe reliability of the desigin orderto ensure that he findings and emerging
theory would be suitably robust. In this sectiesues regarding reliabilityill be briefly
discussedefore describing the main research methods and justifying their purposes in

relation to the research aims.

3.2.1 Reliability and trustworthiness

For quantitative methodghe issues for a robust desigine often described in terms of the
validity and reliabilityof the methods to ensure the dataccurately represemstor measure

the phenomenon intended and that similar results would be obtained if the data collection

methods were repeate@Bush, 200). The design and analysis research instruments such

as questionnaires for the studyould be crucial to the validity and reliability of the results
sincebiasmay be introduced through the form of the questions, the samptireghodsor
size of samp@ (Newby, 201?) Theresearch instrumerg will be discussed in detail time

followingsectionbut using gualitative methods raisssomemore general concerns that

affect thegenericaspects of the design.

For qualitative methods, the terms @kliability [and ¥alidity [are difficult to apply since

these assume that replicain is possibléL. Cohen et al2007) but qualitative methodsre
often based on studies single events thatannot be replicate(FBassey, 19991t is

important that the research design caoduce authentic and credible results buighmay

be described in terms of increasing thistworthiness and credibilityather than ZA o] 13C]|

v rdiabili$ ¢Hryman, zooﬂiNewby, 201? The important consideration in

trustworthiness is whether the researcher has gained full access to the knowledge and

meaning ofthe participants(Briggs & Coleman, 20pandthe research design needs to

incorporate measures to ensuthat this can beachieved

Building features into the research design such as triangulation of data from different

sourceqBriggs & Coleman, 20p3ustained engagement with the sources and systematic
testing of an emergig hypothesis or evaluatioerassey, 199%ave been suggestl as ways

of improving the quality of the findings and could be used in this study. The grounded theory

approach providd a means of testing emerging theory and the time span of data collection
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was proposed as six to nine months which waalldw for a sustainedcontact with the

student groupsTriangulatiorwould be the mainmeansof guardng against subjective

interpretation andstrengthening thesvidencefrom individual sourcegEisenhardt, 1980

Thiscouldbe achieved by multiple uses of the same questions with different participants
(respondent triangulation), using two or more approaches to the same problem

(triangulationbetweenmethods) or including data from défent viewpoints e.g. teacher,

pupil (in method triangulationPBriggs & Coleman, 20p#For this study all three types of

triangulationwere relevant andwould be incorporated into the desighy:

X questioning several groups of studemtisout the same issues
X usingquestionnaires, interviews and observations to probe the amfadsterest
X questioning both students and staff abatie student learning experience
In this waydata from differentrespondents andiewpoints could be compared and a range

of methods woull be used to build up each case study

3.2.2 Main research methods

The main research methods were selected on the basig of S v +purpp€E[in gathering
credible and trustworthy data appropriate to explore the research questiitisin a mixed
methods strategy These methods will each be described briefly in shissectiorand some

of the issueswill be highlighted that require consideration when using these in a research

design A set of themainresearch tools can be found Appendixl (page259).

One of the most common methods of obtaining information from individual parti¢gan
the questionnaire and this seemed appropridte gainingan overview of stafand student
opinions The design of the questionnaire required several key decis{@usstionnaires
may typically involve closed response items when used as a quantitative metihatbre
open questions for a qualitative approach. Closed questions aem affiticised from a

<h 0]85 S]A %o E+% S]A }v 3Z PE}UV ¢ 3Z § 3Z carfu %} §Z

theories(Yates, 200pbut are generally easier to analyse.this study the questions would

be used in conjunction with interviewshroughwhichopinionscould be explored further
so the decision was made that thmajority of the questionsould be closed response.
Preliminary work was planndd order toshape the questionand ensurghese were not
entirely % v vS }v §Z & - -€kisthgBinidasE
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In order to inform the research questions, the gtiesnaires would need to obtain
information aboutpersonalattitudes. A number of scales have been developed for the
purpose of measuring attitudes towards mathemascsh as the Mathematics Anxiety
Rating ScalgRichardson & Suinn, 19}78ndthe Mathematics Attitudes Scal¢Sennema &

Sherman, 197pbut their dependency on psychological theories atatistical method$ias

been criticisedThesescaleswere considered but did not appetr address thespecific
areas of interesto this study Thealternativewas to design a questionnaire to provide the

data relevant to the research questians

In questionnaires,anstructs such as attitudes and uakare oftenmeasured by attitude

scales in which participants choose statements which can be s¢@agte, 200p One

means of gathering this data would be tlytainingresponses to statements using a Likert
scale. The advantagasuld be the speed of completidior respondents andhe ease of
summarising the resultsut the elements of the scale ardescriptive and may be
interpreted differently by individualsAlthough te responsecategoriescouldbe assigneda
numerical valughesewould notrepresent equallyspaced points on a scale and the

resulting datavould beonly ordinal. Working with ordial dataplacedimitationsonthe

statisticalmethods possible ianalysigJamieson, 20Q4lthoughcertainnon-parametric

testsmightbe appropriate.Some #ernatives were considered but it was decided thize
Likert scale would provide adequate data with sufficient reliability for this part of the study

since the responses would be triangulated with interviews and observations.

The satements for use with a Likert scale nesgtto be clear, unambiguous, and only

address one construct at a tinfjBell, 200Fwith careful phrasing to ensure the statements

were balanced andid not lead towards anyparticular responsgGillham, 200Q Thedesign

process wouldnvolvedevelopng, checkingtestingand reviewng until the statements were

fit for purpose.Using sveral statements to explore the same constiag multiple

indicators was considered as a meansasihandngthe validity ofthe results(Bryman,

2008 and, with sufficient data, factor analysis could be usedndicate statements with

similar patterns of response that may be combin&arrying out a pilot of the questionnaire
could also enhance the quality of the findings sianalysing greliminary set of results
couldbe used taest the spreadof responss and identifyany ambiguityin the wording or
construction of the questiondt was decided tilot the staff questionnaireso refinements
could be made anteedbackgainedon the time taken for completiorPreliminary fieldwork

with focus groups would sb be used to develop questions for students that could then be
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piloted. It seemed likely, however, thahé numbers of participants in these pilots and in the
main studywould befairly small and therefore factor analysis was probably not going to be
appropriate. This woulaonstrainthe usefulness of certain sections of the questionnaires

but the alternative, of more extensive use across many colleges, was not suited to a research

design focussed on a case study approach.

Maximising the number of retusifrom questionnairef the main study wasnportantto
increasethe validity of the result§Newby, 201?)50 thetype of questionnaire and the

means of distributiomeeded to be considered. Electronic surveys tend to elicit a lower

response rate and in large colleges, with many demands on staff time, these could be easily
overlooked. Sintérly, distributing papebased questionnairesiightlead to a low return

rate since many staff would have no reason to prioritise this over other tasks. The means of
returning completed questionnaires also needed to be simple but retain confidentidtigy. T
most effective way seemed to be by introducing the researchallodating time for

completion of the questionnaires during a team meetifbis approach was the preferred
method butwould be dependent othe co-operation and agreement of each team

manager.

In a qualitative approach, interviews and observations are frequently asddoth of these
were approprige for the studybut the role of the researcher in these processes key
consideration when seeking to obtain reliable data. Taking the thewthe purpose of an
interview from a qualitative perspectivie to develop a shared understanding with the
participant through interaction with the research@the level of interaction

needed careful consideratioin order to establish a rapporbut avoiddominancein the

discussiorfWellington, 200?) Questions needed careful construction and handlingwoid

leading or restrictive questions that couldfect the participan responses and produce

bias{Wellington, 200?) Therecould also be danger of distortionwhen nterpreting the

]vs E A] rAspdnsesbut interviewrecordings withaccurate transcriptionsiould hdp
avad misrepresentationSince heinterviewerhas to listen, understand and respond to the

interviewee whilst maintaining an overview of progress amgireness oéreas to be

covered(Wengraf, 200)this would placesome additionaliemandson myself as the

researcher to take #*eflective and critical approachWellington, 2000, p.3t socredible

datacould be obtained

Interviews, when used for qualitative purposégicallyhave a loose structure with a guide

to the topics rather than a formal set of questions to be answdBafdan & Biklen, 19?2
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The approacliproposedwas to use servstructured interviews »  (}EuU }( Z]v % SZ]|

interviewing(Yates, 200pwith a set of questionand pasiblepromptsthat would guide the

discussion. Using these asinformal interactive conversation would allowteresting

issues and new avenués be explored as opportunities arose.

Lesson observations were also part of the research desidrthese wuld betriangulated
Al8Z «3p vse[ v § Z (Eei the clEssteomEkperiendom interviews and
focus groups. One of the main decisions about observatgainconcerred the role of the
researcherand whether being aeutral observepr interacting participanwould be more
appropriate These alternativebserver rolegive access tdifferent perspectives of the
situation thataffectthe records made by the researcher and theerpretation. Making
visual or audio recordings couilaprove reliability butmy selectivity andpersonal

perspectivewould stillproducesomebias so the triangulation of data from different sources

would be importangfMoyles, 200}.

3.2.3 Preliminary field work

The purpose of the preliminary work was to gain information to inform the research design

in the following ways:

{ help clarifythe key areas to explore
{ identify any issues that may arisetire study
{ inform the design of some specific research tools

Three collegeswith contrastingstructureswere asked to contributeThis was considered
sufficient to inform the research design but broad enoughaioy differences in staff and
student viewshetween college$o be represented in the dateSeveral staffook part in
interviews: a manager witltrosscollegeresponsibility for fungonal skills a functional skills
team leader,a functional mathematics teacher, a personal tutor awd functional
mathematics teaching team&ocus group discussions were also held with five different
student focus groupand several vocational teachers took part in piloting the

guestionnaires

Interviews with staff andocus groupdiscussions with students were ust make an
assessment of the possible factors affecting the student experience, to refine the research
guestions and to develop the conceptual framework for the study. The responses of staff

and students were also used in developing the areas to be addtkein the questionnaire
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and the themes to be explored in interviews or student focumugs. In particular, théocus
groups were used to inform the design op@posedactivity to gather individuatstudent
opinionsas an alternative t@ questionnaireStudents[suggesibns ofstatements to be

used for this activity and successive refinements whemn trialled with other groups.

3.2.4 Research methods for students

SincetZ u v (} u* }(8Z E « E Z A o }v 8Z o5u VSe[ A% E] v }i
mathematics it was important to capture their perceptions as reliably as possible. Using a
guestionnaire across a wide group of students, in combination with focus group discussions,

would bring the benefits from both a quantitative and qualitative approachdasigning

specific research tools suitable for the students was a concern.

In my personal experience, questionnaires were often treated casually by studemig so
confiderce thatthese would bring reliable resultgas not strong Studentsoften perceivel
impersonal requests for information amimportant and were reluctant to completeritten
guestionnairesStudent interest in a questionnaire abduinctionalmathematics was likely

to be low so being able to engage them into an activity that they waoaktd seriously and

find easy to complete may lead to more reliable responses. Presenting the activity in person
as an active methodith low demands on reading and writing skills seemed to be a better
strategy than distributing a questionnaire cArd-sorting activity was developed, in which
guestions were given verbally to the group but students then placed their sets of statements
individuallyunder headings that formed a Likert scaleS yu  vadrsgngements ofthe
statementscouldthen be quickly recordedn a simple gridusing number®n the reverse of

the cards.

A pilot of the caresorting activity suggested that this approach was engaging for students

and my observation of the activity showed they took time to read and place the cards, which
indicatedthat these were not just nominal responses but the result of some consideration.

dZ 3 3 uvSe A E <Z}ES Vv *Ju%o U ¢} +C 3} E X "8u vSe[
in the pilot were taken into consideration to ensure that the final set of cardéddoel

readily understoocandreliablyinterpreted by other studentsThe activitywasthen used in

the main study during théirst phase offocus groupmeetings to obtain data from individual

students prior to group discussien
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The purpose of the individu activity and the focus group meetings was to obtain opinions
from students in each group on a range of issues, some of which would emerge from data
collection and analysis rather than being prescribed before the study commenced. The areas
for the firstterm discussion were determined from the preliminary work with students and

were as follows:

X "SHu VvSe[ %o E %S]}ve }(SZ]JE PV Eo0o A% E]vVv }(-°Z}}o
differences between the two environments
X A8p v3e[ (( 3]A E <%0}V ceinssghooBandduriclional mathematics
in college
x Students]perceptions of functional mathematics lessons
The students in the focus groups would also be asked to provide their previous attainment in
mathematics (GCSE grade or other qualification) antheaénd of the year, the level of

functional mathematics they had achieved.

Obtaining individual responsé®m the cardsorting activity was important since focus
group discussionslight prove to bean unreliabledatasource for several reasoiasd
triangulation with individual responses would improve the strength of the findifigsre
was a concern that focus groups may Yietdy the opinions of the most dominant
members, or that conformity to college expectations may affect the results. Beiegl sk
participate in a focus group could cause some nervousness about making verbal
contributions in the group situation, or reluctance to talk freely @che students might
actually have little to say about functional mathematics, particularly if tivere
disinterested in thesubject. The combination of individual and group methods would
provide two ways of gainindatathat could be complementary. It also meant that the

failure of one of these methods would ntiten jeopardise the whole study.

My appraach to the bcus group discussiomsflected a view that these wera special type
of in-depth interviewing in which the participants are encouraged to interact and discuss
given topics in a group situatigivates, 200'4 Using discussion rather thameore

structured group interview methodvould allowfor exploration ofthe reasons fostudent

responss and how the group ntke sense of different phenomen@ryman, 208). My
intention was to act as a facilitator and moderaf&ryman, 200?, to introducethe topics

for discussiorand thenguide and manag the situation whilstrying to maintain the interest
of the group{Newby, 201?1 From previous experience witlollegestudents it was

anticipated that some groups may need more prompts than might typically be used in a

normal focus group discussion. Wghwishing to avoid a level of formality or structure that

90



might constrain the discussion it was necessary to accept that intervention may be required
to keep conversations flowing. This would need careful attention during the sessions and
there was a pssibility that some focus groups might resemble group interviews more than
group discussions. To avoid this situation and improve the quality of the discussion, it
seemed important to gain the trust and confidence of the students prior to the first focus

group meeting so that they might be more relaxed and likely to talk freely.

3.2.5 Research methods for staff

Before the main period of data collection could commence it was necessary to gain some
backgroundknowledge about the college$his information would be obtained by
interviewing themanagemwith overall responsibility for functional skills each collegeThe

following areas would be explored in these interviews:

collegepolicies and procedures for functional mathematics
collegestructures and terminology

college communication systems

the role of personal tutors

X X X X

This would also provide an understanding of the roles, positions and vocational areas to
ensure thatthe wording ofguestionnaires and interview questions woudd approfriate.
The perceptions of managers about the structures, policies and proesdar functional
mathematicamight also provide somgiangulation when compared to the responses from

teaching staff.

At theseinterviews a number of college documents woulel iequested to inform the study:

the college policy for functional skills, the organisational structure of the college showing the
departments andanyinformation about functional mathematics provided fstudents prior

to enrolmentin a college handbookr@rospectus Certain college data reports would also

be useful to indicate trends in the success rates of studeittsin differentcollege

departments since these may indicate where teaching had been effective or highlight issues.
Colleg@ managers woultle askedo alert therelevant information manager but the data
requests vould be made at a latestagesince accurate reports would not normally be

available until late November for the preceding college year
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For both functional mathematics and vocatateachersa combination of quantitative and
gualitative approachesasingguestionnaires and interviews wasoposed The

guestionnaire for functional mathematics teachers was designed to gather data regarding:

the backgrounds, experience and roles ofdtimnal mathematics teachers

their perceptions of functional mathematics

§Z ]E& A] A }us 3pu vse[ 53]3p < 8} (pnv 8]}v o u 8Z u 8]
the teaching approaches that functional mathematics teachers were using

their general experience of working in the egle including their relationship with

vocational staff

x their personal experience of mathematics

X X X X X

The questionnaire desigmeeded to takento consideration how the relevant data could be
gathered most efficiently and the time it would take respondentsamplete. Although
functional mathematics teachers would probably have some interest in the questionnaire,
the optimum time that they would be prepared to spend was anticipated to be ardind

15 minutes.Through the preliminary work,aely versions wereefined to ensure completion

times andinterpretations of the proposed questiongould be appropriate

Most of the data would be collected through closed response items although space was also
provided for alternative answers to cover unforeseen variaiontside the closd

responses V. }v }% v E *%}ve 15 u A ¢ ]v op S} }SJvs Z Ee[ %
of functional mathematicsFor items regarding Z @Ee<[ A] A« v 33]3p « 3Z C A @&
asked to indicate their responses to statemeunsinga gven 5point Likert scale. For each

college, questionnaires would be distributed to every member of staff who had been

teaching functional mathematics in the academic yieamediatelyprior to the study.

The purpose oftte interviews was to explorareasfrom the questionnairén more depth

and to gain insight into some of the reasons behind the responses. Of particular interest
would be any strong trends or ambiguities that required further explanatam.this reason,
the interview questions would notebfinalised until a set of questionnaire responses had

been analysed so that the interim analysis could inform the next stage of data collection.

Intervieweeswho wereteaching in the vocational areas of interdst the researctwould

then be asked whettr they would be willing to offer one of their student grougssa case
study. Selecting cases this way on the basis of volunteers, would inevitably lead to some
bias, since the more enthusiastic and confident teachers would be more likely to padicipa

but, in a case study approach it was not necessary to take a representative sample, as in
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guantitative methods. A theoretical sampling approgabdescribed in more detail ithe

following section would be suitable for the design and purpose of thigly.

Questionnaires and interviews with vocational teachers were also part of the research
design. The purpose ofigguestionnaire wuld beto ascertain the opinions of vocational

tutors, insimilarareas to thosexploredwith functional mathematics t&chers:

x the backgrounds, experience and roles of functional mathematics teachers

x their perceptions of functional mathematics

X 8Z J& A] A«  }us «8p vSe[ 33]8p < 3} (uv 8]}vo u 3Z u §]

X the use of mathematics in their vocational area

X their general expaence of working in the collegancluding their relationship with

functional mathematics staff

X their personal experience of mathematics
The guestionnaireesembledthe one used for functional mathematics teachers except for
*Ju uJviE® & A}E JvP ~ XPX &£ Z vP }( Z(puv 8]}v o u 8Z u 8] « &
§ Z E[» v 8Z & u}A o }(8Z « 8]}vivs Z]vP (pv 8]}v o u 8z
that somedirect conparisons could be made between the responses. The questionnaire
would also be shorter and take less time to complete, which was preferable for teachers

who may have less interest in functional mathematics.

The purpose of the interviews with vocational teacs was, again, to explore the above
areas in more depth and to gain insight into some of the reasons behineg#ponses
Selecting the vocational teachers to be interviewed would also be decided from the
guestionnaires on which thegould indicate thei willingness to participate in an interview.
Decisions on which particular staff to interviewould not be predeterminedbut made on

the basis of emerging priorities from the goingdataanalysis.

3.2.6 The use of | esson observations

The lesson obsertians in the first term were planned to have a tvi@d purpose. In order
to gain the trust of the students and establighodrelationshipsfor the focus group
]* Hee]}ve §Z & ¢« €& Z E v §} }u ul® }( v Z]ve] CE[ SZ v
reason, the first set of observations of each group were planned to be informal. It was
decided to avoid any appearance of making judgements or being a formal observer by
refraining from taking notes the lesson but a written record would lpeade immediag¢ly

after the observation. This meant thdte accounts othese lessons would be limited, highly
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greater benefits to the research from prioritising the developmehpositive relationships

with students at this stage.

The role adopted by the researcher during these first observations was planned to be similar
to a classroom assistant who was watching, listening and helping individual students whilst
building relatonships that might ecouragestudents to talk in a relaxed manner during

focus group discussiord a later date The gbserver « %o & $ ]rdlesg\WeBipgton, 200?)

within the participantobserver spectrunFBogdan & Biklen, 19?2eemed appropriate for

this purposeOnly unstructuredbservdionswould bepossible in this roléut thesewould
provide somdirst impressions of the lessons to help identify key areas for later exploration.
Other methods would provide triangulation so the compronmisgardingstructured
observatiors and writtenrecords during thesaitial visits to lessons was not anticipated to

constitute a serious threat to the final outcomes.

In the second term, the same classes would be revisited for more structured observations
using a protocol designed to focus on partamuhspects of interest. These areas would be

determined from the orgoing analysis of data collected during the first term.

3.3 Other considerations in the research design
3.3.1 Selecting the cases for the study

In a quantitative approach aamplingplanis designedo ensureitemsare representative of

the popuhbtion being considere{Bryman, 200Bbut in a qualitative approach there are

different principles for slection, depending on thenethodsbeing used for the study. This

might give the appearance afiore flexibility butarandom or unsystematic approaetould

still be inappropriatgdEisenhardt, 198andtherefore the selection strateggeededsome

carefulplanning The case study and grounded theory approaches eacheof®mme

relevant guidance

In a typicalcase study approach thexeould be av §} ¢« | $Z Zpuv]cu [ J& §Z

Z E]8] o [ }E€ 57 pPE 2@0? CGapEs @ht havp replicated features or be
selected to fit particular theoretical categories butuidd 0} & % E * VS Z%}0 E SC % ]

Eisenhardt, 198Pwhere contrasting elementscilitatedcomparisons between the cases.
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Two colleges might therefore be selectasl case studig®r comparison on the basis of

contrasting features.

In qualtative researchsampling should bpurposive and strategifBryman, 200§ without

followingthe procedures associated with quantitative methqi$n,2009.A Zz$Z } & 3$] o

* U %o oinethpd(Glaser & Strauss, 19deuld be appropriatefor the studysince this

would involve selecting participants aases to illuminatemergingaspects of interest.
Using concurrent data collection and analysis, the grounded theory approach aitmv
interim analysido inform the researcher abodurther datato be obtained or additional

cases to be explored.

Since the nested case study approach involved selecting colleges and also student groups
then both these methods had sonmelevarce. Thetheoretical sampling approach was
appropriate for the choices of student groups in response to analysarly datebut the
colleges needed to be chosen in advance. In collegesahtastingstructural

arrangementf dispersed and centralised staffirsystemdor functional mathematics
mightrepresent} %o %0}*]S }E& Z%}0o [ SC% * }( < v SZ J(( & v -
structures may become more prominent by retaining some similarity in other featbogs.

this reason,tiwas decided tdocus on two ctieges with different structures but ttimit the
research to large colleges on the basis that communication across departments in these
colleges, particularly those with multiptétes, could be very different frosmall colleges on
single sites. A focum colleges in urban areas was preferred to ensure that the range of
student backgrounds in each college were fairly sinsilace olleges have wide catchment
areas but densely populated urban araaaybe more likely to include a similar range of

sociceconomic backgrounds.

In addition, it seemed appropriate to avoid colleges that were undergsigngjficant
change=r challengesluring the year such as mergefimancial difficulties or unsatisfactory
Ofsted repors. These situationmight limit the opportunities for the research buouldalso

lead to unusual influences on staff and student perspectives.

Practical considerations also needed to be taken into account in selecting the colleges. In
anticipation of needing to make frequent visiat different times of the day to see a range of
classes it seemed reasonable to restrict the choice of colleges to those that could be reached

within an hour from home by car or public transport.
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3.3.2 Selecting the vocational areas and student groups

One of the key decisions was to determine the number of student groups and the vocational
areas that would be used for the studi/ithin a case study approach a foarscases that
may be of particular interest, from which inferences can be malegmmonindicatingthat
the number ofstudentgroupsto be usedcould be quite small. Considering these as nested
case studies within the college camgggestedhowever that several student groups in each
collegewould be required to gain sufficient data fandysis atcollege levelMy decision

was to select six student groups in each coljegeaking a total of twelve case studies at this
level In view ofthe pace of changand turbulencen collegest was expectedhat some of
the selected groupsvould be meaged or retimetabledor that the teachermay change

during the year This couldesult in several groups being withdrawn from the stumly it
seemed likely thathree or four groups in each collegeuldbe retained through the full

research periodwhich would span the most of the student year

The choice of vocational areas was more problematic because of differences between
departmentsthat may have an impact on tHandings In order tomakecompaisonsit

would be best to involve student groups frdite same vocational aesin each ollege. This
would not be easy because not all colleges delivered the same courses and choosing a
vocational area for the research in advance meant making an assumption that the teachers
in both colleges who taught in if1area would agree to participate. It was clear that this was
too narrow an option and that somgiscussiorwould have to take place with college staff

before a final decision could be made.

My decision was to approach each college witbhort list ofvocational areas for
negotiation. There were three criteria that might have an influence on the student

experience and needed consideration in making the selectimocdtionalareas

1. Many vocational areas are gendeiased €.g. Construction, Engineeriridair and
Beauty, Health and Social Care) and it seemed appropriate to select two vocational
areas with opposite biases and one with a gender balance if possible.

2. In :sme vocational areathe use of mathematicgvas more visibl@and students
might bemore likely to see the link& their vocational courseChoosing Bleast one
area withstrong connections tamathematics and at least one with a weak
associatiorwould enable some comparisons to be made
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3. Vocational courses often have a strong focugpaactical skills and time is spent in a
workshop (Construction, Automotive, Engineering) or a training salon (Hair and
Beauty) whilst others are more classrodrased (Public Services, Health and Social
Care, Business, IT). Thesairses may involve diffen¢é approaches to learningo
the decision was made taclude at least one practicallyased area and one
classroormbased courseo thatstudentsfrom both types of vocational programme
would be involved.

Once the colleges had beatentified then the options could be narrowedJsing a list of the
main vocational areasom each collegeghoseonly delivered by one collegmuld be
eliminated and the remaining onessessed against thertke criteria outlined above. My
decisions regarding the match adcational areas to the criteria were checked
independentlyby two experiencedeachersto ensure tle categorisation waappropriate

From the resulting list, the largest vocational areas would be preferred to traditionally small
areas, such Horticulture @nimal Care, so that there would be more classes from which

willing teachers and groupmight be recruited

The level of functional mathematics being studied by the students wasdkstiorin
deciding which classes to includ&. Entry evelthere islessemphasion application in
unfamiliar contexts and thqualificationis internally assessed but Levels 1 and 2 involve
more unfamiliar contexts and are externally tested. It was decided that Lexagaional
groups would be preferred since the majgrof the students wouldfrom previous
experience, bavorking atfunctional mathematicéevel 1 withperhapsa few at Entry ®r
Level 2In this way most students would eparing for test entry rather than internally
assessed taskkevel 3 vocationajroups were not thought to be so suitable sirggneral
entry requirementsare higher for these courses and more students would already have a
GCSE grade C in mathematics. This may mean only a few students from wouéipe
taking functional mathematis and these may be incorporated into mixed vocational groups

rather than being taught as a cohort.

The final criterion was to try to avoid having groups in the study taught by the same teacher
unless there ere distinct difference between them. This waslue to reflection on the
preliminary work, in whicldiscussions took place with two studegioups taught by the

same teacher. The similarity in their opinions suggested that two groups with the same
teacher would probably yield very simile@sponsesand more useful datamay be obtained

from groups with different teachers.
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3.3.3 Recording of interviews, focus groups and observations

The aims of thetaffinterviews were to gain understanding of their opinions and therefore
audiorecording was felt to bedequate since information on gestures, facial expressions

and other body language wermt the primary interest for this research. Similarly, audio

E }E JVP }( 8Z (} pe PE}Iu% ]* peel}ve A« 8Z}uPZs 8} «p((1]

would largely beexpressed verbally and this would be less intrusive than visual recording.

For the lesson observations, auditsual recording would have been useful to observe and
analyse classroom activity but there were two particular difficulties that influencgd m
decision againstecording. Firstly, audigisual or even audicecording is rarely used in
Further Education colleges and student reactions were a concern. The integrity of the
research depended on obtaining observations of authentic experiences andronggtie
trust of students so they would discuss their views opémithe focus groupsSubjecting
them to audicvisual recordingn the classroommight produce atypical behaviour and

undermine early attempts to builtheserelationships.

Secondly the reearch was planned to include student groups that may well be dispersed
across several college sites in different rooms of varying size. Familiarity with colleges also
suggested thatoom changes ofteoccur and the practical difficulty of setting up eguipnt

quickly invariable locationgould be considerable for a single researcher.

For these reasons it was decided not to use awdioial or audigecordingin lessons
Although it would add breadth and depth to the data, the loss of this additionahingigs
not considerectrucial to a research design with a mutiethod approach anthe

opportunity to observdessons over a sustained periofitime.

3.3.4 The timescale for data collection

The proposedimescale and order for the different elements adtd collection is shown in

Appendix 2 (pag¢283) but in this subsection some key decisions halexplained that

contributed to this plan. The overdimescalefor data collectiomeeded tobe sufficient to
accommodatemnultiple observatiors of eachstudent groupacrosshe college year, which
was the normal length of a functional mathematicourse in Further Educatidihalso
needed to reflect the intended appach, in which data collection and analysis would take

place concurrenthyand interim findings would inform further stages of data collection
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Ideally, gaining access to the colleges and conducting the interviews with managers needed
to take placeduringthe summer term, prior to the academic year in which data collection
would take place. This would allow time for staff to complete the questionnaires before the
autumn term so interviews could be arranged and provisional groups identified for the

researchearly in the college year.

Responses to the questionnaires would provide information on teacherswehne willing to

be interviewedand indicate any particular aspects to explore further in the interviews.
There would also be some early indication of possibleational areagor the research
Selecting the vocational areasasdependent on functional mathematics teachers in
suitable gctions ofboth colleges beingwilling to participate so t was important to achieve

a good rate of return and sufficiergptions forthe vocational areas each collegeSince

the quietest period of the college year for staff was usually early Jutyhédare the holiday
period and team meetings were common during this period it was decided that this would
be thebesttime to introduce the research to staff and invite them to complete

guestionnaires.

Startingthe interviews andesson observationsarly in the college yeawas however,

thought to be countesproductive since changes to classes and timetahtescommonin

colleges dring the first few weeks of term. Enrolment is not gietable and late applicants

may be added to classes students maychange courselt is not unusual for groups to be
combined or split during the early weeliad for staff timetables to be adjusted. In view of

§Z EJel }( $Z]* SC% }( ]*EM%S]}v 8§} § Z E+[ €Eo0C S]Ju §
interviews and lesmn observationsn October when classemd work patternshould be

more settled.

The sequence of data collection methods was an important consideration since some
elements needed to precede and inform others. Functional mathematics questionnaires
neededto be completed before interviews but lesson observations also needed to take

place before focus groups.

Focus groups were plannéar each termand the firstmeetingswould follow after several
observations of lessons feachgroup. This would give tinfer the researcher to establish
relationships and for student volunteers to be recruited. It was anticipated that practical
arrangements for focus group meetings would need to be negotiated for individual groups

since rmm availability was often limitednd students wereaunlikely to be orsite when not
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timetabledfor lessons. Thiwould affect the timingof meetings and lead to someldys so
a block of time was allocated for focus groupsllow some flexibility and space before the

next gage of data cthection.

The timing of the questionnaires and interviews for vocational staff was less critical.
Although it was important to capture the vocational viewpoint it was not essential that

these were completed early in the year. Scheduling these after thietéirm would allow

time for any emerging issués be incorporated into theseterviews but placing them

before any final discussions with the focus groups would provide an opportunity to follow up
any new areas of interest with students. The main cd&sition was to place thesa a time

whenit was practically feasiblfor staff andresearcher.

3.3.5 Ethical considerations

The research was conducted in line with accepted ethical guidgBERA, 20)kand

consent was obtained from the School of Education, University of Nottingham prior to the
field work.Permissiorio carry out the research was formally obtained intimg fromeach
college principal, following informal discussions with functional skills managers about the
scope of the project, the research methods and gussible £ vS }( §Z }oo P [
involvement. Consent was then obtained in writing from each teaetho participated in

an interview or observation and from each student who contributed to a focus group. The
colleges did not require individual parental consent for activities that would take place inside
the collegeexcept forstudentsunder 16 years foage Since colleges would occasionally

place under 16 students into vocational groupges were checked prior to participation and

forms weee available for parental consent if required

The main ethical considerations for the study were the confidétyiaf information

provided by participants and the protection of their identity. It was important to students

and staff that the data would not be presented publicly or reported back to the college in

any way that meant they could be identified. Normabgedureswere followedsuch as

secure storage, passwofaotected electronic records, anonymity of contributions and the

use of pseudonyms to protect the identity of the participarisr the return of

< *3]}vv JE U VA 0}% « u El ZBw]®&¥ & (MECIZA E % E}A]

ensure confidentiality
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Any reportson the researcliequested by the collegesauld berestricted to broad
generalisations across the whole breadth of gtedy. The functional skills managers
however, wold be aware bthe staff takng part socare would be taken to check that this

was understood by teachers amagdceptble to them.

The researcher obtainecha&nhanced disclosur@CRB}hrough the University of
Nottingham. In view of the age of the participants (und8) safeguarding issues were
relevant but risks were likely to be low for the type of research planned. The topics for
discussion were not unduly sensitive, although the possibility of extreme reactions,
disclosure of criminal activity or inappropriatemments to othersn discussions were

possibilities, in which case reporting to thellege safeguarding officer mag necessary.

Information on prior attainment provided by the students themselves would be voluntary
due to the sensitivity that might be assiated with declaring a low grade. Other data
requested from the colleges would be in the form of reports that did not include student

names and could be made available in accordance with the data protection regulations.

3.4 Methods of analysis
3.4.1 General approach to analysis
The analysis of the data needed to take into account the three elements within the chosen

approach to the study: mixed methods, grounded theory and case study. Using a mixed

methods approach meant that both qualitative and quaative data would need to be

analysed and integratefDnwuegbuzie & Teddlie, 20pBut the two types of data would

need different treatment at the first level of analysis. For the questionnaires a quawttat
approach was appropriate but the interviews, focus groups and lesson observations required

a qualitative method of analysis.

The analysis of qualitative dateould involve trying to make sense of complex phenomena

Yates, 200pandwould not be limited to a single way of analysifig/ellington, 200?)

Hubermanand Miles{2002 state that analysis can be divided into three distinct stages: data

reduction, displaying the data and drawing conclusionsviath a mixed metod, grounded

theory approach iseemed that my analysis would resemble a ma@re < ¢pfocess As an

integral and interactive part of the research rather than a separate sft\ﬁ@lington, 200?)
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the analwis might bebetter likened to arranging, rearranging and piecing together a

patchwork quilt until it resembles a single, complete ybienzin & Lincoln, ZOT.B

Thegrounded theory approacimeart that analysisvould proceed alongside data collection
to identify emerging themeandinform the direction of the researchvly analysis would
commence once the first data had been obtained and would continue throutghe
fieldwork, shapngthe data collection in a dynamic processcohstant comparison and

interaction(Bogdan & Biklen, 19T2

Classigrounded theorynormallyinvolves a particular systematic means of analysis based

on an inductive approacfiNewby, 2019which uses coding, memos, categorising and

comparisorto derive theory from datgStrauss & Corbin, 19PEFor my studythis provided

a useful set of principles and an outline framework for the ansiy=¢atures of qualitative

research such as immersing oneself in the data, standing back to reflect and taking apart the

data into manageable piecg¥/ellington, 200?)could beincorporated into a more
structured process of coding, theming and theorising to explain patt@ewby, 2019 By

incorporating he main characteristiosf theoretical sampling, codingpastant comparison

andthe identification of core variabkg{L. Cohen et al., Zo?ﬂwen my analysis would have a

recognised structure that would add validity to the findings.

The use of codingiqualitative analysiseeded some closer examination since thisuld be

fundamental to organising ideas angenngup the text(Newby, 201ﬂRichards & Morse,

2007). In a grounded theory approachree stagescanbe identifiedthat would be useful b

consider substantive or open codingelective or axial coding, in which codes are grouped

together; and finally theoretical coding, in which a core idea is developed that connects the

codes(Newby, 201ﬂYates, 200p My intention was to use teiconstant comparison

methodto guide the process of analysis that, as different sections of qualitative data

were gathered, they could be transcribed, coded, summarised and compared with other

datawhilst moving towards the development of theoigy ths means, the wide and varied

datafrom my researchvould be continually examined, coded, grouped and refined until

theoretical ideas were established that were consistent with the data. This method of active

inquiry shouldhelp to avoid the descriptive @hallow findings sometimes associated with

gualitative methodgqRichards & Morse, ZO?and,s] v PE}luv §Z JEC ]* "v}s A E
<p v3]3 3]A u(lEZphen et al., 2007, p.APﬂJoth qualitative andjuantitative data

could be incorporated



The methods oanalysis associated with grounded theory were suitable for the theory

seeking nature of my research but these neetletie compatible with the case study

approach. Eisenhard989 suggests that, with case studies, a similar, iterative approach is

suitable for building theorin stagesof divergenceas data is compared and explorduiit
within an overall aim of achieving convergence into a single theoretical frankeWata

collection and analysimayalso overlapn a case study approaemd there is a similar

expectation that closure will occur when theoretical saturation is readiégkenhardt,

1989.

The distinctive features of case study analysigabfiefor my study were the opportunities

(JE&E ZA]13Z[Jvv oCelrosscase] }u%o C Thipwwoxld be a productive means of
using the cases to develdprther understandinP v 5§ S u EP]vhRh&®Z PECX Zt
analysisvould focus oreach case as a separate entity with its own pattewtsilst Zross
case[comparisongould be usedo search folbroaderpatterns, similarities andore

themes

These grounded theory armhse study approachés analysissach contribute to lhe overall

plan in a complementary wagnd involve the interaction of analysis with data collection

Bogdan & Biklen, 19?2\Nith the possibility ofconstraints oradditionalfieldwork then it

seemed that iterations between data collection and analysis may neée planned in
phasesso there was time to negotiate any changes to the original pliéim colleges There
wasalso a risk that theoretical saturation may not be achieved within the time period
agreedand this was a possible obstacle that would need resolving by negotiaiibn

colleges if necessany the limitations may be reflected in the findings

3.4.2 Outli ne plan for analysis

The interaction between analysis and data collection made it difficult to prepprease
planand flexibility was needed sineglditional datacollection or casesay be needed as
the research progressedhe following stages of datollection provide an initial

chronological framework into which the analysis would be integrated:

Interviews with managers

Questionnaires for functional mathematics teachers
Interviews with functional mathematics teachers
First round of lesson observatis

Individual student activity

X X X X X
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First focus group meetings

Secondround of lesson observations
Questionnaires for vocational teachers

Interviews with vocational tutors

Additional observatins, interviews or focus groups.

X X X X X

As the data fronone elementof this frameworkwasobtained for a singleollege, then a

first level analysis would be carried out. For interviews and focus groups this would entail
full transcripts and initial open coding to elicit the main themes. Onfedl aet of data for an
item hadbeen collected fronall the collegesthen further analysigsnd comparisonsould

take place.

The questionnaire data would be coded numerically, using nominal codes for descriptive
categories, such as gender and department. Numerical codes for respontes lakert

scale would be regarded as ordinal rather than interval. This data would then be entered
into a spreadsheet and summarised so the key features or trends could be identified. A
written summary of the results would be prepared and used to infdmmdngoing data
collection, particularly the areas to be explored in the interviews. A similar method would be
used forresponses tahe studentcardsortingactivity. With a full set of questionnaires from
functional mathematics staff then a cressllege summary could be constructed so overall
trends, similarities and differences could be examined. Some further anadggise
possibleat this stagaising SPSS but sinthe data would benainlyordinal and the numbers
of responses would be relatively small, then statatimethods would be restricted to

simple nonparametric testappropriate for the size of the data set

As interview and focus groufatawere gathered transcribed and coded, then these open
codes would be grouped into categories so #mergingthemes could be identified. Using
NVivo for the storage and coding of qualitative data would make the process easier to

handle since it was anticipated that tlvelume of qualitative data would be substantial.

In some sections of the data there were specific comparisons that would be of interest. For
example comparing the responses of students to the same statements afchdol and

college mathematicer compaing the questionnaire responses of vocational staff to
functional mathematics staff. These would be important in identifying key differences or

similarities and would need incorporating once the relevant data sets were complete.

In this way analysis wouldove forward whilst also feeding back into the data collection to

ensure gaps were filled and additional data gathered, where appropiiéganwhile the
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case studies of colleges and student groups would be developing, based on early interviews
and lesson bservations but continually being refined as additional data was analysed,

compared and incorporated.

3.5 Implementing the research plan
3.5.1 Selecting the colleges and student groups

During thepreliminary studyinformal visits were made to three colleges and four different
sites. Two of theecolleges seemed suitable for tineain studysince they met the criteria

for the researchof being large colleges in urban arease havinga dispersed structure
whilst theother had a centralised tear he iniial indications were thathese colleges

would both be interested in further involvemeriiut whenapproaches were madien one

collegeconfirmed their interest but the other decided to decline the opportunity.

A formal request was made to the college principal of the riesged college (College B). This
was an organisation with wellestablished dispersed staffing structure for functional skills
sofurther efforts werethen made to identify a suitable college withcantralised staffing
structure to accompany this. Two colleges were approached with a view to arranging an
exploratory meetingand bdh colleges responded positivelyt neither exactly fitted the
centralised model that was needed to waalongsidethe distributed structure of College B.
One college had been using a centralised structure and wasgiova distributed

structure. The other had a centralised arrangement but there vaEeartmentalvariations

that made it resemble a more hybrid structuregractice. It was considerethowever that
either of thesecollegescould make a useful contribution to the research since one had both
centralised and dispersed features and the other could provide some valuable insight from
staff as they moved through éntransitionbetween structuresThedecision was made to
formally approach both colleges, because at this point acceptance was not guaranteed, and
having a college in reserve may be a wise precau@ollegeswere subject to rapid changes
andunexpectedcircumstances could arisedghmaylimit their involvementor cause them to

withdraw from the researchThe reserve college could be used, if necessary, for:

further pilot work

X additionalcase studiegif onecollege had insufficient teachewdglling to participate
in suitable vocational areas

X replacementof one of the other colleges should they have to withdraw.
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All three colleges were expecting Ofsted inspections during the year in which the research
wasplannedso some delays or missed opportunitiegyht arise, depending on the timing
and scope of theeinspectiors. In fact,two of the colleges did receive inspection visits but

these did not seriously affect the data collection

Formal requests to the colleges did not lead to prompt responses ane: $ollow upwas
needed before confirmation was provided by all thismganisationghat they would
participate. In each college the functional skills manager, with whom some discussion had

already taken placeavas identified as the main link.

3.5.2 Data collection

In this section some of the difficulties of implementing the data collection plan will be
described and the decisions that were made in respdndbese problemsThis serves to
]ooOUeSE § SZ Zu ¢C[ Vv SHE }( §Z @Eguireddn the pvocesZto(o A ] ]o]SC

accommodate the challenges presentéddsummanyof the questionnairegesponses can be

found in Appendix 3.1 (paf86) andthe student responses to theard-sorting activities are

summarised in Appendix 3.2 (p3g&8). Atime plan showing the actual implementation is
includedin Appendix2.3 (pag&284).

Interviews with managers

It was important tainterviewthe functional skills managers in June or early July so that plans
were in place for the following academic ydmut arranging thesemeetings provedlifficult

in two of the colleges du&} SZ u v Init&dedvailability and work pressures. As a

result, the functional skills manager interview at College A took place in early July as
planned, the interview at College B was postponed until later in July and anriméiding

finally took place for College C in rée&ptember, with the actual interview folving in

October.

Functional mathematics staff questionnaires

In the proposed timescale an opportunity had been identified for functional mathematics
staff to complete the questionnaires in July when teachers wea@lyoccupied with

planning androfessionaldevelopment rather than teaching. With delays to the manager
interviews this opportunity was lost at Colleges B and C so only College A was able to deal

with the questionnaires in the summer period. The preferred method for completion, during
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a staf team meeting, was rideasible sinceross college functional mathematics meetings
were infrequentand attendance was usually podtfter some discussion of alternative
methodsthe questionnaires were distributed in envelopes through the college intemaall
with a return labelnd the manager used emails to personally encourage staff to complete
these. Although 46 questionnaires were sent outrtheras some doubdbout how many of
thesestaff had beeractually teaching functional mathematicstire relevant year

(2011/12. Despite further questions at a later date tieewas no clearer indication of the
exact numbeso a figure of 40 was estimated. Subsequésityto college departments

would suggesthat this was probably an overstimate.

In College Beachers were already on their summer break by the time the manager
interview took place buan offer was made to complete thgiestionnaires at a meeting
during the first week in September. Whether this was overlooked or whether the meeting
did not takeplace was unclear but the questionnaires were not completed and, after some

email reminders, they were distributed via the internal maiate September.

At College C, following the initial meeting in rREdptembera date for the manager

interview and astaff meeting for completion of the questionnaires were promptly arranged

for late SeptemberThese meetings welater postponed to Octobelfior practical reasons
Clv SZ u v P &]Sevkiat sl attended the rearranged meeting, completed

guestonnaires, showed interest in the research and volunteered to be involved. Those not

able to attend were contacted directly by the functional skills manager and asked to

complete questionnaires.

In each college, further returns were obtained as the rese@rogressed and the overall
return rate for the questionnaires was avially 51 % (3®ut of 77 possible returns) but
this was unequal across the colleges (Collsg&7out of an estimated40; College B13 out
of 27;College €9 out of 10Q.

Interviews with functional mathematics teachers

Functional mathematics teachers were asked to indicate at the end of the questionnaire if
they would be willing to take part in an intervieamd an the basis of these responses it was
hoped to identify a sample of staff to interview, some of whom wouldnvéed to take part

in the rest of the research. Thecational areasor the researctwould remainflexible until
allthe questionnaire responsehad been receiveand interviews had commenced so

possible aeas could be identified in atree colleges. Thaitial intention was to recruit
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teachers and their groups from similar areas in two of the collégethe case stutes This
was not a simje processandwas further complicated by all three colledasingat different
stages with the questionnaires. College A had completed these bre there delays with
Golleges B and C. Although College B was still the preferred choice for the reseaech th
was some uncertainty whether this college would actually proceed any further and,

therefore, whether College C woule a better choice

To avoid further delays, interviews commenced at College A before questionnaires had been
completed at Collegesd&hd C. Some provisional vocational arbad beenidentified from

the returnsand the functional skills manager checked timetables to identify additional
teachers whanay not have completed questionnaires but might partitép& approached
directly. Theexperience, gender and college rolesstdff (specialist or vocational, central

team or dispersed) were monitoresk the interviews progressedd ensure there was
representation fromeach of these categoriefsthis process continuedt College A, it was
eventually possible to see whether the other colleges could provide groups for the same

vocational areas or not.

The delay with questionnaires at College B, and indications from the manager that some
vocational areas would not be willing to participate, anéthat College C was asked to
participate fully in the research. In this college there were policy decisiatglirected
certain student groups to take a particular functional skildl this meant thain some
vocational areashere wereno Level 2students taking functional mathematit¢kat year In
addition, there were missing questionnaires from staith key roles sincéhey were the

only functonal mathematics teachers irocational area of potential interest for the
research With the assistancef the functional skills manager, progress was eventually made
and interviews commenced. At the same time questionnaires were forthcoming from
College B and a decision was made to include all three colleges sioeeseemed likely

that three suitable wcational areas (Hair and Beauty, Public Services and Construction)
couldeachbe represented at twdlifferent colleges but not at all three. The likelihood of

one of the colleges withdrawing from the research also remained high.

As the interviews progressl, some functional mathematidgachers identiied other staff

that were teaching in the chosen areas and might be willing to participate. These
suggestions were followed up and in this way it was eventually possible to find groups for
each vocational aeat all three colleges. Despite the increase in the number of research

groups, (from 12 to 17), it was decided to include all these at this siage thisserved to
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enrich the study It was also anticipated that the number would reduce duringybar snce
changes to timetablg staffing and student attendance wecemmon occurrencein

colleges that couldesult in some groups no longer being able to take part.

Due to the extended period of uncertainty about which vocational areas would be
participating in the research, more interviews were carried out than originally planned
firstly to exploredifferent possibilities andhen to complete interviews for all the teachers

of the selected case study groupsll the functional mathematics teachezgcept onewere
eventuallyinterviewed by the ed of the first term. Most of the focus groups and planned
lesson observations were also completed at this stagefbugroups who were late

additions fromCollege Bit was not possible taomplete theleson observations and focus
groups until early Januangt this point lesson observations also commenced for two groups

from College A whose functional mathematics courses dichottallystart until January.

Student groups selected for the research

The orginal intention of selecting three vocational areas in each college for the study was
achieved by usinthe Public Servicg Hair and Beauty and Construction areas but these

included some variations that were included for particular reasons:

X A Public Seiges course with an emphasis on preparing students for employment in
Emergency Care was usedpreference taa second general Public Services course
with the same tutor.

X A Level 1 Beauty Therapy course \weaduded since there was only ohevel 2Hair
or Beautygrouptaking functional mathematicis this college.
X A Forensic Science course was used as an alternative to Public Services in one
college rather another Public Services course with the same tutor.
When identifying student groups to participaitethe research, requests were made to
teachers to offer some of their more challenging groups rather than just the ones that
worked well. Some teachers responded to this and offered groups that they found difficult in
some way. Also, three teachers whonedhe sole functional mathematics teachers for their
areas offered two groups each and these were included in the research since they were able

to identify distinct differenes betweerthe groups The final selection of case study groups

andtheir distindive features ishown inAppendix2 4 (pagg285).

Lesson observations

Although lesson observation dates were arranged directly with teachers there were frequent

disruptions and changes to arrangements. Rooms were sometimes changedtaictice
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and on two occasions it was necessary to searcoind the collegdor the class since they
were not in their timetabled room. Several times functional mathematics teatel to
changerooms because the ong scheduled wereccupied when they aived. Public Services
students, in particular, had frequent timetable changes, sometitoesdifferent site.One
course was moved to the local Territorial Army Centre and my visits were postponed since
access to the site was denied for civilians andaswncertain whether spedi arrangements
could be madeThere were also cancellations of scheduled observations due to staff illness,
a college strikehad weather, student trips, expeditions or examinatioBsce functional
mathematics lessons for eagnoup were onljheldonce a week this meartdelay of at

least a week for evergancellation.

The schedule for the lesson observations in the first term was complicated by the staggered
start and therefore opportunities were taken to observe lessons atfitst possible

availability. This involved working in all three colleges concurrgnitii extensive travelling
between sites. Where possible, classesyctlythe same time of the week in the same
college were avoided so that in the following ternetbollege visits could b@anned into
neatblocks involving one college at a time. In the second term, apart from some delayed
observations due to cancellations, it was possible to concentrate largely oootliegeat a

time for a twoweek periodwith aone-week break betweethese blocks of visit®
accommodate delays. This provided a more manageable schefthlealuablespace for

completing transcripts and interim analysis.

Third term observations were finglremoved from the plan for tweeasonsMost lessons in

the third term were focussed on revision aimdsome groups sidentswere no longer

required to attend since they had alreathkenand passed theiiunctional mathematics

examination. For the purposes of this research, it was felt thabg ESp o Ze SUE 3]}V % }]v
had been reached and that further observations of lessuitgch were mainly revision

sessionsnd often sparsely attendedvould not add significantly to the findings.

Student focus groups

The main challenges of impleméng the plan for the focus groups were theactical
arrangements for the meetings artlde recruitingof students.Practical arrangements varied
between colleges and groups. Some functional mathematics teachers offered part of their
own teaching session ffdhe first focus group and assisted in finding a suitable room nearby
for the discussion. For other groups, where teachweese less keen tsacrifice teaching

time, then the vocational personal tutor was approached to see if time coufdured
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during tuorials orpractical session The vocational tutors were supportive in identifying
suitable times when students could be released but in most cases it was expected that the
researcher would take responsibility for finding a suitable room for the focugpgi®ystems

for room bookings varied widely between college sites and were generally inaccessible for
anyone except staff members. It took a considerable amount of time and effort to navigate
these systemand iv <} u o e 87 Z} %0 %o} ESpv]athpr iombetektive thane &
the official booking systemTeachers ofterseemed unaware of bookings and on several
occasiondocus group meetings were interrupted by staff entering rooms to collect
materials orto prepare the room for a following lesspevenwhen a booking had been

made. Sometimes there seemed to be no better alternative to walking the corridors just

prior to the focus group meeting in order to find a vacant space.

Room availability was a major problemcollegesand sometimes it was diffidt to locate a
suitable room at alat the time the students could meetithout a long walk to the opposite
sideof a college site. Some rooms had insufficient chairs or no tables (which were needed
for the individual actiities) but the studentadaptedto conditionsthat were not idealbut
sometimes unavoidableOne focus group meeting took place in a small vestibule adjacent to
the hairdressing training salon whilst another took place in a tiny office because tleeee w

no other roons availableon the ste at the time One of the final focus groufsr a Public
Services groufok place during a practical sessiogldin a public parkvhilst sitting on the
grass at aidtance from the other studentsSeveral discussions took place within

hairdressing traning salons because this was the only available space that could be found.
Fortunately these salons were large enough to conduct a discussion at one end of the salon
without being overheard byhe teacheror other studentsabove the noise of the hadriers

and salon music

Recruitment into the first few focus groups took place initially by asking for volunteers in the
classroom situation but this proved unreliable. Students were, understandably, wary of an
unknown activity and generally unwillingto usgt]@& }Av Z(E [ 3Ju (}JE u S38]vPX
the pattern was established of using a timetabled college session for the meetings then the
students were less reluctant. Both functional mathematics teachers and vocational tutors

were supportive in encaaging stulents to join the focus grougnd a fewactuallyseleced

the participantsalthoughthese students were still required farovide individual consent

before being included.
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The focus of the research was on studeaged 1619 but some mixegige vocational
groups were unavoidable due to college policy andome mature students were present
in a fewclasses. It was decided not to include mature students in the focus groups unless

insufficient younger studentaere available

In their discussions some groaproved to bemore responsive and talkative than others.
Prompts and additional questions from the researcher warmetimesrequired to sustain
any discussion whilst othgroupstalked freely,occasionally deviang from the topic but
requiring less irgrvention.The Construction groups weiaten less fortlcoming in
discussion than the Hairdressing and Public Services students but this tended to be
consistent with their behaviour in lessons andh comments from teachers about their

general reticence

In the second term student absences affected the sizoafefocus groups and a feof the
originalstudents hadhctuallychanged course or left the college. In these situations other
*3u vse Alopuvs &E e Zep *3]3uS o ptipstVousEdestg inEactA E
discussion. In view of the quietness of some groups it was decided that this was an
appropriate minimum number to facilitate a discussion and it was better to have a viable

session with some new students present than to preserve comgigte

In the final focus group discussions, howeviewas important to have as many of the
original students present so that comparisons could be made betweeattitudes shown
in first termactivity andthose indicated by repetition ofthe same actiity. Student
absences meant this was not completely achiealtdough 73of the original 103tudents

were involved in the third term discussions.

Vocational interviews and questionnaires

In the original time scale, the vocational staff questionnairesiatatviews were due to
commencen Decembebut delays withother parts of the fieldvork meant that completing
these at the time proposed was impractical and these were postponéatéo inthe second
term. The grounded theory approactd to a researcldesign thathad an emerging shape
rather than a set plan for the second and third terms so this was not a problem. Reflections
on the first term suggested that the initial comparative study between colleges was
revealing more similarities between vocatidrsaeas in different colleges than between

departments in the same college. This seentete due to the devolved responsibilities and



policies of colleges but shifted the research focus towards the case studies of student groups

rather than college cases.

The new emphasis on the student group as the main unit of analysis influenced the choice of
vocational staffor completing questionnaires and interviewsince a collegavide approach

was no longer necessary. It was decideat one member oktaff woul be interviewed for

each separate vocational area or team in which there was a case study. grtmazhing

member of staff who was familiar with the student grquguch as the personal tutorould

be preferredsothat reference could be made to the spc group rather tharsimply

generalisations about students.

The order of data collection in vocational areas varied at this pDimting the second term,
the relevant vocational team leader or head of department, depending on the structure in
the college, was approached for permissiordistribute the questionnaires to staff.

Practical arrangements were made with these managers sametimesalsosuggested
vocational teachers who would be appropriate to be interviewed. In other cases, the
personal tutor waslready a familiar figure to the researcher and a direct approach was
made, with the questionnairelsy the teamfollowing later.This stage of data collection was
particularly messy since college structures and practices varied. In some departments,
responsibilities were devolved and team leaders or individual teachers woulg&akenal
decisiongegardingtheir involvement in iterviewsbut in other cases they would be
expected to consult with the head of department prior to taking part. There seemed to be

no consistency in working practicasd individual arrangements had to be made.

The rate of return of vocational gg&onnairs varied considerably. In total, 38
guestionnaires were completed from the 14 vocational teams involved, with some
representation from every team but a very uneven spre@lthough the preferred method
of distribution and returrwas througha team meetingmanagersometimesdecided to use
their own methods, with varying degrees of success. Completed returnsofteregathered
together by the manager and arrangements made to collect these in peasaequested by
the researcherbut even this proved umdiable.Oneset of completed questionnairesas
lost completely wherleft in a named envelope at reception for collection at my next visit.
Despite strenuous efforts to locate theaeross the entire collegdey were never found. In
another college a saif completed questionnaires were misplaced when the staffroom was
relocated but, in this case, theam offered to repeathe questionnaire rather than losing

the data. The difficulties of being an unfamiliar person in a large organisation were apparent
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and relying on personal contacts made through visits was inconvenient but necessary. This
dependency on a large number of individual college staff produced some very variable

outcomes.

Finding time and rooms for interviews in busy staff timetables wasdiffand meant
separate visits to each college were often madesiogle meetingsather than being able to
co-ordinate these with other visitsinterviewees were helpful in finding rooms although
these were not always ideal. Some interviews took plaaindupractical workshop sessions
in attached offices, from which the vocational tutor could maintain visual contact with the
students as they worked. Two intervielwad to takeplace in opemlan areas where other
staff membersoccasionallypas®d by and onfidentiality could only be preserved by

speaking quietlpr pausing temporarily
Vocational observations

Informal doservations of vocational sessions were added to the schedule in response to the
data collection and analysis from the first terfrhese dservations were informal but

% (E}A] V }%0 %} ESUV]SC S} }u % tadavoesdtipnallsaqiditadioy «
with my observations of functional mathematics lessons. Any natuoaltyirring uses of
mathematics in these vocational situations @kl to functional mathematics were also

noted.

Theseobservationgnainly took place in the second term but, again, delays meant a few
were postponed until the third term. Requests were made to the team leader, or to the
personal tutorwho would suggest msiblesessions to observe. Changes to student
timetables were frequent, particularly for Public Services studeartd communication was

not always easy. On one occasamangements were made by vocational stiaff an
observationbut on arrival it becara apparent that this wathe wrong group and a second

visit had to be arranged. For other visits there were late changes to arrangeimants

despite theseobstaclesit was possible to observe each group in a vocational session before

the end of the datacollection period.

Collecting college and student data

The collection of college data was planned well in advance and a list of data reports
prepared that would be useful for the study. The specification for these data reports was
discussed with one of the colleges prior to making any formal requests to ethase were

accurate descriptions of reports that could basilyextracted from a college data system.
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Minor adaptations were made before requesting the data from each college. College
responses varied and the data provided was inconsistent, with ohecollege providing
the exactreportsrequested even after offering furtheguidance One college failed to
provide thecorrectreportseven after two attemptavhilst the other only supplied part of
the data. This was a disappointing response to a reqiinesthad been tested and checked
for feasibility before use. As a resulg college data had limited valder the research and
served only to provide some background for the study. As the research progressed,
however, it was clear that departmental poés significantlynfluenced the numbers of
students taking functional mathematics and the level of examination edtry comparison
of participation or succegsites across colleges from thldata wouldtherefore have little

credibilitydue to the effets of these variable policies

Data on the prior achievement and examination entries of individual students was gathered
directly from the students in the focus groups rather than via the college sthitegywas
successfualthough the data was incomgtie becausesome students seemed unable to

recall their GCSE grades and a few were uncertain about the level of the functional

mathematics examination they had taken or would be sitting before the end of the year.

3.5.3 Development of the research planin  response to early
findings

The approach to the research involved concurrent data collection and analysis gjibiron
interaction between the two. At the end of the first term, the space between college terms
provided a break from activity in the collegasfficient for a thorough review of progress

with data collection and analysis before finalgiplans for the following term

At this point the questionnaires had been completed by functional mathematics teachers
and sufficient student groups had beedentified as casstudies. Most student groups had

been observed on at least one occasion, although two or three observations would have
been preferredand somefocus groug had not yetbeen able to meetlt was deided to

extend the first phasef observdions and focus groups into Januayall the groups could
become viable case studies. This meant that data collection planned for the second term
would not commence until late January. In addition, it had been planned to include two new
Construction grops that would start their courses in late January since, at this college, these

studentsonly attended functional mathematics for half the year (with double length
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sessions) and it had seemed more appropriate to use this new cohort for the research rather

than one that finished in early January.

A cycle of visits was planned for the rest of the term so that each student group would be
observed in their functional mathematics sessions for a further two lessondocue for
these observations was determinég the interim analysis thatighlightedtwo areas for
further exploration student responses to different teaching and learning approaches and

student perceptions of relevance.

Data from the first term provided some evidence of the teachimgthods beingused but
there was a need to gain deeper insight istadente fesponses to ifferent teaching
approachesand perceptions of relevanda order toanswer the research questionis was
decided thatobservations of functional mathematics lessewsuld focus onstudent
responsedut the functional aspects of the lesson and aopntextsused for tasks would be
of particular interestAnobservation record sheatas designedo facilitate the bcus on

these aspects

Secondly, as already described, it wiagided to include some observations of student
groups in their vocational sessions to gain a better understanding of how they learned and
responded in vocational sessions compared to functional mathematssesEach group
would be observed once in @eational session and this would also provide an opportunity

to identify uses of mathematics in their vocational courses.

Finally, theemphasis for thanext round of focus group discussionsuld be on exploring
*Su védeys d a set of contextualisedasks. A bank of suitable tasks was put together,

using examples of tasks in different contexts from lessons already obs&aetbles of

these tasks can be found Appendix 19 (pag€77) and a full list in Appendix 1.8 (page

276). Three tasks for each group would be selected from the bank and used as prompt

materials for discussionh®se woulchave *}u  %o}e*] 0 & o A v 8} 8Z +3u vSse]
particular vocational area or personal interests but none would be tasks they had already
used in classes. Responses from different groups to the same task could then be compared

to identify differerces and reasons for their perceptions of the context and relevance.

At the end of the second term a further review of data collection and analysis took place.
Despite one functional mathematics teacher leaving and one moving to a different position
within their college, all seventeen student groups were still actively involved in the research.

Although no further lesson observations werensidered necessary, it was decided that the
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third round of focus groupould still be useful to exploreghe overallstudent impressions
of their functional mathematics coursand the outcome®f their learning experienc& he
focus group meeting would also provide the opportunityépeat part of the careorting
activity used in the first ternto ascertain whether attudes wereconsistent with early
indicationsand also ® obtaininformation aboutstudent examination entries or

achievement

The process ofata analysidroadlyfollowed theinitial plan but some sections of the data
contributed more stronglyo the findingsthan others There are a number of points that are

relevant to the implementation of the research and will be mentioned at this stage

Firstly, he ordinal data from student comparisonssuhool and college showed some
differencesbut, due to the small numbers in some categoriésvas notconsidered
appropriate to use &hisquared tesfor significance. Instead thdifferences in ratinggiven
by eachindividualfor different statements wre calculated and the sign test was used. This

confirmed that there were significance differences for several categories, as shown in

Appendix 3.4page285 andthis made an important contribution to the analysisen

triangulated with qualitative data from focus grougsd lesson observations

Initial omparisonsof questionnaire responses from vocational and functional mathematics
teachersindicatedno particulardifferencesof significance for the studgnd futther

statistical analysis was nobnsidered necessaly d Z E-e[ <u *S]}vv |@owtsS § u vSe
the meaning of functional mathematics were examined for word frequexmzy/this proved

useful to compare with interview and lesson observation dasthe resarch developed it

became clear that gplitative datawasdominant and the level of integration witie

guantitative datameant the researcishould be considered asmultimethod rather than a

mixed methods study.

354 &RQFOXVLRQV RQ WKH reseddinlFQtHarvV | R
Education

Further Education colleges are subjectriequent changes regarding fundirgvels
priorities, coursesffered, qualificationsavailableand studentnumbers. Thesevariations
contribute to a continual need to adapt in an @onment ofunpredictability and
turbulence. This makes the environment a difficult situation in which to coneéxttnded

research and this study highlighted some of the challenges that researchers may face.
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Colleges are large organisations with compkexctures and devolved responsibilities.
Implementing a consistent approach across a whole college is challenging and trying to
maintain consistency in the research across the three colleges was difficult. The experiences
described in the previous sectioilsistrate the type of difficulties involved and the

secondary strategies that had be employed. ®riations in systems and working practices
meant arrangements often had to be made on an individual basis. There was
unpredictability about the best practal means of achieving the intended outcome, even

within the same college, and a reliance on a wide range of individuals to assist with

arrangements.

Planned approaches often had to be adapted and supplemented by other methods to be
effective. For exampladentifying the functional mathematics teachers who would be

willing to participate was not possible on the basis of the questionnaires alone. Support from
the functional skills manager and personal requests or recommendations from other
teachers were neessary to achieve access to a suitable set of research groups across the
three colleges. In many instances the process depended on personal requests rather than on

the use ofasingle maircontact in the organisation.

Communication and coordination were miaularly problematic and arrangements for visits
usually had to be madeith individualsby the researcher. Once the groups had been
identified the keycontacts becaméhe functional mathematics teacherThroughout the
research, communication in persevas consistently more effective than email because
theseseemed to beeasily overlooke@mongst the many congiing demands on teachefs
time. Phone calls were generally unproductive since teachers wsuallyin classroomand
had extended timetablewith few predictabledeskbased period. Making arrangements in

person during one college visit for the next one proved far more effective.

As the year progressed and my familiarity with the colleges increased then communication
became easier. Security rulesegented visitors from unaccompanied accéssollege
buildings butreception staffseemed to become more relaxed about acciessa frequent
visitor. Being allowed some freedom of access to the college aongving the location of the
relevant staff roomsneant that informal visits could be made see staff aboupractical
arrangementsvhen on site foanotherlesson or interview. This proved to berere

successful strategylthough some teachers still proved difficult to contact apécial visits

were occasionally made to sites simply to arrange the next interview or lesson observation
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Pursuing the research in these colleges required time, effort and determination in order to
maintain contact and make progress with the different elements of the plan. Despite the
practical difficulties, it was eventually possible to complete a full sdtatd for eachstudent
groupwhich in each case consisted of a functional mathematics teacher interview, a
vocational tutor interview, three focus group meetings, an observation of a vocational

session and several observations of functional mathematics@es
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Chapter 4: The main case studies

In Chapters 4 and the analysiof data from the researctwvill be presented to showthe

main themes that emergeftom the study Chapter 4 will focus on withinase analysis of
three particular case studie® identify significant featurebefore crosscaseanalysis is used
in Chapter 5 to compare themes acrabs full width of the study The findingsvill then be

linked to the literatureand discussed further in Chapter 6.

Within these chapters several aspeetserge as important factor®f consideration in
relation to the student experience of learning functional mathematics and the specific
research questions for the studyhe background of students and thffect of prior
experiencesf learning mathematicwill be explored to show how existiradtitudes and
attainmenthad an impact on their initial responses to taking a functional mathematics
course.Changes associated with thdiansition to collegavill be examined to identify the
significant elements afollege structures, polices and culttinat affected their learning
experienceFinallya consideration ofhe teaching approachegsed in functional
mathematics classrooms aiiterpretations of the functional curriculuwill show how
sociccultural infuences were important and how contrasts to school mathematics lessons
provided new opportunities for students witlpositive impact on learning. Within this
multi-level examinatiorof the student experiencthere will be an emphasis on
understanding studvSe[ % E abd Fiegrefore a reliance on student datam the case

studieswill be apparentalthough trere wastriangulation and synthesis with other sources.

The three case studies used in this chapter have been selected since their individual features
combine tocover many of the key themes that emerged across the seventeen cases
examined Early indicationdrom the individual student activity and focus grouguggested

that there were significant improvements in student attitudes and engagerimresbome

functional mathematicgrroups whilst others remained unchangegeAppendix3.3, page

285). This led to some categorising of student groups into those with positive attitude

changes, those that demonstrated negative attitudes and those with mixed respasses

shown inAppendix2 .4 (pagg285. The cases selected for examination in this chapter include

one group from each of these categorighilst also covering rangeof other significant

features including

X policiesregarding which students should take a functional mathematics course
(students with grade @ GCSknathematics beingxempt and not exempt)
x teachers from different staffing structures (dispersed or centralised)
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X groupswith different age groups (schotdavers only omixed,with some mature
students present)

X groups with gendebias (male or female dominated)
The cases selected are taken from just two colleges and two vocational areas, although each
at a different colége site. Despite these similarities these were considered sufficient and
appropriate to present most of the key features that were identified across the full set of
case studieswithin the extracts from focus group discussions, my own name, Diane,ds use
for the researcher to avoid the impression of formabtydreflect the style of discussion

encouraged with students.

4.1 Case Studies of Functional Mathematics Groups: Public
Services with Lindsay

Thiscase study involvesLevel 2Public Services groud studentsthat were being prepared
for a career in the armed forces, the police service, the fire services or the emergency care
service. The group was typical in the sense that they had positive views of their experience

in college compared to schoohd this reflected the overall results from focus grsup the

study (seeAppendix 3.4page¢285). This was a group in which considerable changes in

attitudes had occurred and therefore the influences on these students and possible reasons

for this transformation were of particular interest.

4.1.1 Introduction to the student group and their teacher

Their teacher, Lindsay, had taught for several years in Further Education, firstly as a Key
Skills teacher and then as a functioskillsteacher. She was part of a central team and
specialised in teaching functionalathematicsacross various vocationateas on different
college sites. Before teaching she had worked in retail and it was her experienc&l¥Qan
assessor that had led to an interest in teaching. She chose to teach mathematics because it
was a subject she liked and had studied to A leved. \&as an enthusiastic and energetic
person with a ready smij@ble to sustain a calm and cheerful exterior throughout every
lesson despite the challenges of the group who proved to be lively, talkative and, on

occasions, quite a test for her patience.

The first observation of these students took place in @ictober and Lindsay was late for

the first lesson due to a problem printing the resources. This was compounded by working
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on an unfamiliar site and havirgmly the lunch break to travel several milegtween
classesSome of the difficulties of being part of a central servicing team that worked across
sites were immediately apparent. In the following observed sessions there were often late
room changes made by the vocational team and several lesserescancelled to
Juu} & A} 38]}v o AJe]8e }E A& u]v §]}veX >]v e C A+ 0o EoC
vocational teamFurthermore, hessmart but casual ap@gance ineggings and city shorts
matched her general businesike approach but with a groupf students who were mainly

uo Vv A E]JvP Wp o] » EA] « «%}ESs «Z]ESe «Z A+ 0 EoC v

Whilst waiting for the lesson the group ched informally outside the room, mentionirtge

American presidential electigabout which they semed to know very littl@nd the best

deals in mobile phonesbout which they were welhformed. Their first reactions to being

v op Jlvsz @« EZAE "z}u }v[E8 Av3 8§} ¢« peX /5 Aloo ipe
indicated that there may be somethinmtraditional about their functional mathematics

lessons. Including them in the study provided an opportunity to gain some insight into the

views of a class who did not, perhaps, conform to the accepted norms of classroom learning.

>]v o C[* (]@Ewas to ehjrange thelassroontables into a largedorseshod

arrangement so the students were all facing inwaslse remained inside th&orseshoq
throughout the lesson, maintaining eye contact with every student but making group work
and discussiobetween students difficult. The students were not inhibited and simply
shouted across the horseshoe if they wanted to talk to someone at the other side. The
arrangement allowed Lindsay to take a position in which she was the natural focus of
attention andcould easily interact with each student visually and verbally. This was an
effective means of maintaining control over a lively group of students but did restrict the
}%0 %} ESUV]SE] ¢ (JE AYEI]VP Jv PE}Iu% X /v >]v « C[* Ins8 EA] A -
about being able to relate to this group of students. Developing strong positive relationships
with students appeared to be one of her priorities and the lesson observations provided

evidence that this was the case.

A small group of students arrived ydate for the lesson and were clearly excited about an
incident outside college that had caused their delay. This was disruptive to the lesson but
Lindsay seemed able to minimise the negative effect without adopting an authoritarian
stance. She calmly gagoned them about their lateness, listened to their explanation,

vP P v E] ( ] puee]}v Ipu3 83Z Jv] v8 v o00}A 3Z u *}u Z
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settling them down to work. Her neconfrontational approach seemed to have the desired

effect and the goup cooperaed despitesomeanimated exchanges between individuals.

The initial task for the students was about the cost of smoking iaraddiscussion that

preceded the mathematical calculatignisndsay had no hesitatian asking the smokers

presentto identify themselves. After helping the students work out the cost of smoking over
several years she was keen to point oot onlythe savings they could make if they stopped

but the accompanyindpealth benefits. The students related well to the toprdaengaged in

some lively discussion which went well beyond the mathematical task but this clearly

captured their interest. The combination of mathematics with a topic that related to their

lives, coupled with the use of wider discussion around the subjess a characteristic of

>]v ¢ C[* 0 **}ve §Z 5§ %% &E S} (( 8]A ]Jv VvP P]JvP 3Z +3yu

The task about smoking was quite structured and involved closed questions, each with only
v ZE]PZE veA E[X dZ]e A « «uE % E hepueilked abut GEoplen $Z § >]v
solving in her interview and there not beirgg E1PZ38 veA E[ afuGectioddE v
approach The use of closed questions proved to be commontjm®m her lessons despite
stating her interview that she believed teachifugpctional mathematic$nvolvedusing
openended problemsShe did, however, alsoexplainhow her own love of mathematics was
e }v &Z ~v 8v ee v AP 33]VP 3Z E]PZ&Stillsedm@to v 3Z o A (

influence her teaching.

During the lessohindsay used a variety of resources such as individual worksheets, a

PowerPoint presentation and questions in a quiz format. The mathematical content was

focussed on reading, writing and approximating large numhengch seemed to be well
within the studevSe[ % ]0]3] *X ~}u <p *8]}ve A E ]v }vs £3 §Z S u
for the students and some were not. Lindsay herself talked frequently throughout the lesson

to explain, instruct, encourage or simply respond to any remarks by students. Thiseeas

as a means of engaging and sustaining interest whilst also supporting individuals who

needed help. The students talked continuously but not always about mathematics. Lindsay
seemed happy to talk with them, even when the subject was not mathematitsised

these opportunities to build relationships.

The concentration and engagement of individuals seemed to vary through the sessew.
students worked steadily through every task. Some were able to chat and complete the

work with apparently little &ort, suggesting it was insufficiently challengiaghers had
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short bouts of activity interspersed with long distractions, sucheasling mobile phone
messageshat meant they missed vital information or failed to complete a section of the
work. Despitethis lack of consistent effort there was a respect for Lindsay and the students
co-operated when requested to do so. The students just seemed to need frequent individual

attention to maintain concentration

There were several aspects of this lesson thetenparticularly interesting and discussions

with the focus group were used to explore these further. The focus group consistieé of

male students and one femalehichreflectedthe gender balance ithe class Fourof these
studentshad achievedsCSEathematicsgrade Eat school and two had achieved a grade C

but it was the policy othe college department fothe entiregroupto take functional

mathematics regardless of their GCSE grade. The influence of college policies on the student
experiencewill be dealt with more comprehensively Bection5.2.3but it is worth noting

here that prior attainment did have some effect on theitigdi attitudes to taking a

mathematics course in collegéhae were two strong themes in the focus grodiscussions

and thesewill be explained in the following sections.

4.1.2 Changing attitudes and relationships

In the first focus groumeetingthe students described the changes in their transition from
school to college. They explained how teneralcollege culture was very different from

e Z}}o v A op 3BA} <% e ]v % ES] po Folgetreated lide . E]
adults_ v Yau get more freedom thaim school. These perceptionsvere explainedusing

various examplessuch as this one providdyy Ryan

/§[+ v}8 o]l Y /T u v A v. |Znéfan liké&we gan walk into
the lesson and like have a can of Coke and have our earphones in and
V}S ipesS o]l Z]Jo E v Y (Ryan)

The more relaxed rules about some aspects of college life gaumtiressionof freedom

compared to school. This wamportant to students sincé represented progresom

childhood toadultlife and independence.

Lindsay seemed to understdithe values associated with this type of collegéure and
incorporated ttem into her approach. She retained a rather teacleentred style and a
position of authority but allowed the students some freedom to talk, discuss and sometimes

deviate from the task in hand. For example, Lindsay often directed students to individual
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work but allowed informal discussion to take place in small groups. Group working, despite
the constraints of the classroom arrangement, appeared to be an accepted norm of the
classroom culture rather than a deliberate strategy for learning. Although thergkene
framework for the lesson was carefully planned and executed there remained a flexibility for

students to work and talk in social groups.

This combination of structure and flexibility was not dissimilar to the balance between the

3E] § Epo + v Z }VEE}oo [ (E }u e«} ] & Ohd¢dthe Wu o] * E/
vocational teachers explained in his interview haweers inthis areasuch as the armed

servicesrequire discipline and conformity but personal character development is also

important. Observations of the vocational programme showed some tension between

enforcing a strict code of conduct that resembled a military regimeadiogving students

Ju E *%}ve] ]0]3C 8} 5 | Je]}ve © % ES }( 3Z |E % Ee+}v o A

approach had some similarities and the students responded well.

The students also described howeth appreciagd the variety and range of activities their

vocational courseompared to school

Like the thing about college is instead of just coming in like at school
you just come in and sit down and do your lesson. They actually take us
out a lot more, regularly, like to go on walks and expedgion

(Lee, Public Services)

In this respect functional mathematics lessons and the Public Services course were very

different. Thee was acontrast betweerthe varied and active Public Services course and
classroordbasedmathematics lessorhat wasevidentin the observations ostudents in

both types of lesson. This difference in activities set functional mathematics sessions apart

(E}lu 8Z +3nu v3e[ U]V % E}PE uu A v §Z}uPZ 8Z puv E%]VV]VF

similar.

The students explained how the ctgmin their social environment was a new and exciting
experiencebut involvedsocial adjustmentthat were not always easy as they struggled to

establish their identity within a group that spend a lot of time togetimecollege

Ryan: Z}+ }oo0 IRe[everyone gets really excited over college when
§Z C (]JE+3 }u He }(3Z v A vVA]JE}vu v v 3§
quite cool basically.

Diane ~y AZ §[« J(( E v3 $Z VM tZ 8§ } Clu P & £ 13 }
environment?

Tammy: New people.

Ryan: ITA u 0} }(VvV A (E]veviA v 8Z3Y v 15[« ¢
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Lee: Yeah. None of us knew each other at all.
Ryan: Yeah, at the start there was a massive tension between like me, him,
Jake and this other lad callé&deranand then we all became the
best of friends.
The importance of raking friends and beingpciallyaccepted was evideritom their
frequent exchanges in lessons that were not always focussed on functional mathematics.

Lindsay was rarely daunted by their-gning social chatter and walibften become

involved (}& 3SpEV]VP §Z Sy v3e[ 835 vS]}v | 8} u §8Z u 8] «X ~Z

these short interactions to build personal relationships rather than trying to gtiadlent

conversations in a more confrontational manner.

For this goup their functional mathematics lessons in college were very diffdrent

learning mathematics in school. The focus group depicted their experiences of school
mathematics in negative terms with examples such as their teacher never being at school,
always having supply teachers and spending some lessontajkistg about rugby with their

teacher.

The studentseemedconcerned about thir lack of learning in school aradten attributed

this to difficultiesin getting enough help, as explained in the fallngextract

Damien: | used to have an extra other lesson but when | was in the proper
0 **}v 8Z C pue 8} 8 Z v [ pe S8} %opupS uC Z v 9
*%}l v 8} ¢« J(Z }po A%o0 ]v ]S P ]Jv us sz z

He Z ] ~“too/ VESU[AucoE C 0]*3 v u
v X z}p v P &}vAl§8Z]18_ us/ v A Eupue 3}
see but | never used to get extra help and then | did a little bit but
vi§ e up Z ¢/ ] ]Jv }oo P X dZ §[« AZC /[A (}uv
year.

Lee: YIu IVIA AZ v Clp I 82 & Z E (}E o]l Z 0% 3§Z
C}u *Z}po Z A o0]*8v _ v 8Z C A}v[8 § oo C}u F

Diane Why do you think that is?

Tammy: dZ CA E v A Eo]l 83Z 3 ]vuC e« Z}}oX /( Clu -l
give you help buttherew®& Y C}lu[ Z A 3} <l (}JE Z 0% }
times. It was just awful.

Ryan: U3 *}Ju 8Ju » 3Z C A}v[3 3 ol 8} C}uU 8Z C[oo0 *+Z}us

Lee: | used to get that a lot!

Jake: Before Year 11 and the GCSEs | was like really bad at maths so they

put me in the b&tom set, like the bottom set where there was
about 8 people in my set and they would just give us like work that

A e (JE z & [*U 0]l Vv U]JVP ¢Z % * Vv +3u((X /8 A
8Z %}]vEM_ dZ C[ Ilv }( PJA V u% }v pueX /8 A « o

aren[§ P}]vP 8§} o Ev VvCS3Z]vP AZ] Z ]+ Ilv }(
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There was general dissatisfaction with their experience of education and a feeling that they

A E vPo § }E " pude] Ee_Jv3Z usSZusd]lses 0-s*eE}IUuX *%]3
experiences inle past tlesestudents seemed keen to learn. For example, when asked what

would be the most important things about a good maths lesson there was general

agreement with the response given bgkeAZ} A %o Jv ~ § §Z v }( §Z C /[A
o Ev e}u SZJvPX_

Functional mathematicéessondn collegewere describeds a positive experience through
which they had learned more than GCSE athematics at school. They felt the work was

not too difficult but did involve some new learning and this combination jpiei

motivation. For these students the prospect of a second chance with mathematics was good
as long as the learning seemed achievablefimaing a balancéetween sufficientand

insufficientchallengewas important

Jake / A « o]l / }po v[&kin}sec@nhdAry school at all. | just used
§} P & ¢S@E e« }ud v A ol }pd ps v}A ]8[* }Ju% o 8
Ryan z ZUJv P}} u 8Ze 0 **}v 8Z A}EI A}po v[$ E]

JE E] ] poppeoC  CX >]I J(]1S[+ <}ES J( Z 00 VP]
Ciu }v[s (Jv]*Z ]S v C}u }v[s A}EI ]S }us ps o]l
E v[S ]JvP 8}} SE] S Vv J( C}u ]S AlSZ §Z E]PZ
S ol o0]5%50 ]85 38Z v Clu }V[S P 8§ «SE ¢+ }us 8z
good maths lesson.
Success or failun@ith mathematics was a factor that seemed to have a strong impact on
student emotions as Ryan explained.
/ o]l 18 pe Y o]l /[u <pu]S P}} $ 18U <} / o]l 18U s /
detest maths, you know, strongly (Ryan, Public Services)
Many of the studentsin this group seemed to have experienced some significant attitude
changes in college ardlked about functional mathematics being more fun than school
AZ @ §Z o0 es}ve AE "N }JE]JVP_ Vv 7e3E |PZS(}JEA E _ +} 3Z C /

Variationin learning activitieseemed to bemportant.

Ryan: You know like aroller} «3 GEU C}pu }Vv[E A v3 8} ipes P} «3C
forwards do you? You want to have spins and stuff. This is...

Lee: You want variation.

Ryan: Loop the loop.

Lee: Like Obirion.

Thestudentsalsofrequently referred to changes in their relationships with teachers in

college and how this affected both their attitudes and their learning.
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Diane So what makes it interesting and fun? Is it the stuff that you do or
the way that youdo it?

Darren: The way that we do it.

Ryan: /[« o]l 8z & Z E[- §3]3%p S}A E + ]3X

Darren: dz 8§ Z E[* U}E %% E} Z o X

Ryan: /I §Z1vl J( A Z 1(( E v 8§ Z EU }v AZ] Z I]v

it. Like | had a maths teacher in GCSE maths ighe3 A v [3$
interesting. It was this is it; this is how you do it. Whemedsayike
dise S¢ ]S v I]v }(ul «]8Y

Damien: She explains it more as well.

Ryan: Yeah the teacher makes a big difference on how we think about it.

There wa animpactonle@Ev]vP u 8} §Z u SZ} ¢ pu- us S4vas Z E[e 88§

also importantLindsaC enjoyment of teachingvas transparent and the students

responded positively.
Ryan: >]1 A v O}y o0 s v ¢Z vA E E 00CU «Z |
splitusupat oo v 8Z S I]lv }( C}p P S uUulE Y
Darren: t [E UlJE &E *% 35(po 3}A E « % }%o0 3Z 3Y
Lee: Are nice to us ant
Ryan: IV[§ JA EE 33X
Lee: Yeah.

Lindsaywas relaxed about students talking andther than discouraging discussion or
irrelevant remarksshe usal conversations tstimulate interest and build relationships,
accepting that there wuld besome lost time as wkhs gains. This was perceived by

students asan adult approach andarned Lindsarespect

Thesestudents actually attributed much oheir chame in attitudes to Lindsay. The
relationship they had developed wdgferent from the way they related to their

mathematics teachers at schoahd affected their engagement with lessons

Darren: I }Vv[S IVIAX [ ipe8]3p]wl}® Ectiormndths but |
§ZIvl A[ % E} 0oC }u%o 3 oC ] PE A]lS3Z (pv 8
]visZA 82 § zZ A z X

Ryan: Yeah. Totally.

Jake: z ZX /S[+ o0}S }pus sz § Z EX

Darren: Plays a big part in it.

Ryan: He Clpu }Vv[3 Auys @]l o %o }%o0 o]l « C]JvP ~ vi}
E] J_ z}u }v[38 Avs3 EZ 5§ C}lu A vs o]l _ vi}C C}u
}v §Z]«X /[oo E }uu v §Z]e_ [/S[« P}} UC zZX

Jake: /| Euu E]Jve }v EC =+ Z}}o](/ ]1v[s Avs s} }
AYpo v[8 } ]38 /] @®-SpuISvVEX /[A P} & Z € §Z &
}( *0]PZ30C u}S]A 8§ « u «}Y

Ryan: z}u }v[E A v3 8} 08 Z E }AvX

Darren: You want to finish the work sheet.



The rollercoaster analogy was used by students in their discussions in several ways but this
descriptionwas consistent with théessons that were observed. On occasions it appeared
that the amount of learning taking place was small but then students suddenly began to
answer gquestions and demonstrate their understanding of the topic. Meaningful discussions
were sometimes disrupted by inappropriate remarks or diversions and progress with written
work for some students seemed to take place in sudden bursts of activity rather than
JIVSIVUIU*0CX % ]}S} $Z|EZEYe E E-]}v }( §he|eRhusadn fat] v
functional mathematics from the focus group increased through the year and they
maintained their positive attitudes despite the setback of failing their first attempts at the

examination in March.

4.1.3 The relevance of functional mathematics

In response to questions about why students come to collduefocus group suggested
that it was usually about gettingjab. Employment was the intendedestination and
finding a route towardshat goalwas becoming a priority.
dZ €& [» v}8 3Z 3 w}VC}JE P}]vP 8} Z A &} }u 38} }oo P &}

get more education so you can get a better, higher job. Or they just
A}v[8§ 81 Clu }vX (Damien, Public Services)

Some stdents had a definite career in mirlit the transition to employment was

incomplet and there was still somenaertainty about theirchoices.

Darren: /[Tu v}$ iii9 ep&E ps / 8Z]vl/ A vs 8§} P} ]vs} §Z @&
Damien: | did want to come to go into the Fire Service but now | want to go
into the Police.
Lee: /ITA oA Ce« A vs B3PRlcdvs} 3
Ryan: Yeah, | was like, ever since | can remember | wanted to be in the

W}o] u&E EZ vV </ PEA p% / A+ o]l Y/ I]lv }( Z

Sudent discussions indicated that theyewedfunctional mathematics aa relevantpart of
their trajedory to these possible careefsr various reasonsSome referred to needirifpe
gualification toenter their chosen careesr valuing the qualification as a useful addition to
their CV All these studentshowever, were required tpass functional mathematidéthey
wanted to progress to thaext level otthe Pulic Serviceprogrammein collegeand most

were intending to follow this route.

These studentsalued the skills thelearned in functional mathematicnddiscussed in the

focus group how theserere more usefuthan GCSEathematicshecausehe problems

13C



involved working}pd ~ A EC C $Z]JvPeX_ /8 A « 3Z }vv §]}v 3A v (u\
mathematics and their personal lives that seemeaonvine thesestudentsthat the

subjectwas relevant.

Darren: /S[¢ }u%o0 § oC ](( & vs pe o]l U e A [E
HOo3X dZ C pue 38} } 135 A1S8Z o]l iuPe }( A 3§ E ps
doing it in like alcohol units and stuff that more relates to us now.
Lee: It teaches us about lékthe stuff we do, it teaches about like what
we will need in life like is actually good that we learn the stuff. |
u vU pv]sde }( o}Z}o A ] §8Z }8Z E C v A [E
]JP E 88 % E] + v o]l «3u(( 3Z 38 A [oov X

The link to their live was often through the context rather thaine actualapglication of

mathematics These connectionstimulated engagenent with the lessondut the choice of

context wascrucial Sudents were increasingly identifying themselves wathadult world

and isues that related to their livessuch as smoking and drinking, captured their interest.
Theynoticed how in functional mathematics lessdmsw they were bemng taught about

lifestyle as well as mathematiemdtZ]e A « ]JE 30C o]vl &} »v « C[* «SE § P
discussinghe context and its implications for their lives rather than simply teaching the

mathematics.

The students were able to give several other examples of interesting and relevant work they

had done in functional mathematicdasses thatontrasted with their experiences in school

Ryan: We did one about McDonalds and Burger King, the calories and stuff
and then the first lesson we did it was gardening and it was like how
much soil we needed and how much concrete and how we could
spreadit out and stuff.
Lee: And we did, like instead of school, the only thing which is like that in
school was when we did ingredients for a cake and that was it and
then we never learned anything else because it was like Jane pours
two millilitres of water iv § } Po «*U 0]l AZ}[* ipues P}]VvP 3}L
know, pour water into a glass .ar
Ryan: >]1 U/ A}v[8 A E pe <p 8]}ve JE VvGCEZ]JvPX >]1 A
going to do an equation in my life? But like with coordinates and
eSu(( Jv (v 3]}v o u 5Y¥.-Lik& pveAinEh€ army | would
have to do that.

The transition towards employment was becoming an important part oktthécational
environmentin which their learning of functional mathematics was taking pkue their
developing interest in a spedfirocational aregrovidedopportunitiesto relate

mathematics to their personal goabs relevant issues
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These studentsvere beginning to searelevancefor functionalmathematics through the
teachingthat presented the subject asuseful Z5}} o (Jr&ther tt{an academic

knowledge Ryan was keen to descritiee moment of revelation when thisuddenlymade

sense to him

Ryan | was in the Cap like 4 months ago and I, um, they had these bars
}( Z} }o § X dZ E [+ §A}X dZ C Priorajdound v3§ ]I
v / o]l viU v} 8Z C[E o]l =-iXii }& *}u $Z]JvP v
PE u- Z us$ 8Z v 8Z & [ o]l 1P @& Az] Z ] §
usS ]S8[ ]JP & v ]S[oo0 Z % E 3} P 3§87 3SA]
z}u P 3§ ul® }us }( 4dpenthahSEctuall buying the one
which is bigger.

Diane "} CIU[E  CJvP 8§82 § }]vP (pv S]}v o u §Ze« Z 0%o

Ryan z U ]S[* 0]l v A u%o }( (pv S]}v o u §ZX >]I C

practical things like you would actually use in life @ p[E v}8

P}JvP 8} pye WGCSZ P}E <[ -8Zafe@ou? |lv $Z }
Functional mathematiceecame more relevanivhen it related to current issudn student
livesbut there were other ways in which the functional mathematics classroom seemed
betteraligredt} ZE o0 o]( [ $Z v eTiE}dtodents uddthexX example of calculators

to illustrate their point.

Jake: >]l Az v A[A }v A}EI o]l | Jv « Z}}o A A «v[§
0 HOo §}Ee+ Vv Sp(( pS Jv (v 8]}v o u 8Z« A [E
calculators.
Lee: /IS ul e« Clu( ou}E Ju(}JES o v « uE Az v C}

0 Ho 8}E A EC 0 **}vX >]I A v ]( C}lu }V[E vV
8Z % @E eopuE }(( AZ v C}u[A P}5 o]l Y

Ryan: Y o]l C}lu[E SEC]vP 8} A}EI «}u $Z]vP }us us C}
aquicl JA]e]}v us Clu[E v}8 8}} }v(] v8 A]sZ ]A].
AKZ I[A P} 0 Ho 3}JEU v} % E} o u_ z}p }v[§ Z
yourself or like get everything wrong.

Lee: When | was at secondary school my teachers were‘likleen

CIU[E & A} @Edt gdihg f@have a calculator all the timieut
iv (uv 8]}v o u 8Z+ 84 C[E}vodd C}u[E oA Ce+ P}]VP
have your phone on you and have a calculaidr /S[« §}5 o0oC ]J(( &E v
One of the difficulties for students though weee relative vale of thefunctional
mathematicsqualification compared to GCSE mathematics and there was cletiigian
between learning useful skills and having a qualification that was well recognised by
employers In her interview Lindsay expresssitnilardoubts atout the value and
recognition of the qualificatioreven though shé¢oo firmly believed that the skills were

useful and relevant tstudents



At the end of the yeathere was agreementtha{pv 3]}v o u 8Z u 8] « A « ~ P}} §Z7]
but this was not the cse at the beginning. The students admitted to being confused at first
about why functional mathematics was relevaartd only saw the connectiotater.

ANSE |PZS8 A C/ 8Z}uPZs o]l ~"KZU u 8Z+X /[u v A E P}]vP §&

and then like instantly my pepgctive on maths changed to functional
maths. (Ryan, Public Services)

For some this change occurred quickly and this included those some stutilemtRyan,
who already had a GCSE gradeOthers gained confidence at@came more positive
about leaning mathematics although their enjoyment of lessons did not always change their

basic attitude to the subject.

Lee: | found it easier. The things that we do in functional maths, they
*Z}u0o %opS ]S Jv SZ "N e § e v EC < Z}}0 ¢} ]S["
them.
Jake t oo /[u o0}3 u}l}E& Ju(}JES o A]8Z ]85 us / «38Joo Z
Ryan On the odd occasion, say if you had to go to the supermarket or

*}u 3Z]vPU o]l v CIU[E SEC]VP 3} A}EI «}u 3Z]\

not too comfortable about doing it like when othpeople are

around. Because | know people like that, quite shy, but like once |

] 8Z]+ 18 A o]l / }v[§ @& X/ v ipes } 18 VIA «
Damien KZ C Z/[u o}3u}& }v(] v38Vv}Aszv /A« §35Z

Their experience of learning functional mathematics was likened to a revision of material

they had already met before but the different approaches used by Lindsay seemed to bring

not only moreconfidence about using mathematibsit also greater enjoyment

Ryan: o} 13[ o]l He A ] V[3 } u SZeU A +3}% % (
Vv 8Z VA 8 ES pu% P ]Jv ]3[ o]l }v E}oo E }
Plv Eu*SC ¢} >]v ¢« C[* %opuS «}u t 01 }v ]8X

Darren: Yeah, cleaned it up.

Ryan: Y v u 13 $3E S3S]A X
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4.2 Case Studies of Functional Mathematics  Groups : Public
Services with David

Thiscase studyrovides a contrast to the previous group sirthe attitudes ofthese

students towards their experience of functiammathematics in college weregative For

the majority of the focus group, threpresented a continuation of an existing disaffection

that first developed in school. The students were taking a Level 2 Public Services course with
a viewto a career in the either theqgice,fire or energencycare servicesalthough asmall

minority were considering the armed forces.

4.2.1 Introduction to the student group and their teacher

David,the functional mathematics teachehad only been teaching in Further Education for

a year. He was a smart young man who was working hard to be a professiomasut
encountering some challenges in the unfamiliar world of Further Educatioposiiion was
temporaryandnot linked to any prticular vocational area, although the majority of his
sessions fell within one section of the college. In this respect his role was similar to that of a
member of a central team servicing several departments. Over the course of the year there
were frequent changes to student timetables for this group, partially caused by staff

absence but also reflecting what seemed to be a characteristic of Public Services courses in
the study. The vocational programme varied from week to week, sometimes at short notice,

and activities often took place out of college or on a different site.

The first lesson | was able to obgertook place in an annexe thats set apart from the

main building and was not normally used by Public Services students. Space was tight in the
roomand, dthough the students could all be seated at tables in ratvsre was little room

for the teacher to move between them. The safehe room clearly had an impact on the
lessons since it was difficult for the teacher to check work, give feedback and support
students individuallyDavid later explained that the lessons had originally been timetabled in
a room half the size and thathhad found this vacant room himself becauseam@ else

seemed able to find a solution. Rooming functional mathematics sessions suitably did not

seem to be a priority.

An additional support tutarRussyas also present in the class. His role was to sto
particular students in the group who had specific learning difficulties. The lesson was noisy

and at times it was difficult to see what learning was taking place. After an introduction and
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some examplefrom Davidthe main activity was to complet series of worksheets
individuallyabout areas and perimeters. The students attempted some of the written work
during the rest of the lesson although reluctantly. Several students seemed intent on
avoiding work altogether and it was difficult in the crosebclass to keep a check on their
progress. A small group of students arrived very late, squeezed themselves into the

remaining space and were givére worksheets

The back row was obviously the place to be in this class and the students (all male) who

occupied this position enjoyed varied conversations, in sometimes colourful language, about
anything but mathematics. Despite being in close proximity they still felt the need to shout

to each other and attract the attention of others in the class. It wasydar students to get

distracted. Sian particularly enjoyed turning round to chat loudly with the back row. The

Z | E}A }Ce[ AE } Al}pueoC u}E 3S3E S]A 3Z v (pv 8]}v o u &

David tried to circulate round the class to work with individuabsints and encotage them

to participate but hisnethods had only temporary effects. It was difficult to get students to

engage with the written work and frequent reminders were needed to keep them focussed.

After a whole hour one studen§imon inthe far corner of the back row, had managed to

avoid doing any written work at all. Hisankworksheets lay on the table in front of him

whilst he chatted to his friends but he skilfully gave the appearance of working whenever

David turned in his direction. $eral others seemed more interested in drawing on each

}18Z E[+ Eue E 3Z E $§Z v AE]3PER }v33F EE A}JEP-E} $X 0 oo}V
appeared to be particularly negative but the focus group, which included Sia8iarah

later provided an oppomnity to gain some insight into the reasons behind their behaviour.

The personal tutotook responsilility for selecting the focus groyghoosing three male and

three female student$o represent the class. The group proved to be very talkative and

clearly comfortable presenting their opinions, even when these represented opposing views.

From the first focus group meeting onwards they conversed readily but comments such as

At o@eofffthepersonal tutof ] Z}}e 3Z A}E+3 % }% 0 J_ ]hatltheir v &
lively discussion might be a problem. On the contrary, the talkative and open group were a

good source of data because they expressed their personal opinions without reservations.

In the first focus group meeting the students asked if they w2z ~"A}E 3 PE}u% _ v $Z
research, which seemed to indicate that they themselves felt their behaviour in class was

not exemplary. The sense in which this group typified an extreme position became clearer

13¢



through subsequent observations and discussionstieit general classroom behaviour and
lack of learning were characteristics trgatickly became gparent. In the following
subsectioms the case stugwill be explored using twparticularthemesthat emerged from

their discussions

4.2.2 Rules and relationships

In the first focus group meeting the students explained the differences they perceived

between school and college. The alling extractllustratesthe opinions expressed.

Sian: The difference in school and college that | noticed is thathool
Cln P 8§ (J@®E §} }8Z A}YEIX /v }oo P Y o]l [/ pe
EPp Al3Zz 8z & Z E+U pd v }oo P J( Clu }Vv[s
your fault.

Aaron You just get ... kicked off.

The students agreed that there was more freedom in collageltis was coupled with a
greater personal responsibility. In their transition to adult life they welcomed the
opportunity to make more of their own decisions lnetalisedcollege was not without rules
and commented on howheir personal tutor contactediem personally by phone if they

were late or absent.

The students were aware of certain expectations regarding their conduct but there were
indications that they were still testing out the boundaries and discovering the rules of their
new environment. Tl ongoing negotiation of their position in a new social group provided
some explanation of their behaviour in functional mathematics. The calls for attention from
the back row suggested that their social position in the group was important and

transcendedhe need to engage with mathematics.

In my observation of thessgtudents in a vocationdéssonthe group dynamics and
behaviour were very different. The session was a pracpieasonal fithesglassand here
§Z Z | (G Mere keen to demonstratéheir ability. Fitnessvas valued in Public
Services due to the physical demands of careers in this area and the identity of these
students was secure because they were able to excel with the physical exelrtises
functional mathematicglasses their poson was lesgertain. Being seen as an expert in
mathematicsappeared to besocially undesirablen this groupso other negotiations were
taking place in order to establish their individual positions indbeial structureof the

functional mathematicslassroom.
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Their discussions in the focus group revealed more about the reasons for this insecurity with
respect to mathematics. Most of the students described their experience of school

mathematics in negative terms and there appeared to be several calibesstudents

E(EE 8§} '"e o272 E }E Av"r"Z}YEE]o _ v PE 87§ }
They talked about varied experiences with mathematics teachers in school that revealed

how they had failed to connect witite subject or the staffThee was an underlying

attitude of feeling neglectednd a hint of helplessness thétey attributed to the social

conditions or actions of their peers.

Aaron: At our school you had projectors and he put his laptop on and he
was just watching baseball when were supposed to be doing
GCSEs.

Sian: Only thugs go there. | got distracted

They were familiar with classroomdereengaging with learning was not an accepted

characteristic of the dominant culture

Simon: | hated my maths teacher.

Sian: dZ [+ vydick isht?

Tina: Hate is a very strong word.

Simon: He was the head of math¥eah. He knew what he was on about.

Z}M ipeS ] v[S 0]*5 vX
Thesestudents seemed to have conformed to the norms of ttseinool classroomisut still
preserved some desire fearn. In the transition from school to college there seemed to be

an opportunity to break free from these norms and yet the same characteristics were

present in the functional mathematics sessions observed.

The students agreed that they were happy inegé and enjogd their vocational course so
the reason for their behaviour in mathematics was not due to any dissatisfaction with the
general experiencel here were however frequent comments from the students about
being distractedn mathematics lessormather than consciously deciding not to engage with

learning asshown by this brief exchange in the focus group

San: Do you know whék The littlest thing used to distraghe in school.
, 0(uC A}EI A »Y
Aaron tz §[« Z vP M

Cetting interested and engaged in learningathematicswvas a barrier that thegeemed to
find difficultto overcome David worked hard to keep distractions under control by

reminding students to be quiet and to get on with their work. He was concernedhbat



students were not learningut attributed this in his interview to tair own lack of self
]* 1% 0]v X ,]J* G % }ve A ¢« 3} SEC Vv Ju%}te ] ]%o0]v }v E8Z 3
Alsz 8z A}EI_ + u &} Ju 8Z lu]v v3 A erpal femiddersp es}veX ,]:
intended to keep them working, were calm and persuasive but the strategy was ineffective.
Al [+ A% 3§ 3]}veonde e hadzxplained the topic théme students would
learn best by working quietly and independerniiyt they didnot share his viewand

suggesteda different approach

Sian: Yes but work in groups without him telling us off.
Simon:; Yes, so basically work in groups legally in class.
Al [* u} o0 }( o0 *eE}}u o EV]VP %% E 3§} e v Al A }(

that was incompatible with§Z «3p vse[ A] A« }( Z}A 83Z C o Ev 35X ,]°
learning mathematics depended on an organised, orderly classroom with clearthat he,
C AJESH }( Z]* %}*]38]}v « & Z U Alpo Vv(IE X Al [* & u%
experience meant he was vulnerable to challenges from students and he expected the
college systems to provide the support he required. Rather tharfaeiing his ideas of
classroom control by teach@nforced rules the college approach was different and difficult
for him to grasp. He referred to the lack of sanctions available and new cgiled@ncethat
took a lenient approach to student punctualitfhese undermined his system of rules and

discipline and wakened his authority in the rolee hadadopted.

A]l [+ & o] v ahu a@Spoptions about his radet him apart from the dominant
culture experienced by the studenits college In my obsevation of the personal fithess
sessiorit becameclearer howthe vocational tutotook a very different position. Geoff, who
had been in the any prior to teaching, demonstrated each new move expertly before giving
individual guidance and encouragementeTstudents respectelim for his extensive
military experienceaspiredo his level of fitnesandbecame similar to appreiteslearning
from an expert who was demonstrating and coaching rather than instructing. David could
never be in the sammle since he represented a mathematics expert and none of the
students were intending to be mathematicians or mathematics teachers. Respect had to be

earned another way.

In addition to these differenceconsistencies in A] [mplementationof the rulesalso
affected student attitudesOn one occasion Sian chattedfriendsand avoided doing any
mathematics for a whole lesson. Later, in the focus group, she commented A [«

response
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u 82 3ZJvP ]+ « A oo C}u }v[3 Z A odgledf 13X /[A v ]v
0 *se}ve AZ & /A A})El v Z =+« Ce "KZ C}u Vv P}_ v
CIU[A }v v} AYEIX /[A ip+s Z % %o E Jv (E}v3 }(u X dZ
(Sian, Public Services)
David noticed the students that woek welland began to reward them by letting thego
EoC AZ]o+8 8Z }3Z e+ Z 8} +8 CX dZ]- ] WZE A E[ v Z%

alone had the power to make the judgments contributed to a relationstép belonged in a

formal classroom more thanacationaltraining course Furthermae, the inconsistacies

]Jv A] [+ ip Rontiied tostudent perceptions thathe lessons had littlealue.

David referred to Sian as one of the most disruptive studentsgetetimesallowed her to

leaveearlywith thosewho had finished their workeven though she herself hadmpleted

nothing It did not go unnoticed by other students who questioned the justice cde¢he

decisiors.

Similarly when students were informed which level of examination tre going to take
Simon who already had a gde C at GCSE and seemed capablewdl 2vas only entered
for the Entry 3 testTing who also had grade C at GCSE but worladetly throughthe

lessonswas entered for Level Zheseunexplained decisiondid not earn David respect.

A further dificulty for David in establishing his position with the class arose from the actions
of the support tutor(i.e. teaching assistanijho attended every sessioRussvas officially
designated to support two particular students but took a much more promingletin the
sessionsHe often introduceda starter activity or a five minute miskession activity to

provide a break from individual work. His contributions to the lesson were intended to help

David but led to some confusi@bout who was really inharge.

Sian: Oh yes. Because we have a main teacher and the other one always
pUSSe Jv ¢} Z [+ § 00]JvP pe }v SZ]JvPX >]I 8§Z 1}8Z @
explaining one thing and David went to explain another thing and
then as soon as you get the hang of the work gawp.

Simon: Iv. Al [* 0 ee}v Zuee 0A Ce+ 51 + ]38 }A EX

Tina: Yeah, | know.

Sian: / }v[Ss P § 8§Z §X

Aaron: Russ is the better teacher | think.

Simon: z ZU [ §Z]vl Z [+ JvP A 3§ Z (Y& 8Z & 3 }(38Z2
Sian: Who, David?

Aaron: Yeah.

Simon: To se& whether he can teach or not.

Thislack of confidenceni Davidseemed to mainly arise because of differences between

students [expectations of hinas a teacher and his actiortdis approach to teaching was
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based on assumptions and values that were alsornisistent with those of the studentBor

example, feedom and personal responsibility were aspects of college culture that they

A op S A] [* eCe3 u }( Epuo » ] v}$ Juu} 8§ 8Z « X dZ

values created a classroom culture chaesiited bytensions. &idents were uncertain of

their identity and unclear about the rules of the classroom community. They reverted to

behaviour associated with their experience of similar situations at school and made personal

choices about whether to eragye with functional mathematics that largelflected

establishedttitudes.

The reasons why sagrstudents chose to participate, albeit reluctantiyhilst others made

little effort were difficult todiscern Simonfound it hard to explain why he delibetely
avoided doing any written work one week but completed several worksheets in the
(J00}A]JVP 0 ee}vX A/ A o iped v 8Z E]PZ3 u}} §Z]« A

| A e Z]e

attitudesand emotionsvere influential intheir decisiongegardingparticipaion but David

seemed to believe that they should engage with mathematics simply because it was an

Ju%e}ES v ep i 33X dZ A op }( pv EeS3 v JVP «3p vse]

strategies to change them was something he had not grasped.

SSu  vSe[inglaitit8des towards mathematics and their emotional responses were

significant factors that had an impact on their learning yet these remained largely
HV  @E o+ Jv Al [+ %y%ughésted Xhad Bssorshouldbe more fun, more

practical and ingractive rather tharfocussed onA}EI]vP Jv JA] p 00CX

individualwritten work did notmatchtheir preferencesandsimply reinforced existing

negative attitudes

Sian: /$[*« v}8 o]l A A v P 3§38 puPZ3 ] ]5M
Aaron Tina:  No (together)

Al [-

T

V

u%Z

San t P& % % E v A Z A & } 18X dZ &[+ 18X }v X

Aaron E}U A }v[§ } o]l el i S ]S8[ ipeS

do another paper and then you go home.
Tina You do like 5 or 6 sheets of paper and then you go home.

Aaron And he says take it home with you and-pe [« P}]JvP S} S} &E

You just chuck it in the bin.

San: You know | took some out of my bag this morning from November

Ju X / ] v[S ]B]A eveS]oo 3Z & X , ] Vv[$
v}SZ]vP X ~"tU % Ee<}v 00C / }v[8 §Z]vlI §Z E |-

18X

% %o E A E
just pass it and he gives you another paper and you do that and you

I (JE ]
Ve

pHe Z ¢ C*e C %U C %U C % U }V X dZz §[' ]§X /v
Juo Z A }v §Z]e §Z]* A CU 8Z E [+ }5Z E A C+ }

working it out.

14C



There was an underlying concern that they were not learning, which David himself seemed
to share, but their views on how to achieve an effective learning environment differed

greatly from the strategies that David was implementing.

4.2.3 The relevance of functional mathematics

The students in this group all needed to pass a functional mathematics qualification in order

8} o E}PE o« 8} 3Z v £5 0 A o0 }(3Z ]E A} 3S]}vo }uEs +} 3z E
A ou [ (JE 3Z «<p ddrehsah]thwsuceeed with their functional mathematics
course although this seemed to provide little actual motivation
Aaron /8] ipesS <«p o0](] S]}v S} P 8 pe Jvs} v £AS C & ]Jev
San: Mm.
Aaron } ev[S uanything Sp o0oC he Y
Tina E}S 1( C}u[A oE C P}35 35X
dan: dZ 3[« 3Z }voC E <*}v AZC % }%o0 31 ]38 Jev[3 13N
Aaron £ SoCX /S[e ip*s SZ]JvP 8§} P § }v 8§} Vv}SZ E }uc
dan: E} }v A}puo Y]( Cln Z 8Z Z}] -gnewpud }E v} v}
ever do it.
Some students felthe qualification was just an addition to their CV that might help them
get a job although it was unclear whether they really thoughigitl any real value for their
lives.
Aaron: zZ}u }Vv[S v usSZe Jv §Z (UPSPE X > §J- Z}v 8§
Sian: Youdov[S E o00C vV usze s} Ps i} X
Tina: You do really.
Sian: | just think the only reason you need the qualification is to just to
ul C}HE s o0}}l % E SSCX pHe SZ § ] 8Z u]v §
Aaron: No, becaus@eople are bothered about GCSE & thdy? Not
about functional skills.
From their perspective the value of a functional mathematics qualification was less than a
GCSE and this made it irrelevant for those who already had a grade C at GESE. Th
judgement reflected their perceptioaf functional mathematics in collegarhich they
described as involvingnly basic mathematics and beiegsier than GC3fince sme of the
difficult topicswere excludedThere was a contradictigrhowever betweenstudent
statementsabout basiccalculationsdbeingthe only mathematicshey would ever use in real
life and comments aboufunctional mathematicéaving no relevance
Sian: You never use it in real life. Obviously it helps you, say like you
AYE!l Jv  ¢Z}% ]38 Z 0%+ Clu 3Z liKete®& ]( CIu[E
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v viJ]u $E « AZ v C}u[E u
for your kids.

sUE]VP «Su((U o]l wu

Tina It does then.

Sian: Z}d U ]S SZ v uS oP E v 00 *Sp(( o]l 8§z sU |
you would use that.

Aaron You only need the basics really.

There were also tensions betweedhe perceivedusefulness of basic mathematiand an
association of this level @bntentwith their earlier years in schodrlhis led to assuptions
that functional mathematicswa$ Z]Jo ]J*Z_ v v AdroBlikened furctional
mathematics to work he had done in Year 9 and one particular task to primary school

mathematics.

So these questions for like a 17 year old are stupid. | mean, you do this
Y 0]l uC v %Z A % @&} o0oC } e+ 8Z]e v Z [+ ]PZ3X } C}u lv)
mean?/S[e % }]vS0o X (Aaron Public Services)

The problemsolving skills required fouhctional mathematicsvere notrecognised as a part
of the subjectby these students. essons were associated witlasic content knowledgand
the absence of meaningfabntextsfor tasksonly added to their impression that this was

childish mathematics in a setting reminiscent of school.

The place of mathematics in their adult lives was still an uncertainty and they had difficulty
understanding theelevance Thiswas athemeto whichthey returnedon severaloccasions

in the focus groups and some lively discussions took place. The following discussion
illustrates how the girls in the group tended to take the position of advocates for

uUu3Z udsd]e o pe (po Z3}}o (JE o]( [ AZ]o*8 8Z Z 1orE}A]

}Ge &

mathematics by ridiculing their suggestions.

Diane What do you want to do?

Tina: Paramedic.

Diane Do you need maths for that?

Tina, Sian: Yeah (together)

Simon: Why?

Sian: }e Clu Z A 8§} Y

Simon: Count up how many dead bodies there are?!

(Laughter)

Simon: One, two, divide by two!

(Laughter)

Sian: Because you need to know like measurements of what your
medication is and stuff.

Tina: Yeah.

Simon: Come on.

Aaron: You take the temperature.

Simon: ITA P}8 8Z AZ}o PE}u% }v u Vv}IAJ
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Sian: Tale your pulse!

Tina: tZ v CIu[E PJA]JVP u}E%Z]v }E +}u $Z]vP o]l §Z
Sian: tZ v Clu[E PJAJvP u ] 3]}vX
Simon: Gulp. Medication!

In another discussion some students expressed their belief that the qualification might help

them get a job but that they ] v p&tuallyexpect to use any mathematics once employed.

Tina: z ZX /[oo pe ]8X

Aaron: To get a job but not to actually use it.

Sian: Yeah. What do you want to do? What do you want to do?

Aaron: Be a mathematician!

(Laughter).

Sian: No, seriously, wat do you want to do?

Aaron: Fire Service.

Tina: Well, you need maths to go in the Fire Service.

Sian: Yip v §} o pupo §Y

Aaron: z}Yyuu vAZv3Z pulo]vP[s}v (]JE C}yu o0 po 8§ Z)}
before you jump out?

Sian: Yeah.

Aaron: &}E '} [ | J

David stated that he believed mathematics was importaht¢S . vSe[ (pSandHEried A
§} uo ZE o o]( [ }vS Aamathemdticghat]rhightinterest the students but
they faiedto see the connectiongzor example, dring one lessondintroduced a task

about carpeting a flat whighashe later explainegwas chosen because he believed several
students were thinking about getting a flat of their own and the task wgelderate some
interest. This was a reasonable assumption and cadistith contextsthat the students

§Z ue OA o «uPP 3 Jv 8Z (} pue P @E) héwevergaje the Ajpiessidn 3
of being unconnected to real life because of -alatted prices and a simplified floor plan that
omitted realistic details such ake position of doors and windows. Furthermore, when
introducing the task, David focussed his attention on getting students to understand what
calculations they needed to perform rather than discussing the context and establishing
connections to their live. The opportunity to make this a meaningful and relevant task was

missedandthe studentsfailed to seehe relevance.

In the second focus group meeting the students discusisesk unfamiliarcontextualised

tasksas listed irsee Appendix .8 (pagg276). The first task, about buying an MP3 player

(page279 was rejected as irrelevant on theaymds that they would never buy one because

they used their phonemstead Theybelievedthat if they were comparingimilardevices
then only the price and capacity were of interest, not #agitional features listed in the
question (e.g. size, weighB\aronalso /E % E se «SE}VP A] Ae 37 § §Z]« A « 7Y%
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task because it was not mathematics, just a comparison of information witkalo

calculations.

A secondask,around alcohol awarenes§agé280) wasjudgedas the most relevant and

interestingbecause of the connections to their current lives.

Tina /I }v[§IvVIA}v &8 vP ESZS } v[§ E]vIX
Aaron Yeah, it relates to your life because everyauoes it.
They referred to drinking as an essential part of teenage lifealaat agreedhat some
awarenessof the effects might be relevant if they joined the polidée actual mathematics
in this task was ly loosely related to the contextut none ofthe students commented on
this aspect of authenticity (i.e. would you ever need to do that calculation in the situation).
Thescenariowas only a superficial cover for some unrelated mathematics but this did not
seem to be a concern. For these studentsablishing a connection to their lives was

important but seeing a link between the context and the mathematics involved was not.

The examples given by students of relevant and interesting contexigént, bills, alcohol)
represented elements of adulféi and illustrated how the transition from child to adult was
becoming a dominant factor in their thinkingaeir experienceghoughwas still limited and
they often needed help to make the connections between mathematics and their future
lives although cantexts thatrelated tocurrentexperiencesvere more readily recognised
(e.g. alcohal). This need to help studenbnstructtheseconnections wasomething David

did not seem to appreciatand therefore it was not addressed in his lessons.

Students were g0 unclear about the linksetween functional mathematics artteir
vocational courser future career, as the following extract from a discussion about a

measuring task illustrates.

Diane What about your Public Services course? Is there anything in here
that would help you or relate to your Public Services course?

Aaron Probably converting millimetres to centimetr®s £ %S /| Vv[S SZ]vl
AZ v C}u Alpo v §} ue 82 & usy

Sian: Probably distance and time.

Tina Yeah.

Sian: Probably becauseyougo®E] v8 &E]JvP v Su(( o]l 8§z §X /
how millimetres and centimetres would.

Diane Do you use millimetres and centimetres at all on part of your Public
Services course?

Aaron No.

San: Not really.

144



Tina /$[« o]l ]Jv §8Z W}o] &}CE V *Su(( CIu pe o]l <%
v *Su(( o]l 8§z s§X ~¢hdginG they @ould §& so many
ulo ¢ Jv (E}vs o]l }E J(SZ & [+ A (}}S E}% }E -

Diane Do you ever use scale on your Publio/8es course?

Sian: Only in orienteering.

Aaron Right.

Sian: He CluU[E & AlvP 8}« 0o }( AZ E C}u[A P}
path to take and all stuff like that.

Tina / 1 v[8 } A EC up Z o *3 8Ju Xt P}3 0}+8X

Expeditions and orienteering weipart of the Public Services course and therefore map
scales and measurements were important but the students struggled to see the connection.
In their fundional mathematics lessons thecational context was rarely usaad the
studentsstruggled in disussiongo provide examples of how mathematics may be used in
the workplace In contrasttheir vocational tutor Geoff,identified a wide range of

applications of mathematidsom his militaryexperience that the students migheedto

usein thefuture. There wasvidence of communication between David and the personal
tutor about practical matters, such as timetabling of lessdms there appeared to be far

less discussion about these uses of functionallreatatics in the vocational area and

opportunities for meaningful connections were being lost.

For this group of students the disconnectisam mathematicsand a disaffection that had

originated in school remained throughout the college year. Opinions on whether the

functional mathematics course wagvthwhile varied in the first term but negative

attitudes prevailed in the final focus groupina(who had aGCSKrade C) achieved a Level

2 pass in functional mathematics bstte concluded*/ z § 18 §Z2 v v [/ Z § ]S u}E& v
Shesawno point in haing two qualifications in the sanmibjecteven though shesuggested

that functional mathematics wagerhaps® J(( & v3 A C }( » ]JvP SZ]JvPe_X ~] v -
GCSlgrade Efailed her Level 1 examination and eventually decided that school

mathematics hd been better anyway, although she found it hard to explain why when

guestioned on this.

Diane So you had a better experience in school?
Sian: Mm. Though | got kicked out of nearly every class.

Aaron(who hada GCSIgrade E) passed Levebt felt it had just been a refresher of basic
mathematicsand pointless for anyone who already had a grad&igon, who already had a

GCSlgrade Cwas only entered for Entry Level 3 and failed to understand why.
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4.3 Case Studies of Functional Mathematics  Groups:
Hairdressing with Richard

This case study concerns a group of students who were taking a Level 2 Hairdressing course.
Some of the students had progressed from a Level 1 Hairdressing course in the previous year
whilst others were new entrants to éhcollege. The group was entirely female but included
several mature students, two of whom were second language speakers. Their responses to
functional mathematics were mixed, despite having the same teathgrthis was

representative of the range of wies present in severalf the case study group3Hs case
provides an opportunity for insight intdfeatures of lessons that prompted different

reactionsfrom individual studentsvithin a single group

4.3.1 Introduction to the student group and their teac her

Richard was fairly new to teaching but was confident and enthusiastic demnteearly

success with groups the previous yearHe had a history of employment in the armed
forcesbefore workingfor a small businesand thenbecoming a teacher. His parience of
mathematics was of a subject he liked and used in employment rather than one that he
pursued to a high academic levBlespite his experience in themay, Richard teaching
preference was for functional mathematics rather than fPigblic Services courses thatre

more closely relatedo his background. After completing his teacher training he filled a
vacancy in the Hair and Beauty department for a functional mathematics tutor. As a member
of the vocational department with an enéitimetable of teaching functional mathematics to
Hair and Beauty students he had quickly become familiar with the area. Although he
remarked on the fact that he was the only male teacher in a female environment this did not

seem to be a problem and he welearly accepted as one of the team.

The firstlessonobservation was scheduled for the end of October. It took several minutes to
walk across the sit® the timetabled roomfrom the college block where the studeriiad

their hairdressing sessionghiswas something later raised as an isfiyethe group who
questioned why they could not be taught in a room nearer to theationalbase.

Although the teaching room was pleasant and had ample space, the posters on the walls
indicated that this was a maématics room used primarily for-l@vel teaching. Both these
aspects of théearning situatiorseemed to subtly reinforce the perception that

mathematics was remote and unconnectedto thépu  v3+[ A} célrke. o
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Whilst waiting for other students to &ve Richard chatted in a relaxed manner with those
present about life outside college. ldeemedcomfortable conversing informally on a

personal level, listening to students and sharing his opinions in the discussion. There was an
overall impression thatelationshipsof informality, trust and respeavere already well

established and attitudes twards Richar@ppeared to be psitive.

Theother students arrived irsmall groupst intervals and arranged themselves around the

room in distinct clusters. Alttugh there was some communication betweengkegroups

S§Z opesS E- S v §} A}JEIl « % E § oC v /EZ] 18 «uld 1(( & vs
AE ojp v 3Z]E }v VvSE 3]}vA « A E] o X 00] [* PE}u% A}
with support from Rchard when required. The two second language speakers neexteal

help to understand the questions but worked with determination once they had grasped the
meaning. Teresa, a mature student often asked for help, quickly became impatient and
frequentlyturv 8} Z E o0} ¢S v |JPZ }uE:* (}E& A %0 v S]}veX dZ o}lpu
often dominated the lesson and this seemed to irritate Teresa. This social fragmentation of

the class into separate units and the suggestions of tensions between thgrsups

became morevisiblelater in the year as the divisions deepened &ididenemotions

surfaced.

The lesson began officially when Richard closed the door and introduced the task for the
day. Without a clear statement of the aims or objectives the studentewweovided with a

task about making an appointment schedule. This commenced with a short revision of facts
about time. Recalling the number of days in a year caused some difficulty and a couple of
students were concerned when they had to use the same nurhbiee (60) as the answer

to two questions. Despite the fact that most of this revision was safely within their existing
knowledge base their confidence was easily challenged by anything unexpected-or non

routine.

The remainder of the task involved magian appointment schedule for a hair salon using a
list of phone messages that were not uniformly recorded. In this way the information had
v u §} %% @& ZE o0]*8] [ o08Z}uPZ $Z ups Sludents vv S0C
were expected to produce iddual solutions although discussion was allowed. The task
was fairly unstructured and opeended since there were multiple ways of tackling the task,
a range of possible solutions and a free choice about how thedsdes were recordedlo
produce a soltion the students had to draw on their own vocational knowledge about

hairdressing because the length of time required for each treatment was not provided. This
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use of scenarios that related to hairdressing, making links to the vocational course and
placirg an emphasis on opeended tasksproved to be commonfeapu & « }( 2] Z & [-
lessons thateflected the viewde expressed in his interviesbout teaching functional

mathematics.

There were two aspectsf this first lesson that were indicative of specifiafluences in this

groupthat affectedstudentlearning Firstly the social fragmentation into sgjooups

seemed to have amipact on the classroom environmetitat was not easy to handle.

N lv oCU Z] Z & [+ 5S u%Se 8} o]vl (pv |54 pndonakeSsiidents] « S} E o
$ZIvl SZEIUPZ % E 5] 0 %E} o ue AJSZ " }uu}lv s ve _ %o % CE}
reactions from students. These two aspects are explored in more detail in the following

sections.

4.3.2 The social environment and the impact on lear  ning

In the first focus groughere was discussion about the main reasshglentshad come to
college. Thegagreed that working towards a career was an important factor and all

E% E ¢ <}lu JvsS E S Jv Z ]| EGudgestidnihat stidehtscoine[to

}oo P A pme A }v[3 A vs &} }vsZ }o v 83Z 3 Z]E E +°]v
ultv ¢_Jlv] 8§ 8z 3§ 8Z & u C aspelEhakafféctEd Jamésiddents|
decisionsOne of the vocational tutors later explain@dher interviewthat not all the
students on hairdressing courses were actually interested in hairdressing. Students at Level 1
and 2 often transferred between different vocational routes due to changing interests or left
college for employment, if the gqortunity arose, since earning money was a more
attractive shortterm option. In their transition to adult life and employment it appeared
that the desire for financial independence was a major influence and that interest in their

chosen subject was not nessarily their main motivation for pursuing vocational training.

The students also described their experiences of school in the first focus group. Their
( o]JvPe AE Pv E 00C Vv P S3IA v }uuvde ep Z o~/ Z & =« Z}}
Z AJVvP o dE 88 v v _ v A pe 8} GEpuv 8} P 3 }us }( 8Z]vPe_ /
their reactions. They talked of liking college much more than school andahsitionfrom

a school environment to colledgought some welcome changes

Diane Sowhafe ](( & v§ }uS }oo P §Z VvMtz§ & S§Z |
about college?
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Rhiannon: z}Ju vP}y(JE (P AZVvVAECu AvsX He Clu
fag at school can you?

(later in the discussion)

Ellie: You know what | actually enjoy coming to cgliel actually really
enjoy it.

Rhiannon [§[+ 88 E SZ v Y

Leanne: /8[« % E} o0C §Z CeX z}p }V[E8 Z A 8} % v A C
week do you?

Ellie: /8[« 8Z]vP 8Z &/ A v8 8} }X /v « Z}}o ]8[* Vv}§ &z
is it?

Keira Yeah, | hatedchool.

Rhiannon: But here we have actually chose summat what we want to do, that

A[E JvE & «§ JvU o}/ &Z]vl §Z &[+ % E} oC §Z

The transition brought a type of freedom that they apprecthtnd it appeared to represent
asteptowards the independence associated with becoming an a#alving the
opportunity to makea choiceabout their educatioal pathwayseemedto providea

motivation that was lacking in their attitude towards compulsory education in school.

The social aspedif college was also important for these students. They felt college was a
%o O 8} "u 8§ }Ce_ v Mu S CIUE (E]V +_ us8 AZ v <p *38]1}v  (p

importance of friendkipsthere was a hint of the friction in the group.

Diane How important istihaving friends at college?
Leanne: Very.

Rhiannon: s EC ]J]( CIU[E o]l D] X
Leanne: }v[S v «SCX

Rhiannon: /fu }voC i}I]vP X

Ellie: Yeah, you need friends.

Mia, a quieter member of the class was associated with a different social group from Zara.

Despie the suggestion that this particular remark was just a joke, other comments in focus

groups indicated that social tensions were affecting class. In their discussioremarks

el Z ¢ Az}u A ¢ ]Jv 38Z pu 3 0 eeJ v 2~} C}es@blestwG v}3 IV}IA ¢
three,foursM _ Z 8§Z %0}8 v8] o 8§} pv (Eu]thestindiviwald and }(

produce uncomfortable emotional reactions.

One of the strongest characters in the tensions betweenguaups was mature student,
Teresa, whaiewedsome of the younger members of the classramature. Teresa herself
had several children and some work experience but she was struggling with functional
mathematics and often became frustrated with her difficulties. For her it was embarrassing

to have herdack of understanding exposed in class and to feel inferior to the younger
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students. Her emotional sensitivity to the challenge of functional mathematics did not sit

well alongside the teasing that took place between some of the others. Teresa gatnered
smallgroupof(E] v » 0} oC E&}puv Z E Vv | %S ]*S v AC (E}u 3
}voC % v $Z JA]le]}ve SA socialg@BupyThis W@s pedifficult

situation to handle for Richard who was aware of the tensions and commemté¢lde

problem in his interviewThe presence ofnature students in a group hadh his previous

experiencepeen a positive influencsincethe older students had beemore aware of

mathematics in their livegjuicker atgraspngthe applications and witig to support

younger studentsinthis o« U d G ¢ [* u §Z u §] o0 *SEUPPO ¢« v <SE}VP }¢

problem that had negative consequences for others.

Social aspects of colledde were important butstudentsdid not only refer to interactions
with their peers. Relationships with teachdrad played asignificantpart in the past and
were still important.
zyp IVIA AZ v Cyp pe 8} o]l ZeZ}p$ }us[ Jv « Z}}o Z p-
] v[8 Z M, pe 38} P]A § (RHiamnok, Hairdressing)
In contrastRhiannorfound Richard more relaxed amdien suggested thdte 4}ust lets you
} AZ § Clp A vE3X_ > ee}lv } o EA 3]}ve Al}aotualygéhty gdidisg 3 Z A -
students and facilitating learning rather than taking a more confrontati@apgroach but
this represented a sharp contrast for Rhiannon and a rather different relatiofisinp

those she had experienced previously with teachers in school.

SSu vSe[ }%]v]ive Yus Z] Z Eellinio tig elear eafegeriedn the first
focus group the difference in initial responses became apparent when the students were

asked what their functional mathematics sessions wer lik

Leanne: | think Richard makes it more interesting.

Ellie: z ZU Z [*» % &} o0C SZ *§ 35 Z EX
Leanne: At school they used to make us sit in silence.

Ellie: Yeah, | hated my maths teachers at school.

Rhiannon: I think all of you lot agree that you like maths here apart from me.

ZZ] vviv A %0 Jv SZ § «Z (}HE]SZ_ ops hEZ "Eded ardwhat %o
they actually didThese differences became clearer later in the year wharpractical
reasonsthe same students took part ivo separatediscussionsFirstly there were

e3n v3e AZ} %% E ] 3 Z] Z EsdeinEhim a&syoutive \ancE

motivating
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Leanne: /| §Z1vl 8Z §[« AzZC A A vs 3} o EvY (JE& 2] Z E |
Ellie: He helpedus likd Z [« §Z <}ES }( 8§ Z & o]l 8Z §[« v}§
Z [¢Z Jo *SE] S uS Z [» v}E «3E] & o]l } 8Z]-U }

canhaveao UPZ v i}l AlS$Z Clu v 3Z v Z [+ o]l

}u }v Clu[A P}S 8} o EvU Clu[A P}8 8} } 8Z]-[

having a nice teacher makes you want to learn more than having a
horrible teacher.

For Ellie and Leanne their relationship with Richiaad more equality and informality than
their teacherpupil relationships in school and this reflected the values of a college ethos in
whichstudents were viewed as aduliRichard was instrumental in their learning process
not only as anathematicgeacher but asa persorwho had considerable influence over

their attitudes and engagement with the subject.

They later explained furtheabouttheir attitude changes during the year and how this had

led to better achievement.

Ellie: | thought | was a lotleverer than what | am.
Leanne: Yeah | did.
Ellie: u8 Az v/ 3pooC o]l o Ev u}E ]Jvs} 138/ Iv A

IVIA §Z & / A ev[§ « P}} o/ SZYuPZE& | A « Y §Z
VIA pug 8Z §[» Z}A | §Z}pPZEX

Having started from a position of codéince, the revelation that they were not as capable as

§Z C 3Z}uPzs8 A v3p 00C % E} §§ & }usS }u ¢ ]Jv § EBue }( pv

emphasis omracticalproblem-solving and his strategy of using opended tasks as a
means of promoting deeper thking were a challenge but had positive results over the year

as this extract from their final focus group discussion indicates:

Diane In what way have you got better then?

Ellie: I understand things more better now. Everything seems a lot more
clearer.

Leanne: I }v[S P S eSpl }v vGCSZ]JvPX

Ellie: Yeah, | can just get through a worksheet without being told
anything.

In contrast, a separate discussion towards the end of the year showed that Rhiandon

Keirahad very different opinions about the coutse

Diane So can you go back to the beginning and think about how you felt
when you came at the beginning of this year and how you felt about
maths.

Keira: uh!

Rhiannon: /' Z3% ]85 v A[E +3]oo }]vP ]38X
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During the courssome studentgslike Rhiannopmaintained negativeattitudes tofunctional
mathematics but others seemed to overcome their initedctions One ofthe critical
factors for Keiraand Zara seemed to be whether Richard let them take a higivet or not

in the examination

Zara: Inhis (v 8Z & Z E[~ v}$ X, [0 38]vP u Z A
Level 2 this year.
Keira: us Z A}v[§ o 3 u Z A P} X

These decisions on their level of examination entry were typical of single incidesttser
groupsthat sometimes had a strong influea on student opinios. Some students seemed
particularlyaffected byisolated events, suggesting thsglfconfidence was fragile and easily
damagedDespite some outward appearances of smihfidence from individuals such as
Zara, Teresa and Rhiannamnany of thestudents in thiggroup seemed sensitive to small
incidentsand vulnerable to the effects of the social tensioAkhoughEllie and Leanne
establisked arelationship with Richard that had a positive influence on their attitudes and
achievementRhiannorand Zara were less certain of their acceptance and retained their

dislike of mathematics

Otheradjustments needed in their new college environment walsochallengingOne of

the vocational tutorexplained in her interview how new students rgeoftenscared by the
responsibilities of working in a training salon with real clients. She believed they retreated
into small social groups for security and this seerpedsistent with the situation in this
group. \bcationallybased challenges to conédceand social adjustmesto anew
situationwere also accompanied by low levels of sdffcacy with respect to mathematics

and therefore in functional mathematics sessi@msotionswere particularly sensitive.

At the end of the year Ellie and Learmelained that they had actually enjoyed the
functional mathematics course and believed this was due to an improved understanding of
mathematics. Ellie tried to explain theteraction between success and enjoyment as

follows;

| say mathsislike funi€}u o]l Y / §Z]vl u 8§Z- Y (pv 1( G} }tpo
know what to do. Like if you know how to do it, how to solve problems,

15 }uo (pv  pnS ]8[e ipes 82z ( 8 }( o E&v]vP ]88 v P §3]v
knowing how to do things and working out different waysget the
right answer. (Ellie, Hairdressing)

~

Elliedescribed hefeelings at the beginning of the couredth the phrase”» & X / Z §

] 5 but laterexpressed her elation when she passed the examination.

152



Diane So when you got your pass how did yfeal about it?

Ellie: Happy. | got a text and | ran round the back of my work. | was
dancing.
Diane So you were very happy about it?
Ellie: /| A« A oo & 13 me / ] v[8 8Z]vl /] o 3} %

We | SZYUPZE [ A o o83u%] X%d 3 V3K SZ]vI /

Increased understandingd to morepositive emotiondor Ellie, whichn turn resulted in
better motivation and examination success. The change in her emotional resfmonse
mathematicsfrom hate toenjoyment, was clearly entwined with her gaiin understanding

and achievement.

Ellie and Leanne had distanced themselves from the otheigsoibps and their positive
relationship with Richard became the main influence over their learning experience. In
contrast, Teresa turned to others ihe class for support but her insecurity remained and
her frustration with functional mathematics began to influence others. Zara and Rhiannon
had spent little time in school and were still uncertain of their relationship with education
but did achieve some sucge with functional mathematics. The presence of social tensions
between small sutgroups had little effect on Ellie and Leanne but the emotional
vulnerabilities of Teresa, Zara and Rhiannon mean that their learning experience was

influenced by daily changeand critical incidents in their relationships.

4.3.3 The relevance of functional mathematics

In the first focus group meeting the students made seveoahments about the differences
between the GCSE curriculum and functional mathematics. Some of them identified a
demand forreasoning angbroblem-solvingin functional mathematics rather than

performing routine calculations, as this extract suggests.

Diane And is it similar maths tthe maths you did at school or is it
different then?
Ellie: E}X /8[« o0}8 J(( & v8X /8[+ o]l C}u[A P}3 8} 8Z]

and think of the right answer rather instead of like just solving the

% E} o u CYu[A P}S 8§} §Z]vl Jvs} 18X
In the observd lessons there was an emphasis on using egresied, multistep problems
and these presented a challenge to students who were used to a more structured approach.
Richard explained in his interview that he wanted them to become familiar with more
realisticapplications of mathematics rather than textbook questions and to merge

mathematics with theZommon sensgthey would need to use in the outside world. The
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range of responses from students to such problems was illustrated by their attemats at

task inthe firstobserved lessn which involvedolanningan appointment schedule for a hair

e O}v pe]JvP E }E * }( S 0 %Z}v E <u S (E}u o] vSeX Z] Z E Z
§Z Jv(}E&u S]}v st ul ]S Uu}lE& ZE o0]*8] [ v 8§} %intdElgu %S <ju Z }
Faced with a request for an appointment at 11pm the students made some interesting

assumptions

Kv e3p v3 }%38 3Z Z luulv e ve [ %% @E} Z C eepu]vP ]85 A »
prompted, suggested that in a real life situation she would contaetcustomer to check.

Some students simply ignored the request because they were uncertain about what to do.

Their lack of confidence resulted in leaving aside anything that presented a challenge.

Another student produced a schedule that kept the salperountil midnight. When

guestioned she explained that if itase her business then she would stay open whenever

the customer warted to come to avoid losingnoney. Her plan included closing the salon the

following morningon the assumption that youlaayshave a morning off after a late shift

but she failed to realisthat thiswas a Saturday morning when demand for appointisen

would be high. 083Z}uPZ 8Z]s A ¢« ZE o0]*8] [ %o % @ndergtopdiSZ « ve 3§Z
was best not tdosea customershe did not grasp all the implications of her decision. One

student decided to dismiss the whole task as irrelevant because mistakes like this would

never happen in an examination question. The sole purpose of functional mathematics for

this student seemed tbe to pass a test and attermgito relate mathematics to the

e3u vse[ A} 3]}v welwdf nEinteTest

Ju Jv]vP u 8Z u 8] ¢ A]$8Z Z }uu}v e ve []Jv ZE 0]*8] [ Z ]E E -
good approach to teaching a functional mathematics gugtopu  pS SZ oSy VvSe]
interpretations varied. Prior experiencessithoolmathematicsand limited vocational
experienceaffected their 10]3C 3} % % 0C IviAo P 3§} Zeftosdm&] [ *]3pn 3]

very different results depending on the assungpis madeby individuals.

For this group of students the qualification at the end of the course was relevant to their
route towards a successful career because it was a college requirement for progression to
the next level of trainingAchieving a pass the examinatioralso represented an
improvement in skillgor some studentsvhilst others felt they had not gained anything.

Their starting points, in terms of existing gifightions, contributed ¢ individualperceptions

of the relevanceof the course.
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Diane What does that qualification mean to you two?

Rhiannon: 0}sX pe / ] v[S } uC AEYustcdme l®jgo -}
v P}§ PCE Z E Y ]8[+ 88 E 3Z v Z AlvP v}sZ
Zara: Well | suppose it does mean summat because | never went to schoo

V VIA [ ep%%}e /[A P}3 <p 0o](] 8]}ve Jv u §Z<X

For Zaraand Rhiannon angualification in mathematiceepresented an improvement on
their current situationbut for Keirg whoalready had a GCSE gradén€r Level Ipass in

functional mathematichiadlittle apparent value.

I gota D in my GCSEs and got a D in the exam that | did so there was no
%}]vs }v }lvP 82z A usSzsS/] ] Z & ue /[A P}38 8Z < u
He ]38 A ov[8 8Z Z]PZ & % % & }E VvCSZ]vP ¢} /[u }v §Z
(Keira, Hairtessing)
In contrast Ellie felt that taking a functional mathematic course in college had been useful
anywaybecause of the amount she had learned.
ITA o Ev o0} *u}®E® X /[A o Ev Uu}E 8Zv/ ] ]JvseZ}}o
in school for what? Four yearsSIZ]vl /[A o v Uu}E& ]Jv 83Z % +5 $A}

years in maths than | have in the last four years at school.
(Ellie, Hairdressing)

The relevance of functional mathematics seemediépend largely on the studesfprior
attainment andwhether they believedhey neededo improve. Whether students actually
needed the skills for their adult lives or careers was a subjesdmie debate and early

opinionschanged as they advanced through the course.

Diane Did you feel when you started this year that you negde do
maths? Did you feel that was something you needed to do?
Leanne: /] v[§X
Ellie: /I 1 v[$ 8Z]vl A [ v 13 uvdlo A §u ooC ] 18X
Leanne: Yeabh.
Ellie: Then we could see how much more we needed to learn for it.

ue A A+ o0 o]lpA @visv AZC A [A P}3 8} }

uszZeX /(A 1v[sS/ }v[s SZ]vl A A}po Iv}A Z o(}
need to learn.

The functional mathematics course became relevant for Ellie and Leanne as they began to

see the need for mathematics in their future employmenhis was something that Richard

reinforced through his constant reference to the uses of mathematics in hairdressing. The

students were clear that they would need to use mathematics and repdilyided

examples oestimatingangles when cutting haicalculatingratios when mixing hair colours

andusingtime when planning schedules. Ellie and Leanne were enthusiastic about this
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approad to mathematics and explained some bétlinksmadeto hairdressingr everyday

life.

Ellie:

Leanne:
Ellie:
Leanne:

Yeah, he always putsiitto a problem where he would say if you

was in a hairdressing salon how would you do this? How would you

solve this? What ratios would you need on that?

KE su% Eu EI U Z}A } Clu (JPHE }us o]l Clu
It does it to everyday liferoblems.

I Cyp PJA u}jv C Jv } Clu IviA Z}A up Z Z vP C}y
back and all like that? He does it with us with stuff like that.

03Z}uPZ 3Z & A & pep 00C }vv 3J}ve ]Jv Z] Z & [« § *le 8§} E

links to hairdessing that most students found most convincing. The exceptiorkeag

who wasmore concerned abouthe relevance of the tasks to the examination than the

usefulnes®f functional mathematics in relatioto hervocational areas she explained in

the fallowing conversation

Keira:
Zara.
Keira:
Ellie:
Keira:
Zara.
Keira

[ }v[Ss P § ]88 ]Jv §Z]s }oo0 P X

[ }v[]S§ P S vC u 8§Z<X

/8[« Z}A 18[« A}E v A <Z}po } % E 5] A u %
We do.

t [A }voC }v }v }(8Z u 8Z}uPZX

l.l§ §Z §[' V}§ %oCE}%o E }V X

Z}YU IVIA AZ v C}u P & % *3 % % E+ v Z}A 3Z C[E
§Z SU §Z C[E v}s o]l 8§z §X

Z] Z <Hndtructured questions and opeended problemsvere a contrast tcher

experience of school mathematics and she was unconvinced about these methads

group the relevance of functional mathematics was a topic on whickstbhdentswere

clearlydivided.

Ellie:

Rhiannon:

Leanne:
Elie:

Rhiannon:

Zara:
Leanne:

Rhiannon:

Leanne:

Rhiannon:

| remember at school they said you need it when you go to the

supermarket because when you get the little labels that says how

Up Z 18 ]« WA} 8Z] vl ZYA up Z }Y( 8Z] v [ §Z]vl
going to do that, not going to work out the Pythagoras of something

am I?

z ZU p3 J( Clu A vs |8 Clu[ P 8 138X
z Z ps J(SZ & [+ ¢}u SZ]JvP }(( C}p }Vv[S v 15 §}
z Z W8 83Z C vIE®u 00C 3 00 C}p Z}A up Z ]38 ]*U ]8

tells you the price what was £15.99 now £4.99.

s 8Z v C}u[A P}3 8} A}EI }usudAfjlobmesgioZ oo Clu
together but the till does that for you anyway sowhat $Z %o }]vS X

z ZU AZ §[+ §Z % }]viM

U8 Clu[A P}3 8} P]JA 8§Z u Z}A up Z u}v C 8Z C -l
It says on the till.

z Z PSS ClH[E vVv}SY

ZYWE Z VP U 18 + Ce Z}YA up Z Z vP Clu[E PJA v,
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Leanne: E}U usy

Rhiamon: dz 3[+ §Z }voC P}} $Z]vP }us AZ & 3§z s/ A}EI
much | have to give them. | used to have to get a calculator
He Y
Leanne: U C}U[A <3]Joo P}3 8} }uvs ]38 }usX /3[+ v}s P}]vP
you is it?
Rhiannon: Yeah, b’ ]8[¢ <C 3§} o]l =& ]Jv =i }]ve 8§}P 8Z E v
Keira: dZ S[e ipes ] X

Their perception®f the relevanceof different contextswere explored further in the second
term when the focus group were provided with three contextualised tasks to sksdthe
comments they made demonstrated the difficulties some students had in seeing
mathematics as a part of everyday life. Some students were of the opinion that mathematics
juo A}l Jv o]( v A}EI «]8p §]}veX o ZZ]Il.vihatvdegsP P 3 A/
1S (}JE& u _X KSZ B+ <+ SZ ]JE ip P u vSe jealistidfiire £ % E] v }C

expectations. For example, given a task about cashing up the takings in a till at the end of

the day(see Appendix 1.9, pag81) some students felt this was irrelevant since this would

not be within their job role but others argued against them.

Diane } Clu 8Z]vl 8Z [« E o A vS 8} C}pu Stask® $Z § %o @
Rhiannon: Um, no.
Ellie: It could be on reception.
Rhiannon: / }v[S§ & o00C SZ]vl ]88 ]X
Leanne: I[] « C C zZX
Zara: z Z PSS CIp[E vVv}S SE ]Jv]vP §} E %S]}v]es (
(later in the discussion)
Ellie: t ZA P}3 3Ju }v E % §dthe belaldle fdAdo it.
Rhiannon: z}u }v[s Z A §} E %S]}v]esX
Leanne: E}U us J( CIu[E E&v]vP u}lv C Jv i} v Clp V]
E %3]}v]es §Z v C}u[E P}vP 8} Z A 8} } 18 1( C
like a senior stylist. Stylistscandoitv[§ §Z géah”}
Another taskabout hair dyegsee Appendix 1.9age277), offered somepossible links to
salon practicesand seemed likely to be authentsince it was writtefin consultation with
hairdressing stafat another college. Thetudents rejected the tasés irrelevantand their
reasons are given in the extract below
Zara: No. No use to me whatsoever.
Rhiannon: Z}d IV[S u euE S Zes dfftbehair.5 E
Ellie: You judge it.
Zara: | would say that.
Ellie: You use less than what you do and then you mix if you need more.
Zara: TZ §[* v}S pe (O § 00X
Rhiannon: t Jv[E A v pue 3u e v} u}E U ]3[* %o MU %o X
Ellie: You just mix what you need.
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Zara: /S[« Z o( v Z o(X

Rhiannon: /S[* v}S u]lJoo]Ju SCE « v Y
Zara: You do half and half and if you need any more you mix what you
need.

Firstly, here was amisunderstanding of the questidhat presented difficultiesThey
assumed the hair was beimgeasured (in mm) when in fact it was the dye that was being
measured (in ml). Simple confusion over these mathematical symbols became a barrier to

seeing the relevance of a task that other groups had felt was really useful to them.

Secondly, the referena® tubes of dyeprovided another reason for swift rejection of the

task as irrelevant since they were using pumps (dispensers) rather than tubes in their salon.
With wider experience they may have realised that it was common practice to use hair dyes
supplied in tubes and their training salon was an exception rather than the norm. In

addition, their limited experience of mixing only simple ratios at this point in their training
meant they failed to appreciate the need to understand more complex ratioseasure

accurately

One of the hairdressing tutorisiter explainedhe importancein a salorof measuring

accurately avoiding wastage and being ableswmive problems that may arise. As an

example she describedracentincident in the training salowhenthe electronic scalelad

failed part way through measuring some hair dye into a dish. The students were considering
throwing the dye away and starting again because they were unable to find a way of re
measuring the dye and adding the second colour.iRmd solution involved some

additional weighing (of an identical dish) and a simple calculation but thematine nature

of the problem presented a challenge the students

The need for certain mathematics in their careers as hairdressers was ctesorbe

students felt this was just basic mathematics that they already knew. Being able to solve
problems and having the confidence to apply mathematics innoorine tasks in the
workplace were skills thateverahairdressingstaff identified asmportant but most of the

students did not yet recognise these as part of their intended career.

21 Z @ [* %% E} Z }( (} ue*]vP }v *}0A]JVP % E} 0 us Jv ZE 0]+3]
hairdressing was based on the concept of mathematics #ohfor life [andthis worked

well for some students like Leanne and Ellie despite their initial reactions. Other students,

like Rhiannon, still disliked the subject and were keen to dismiss any suggestions that it may

be relevant to her futureife. As she explained:
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Butnow C}pu }v[S like to know it in your head do you? Because
those tills, they do it for yau (Rhiannon, Hairdressing)

The outcomes for these students were varied in terms of both attainment and attitude.
Rhiannon passed her functional mathematicsttat Entry 3 but still disliked the subje&he
would, reluctantly, have to take functional mathematics again the following year to improve
further. Zara passed Level 1 and attempted Level 2 so she could avoid taking functional
mathematics for a third yar. Although still lacking confidence, in her two years at college
she had learned a substantial amount of the mathematics she had missed by not attending
secondary school. Ellie and Leanne were delighted to pass their tests, enjoyed the
experience of learing functional mathematics and were more confident in their ability to
use mathematics. Teresa became increasingly frustrated, stopped attending functional

mathematics classes and her attainment in mathematics remained unchanged

4.4 The main features of the case studies

The three case studies in the preceding sec&mow the main student responses to
functional mathematicshat emerged fronthe research and suggest some of the influences
that shaped their opinionslhese could be broadly divided intdluences from socio

cultural factors androm perceptionsof the relevanceof functional mathematicsvhich
together acted to encourage positive attitudes towards functional mathematiseme

student groupsor resulted in a continuation of existingegative responsef®r others.

Attitudes seemed to become more positive in lesgorp Z « >]v ¢ C[s v Z] Z & [+ AZ
social structuresontrasted with school classroomilost studentsn these classetelt they

were treated with respegthad more equable relationships with teache@ndhad often

developedstrong personal relationships withese staffthat seemed to facilitate both

greater engagement with learning and gains in understandfafyiesassociated with the

adult learning environmenin cdlege were evident in these classrooms and contributed to a

different experience of learning mathematics compared to schowl. A Jlefsons the

rules and relationships had more similarity to a schmathematics classroom and the

implicit values withirhisteachingapproaches camastedwith those withinvocational

sessions. Hidwedents retained negative attitudes towards mathematics aaplicated

establishedpatterns of behaviouassociated with previougarningexperiences

Studentd[relationshipswith their peers were important and theyere aware oimaking

social adjustments in their transition between contrasting educational institutidhgere
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was somesensitivty to socialtensionsin groupsand thesesomeimes had arimpact on the
learning exprience asillustrated by he case study oZ ] Z Eajrdressingyroup. In
addition, students were often affected by thearevious experiences of mathematics
through thelegacy ofailure, negative emotioal responses and low sedfficacy that
accompaied them into college. Teachers such as Lindsay and Richard, who had some
understanding of the issuder studentsand of the broader learning environment in which
they were teachingtook steps toaddresshese affective and cultural aspects of teiident
E% E] v U AJSZ «}u op <« Xeenl thocusoPindErjly ah cognitive
development overlookngthe social or emotionahfluencesin the learningsituationand

bringinglittle change irstudentengagement or understanding.

Percepions of the elevanceof mathematicsalso contributed to student levels of
engagement with functional mathematicall three teachers in these case studies were
using the same stated curriculum but their interpretations and teaching approaches varied.
Sone students were presented withinew view of mathematicas a set of useful skillkat
related to their personal lives, interests or vocational areas. Wharetional mathematical
tasksappeared, from atudent perspective, taiseauthentic descriptionsf contexts with
meaningful connections to thepersonalexperiencethen they began to understand how

mathematics was relevant to thedqurrent lives ointended employment destinations.

Thekey features of these three cases studies form a basis firduanalysis of the factors
that were influential in the student experience across the whole stuayhe following
chapter,thesefeaturesbecome importanthreadswithin acrosscaseanalysisvhich

identifies the mairthemeswithin the full set of cas studies
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Chapter 5: Analysis

In the previous chapter,azh case study highlighted key features in the experience of the
group that were significant but the overall picture was complex and multiple interacting
factors could be identified for each indiwal or group. In thishaptera crosscaseanalysis
explores some of the strong threads that run through these case studies. These threads

comprisethe followingfour main themes:
1. Students with history

Studentdinitial approache to learningunctional mathematicsvere influenced bttitudes
and emotionghat were largely dependent on therrior experiencef learning mathematics
in school. Establishgohtterns of behaviouwere sometimes replicated in college functional
mathematics lessonagnd prior attainmentin mathematics contributed to ghividual

eSH VvSe[ A% tef]darmingexperiencewith functional mathematics.
2. The transition from school to college

The transition to vocational training brought students into contact witlifeerent
environmentwith changes in both freedoms and responsibilitiesaptthgto the vocational
cultureanddifferent approaches to learningpvolved some social adjustments and the
adoption of new valuethat affected theirviewsof functional mathenaticslessons Certain
organisational structures and policits functional mathematics had an impact teaching
approaches and student attitudes through constraints on opportunities or requirements

imposed
3. "8 VSe[ % E %S]}ve }(uSZ u §] -

Studens entered college with existinagesof mathematics Their experiences in college
either reinforcedexistingviews ofthe subjectas anacademic discipliner presentedan
alternative concept of mathematics asja (po Z S} } oWoyking @idctjceand systems
in vocationd departments contributed to théormation of impressions that functional
mathematics wa®ither anadditional isolated courser anessential integrate@omponent

of their programme
4. Building connections ifunctional mathematicdessons

d Z (@&tefpretations of the functional mathematics curriculwaried, leading to a range

of differentteaching approacheand student experiences in the classroom. Lessons that had
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positive effects on students often focussed supporting thendividualandthe
development of strong positiveeacherstudent relationshipgencouraged student
engagementUsingcontextualised task® link mathematics in meaningful ways faamiliar
scenarios outside the classroanctreasedstudentperceptions ofelevancebecause they

began to understanthe usefulness amathematicsin life and work

The analysis discussed in this section uses the three main case studies described earlier but
also draws on a much wider data set of cases@hdr data. Here the hreads are pulled

apart into the four themes in order to understand the key issues; however the themes are
overlapping and the factors within them are often interlinked. Within the sections, examples
in the form of short case portraits represent a moreisit view, and show how some of the

threads are woven together into the fabric of the student experiefeference to student

groups will be made using the codes listedppendix 2.4pagg285) which indicate the

general vocational area and college for each case study (e.g. PA2 = Public Services, College A,

group 2).

5.1. Students with history

5.1.1 The impact of previous experiences on attitudes towards
mathematics

ANYv[S §Z]vl vC } C o]l ¢ u §MattSBA2) Z}v <3 _
D §3[« S SaboutBis feelings towards mathematics was similar to comments made by
other students in their first focus groupdis attitude was based on prior experience of the
formal discipline of mathematics he had encountered in school but this had left a legacy of
disaffection that lingered beyond the learning situatiamtheir interviews, d@inctional
mathematics teachergéquently referred to an inherent widespread dislike of mathematics
amongst students that they believed originated from previous experiences in school but
affected attitudes in college. For these teachers, one of the problems of making progress
with studerts who had not enjoyed their earlier experiences of learning mathematics was

the challenge of overcoming negative attitudes that were rooted in previous situations.

Many students talked about disliking mathematics and refeteediscouragingxperiences

of learning mathematics in school. In the first individual focus group activity, over half of the

3u v3e]Jv] 8§ 8Z C Z }voC Z} +]}v 0ooC[}E Z ou}*d v A E[ o
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JuS J(iii E *%}v vEes v 10 }( 3Z ¢ ( 0¥E§Zo[ Zu ZZoX}dXZ w A
results indicate that, for the students in the research, mathematics was not widely liked in
school althouglperhapsnot as universally disliked as Matt had assuniée large number

of studentswhohad Z ou}+*3 v A E[ o]l s how&ensddgests that negative

responses to mathematics tended to be strong and persistent in their experience rather than

transient.

ASpn vSe[ 8 5 u v3e }udS Jeo]l]vP u 8Z u 8] *+ Jv * Z}}o A E (E <}
a description of theiexperience of learning mathematics, rather than a judgement about

the subject itself, indicating that their reactions were strongly associated with the learning
situation.Before exploring references to student from other groups about mathematics in

schod, Damien| earlier commentsvarrant some further examination.

| used to have an extra other lesson but when | was in the proper lesson
S§Z C p- §} 8§ Z v [ pue §} %S uC Z v pP% (8 & Z [ %

see if he could explain it again but then he wouldn pe Z o]
"t oo/ Vv][S§ He CIH[A O0E C o0]*3v 3}u }v X z}pu v
Al§z 15 pus8/ v A E pe 8§} o 8} } 15 Clu - us / v A ¢

get extra help and then | did a little bit but not as much as | did in
}oo P X dZ /§P ALy 18 ] E 3Z](DamiedER1)
Thedominant memories of mathematics in schdot Damienfocus onhis requests for help,
followed byrefusals from the teacher analfailureto make progresg-or him, mathematics
was not an easy subject but being able to understand was important. Although he received
extra help in the form of additional lessons, he was also keen to be successful with the
mathematics taught in the main clagn.the presence dfis peers, this would contribute to

his sense of belonging and social acceptance in the mathematics classroom.

Damien hadeeds that were not being mena he attributed the blame for hidifficulties ©
his teacherHe had no power to change thgtuation whenhelp was not forthcomingnd
his own efforts to understand were unsuccessfithesaecollections of being neglectete
associated with #gack of personal agency and control over the learning prosésswhich

Damien expressed some frustrationtire focus group

Anna was a student who had also felt neglected in classes at school.

z ZU $8Z C ]v[§ P}8 8Jlu Z A 8z C He 38Z C[A P}3 3z
*SH VvSe ¢} SZ C ipesS pe S} %oueZ Clp ] J( Clu ] V[S P S
you in a lower group or whatev. (Anna, HB2
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LikeDamien Anna saw the actions &éachersin schoolas contributing to her failure with
mathematics but identified organisational issues as the underlying cause. Her reference to
the large number of students in a class and the pcactif sending weaker students down to

a lower set would suggest that she attributed the blame to systemic souatiesr than

personal teacher decisions. She understood that teachers with large classes did not have the
time to devote to individual studentgparticularly those who needed significant additional

input to make progress, and percei the school system of ability groupiag a convenient

means of dealing with the problem.

Anna also made a comparison between herself and other students icldb® She

describeda differentiation between pupils on the basis of ability that favoured the more
mathematical students and overlooked the needs of those who required extra support.

&EIU VvV [* %}*]3]}vU 8Z <3E}VP «3pu vse AthiEthdse les¥eE]A]o P
and understanding mathematics seemed to be the key to acceptance in this classroom
community. Likddamien Anna experienced a sense of being unwanted and not really

belonging in this learning communidccompanied by similar lack opersonalagency.

The comments fronDamien and Anndlustrate some important aspects tie experiences

of students who disliked learning mathematics in school because it was associated with
unproductive attempts at learning the subject. A failure to mpkaegress with mathematics

in a classroom situation led many students to identify themselves as a person who could not
do mathematics and did not belorig a communitywhere learning mathematics was the

main focus. Students such as Damien and Areaeda functional mathematics course in
college as a new opportunity to address the deficit in their skills but the legacy of previous
failures remainedSome of thesearriers to reengagngwith the subjectresulting from

previous experiences will be exploragther in the followingsubsectiors.

5.1.2 The legacy of negative emotional experiences

One group of Beauty Therapy stude(C2)expressed their initial feelings about taking a

functional mathematics course in college as follows:

Diane So how did youefel when you found out you had to do functional
mathematics?

Nina: Absolutely gutted.

Isla: /] v[§ o]l ]8X

Jess: | thought | was going to cry.
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These three students had spoken previously about finding mathematics difficult in school

and how they had di#ded the subject but there was evidence of strong negative emotions in

their reactions to the prospect of taking a functional mathematics course in college. Being

unable to understand mathematics in the past had been an uncomfortable experience but

the acompanying emotions were so closely associated with learning mathematics that they

resurfaced when faced with taking another mathematics course, even in a different
environment. Their emotional responses were deeper than aditary response to a
specificsituation in the past, leaving a legacy that affected their expectations of college

mathematics lessons

Other students indicated their low expectations and sdficacy beliefs by speaking about
their assumptions that any further attempts to learn mathatics would only replicate the
negative experiences of the pagroducing similar outcomesnd emotions. In contrast,
Carrie had a poor experience of school mathemdéssonsout explaned the change in her

feelings within college

But | feel like at* Z}}o %o }%0 A}puo o pPZ 3§ Clu ]J( Clu
lu SZ]JvP Jv u 8Ze AZ E +« Z & %o }%o0 ips3U Clu
iues o]l ZKZz / }v[3 IVIA 18 13Z HCarjerHB)
In schoolCarriehad felt surrounded by studentsho seemed tounderstandmathematics
andshe thoughtmay not be sympathetic to her difficulties. Slwasemotionally sensitive to
the reactions of her peers and feared exposure of any mistakes but in collepadteund

security ina contrastingclassroom environment. Like Anna, leenphasis orcomparisons

betweenherselfandother studentsindicatesthe importance of being socially accepted and

comfortable within the classiom community Therewere, howevernegative effects from
peers thatstill affectedsomestudentsin collegeandone examplewill be explainedas part

of the following subsection

5.1.3 The behavioural consequences of negative experiences

The need to be identified with a social group and share the values adopted by atbes

strong influenceshat affected studenbehaviour.For example, data from the first term

activity indicated that being distracted was a common occurrence in school mathematics

lessons 8 out of 10lresponses fronstudents indicated they were distracted half the time

or more) In the case studgg this aspect of classroom experience was raised by B@&] (

~

] v[s
IviAU

who talked of being distracted easily in school but also admitted to continuing with similar

165

Iy
/



behaviour in college mathematics lessons. The cycle of poor achievement, disinterest and
disengagenent seemed hard to break. Although Sian blamed others for her lack of
engagement she appeared to make little effort to change this habitual behawiawing
developed a strategy to avoid learningathematics, shéound it easier to continue with this
approach. There was a lack of resilience that led to choosing inactivity and avoidance over

an effort to understand mathematics, despite the inevitability of the result.

Other gudents who had encountered difficulties with mathematics in school often found
their own ways of coping with the situation and had established patterns of behawaour
avoid engagement with the subject
He / ] Vv[8 pv Ee*3v ]J8U S}JA E - 8Z v [/ P A p% A]S
concentrated on more that | did understand, you know what ameo
get a better grade and stuff, but in maths, because | knew | was going to

(Jo v /Iv A/ ]vVv[§ uv E+3v ]85/ 8Z]vl 8Z §[« AZ § u u
on it. (Eva, B2

A e % E} 0o us Jv uv E+3 v JvP u 8Z u 8] » E uhjexBasdone E i §]}v
that was too difficult and not worth the effort. Like Sian, she avoidedh@matics rather
than persistingvith efforts to understand it, althougher course of action wadifferent. For
Eva, the difficulty of the subject andack of redience led her to aefinite decisionto make
no further effort. It washer own deliberate avoidance that determined her destiny as a
failure in mathematicdut she accepted this without trying to blame otheg&slf-efficacy

was low and there was little @ectation that anything would change.

Students who had disliked mathematics frequently employed strategies to avoid the subject
rather than engage with it. Sian deflected the blame for her lack of engagement to her peers

but othersbelieved the roottause lay with their teachers.

dZ C %] | $Z % }%0 v SZ]vl ~/[u P}]vP 8} Z 0% $Z u $§Z
H( He 8Z C[E& P}]vP 8§} P S Z]PZ PE us ~/[u v}is P}
§Zu_ v AzZzv A (]o ]8[* ~ZU C}u }po Z A }v §8 E_X
really them AZ}[+ v}8 /E%o0 Jv]vP <}u 8Z]vPX v AzZ v 38Z C[E
Z 0%]VP pe v 8Z C[E Z 0%]vP 3Z u A [E P 83]vP ]*3CE
olp v [/ v H% P SSJvP 1] | }US }( 0 ee}veX *°] o0o0C 8§z
down to the teacher giving them people attention and notigg these
%o }%0 88 vS]}vX A} Jv e Z}}o / }v[S §Z]vl u §Z« ] P}} X
(Marion, PA2

Marion perceived the apparenteglect in clasas a type of social discrimination by the
teacher that resulted in her being unable to understand much of the work. Her periods of

inactivity and low level of engagement seemed to lead to a cycle of distraction,
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unacceptable behaviour and eviction fromethlassroom that further reduced any learning

opportunities.

Frustration and stress wemaentioned by several groups in relation to themotional
responses to mathematida schooland ative avoidancevassometimesdiscusseds a
means of dealing with stressful classroom situatioRor exampleJake(PAlyeferredto
walking out of the lessowhen stressegdsuggestinghat the need to escape from the

immediate situation was stronger than fear of the consequences.

In other cases, students exhibitedreore passive avoidance involving quiet ron
participation. This sometimes resembled a carefully constructed art with the aim of being
overlooked in a busy classroamsillustrated bythe following exampldérom a lesson

observation in college

Mollie, who wa on a Level 2 Hairdressing course, attended functional
mathematics classes taken by Richard. On the occasion of the first
observed session, she arrived slightly late but had time to spare before
the lesson commencedecause Richard decided to wait for eth
students who had still not arrived. The lesson was held in a multi
purpose room with computers on work surfaces around the perimeter
and set of tables in the central area. Mollie chose a seat in front of a
computer with her back towards Richard so sbeld avoid interaction.
Whilst other students enjoyed a relaxed conversation with Richard,
Mollie was more intent upon applying mascara using the blank
computer screen as a mirror. When the lesson started Mollie continued
to attend to her makeup for sometime. Eventually shéurned around

V 0]*S v (}&E A Z]o lesspnibfroductor but soon lost
interest. When he offered pens to students who had forgotten them, so
written work could commence, Mollie took no notice. She returned to
her makeup and, once completed, spent time adjusting her baite by
re-arranging multiple hairpinsEventually she decided to let down her
hair, brush it out and start again with the hairpins. When she finally
turned to the worksheet that had been handed out stedlmissed most
of the verbal instructions, struggled to find a pen and clearly had little
idea what to do. Her halfiearted attempt involved copying a few
answers from a friend before giving up and concluding that it was too
difficult. Mollie later explain §Z § «Z }po v[S§ } u 8§Z u §] X
avoidance tactics, developed in school and replicated in college, made it
likely that this conviction would remain unchallenged in the near future.

Mollie had developed a means of avoiding mathematics that reliredleeping a low profile

in a group where others demanded attention. From subsequent informal conversations with
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Mollie it seemed that her reluctance to engage with learning was based on a belief that she
could not do mathematics. Her lack of resiliencesvagphenomenon demonstrated by other
students within this section, such as Eva and Sian, who accepted the inevitability of failure
rather than sustaining any effort to improve. The results of these actiongfiacts on
learningbut the impact of failuretself, evidenced by low attainment, was also significant

and will be further explored in the following subsection.

5.1.4 The effects of prior attainment on attitudes

For most of the students in the previous section their perceptions of a failure to uiathers
mathematicswere accompanied by loattainment in the GCSE examinatidbCSE grades
were commonly used by functional mathematics and vocational staff in their interviews as

}JVA v] v8 Zo o[ 8} ] Vv3](C 32} AZ} A & ZpsjdepedEtor[ }u% E
have achieved a satisfactory standard. This distinction between success and failure was
important to students and the following short portraits of five students from ti&in case
studies will show how their prior attainment in mathematics afé= their approaches to

taking a functional mathematics course in college.

Ryan(PAl)already had a grade C in G@&Ehematics and could see no reason why he
needed to do mathematics. Although later his views changed, his initial response was that
this was a subject he would not need to use in the future and therefore did not need to

study any more.

Simon(PC1hlso had a grade C in GCSiEhamatics and failed to see why he needed to

take another mathematics course. His response was to attend the lebsbmet

necessarily participate. The departmental policy that required him to take a functional
us3Zusg]e }uEe & *pod Jv Z]Ju o] & 8 oC A}] JvP 37z A}YEI /
Av 8Z u}} _U u l]JvP 0]550 % E}PE ¢ Vv 2}u SJu ¢ J*EP%S]VP }

Tina(PC1)from the same Public Services group, had also achieved a grade C in school and
could see no point in having another qualification in mathematies.response was a more
passive acceptance that doing the functional mathematics course wagiaement so she
would have to comply. She quietly completed all the written work expected in lesswhs

was frequently allowed to leavearly as a reward.
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In contrast, DamieiPAlwelcomed the opportunity to imprae. He felt his grade E in GCSE
mathemaiics would not be sufficient for his intended career in the Fire Service and for him a
functional mathematics course in college was a second chance to address the deficit in his
mathematical knowledge. Despite his lack of success and a negative expefiscbeal
mathematic lessons he was keen to make progress and conscientiously applied himself to

the task of improving his skills.

Sian(PC1) o} Z PE s'~ us o | u] vi* u}3]A 3]}vXx ~z
being distracted in school and refed¢o being thrown out of lessons but was also easily
distracted in college. Sian thought the only reason for taking a functional mathematics

course was to gain another qualification that would allow her to progress on to the next

Public Services coursednllege. Her response to functional mathematics lessons was to

avoid doing any work and leave early whenever the opportunity arose.

The different responses of Ryan, Simon, Tina, Damien andoSiamctional mathematics
were typical of the range of initigaeactions of other students to functional mathematics in
the research. Attitudes formed during their previous experience of learning in school were
important but there was a clear difference in initial responses from students who had

already attained &CSEjrade CGandfrom those who had not.

Ryan, Simon and Tiffiailed to see the point of doing a functional mathematics course

He 3Z C Z oE C Z] A Z+ Sudents Wiogdda grade @ X
aboveoften adopted a similar attitudevith comments such as functional mathematics being
*Ju%oC ~A ¢35 }( 3Ju _ v " 8Z]vl 8Z %o }%o0 AZ} Z A PE
E -+}v_X ~}Ting rellittantly accepted the situation whilst others reacted more
strongly. Attitudes of frugtaition and resentment were common, even if submerged under a
facade of compliancesince there wasin underlying sense of injustice at having to continue

with a subject for which they had already attainadacceptedstandard

Students withower GCSIgrades such as Damien and Sian, seemed more affected by the
Jv(iop v ¢ }( 8Z ]E % *3 /E% E] v *X u] v[* %}*]3]A 33]3p
opportunity to improve, was evident in some leattaining students but for many the desire

to learn was constrairgeby lingering attitudes, emotions and low expectations from the

past which sometimes proved difficult to overcome.

Achievement irmathematics was often associated with positive attitudes and emotions for

students. EllieAle A « }( 3Z }%o]v Hink §13ths couldbe fun if you could know
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Az § 38} }_ VPEIC A% E - *Julo & A] A A]8Z Z]+ +8 &8 u v3 " [u
]SU <} / o]l ]18_X K§Z E +Sp vsSe }vv § SZ ]JE& ]eo]l }(u SZ u s
of ability with expressionsp Z « A/ v[3§ } ]8X dZ §[e (8&&L HC1né®e o]l 15 _
was a common view amongst the students that failure with mathematics was the cause of

negative attitudes but success brought more positive attitudes and emotions.

For some students, hasver, an improvement in attainment alone was insufficient to
ZVvP v P S]A 83]8u e+ v u}8]}veX " A E o *Sp vseu 335 u
v[$ } u &asa, HA1)v ~/plways found it hard Carrie, HBLimplying that their
expectationof making any improvement were low. Forexample, Z] Z & [ , |]E & <°]VP
group, Zarapassed the Level 1 examination maincludedthat her examination success was
i 1 e Sfluk&land she had learned nothing. With a history of faarticipation and a lackf
any qualification, even the achievement of a positive result for Zara seemed insufficient to

change her belief that she could not do mathematics.

At this point it is worth noting thadf the 103 students in the focus groups, only 78 declared

a gradem GCSE mathematics ajugdt over half of thesehada gradeD or lower(41/78)

whilst a similar number had achieved a grade C or ak@v&8), although most of these

(30/'78) wereonly agrade C. From discussions in the focus groups it became clear that some
students did not declare a gradecause theyad not taken the examination whilst others
preferred not to disclose the information, indicating this was a sensitive. &eato

differences in college and departmental policies all these students were taking a functional
mathematics course. The implications of college policies will be explored furtBeciion
5.2.3but, firstly, other factors in the transition from school to collegdl ae discussed that

had an impact on student attitudes and engagement with functional mathematics.

5.2 The transition into vocational learning in college

5.2.1 Changes in organisational culture

Students were aware of being in a different cuttim college and readily identified contrasts
with their experience of schoaln this section comments froseveral case studiesill be
used to explore the main differences between school and college that were highlighted by

students.

George, Neil and Adpail PB2J describe the differences as follows:
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Abigail: KE C}np v P}(JE (PXt[E o00}A 3} P} JE (
of the premises at break and dinner.

George: v Clu }v[s Zz A &} ZE o0 CIJ](Clu IVvV[E AV
Abigail: t  }v[S V8 auniform.
Neil: The best bit is if you need to calm down you can take yourself

outside and like calm down without someone jumping down your
throat at you. You can take your phone calls. You can go to the
toilet.

These responses shahe valuestudentsplaced on the relative freedottiey experienced

]Jv }oo P }Ju% E 38} « Z}}oX dZ]e A - tuulv 8Z u Jv e3u VvSe]
past and current experiences and most studedtgeed[or &trongly agreed(87 out of 103

responses) that there wasane freedom in college than in schodhefreedom involved

more opportunities to make personal choices atddentswelcomedapproacheghat were

more flexible comparetb the rigid rules that had controllettheir behaviour in school.

George* v E ]Jamprmensimplythat there wasfreedomto leaveclassat any timein
collegebut observations of lessons showed that this was clearly not the case although there
were differences in rules and methods of enforcement in college. For example, gitthou
students did arrive late for lessons on several occasions, this behaviour was neither
condoned nor actually punished. Teachers made their expectations clear and sometimes
negotiated within boundaries rather than directly applied strict rutesident peceptions of
freedom might therefore be better interpreted asmnawareness of less restriction and

control from the college ovetheir lifestyle rather than a conipte absence of rules.

Harry and JedQAJ agreed that there was more freedom in college pubvided a different

reason fortheir conclusion.

Harry: z ZU }oo P ]e v}§ e}u 8Z]vP 8Z 8§ C}pu Z A 3} }
§Z v+ Z}}oX K Al}pueoC ]8[« o0}8 3835 E Y o]l Y pus
open and flexibleAndthe times as welY

Jed: Yeah, because you}v[s Spu 00oC Z A 8} }u A EC u vC
your course do you?
Harry: [8[« ipes SZ&E cCe A IX

The timetabling of vocational courses often meant student groups would only be attending
college for four days a week, or less, although sometimes these protracted days

compared to schoolled and Harrgppreciated this reduction in the restrictions imposed on

their livesby the college. Although most studen&greed[or gtrongly agreedthat they

found their course interesting (91 out of 102 respom@ v A v3]vP 3} "Ju% E}A uC

B 8]}v_ A « 3Z ¢ }v Uu}*3 %}%puo E E <+}v (}E }u]vP &} }oo P
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rankings, many seemed pleased that their education was no longer a daily, compulsory
activity occupying the entire weeHl heir vocational edwtion seemed valuable but there

was also an attraction in having less restriction from authority mede independence.
Choice was a subject raisby studentsn several differenfocusgroups.

| think the thing about college is you choose what lessans want to
}AZ & » S Z}}o CIpu[E (}E S} } ]sX z}u[A P}s v} Z}]
S§Z S[« AZC 0}S }( % }% 0 }u S}(SampoldR) X
dz E A - o}e E }vv 3§]}v ]v }oo P SA v «3u vihdir¥k Ee-}v o
education than theravas inschool The freedom to choose was not entirely without
restriction, since their prior attainment had largely determined their place on a vocational
rather than an academic pathway and also affected the level of vocational programme they

could take.n their rankings of reasons for attending college, being interested in the course

emerged as the most common reason given by students, followed by wanting to improve

their education(See Appendix 3,page288). Most students in the focus groups seemed to

believe they had made their own decisions even though their choices had clearly been
restricted ty course entry requirements anth somecasesby parental pressure to

continue in education. These choices, however, contributed to a perception that they now
had greater agency and contraVer theirpathway and made them feel more favourably
disposed towards their college programme than their general sobdatation, about which

there had been little option.

Thestudentshad entered an organisation which personal responsibility, independence
and individual choicevere encouragedand these values had ban to permeate their

approach to learningasSan explained earlier

The difference in school and college that | noticed is that in school you
PSS (JCE 8§} } 8z A}YEIX /v }oo P Y o]l [/ ue &} oA C-
§Z 8§ Z E+U p3]v }oo P J(CIu }VvV[E A vs 8} } 13 15[ Clu
(Sian, E1)

The strict enforcement of rules in school meant that she felt unable to avoid work but her

response was toesist rather than capperate withauthority and there wagriction with a

system that imposed values and demanded compliance. In collegexgleeienced a

freedom to make personal decisions about her participatiod, although she realised this

implied acceptance aksponsibility fothe consequences, she welcomed the opporturity

make a personathoice



The absence of conflict or punishnteas a result of personal choices was an aspect of
freedom in college that was important for students. Disagnents with teachers seemed
lessfrequent incollege than in school, as Ryan explains.

/ ( o o]l He 3Z C[E Z-+} (38 EJ[ik¢Tomplymare A v§ 3§} o

with them instead of getting liket usually | have my shirt hanging out

and our teacher was really strict on uniform and he would always take

me out of the lesson and | would miss 5 minutes at the start because |

was getting shouted at for JvP « Eu((CX ~} 8Z v/ A « o]l / ] v[§ G

want to work and work with him because he was just a dick.
(Ryan, R1)

Z C v [ -aonwliance with a strict uniform code led to confrontations that affected his
attitude to mathematics lessons ancdh implications for his progresBespite demandfor
a personal change in appearan&yandid notsee the reason for this attention to detail and
the outcome was diminishingrespect for higeacherrather than compliance with the
rules Their differene in values about uniform resulted &damaged relationship and a

E « ]Jv ZC v[e VP P u vs A]3Z o EAlgsFridit apgtoacbteE}}u X
discipline in collegenowever,encouraged him to comply rather than rebel. Like Sian, he
appreciatedbeing in a position where he could begin to make personal choices about his

behaviour rather than being forced into situations in which he was uncomfortable.

The relative leniency of the rulén college made students like Ryan and $éhthey were
being treatedin a moreadult manner. This was an aspect of college life frequently quoted

by students as a welcome change in their transition to colldgeshown in Appendix 3.

(page288) many studentsdgreedor &trongly agreedthat they were treated like adults in

college (74ut of 101 responses) and were treated better in college than in schoa ¥ 6f

103 responses)

Studentsparticularlyreferred to a differencen their relationships witltollege staff

compared to those with teachein school.

You can actually have a conversation with your tutor instead of like
Az 815 A« o]l & + Z}}o A]3Z C}JpE 8 Z EX z}pn }uo v[$§
their first name. (Kerry,HB1)

Using first names was indicative of a change towards more open communication and a less
formal relationship with teachers. Most studen#greedfor Ztrongly agreedthat in college

§Z C ] P & }v A18Z 87 & ((_ ~067 }us }( iii E *%o}ve o= v u VC
their functional mathematics teachers in college more than in school (64 out of 103

responses)As Ran and Darren explained earli¢hey liked ad respected.indsaybecause
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of hernon-confrontational approacland positive attitudewhich contrasted with their

expectations but had the effect of encouraging them to work with. her

The effects ofteident-teacher relationshipsvill be explored furthein Sections.4.2but the
aspect ofgeneralsocial %S v A e Ju%k}ES vS Jv eSpu vSe[ SE ve]5]}ve &}
environment as Marion explaied.
v C}p PSS} }looPUC ZU v Clpul (E]vVv e }v[S C}uM
first came to college | walked in the cdaand | was looking at those
%0} %o O v [ 8Z}uPZ3% ~KZ uC P}ezU AZ} & &EZ + % }%o0
§Z}uPzs "dzZ C[E® v}S P}lvP S} ul P}} (E] vV X t[E ipes
0 *Z }u%o0 3§ 0C AJ3Z ](( E v8 % }%o0 _ us8 3Z v A EC}v
P S o}lvPX ght]S[s o0E&E] (Marion, PA2)
Marion gave the appearance in the focus group of being socially confident but she had been
nervous about finding her place in a new group of strangers and uncertain about the
outcome. The possibility that personalities would conflict and that charactetddvmwt be
able to work together seemed a very real possibility. These social adjustments were a major
part of the transition into college but after several weeks most studeggseed[or Zrongly
agreed[that it had been easy to make new friends (83 ofi.03 responsesglthough their

comments indicated that this had not been achieved without some negotiation

These newlestablished social relationships also had an impact on individual learning. For
example, students were exposed to a situation inchithey were sometimes working in

mixedage groups. Teachers remarked on the positive aspects of this integration of mature
students with schoeleavers, due to beliefs that the attitudes of mature students, often

perceived as more serious and committeddha positive effect on the younger students. In

§7 e ¢3UC}(Z]1Z E[+PE}U%U Z}A A EU d E ssom&pu 00C Z
of the class, due to her problems adjusting to college and her persliffialiltieswith
functionalmathematics. Leaing depended on others within the social structure as well as

the attitude of the individual.

Elaine, a mature student on a Construction coyGE2explained how the social situation

within the class was important for her in the learning process.

Diane Do you feel any more positive now?

Elaine: Um, yeah, because obviously | know the group a lot better which
% E} 0C Z 0%e*X pe SZ E [* V} %}]vS ]Jv u <]8¢
C}u IVIAU C}p Vv[8 8 0l 8} 8Z u}E 1 3Zu (}JE Z «

WhereaswBZ $Z PE}u% 3Z & /[u JvU A 00 Z 0% z
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stuff, which is better so, yeah, | think now is a lot better than when |
first started in September.

Informal interactions and support from fellestudents were an essential part of the

learning process for Elaine and she did not expect her understanding to be solely éepend
on input from the teacherThe freedom to interact, discuss and help each other was a
means of enabling learningo establishing good relationships that could be used to
facilitate understanding was essentiitachingpractices observed in the study varied but,
for many students, a supportivdassroom culturén which they could work together and

learn from each othewas important for functional mathematics

This approahreflectedsome ofthe practicesobserved and encouraged vwocational
sessionsActivities in observations dtublic Servicesession®ften involved a cabperative,

team approach to tasks argfrongrelationships between students were vital to certain

activities such as expeditions. The use of informal discussion as a means of peer learning was
also common practice for those who shared work spaces ist@ation and Hairdressing.
Theseapproaches wereembedded into vocationdearningso studentsexpeded to support

each other and work together informall#fective learning ifunctional mathematics
classroomseemed to be dependenin an awareness of #se aspects of theocational

culture and the adoption of similar values into the learning process

5.2.2 Adapting to the vocational learning environment

Students often referred to their general experience of college in positive terms compared to
their time in school. With respect to their vocational choices, most studdateed|or

gtrongly agreedthat their course in college was interesting (91 out of 102 responses) and
that they liked the subjects they did (89 out of 103 resges). In this sectiom,short

summary of a obsenationin the Beauty Therapyraining slon of a student group (HC2)

will beused to illustrate some of the distinct features of vocational courses and how these

JVESE] u8 8} Z vP e Jv «3p vSe[ A op *U E}o situationsE% & S]}ve

The morning session was underway and activity was already taking place
when | was invitedinto the salon. The students were giving facial
treatments to clients, who were mainly family or friends. This involved
individual skin consultations and oite-one practical work with the
clients. Some students had been paired with otedrom the class to
practise the facials due to a shortage of clients. One student, Nina, was
demonstrating the treatments on aoll [ (artificial head) to students
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who had missed the previous sessitfina explained how there were
several stages in the dal and each had to be completed properly. She
was aware that the full treatment should take 80nutes and that extra

time would lose money in a real working situatiohnother student,
Gemma, was acting as the salon manager. This involved replenishing
products when necessary, keeping records of the times taken for
treatments and generally making sure the salon was running smoothly.

Quiet, relaxing music was being played and each student worked
individuallywith their client at their own couch. Severaines during the
session studentsvho were working togethewere reminded by the
teacher to only talk quietly and politely. Those with real clients were
expectedto talk solely to their client and not chat to other students.
Maintaining pofessional behaviar was an important aspect of salon
practice. All the students were wearing clean uniforms and had taken
care over their ownpersonal appearance. After completing her
demonstration Nina explained to me that students were expected to
maintain their own unibrms, have their hair tied back and keep
jewellery to a minimum. Apart from controlling the atmosphere, the
vocational tutor watched and advised, acting as a guide and source of
further information when necessary.

At the end of the morning session theetlts were accompanied back to

the reception area whilst other students cleared up the salon. After a

short lunch break the students returned promptly to prepare for the

afternoon session. They entered the roamattingloudly but once roles

were allocatedby the tutor and clients were ready to be collected from

recepion they pulled the blinds dowrswitched on the soft music and

quickly re-created the atmosphere of a professional salon. The

transformation from studers to professional beauticians was cléar

evident in the few minutes that that preceded the entry of new clients

to the salon for the afternoon session
This observation was notable for the way in which the students were expected to adopt
professional standards of conduct within the sglamich contrasted with their normal
informal student behaviour. Learning to adopt new roles formed part of their training and
was an essential part of preparation for the workplace. Showing politeness, adre an
personal interest to customengere valuable skilthat had to be learned and maintained.
The training salon was designed to simulatealistic working situatiomising he same
products, equipment and basic practices as a commercial saibstudents still had to

learn to become professionals
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Working in the training salon involved responsibilities studentsto make decisions about
treatments, behave professionally asdmetimessupervise their peetsThe level of

responsibility when dealing with real clients was significant compared to olasslearning.

Within the salon there were strict rules regarding uniform, personal appearance and
conduct but there were also freedoms. Students were expected to focus on their client
during the session and avaithprofessional chatter with other studentsit walking around
to collect equipment or productand consulting witlothersfor support or advicevere

acceptedworking practices

The practical skillssed in the salon were closely connectedheory learnedn other
sessionsProcedures for treatmats had to be memorised argtudentswere expecteda

recall relevant theory duringonsultationsThe vocational tutor later explained how an
integrated approach worked well, with theory taught in the salon prior to a practical session
or with constant réerence to theory in a practical situation. Theory and practical may have
appeared as separate items on student timetables but the delivery was linked and staff

viewed these as integrated parts of one programme.

The tutor role in the salon during the pitémal session was mainly to observe, support and
advise. Students requested advice and help when necessargcmadionallyhe tutor

would intervene to make suggestions regarding the practical treatmentsect errors or
control deviations from professnal behaviour. Although she represented the definitive

source of knowledge, students learned from each other as well as from their tutor.

Observations in other vocational areas showed some simjiproachego learning.

Students worked within frameworks rules that related to health and safety requirements
and professionabccupationaktandards, yet had the freedom to make individual decisions
about their work. These learning situations were characterlsgdeveral common features

that contrasted wih student descriptions of theiiormal educationn school. In summary

X students were expected to take a personal responsibility for their learning
students sometimes took personal responsibility for clients or other students

X the learning experiences werdten focussed on developing practical skills but
knowledge gained from theory sessions was integrated into activities

x theory and practical were often intertwined into substantial tasks, with multiple
elements and time scales that stretched over days eeks

x there was freedom to work to an order and pace tBatted the individual within a
given time scale.



X values relating to the goal of employment were evident in the sessions, influencing
the activities and working practices
X there was a physical spaaed freedom of movement around the salons, workshops
or eventhe classrooms usefbr vocational sessions.
In their transition to college students had to adapt to these changes and learn how to deal
with new learning situations with different responsib#ii. This seemed to emphasise the
differences between vocational learning and functional mathematics lessons where more
formal approachesvere often retained. The implications for functional mathematics
teaching will be further explored iBection 5.3.3 bt these observations clearly indicate that
students were quickly becoming familiar with a new environment with contrasting values to

those in formal education.

5.2.3 Influences from organisational policies and approaches to
functional mathematics

Policies ér functional mathematics in the three colleges all involved partially devolved
responsibility to vocational departmentsE Z+ 2£yéowhen there was a centralised

staffing structure in place. One manager described the dual policy approach as follows:

We have put together a poliowhich covers the staffing, the delivery,
qguals on entry, guided learning hours, the policy, actually within the

« Z}}oU He <+ Z}}oe AJoo Z A 3Z ]E }Av *% ](] %}o] C
based on the guidelines we have got §Z]¢ *S3@E & PC %0 v A [A %ou$s
together. (Manager, College A)

Policy was developed at both senior management and departmentalbevenacted
policiesvaried between departments since, in practice, many decisions were made at
departmental level rathethan by managersith crosscollege responsibilitie§he
particularelements highlighted by this manager were comnieatures of policieén the
other collegesproviding resourceto supportteachers supplying guidelines about options
for students basedn their prior attainment and specifying the hours allocated for
functional mathematics sessions based on current levels of government funding. These
reflected a response to practical issues such as staffindemmthersupport butalso a need
to respondto government recommendations amnhtional funding guidanceFunctional
skillsmanagersn the case study collegedso provided structures for internal moderation

andrecommendationsegarding student examination entries.
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Thestrongexternal and finanail influencesneant thatcollege polieesdid not necessarily
reflect the needs of students, even though managers stated that this was important. In this
section,three particularcollege policies will be examinddiat emerged from the research as

the maininfluences of significance the studente Experience of functional mathematics

x Policies on which student groups or individual students should take functional
mathematics
Policies on the level of examination entry to be taken by students
Policies aboutunctional mathematicsequirements for pogression to the next
level of the vocational programme

In the first section of this chapter, the effects of prior attainment on student attitudes
towards taking a functional mathematics course were explofbdse attitudes were
interlinked with policies that determined whether students witlG&Sigrade C in
mathematics would bexempt from takingunctional mathematics onot. The

requirements of differenpolicies fell into four main categorigas follows

compulsory for all students on a particular course with no exemptions

compulsory for all students on a particular course who did not ha8€8E grade C
optional for individuals on a course (although this usually included some restrictions)
restrictedacess (heaningstudents would be expected to takme functional skill

but the choice of skilvould madeby the departmentor the student group.

PP

The main impact on individual studeydgrose as a result of functional mathematics being
imposed as a compulspsubject A number of cases will now be described briefly to
illustrate the range of responses and outconfes studentsfrom the compulsory and

optional policies that they encountered.

Firstly, DarrerfPAl)explains his position as student in a groupandnthere were no

exemptions.

Like at the start of the course most of us were confused on why it was
relevant to this course but now | see it is relevant. (Darren, PA1)

Despitesome initial doubts abouhe valueof the courseDarren began to understand the
relevanceof functional mathematicaind students from this group later talked about having
a betterunderstanding and increased confidence to appbthematicsinto ZE& o o]( [
situation. In this case a policy that had sad an unwelcome addition the vocational

course actually became a beneficial experience.



Not all the students, however, agreed withigtviewas demonstrated by these comments

from two students on an Electrical Installation course (CB1)

Ethan Ithink ]§[+ ip+8 §Z & &} o]l & u]v CluX
Tom Refresh your memory.
Ethan dZ & A « v}3Z]JvP v A]Jv ]88 8Z 38 A ] 828/ v[§
at school.
Tom I IV}A % }% o0 AZ}A }v J(( & v8 }uEs e« v 3Z C
}JA Jv u §Ze v $Z C }upSudctidnalskills course
but we do.

Ethan and Tom had also been given no choice about taking functional mathematics and
approached the subject with some scepticism because they had already achieved a
recoqnised standard with their GCSEtihematics grad C. By the end of theearthey had
still failed to see the purpose and, from their position, the course was only useful as a

revision of work that might otherwise have been forgotten.

They were also aware of a difference in policy between their depamtrand others in the
same college. There was concern about this variation in policy and a sense of injustice in
being forced taake the subject when othestudents in the same college weegempt. This
inconsistency seemed to result from the devolvedo@ssibility for policyand suggests

there were disadvantages in allowing departments to make these decisions in addition to

the intended benefits of being able to relate policy to vocational needs.

Students who were given the option of taking functionaltheanaticsalsodemonstrated

mixed reactions, as the following example shows.

Oliver: I A« 3 EE](] me /Iv AJ A« A | §]18X /[ }uo -
v}S } % CE vS P U/ }po v[S } & S]}*U / }po v][S
}uo v[(s } (JE&upoveE Z WHS ] op }us oP & X /
it all now.

Martha: /| A« E 00C VPEC He / 8Z}uPZz3 15[« }JA E v
have to do it again. Oh yeah you do. | was really a bit cheesed off
about that.

(Later in thesamediscussion)

Martha: Y ZU /[u Po

/' Z A }v 18 8Z}uPZz He o]l / o] |
}JvP ]SU ] v[§ P

§ VCAZ & X }us 8 ujvsdze v [

Oliver and MarthaRA2 had the choice of taking functional mathematics or GCSE
mathematics or no mathematics at all but were recommended to take a course due to their

previous low attainment at GCSE. Oliver opted into functional mathematics because it was a
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subject he knew haeeded to improve and his decision resulted in a very positive outcome.
Similarly, Martha underwent a transformatiom her attitude and achievemenmtespite her
initial adverse reactiotto the prospect of taking a mathematics cours®r both these
students, opting into functional mathematics meant acting against their initial emotional

reactionsandbut the outcome was clearly worthwhile.

Policies that made functional mathematics compulsmryptionalled to varyingoutcomes

for studentsand were dependet on otherdifferences, such agheir on-course experience
and prior attainment For OliverMarthaand Darrentheir initial reactions were negative but
there were positive outcomes. The effect Bthan and Tom of differencés policy
requirementsbetween departments however provides an example of the unintended

conseguences of some college policies.

Interviews and informal discussions with staff revealed thahiscollege every studenvas
expectedto take one functional skill but that the choioé whether this would be

mathematics, English o€Twas a departmental responsibility. This was typical of the
approaches in the other collegasd seemed to originate from governmepgtidelinesat

the time of the researcthat required students to taket leastone functional skillThere

was some evidence in staff enwiews that departments trietb select the functional skill

that seemed relatednost closelfothe u v « }( *3u acitgna specialissbut

focus group discussions suggested thegse choices did not always match student

perceptions of their neesl Students wanted to see policies that were fair, equitable and
offered clear personal benefits. Inconsistencies, unexplained policies and a perceived lack of

relevance for the individdavere sources of discontent.

Furthermore, some policies placed inappropriate constraints on student opportunities. For

example, English was selected as the compulsory functional skill for all Level 2 Hairdressing
students in one collegeSnce the policyonly required students to take one functional skill

this meant that tudents with low attainment in mathematidsad no opportunity to

improve their understanding of the subject during that ye&ine consequences of policy

decisions made in response tovgwnment guidance were, therefore, sometimes counter

% E} u S]A Jv 8 Eue }( *3p VSe[ o E}PE ¢+ A]3Z u 3Z u s8]« C E

those who needed to improve.

The second policy withsignificantimpact on the student experienamncernedhe level of

examination entry for individual students. Policies sometimes restricted students to a
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certain level of qualification. For example, in some cases a whole group were all efatered
the same examinatiorven though their teacharbelieved somestudents were capable of a
higher level Other policies allowedndividual studentdo be entered at different levels but
there werevariations regardingpow that level should be determined. Some colleges
U%O0}C Ze+ ([ *SE § P] « v fonaSquAEificatidnutleyw dould easily achieve
before possibly allowing them to try a higher level at a later date. Each of these policies led
to some confusion amongst students about the value of the course and the qualificas
© e}v[e }uu vS JeOU*SE S

/[ 8Z1vl (J& u ]8[* }voC <«p]A o vs 8} AZ & '~ « | P}§ «} |8
% }]vS0 eeY (JasonCB2

Students often made comparisons between their GCSE grade and the level of functional
mathematics they were expected to achieve by the end of the yddrodgh some students

appreciated that functional mathematics involved different skiten GCSE they were keen

to achieve a qualification that signified progression rather than a replication of the level they

had already achieved. For students with a lgrade in GCSE mathematios no

gualification at allthis was not a problem since any achievement was useful, but for others

another certificate at the same level was insufficient proof of progress. College policies that
restricted examination entriest Ze ( [ 0 A 0o }voC « EA 3§} % E}u}s Al A 8§

and qualificatiorhad little value.

The conflict for colleges in setting policies for examination entry was explained by some staff

Jv 8Z JE v EA] AeX Z~ ([ %}0] ] onAhdmbasisiaf biilding tha * 3] (]

confidence of students who had previously experienced failure but college success rates

were always under scrutiny and some staff believed this was the real driver for the policy.

This belief was supported by the way inwhigla  }oo P viv SZ]JE Ze ([ *SE §
(JE Z+3E 8Z v Z oo VP [ %% E} ZAZ v 3Z CA E vs] % &
this policy, students had to aim for a level tts@owedprogress from their initial assessment

at the beginning of thgeareven thought Z @oerhments suggested thabmestudents

would find itdifficult to develop theapplication skillsequired for functional mathematics

and achieve success even at the same nominal level as their prior attainment

The third policy eea with an effecton students was the requirement of a functional
mathematics qualification for progression to the next level of vocational training in college.
tZ v A] [+ Wp o] ~ GERCLwer@a®kpd %hat felt they had gained from their

functional mathematics course they referred to this requirement.
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Tina v}isSZ €& «<p o](] S]ivxX dzZ S[+ }us ]s8X

Aaron [§][e ipesS <«p 0](] S]}v S} P S pe Jvs} v £S5 C
Sian Mm.

Aaron } ev[S u v vCSZ]JvP Sp ooC pe Y

Tina Notif C}u[A o&E C P}3§ 18X

Sian dZ §[* 3Z }voC E <}v AZC % }%o0 31| 13 Jev]
Aaron £ SoCX /8[e ipes SzZ]JvP 8} P § }v 8§} Vv}3SZ G

In this case, students who did not complete the course or take the functional mathematics
examination were, thoretically, not allowed on to the next level of their vocational course.
There were similar policies in all three colledesg in discussions with studeniisbecame
apparent that the exact requirements were not always clear and some doubted whether the
policy would be strictly implmented. The policies themselvatsovariedbetween colleges
and departments. Somspecified a particular level attainmentfor progressionwhilst

others requiredapass at a level determined by theacher foreachindividualstudentand
others would be allowed to progress if they attended the course and sat an examination,
regardless of whether they passed it or not. There was often confusion amongst students
about exactly what they were expected to achieWigese nconsistencies seemed to
undermine a policy which, as some staff explained in their interviewsaeatasllyintended

to communicatethe importarce of functional mathematics to vocational students

53 6 WXGHQWVY SHUVSHFWLYHV RQ WKH VXEMH

5.3.1 Views of school and college mathematics

In the first section of this chaptéhe existingattitudes of students towards mathematics
werediscussed and hovhese were strongly linked to thdearningexperiencain school

classroons. Thesencounterswith mathematics contributed to a view of the subject that

had becomewell S 0]*Z C §Z SJu 8§82 C vs & }oo P Xhe"Spu vSe[ %
subjectwill now be explored further through discussions in which they compared school and

college matheratics.

In this one they relate it to real life so you can understand it better. The
one in school usetb be from a text book and the teachers just used to
make us copy out of the textbook for ah} u E X d 4B&nCA3 X

Ben had developed two views wfathematics that were very different because one
belonged within an educational institution whilst the other was linked to his life outside. The

mathematics he encountered in school was based on a fixed system of rules within the text
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book that had to bdearned and followegdinvolvingknowledgeand processethat seemed
remote from his life experience. In college he was learning through applications to life
situations with connections to familiar experierscéhat aided his understanding. His
commentshowssome similarity to theviews of other students about the frequent use of
paperbased methods, repetitive tasks and working from text books in scMathematics
was oftenassociated with boring methodsd a lack of stimulation. Thwasconsistent with
the indications from the results ofie individual studentactivity, which showed that in
school mathematics lessons many students were bored (67 out of 102 were atéthe
time [or more) and did not often find it interesting (68 out of 102 students found it

interesting dccasionalljor Zlmost nevel).

Another studentConnor alsonoted somedifferences between mathematics in school and

college.

Because at school you was ddP? u $§Z+ 8} P 8§ PE + AZ E Clu] }
certain types of maths just to get you better grades but here you do

u $Ze 8Z [+ P}]VP 8} Z 0% C}u Al3Z (u3uE o]( v o oeSu((
always going to need. (ConnorCC2

For Connor, mathematics in school wiaked to a system where the results of external
assessment were highly valued and provided the primary reason for learning. Other students
also expressed similar views that learning mathematics had been about acquiring the right
knowledge to pass an examaition and had no other purpose. Connor now found more
usefulness for the functional mathematics he was learning in college because, like Ben, he
saw a connection between mathematics and his personal life. He was beginning to cross the
boundaries and seedw his knowledge of mathematics could be applied outside a

classroom rather than simply used to pass an examination. Mathematics was becoming a

tool that he would actually use in his life rather a knowletigsed academic subject.
Charlieexpressed the cdrast as follows:
z}u ] v[S %opuS ]S JvS} ¢]Su S]tve § ¢ Z}}oX z}u ipeS 0o EvV Z
(Charlie, C1)
In his view, mathematicds schoolinvolved becoming familiar with processes and
%% E} HE  ]v }IE E 38} Z } u §Z u wasuhcandedted toAfe@uisiies
the classroom. The emphasis on learning process skills without applicatiscémario or

use ofcontext was frequently mentioned as a feature of school experience and, in many

cases, was a contrast to the way functionathrematics was presented in college.
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Jenna The maths is more like day to day problems.

Charlie: Yeah, like that what we did last week was like putting stuff in the
A vU 00 38Z ]J(( & v38 A JPZ8eX dZ 8§ A « o]vl 3§}
it?

Jenna A life-like situation kind of thing.

Jenna and Charlig€Clemphasised the practical value of functional mathematics compared
to a paperbased knowledge of processes that seemed to havelwvioususefor themin
the world outside the classroom. Practical usefulneas valued highly by many students,
particularly if they could identify an immediaggplicationor one they could foresee in the
near future.Earlier,Ryan illustrated the difference between these two types of mathematics
by contrasting the practical skills of functional mathematics to the irrelevanagaifticular
GCSES}%] U WC3Z P}E <[ $Z }E the CAGD supedijdikéto Peveribpics
in GCSE mathematicgjchas@a P & U WCSZ P }dahd geofétry @&era discarded

* M%o } ] v $mathematicsby students since thegould seeno obvious uséor thesein life.
Applications of thesgarticular areasvere difficult toidentify and the students ended to
adopt a utilitarian vievthat focussedon direct applicationgo their currentlives rather than

embracinga broaderview of thecurriculum.

There werehowever, 0 & ]J(( & v * Jv *8u v8e[ A] Ae }(u 8Z u 8] « &4
suggestig that factors within theidiffering classroom experienswvere influential. Whilst

many agreed witlstudents such as Charlie, Jeraral Ryan, other groups saw no difference

between mathematics in college and in school. In some classrooms functionanmeatihs

was presented as a relevant set of skills that could be applied tarldesS u v3e[ A] A« }(
mathematics began to changenenthey understoodt could be pe (po Z38}}o (}E&E o]( [ &
than anacademic disciplindt seems that different teachipapproaches created contrasting

perceptions of functional mathematics for students despite a shared curriculum.

ASH vEe[ ]e pee]}ve Iud3 u 8Z u 8] ¢ § ele o0} Gsummions}u Jvi E
e d UuuCJe }uu vS8 euPP ¢5e¢X

You would have though8Z C[ %ousS ul}@® PE %Ze }E <}u SZ]JvP S} u |
it look like a maths question. (TammyPAD

Tammy was uneasy with this task about planraripliday because it lacked distinctive

features that she identified with mathematics questions. Other studeigs/ed this as a

ZE o0]*S] [ § eI He SZ Jv(}Eu S]}v E « u o.ForPanm®@y¥% E& Z}o] (
inserting a graph would have helped creat more acceptable balance betwegresenting

thetaskasaZ E o0 o]( [ % E} o thefeatudséxgecteddna mathematical
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questionX D I]JvP §Z (€] P SA vusZusdles v ZE o0o0]([ ] v}3

for students.

Similarly, when examining a question about choosing an MP3 player, Aaron was confused.

t oo ]8[« }uS v DWi %dd G[ESPWPIEM} } AlSZ u §ZM
[S][e ipeS %o}]vS0o ¢ <l ¢S]}V pe SZ E ]ev[S & o00C v
8Z E M /5[« AZ 3 C}u Z}}s <} 18[* 9o}]v30 s <p *3]}vX

(Aaron,PC)

With this task he found it difficult to identify where any mathematiprocesses would be

used mparing the given information and selecting an MP3 player did not fit his

expectations of a mathematical problem. A further difficulty for Aaron in identifying this as a
mathematics question was that it did not have just oight answer. The possibility of

multiple Zorrect[solutions seemed contrary to his expectations but was consistentthith
assumptionsnade byother students that mathematics was a system of rules that produced

one right answer. Alternative solutions siested by students would normally be simply

Jv EE 3§ veA E+X E}v[s A]A}(usSZusd]e+s A} *Ce3uSZ 5
choices he might make in real life. For students who Batdlarviews of mathematics

embedding functional mathematickvs} Z&E o o]( [« v E]}* *}u SJu « u vs §Z
mathematics was hidden and the possibility of several correct solutions was confusing.
Understanding the functional approach to mathematics meant adopting a different view of

the subjectfrom that establishedhrough their experiences in school

532 9LHZV RI PDWKHPDWLFV LQ UHh@@didMdlRQ WR VWX
training

ITA }u &8} Yoo P &} } Z]E E «+]vP v}3 8} } u 8Z+X [ ] v
§ e« Z}}o pme / }HO V]S }1SsZ & $BvaHB¥CSZ]vPX
ForEva mathematicsand hairdressing andvere very different subjects that evoked
contrasting personal responses. Hairdressing was a vocational option she had chosen to
study in college whilst mathematics was a school subject she had failed and edetfe
keep at a distance since it had no apparent use in relation to her goal of becoming a
hairdresserHersurprise and reluctanceegardingthe prospect otakinga mathematics
coursein collegewere typicalstudentreactiors, even though s&atements aboutaking
functional skillsalongside vocational courses wareesent incollege brochuresFunctional

mathematics and vocational stadescribedn their interviews how this information was also
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providedat open eveningand induction eventbut suggested that students tended to
ignoreinformation that was not welcome. The need for mathematics within a vocational
training course was somethimgany studentsnitially found difficult to understand and

was a subject thewould happily avoid.

Lesson observatiorshowedhow there was often @isconnection of functional

mathematics from the vocational programniveboth practical arrangements and pedagogy.
In the remainder of this subsection several aspects of the isolation or integration of
functional mathematics into the vocational programme will be examined pétticular

reference to Richard and Lindsay from ttese studien the previous chapter.

Richard was a part of the vocational teamd his familiarity with the Hair and Beauty
department facilitatedsome integrated approachedthough thefunctional mathematics
sessions were taught separatelphe students noticed how he related mathematics to
hairdressing.

A scenario. H[+ }]vP 18 ]v§} e v E]} ¢} $Z2 S ul s ]8

interesting andmore fun to learn about rather than just being sat down
writing on the board and working out. (Ellie,HAD

In his interviewRichard explainetiow he was able to construct mathematical tasks in the
hairdressing context that used authentic informatjametimesintegratingvocational
knowledgewith mathematical processes in problesolving or linkinghe content to
elements of the vocational programme that students were currently learning. A project
about setting up a salon, for example, was desigizecbmbine functionamathematics and
Englishwith vocationalknowledge in a relevant extended taskhis approach established
connections between the vocational programme and functional mathematics that were
meaningful for students like Leanne and Elllsowthen began to appreciate the purpose of

the mathematics they were learning.

Lindsey as part of a central teanused personal applications of mathematiogpreference
to vocationalcontextsbecause she was unfamiliar with the area and unable to
accomnodate the wide range of vocational interests represented within her teaching
schedule for the week. Although her teaching was effective additional potential for
vocational integration and relevance was difficultatccess from her position in a cerliszd

staffing structure

In the questionnaire results fotunctional mathematics teacheshown inAppendix3.1

(page286) most S Z @gereedior Zrongly agreedthat they had good working
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relationships with vocational staff (29 out of 33 responses) but only #@gidéed[or Ztrongly
agreed[that they worked together to develop mathematics tasks for students (17 out of 34
responses). The mainasons given for communicating were student behaviour in class,
attendance and student progresshilst functional mathematics, the vocational subject and
practical arrangements were the least freque@bllaboration to build connections through
the use ofvocational context or links to the vocational scheme of work did not appear to be

a high priority

Being based in the vocational department meant Richard also had a better personal
knowledge of the students and awareness of practical issues than agigioher, like
Lindsay, who only saw the group once a week. His relationship was not only dependent on
interactions in functional mathematics sessions but he was able to relate to students about
aspects of their vocational programme. This was illustrégthe way in which, during his
interview, two students interrupted the recording for his advice about a matter related to
their vocational programme and he was able to assistpbigition in the vocational team
helpedhim develop closer relationshidan identity that was connected with the

sty v8e[ A} S]}v o (} ue

As a visiting teacher from another site Lindsay encountered some difficulties with changes to
practical arrangements. On several occasions she arrived to find her scheduled room
occupiedwhich led to delays and clearly identified her as someone who was unfamiliar with
the daily working practices in the department. Practical arrangements in college often
seemed to work against the efforts of teaching staff to connect mathematics to the

vocdional areabut this was a problem also encountered by those in a dispersed structure.
&tE A u%o U SZ o} S]}v }(s8zZz § Z]JvP E}}lu (}E& Z] Z & [* (pv
was in & unfamiliarpart of the college an Sy v&niiments suggested they were
uncomfortable about beingodistantfrom the familiar surroundings of thebrase in the

training salon. Furthermores described earliethe posters identified the room with-A

level mathematicsemphasisinghe difficulty ard remotenessof the subjectfrom their

vocational interests.

Timetabling functional mathematics away from the vocational area in a room designated for
other subjects also occurred in several other cases. Of the six Hairdressing or Beauty Therapy
groups inthe research, four were timetabled in separate teaching bl@tks distance from

the Hair and Beauty departments. In Public Services onlygteapswere remote from the

vocational base although four of the five groups had room changes during the year an
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David struggled to find a suitable room at all for his Public Services group. Room and
timetable changes were common occurrences causing disruptions to functional mathematics
courses. The impression given was that functional mathematics was less intgbearihe
vocational course and could be moved or cancelled velventhere were more pressing

needsassociated withlie vocational programme.

Leanne was patrticularly concerned about the timetabling of functional mathematics when

she started her course.

Yeah. It annoyed me like how it was put on an extra day like of our
course and having to come in an extra day but that only annoyed me at
§Z 5 &S v SZ v G}y P}S Jvs} §Z @&E}uS]v }( }u]vP Jv <} ]8
different really. (LeanneHA))
Severabther vocational groups had similar arrangements, whilst others tried to integrate
functional skills sessionisto the vocational timetable. The separation of functional
mathematics from the vocational sessions in college was generally unpopular witmttude
creating some negative dispositions towards the classes and impressions that the lessons
were an addition to the student programme rather than a core part of their studies.
WE 3] ¢ sp Z +8Z s puv Eo]v 8Z Z ]88 v [ vadatiowalu $Z u 3] -
course rather than making the connections that might help students appreciate the value of

the subject.

Comparisons of functional mathematics and vocational sesdiams the observations
carried out highlightedeveral differences that furtharmnderlined the separation of

mathematics from the vocational programme. These are briefly summarised below.

1. Vocational teachers often adopted the role of a facilitator of learning rather than an
instructor. The students took more ownership of their ownrtéagin vocational
sessionsnd there was less reliance on instruction and direction before commencing
tasks. Work was usually individual, as it was in most functional mathematics
sessions, but informal discussion with peers was an accepted part ofairerlg
process and there was less focus on teadbdractivity.

2. The structure of the vocational session wgenerallyfairly flexiblewith less
formality and structurghan most functional mathematics lessons. The pace of
working was largely determindaly the individual and students could make personal
decisions about how and when they tackled the tasks, within a given time frame.
This rarely happened in a functional mathematics lesson.

3. The physical environment was spacious and students Weedo walk aroundto
find equipment or have discussions with their peepace in functional
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mathematics classrooms was more limited and students were usually expected to sit
in one place for the entire session.

4. The vocational sessions had a clear focus orviilaes associated with employment.
The main rules of conduct were the professional standards, including health and
safety procedures that would be expected in the workpldteowledge of
vocational theorywas integrated withpracticalcompetencies into tdss. Although
sometimegtaught in a classroom, these theory sessions were closely linked to the
practicalskills required for the workplacén functional mathematics lessons
applications in vocational contexts were used but practical activitiessandtional
values were less prominent.

5. Functional mathematics was always taught in a classroom and was, therefore, set
apart from the practical side of the vocational programme which took place in
training salons, workshops, fithess studios, sports faslor in outdoor situations.

Positioning functional mathematics lessons within a vocational programme presented
practical and pedagogicehallengesSudents had expectationsf learning situationdased
on their experience of vocenal training andtie values of the vocational area. The
contrasts between vocational learning situations and functional mathematics classrooms
emphasised isolation rather than integration kbere were attemptdo build a more
connected viewln the following sectiosomeof the ways in whickconnectionsvere

constructed in lessonwill be examined in more detail

5.4 Building connections in functional mathematics lessons

Teachers in the study were all using the same functional mathematics specifications and
teaching similastudents in comparable environments but classroom practices showed wide
variation. In this section the main case studies will be used to illustrate some of the
differences in interpretations and implementation of the curriculum. This will be followed by
Jve] € 3]}V }( *3u VEe[ %o E %3]}ve }(8Z & o Av }( (pv 3]}

ways in whichmeaningful links werenade to their lives outside the classroom.

5.4.1 Interpretations and implementation of the functional
mathematics curriculum

Thespecifications for functional mathematics qualifications suggest several key features of a
functional approach but the research indicated some variety in the interpretation and

implementation of the curriculum guidance. In their own personal statemabtsit the
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meaning of functional mathematics, the most frequerdtcurring references made by

§ Z E+ A E 38} (uv 8]}vo u 3Z u 3] ]vA}oAlvP ZE o[ }JE Z A @
Z %% 0C]VP[ }E Zu+]vP u 3Z u 8] [ v Ze<}oA]hdwethii@hllo us[X "puE
the functional mathematics teacherkv S$Z -« agre€d[a Ztrongly agreed(38 out of 38
responsesjhat functional mathematics involved real life applications and probsetving

skills, that the skills were transferable aalinost all Zgreed[or Ztrongly agreedthat

functional mathematics required reasoning and thinking skillso{B7f 38 responsek This

level of agreement about these features was not consistent, however, with the range of

approaches observed in lessons. The imjpacclassroom practices will be examined by

using extracts from interviews and observations of the case study groups taught by Lindsay,

David and Richard.

In her interview, Lindsay explained about her perceptions of the purpose of a functional
mathematis course for students who had recently left school.
| keep saying to my student¥ [u v}$ Z E 38} § Z C}uU Clu[A Z 0
years of it, 9ii C &=« }( ]$X /[u v}§ Z E S} €S Z C}uX /[u Z
E u]v CluU J( CIu[A (EP}SS v Z}A &pctpnsju }( 8Z u §Z-
ud ]8[¢ }usS SZ-sokigjaspeats v 3$Z 3[c AZ § A [E
changing, the culture, as much as we can. (Lindsay)
In her view, functional mathematics had a different fofuosn traditional mathematics and
needed to be taught in a differentay, by building orr S u  v@ridr learning. This reflected
the views of other teachers whiadicated thatfunctional mathematics wasot the same as
GCSkathematicg23out of 28 disagreedor Ztrongly disagreeginor was it the same as

basic numeracy30out of 36 disagreedor &trongly disagreegl.

>]v ¢ C[* ]*3]v 8]}v 8A v e« Z}}o v }oo P us38Z usd]s « o0}vP]
cultures made it clear she did not expect to be using the same approaches as a mathematics
teacherin school. Shed]v  (pv S]}v o u SZ u S] = « ~dZ %% 0] S]}v }( u
A EC C o]( *]8pn 8]}ve ~ & }oo P }E 3§ Z}u « 8} *}JoA A EC C
V Z E U%Z *]* ]v 0 *e}ve A e }Jv E 3]vP }vv 3]}ve 8} ZE o0 o]
desCE]%S]}tve }( ¢ v E]}s §Z 8§ E 0 8§ 8} *Su vSe[ %o Ee*}v 0 A %o (
Ju%e}ES v }( ue]vP ZE o0 0]( [+ v E]}* A« 72 E C 15z & § .
usZusg]l]es Z E+e]vsZ uyEACZPE [nit@a<SE}vPoC PE
mathematics involved real life applications @& of 38 resposes) and lessoobservations

showed howmany teachers focussed on applications of mathematics. The way in which

ZE o0]*3] [ « v &Elheudh d@Evapys Lindsay explained happroach as follows.
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As much as anythinglepending on the topicas practical as | can make
it. The way | do it is | do it by topic. In my mind, every week has got a

§}%] v §Z IPE}uv +} / ulPzZ&  &Z]vI]vP ]&[+ P}]vP &}
week and added}v 8} §Z § /[oo SCEC 3§} §Z]vl A oo AZ §[« E o A \
Al§Z & &1} *} 1§ ulPZs§ }1]vPX 7~} Atheyare} o0 e+}v AZ &

not cooking practically but doing an idea of a recipe, and doing
something or we might be doing exchange rates. Certainly [ifi
§ Z]JvP dE Ao v d}pE]euU A oo } £ Z VP & § -« e
do with ratio. So | start with a topic and then build on that to make it
relevant to them and interesting to them and get everyone involved.
(Lindsay)

Although she referred to her methods as being a practical approach using different contexts,

she acknowledged that the classroom activity was not really the same as actually carrying

out a practical task in a real situation. In practice, these activitee wften still basically a
usSZus] o £ E ] AE %% ]v }vs £ E §Z E §Z v ZE o]
mathematics was embedded. Some teachers, however, did include some alternative types of
practical activity, such as Ch{t8A2who involvedhis construdbn students in some

practicalmeasuring tasks and Ellidi€EC1/CC2Wwhose students built a scale model of a

proposed newhousingestate before preparing plans and calculating costs for supplying the

essential amenities. Rarely, howevek, & u $Z u 8] 0 § ¢le % E(}EuUu Jv ZE&E
practical situatiorduring functional mathematics sessions, althoyghctical uses of

mathematis were observedvithin vocational sessions

Lindsay explained how she took mathematical topics one at a timerrdilan using a more
connected approach across the curriculum. This was common practice amongst other
teachers, although some did adopt a more tdgkussed approach at times. For example,
Z] Z & §}}1 8z A] A 58Z 5 (puv 8]}v o u Swayolfismgh « ~ 0]( *3Co
usSZus]-e X, e (E] Z]le 8§ Z]JvP < S IJvP Z }luu}lv ¢ ve [ %o %
mathematics by embedding mathematical processes into scenarios.
ITA (Yuv 82 8 Z AlvP 8 <1 o]l A & V}A <]Pv]vP =« o}
sizedoyouneed?Z § C}u[A ipneS }v ] A A V}IA ips A}EI }us
the area. The way we would show that as a maths calculation is this
way. (Richard)
Richard used this extended task as a basis for teaching several topics in his scheme of work.
He also used problenthat might naturally arise in the hairdressing salon practices, such as
planning an appointment schedule, which required students to use their vocational

knowledgeof times needed for different treatmenis conjunction with mathematics to



complete the tak. In this way a more integrated and holistic view of learning mathematics

A e %E «vSd 5Z 8§ o0} }vv & u S8Z u 8]« 8} *3u vse[ A} 3]}v o

/v }VEE 35U A] 388 8Z 8§ (uv 8]}vo uS8Z u s8] e A e rhe]JvP u §
lifeand %o %0 C]JvP §Z « <l]Jooe* ]v Butused tagksdith oGtated details

and a style that resembled the formal mathematics problems students associated with

school.These did not resemble realistic situations or authentic applications diienaatics

and therefore students weranable to makeaneaningful connection® their vocational

programme or personal lives

Thesehree cases also suggest different views of probisoiving and the type of problem
considered appropriate by teachers fogsaiin functional mathematics classrooms.
AU Al8Z §Z ulu vsU §Z HOSUE [/[Ju SEC]vP 8§} JvesS]o ]Jv &
the beginning of the year is that functional skills is not about a right or
AE}vP veA EU ]8[¢ }us *}oA]JvP % EffyouuX / ul /A u%o
Vv §} P 8§ 8§} >}v }v SJu)EE}A § ii }[ o} | Jv 8Z u}EV]VP
person might take the bus, one person might drive and one person
ul]pzs P 3§ 82z SE& JvX "~} o}vP =« Clu[&E oo §Z & ¢ 8z
} ev[3 u 88 G Z}A C}u P}3 3ZoSks db l@nglaswypu Zan §
justify it. (Lindsay)
Lindsay explained in her interview that a functional approach involved problems with
multiple correct solutions rather than just one right ansveeit observationof her lessons
showed how opportunitie for more open questions were sometimes missetkere was a
contradiction betweerher stated beliefs andvorking practices. As discussed earlier
>]v ¢ C[* % E+}vZo ®}3A3VM(*S }(u 8Z u 8]« v 3Z =« &]«( 8]}v (P
Z E ] P Z § [seaméd t@Einfluence her classroom practices despite her clear statement

about the curricilum.

David believed problemolving was about analysing situations and applying logic. He
AE%o v Z}YA Z FHE% § 3Z <5p vse 5} 0 EVOrZ}A 8} % %0C ]
us3Zusd]e]vee}oAlJvP % E} o u_ v 3Z § *vuu Eeul v ]JuP
% E&} o u Jv o]l( X_ ,]° IPE}uv ]Jv vP]v E&]JvP ¢« u S8} Jv(ou v
lead to a more academic view of deriving mathematical models rather than sqplracgcal
problems. Richard, however, took a very practical approach to prot&ming by using
workplace situations and even deliberately included errors in the information, since he
believed thisvould more closelyesemble aealisticproblemat work. These scenarios were
used to show how problemsccurredin the workplace with solutions that happened to

involve mathematicén conjunction withvocational knowledgeln contrast, bservations of
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Al Ze 0 se}ve «Z}A U}E U%Z ] }v E&sses ahdisattdihptsto %o E }
incorporate Z&E o o]( [ ]85 wn¥lihthe forEoiconvenient contextsuperficially

wrapped arounda mathematical problem.

One of the common teaching approaches used in observations and appreciated by students
concernedthe range of alternative methods and individual choices made available in
functional mathematics classrooms. Nina, a Beauty Therapy student, expressed her view as

follows:

Keith actually gives you ways of teaching you how to do some things
better. Like ifC}u[A P}S A C }( }]vP <¢}u S$Z]JvP Z [o0 § Z C}pu
to do it easier. (Nina,HC2
Students often talked about being taught different ways of tackling mathematical
calculations compared to school and discovering alternative methods that made sense to
them. Teachers, like Keith, often provided alternative methods to suit the indivicibgr
than expecting the entire group to work in the same way. This individualised approach was
made easier because class sizes wegallysmall compared to schodlesson observations
showed how some teachers spent a considerable amount of time withichahls, persisting

with alternative explanations and methodshich students like Marion and YasniiPA2)

clearly appreciated

Marion: dZ § ] SEN X /8 } ¢ % Vv }vizZ &8 Z E pus A[E
Edwinas our teacher for maths.

Yasmin Because & actually cares.

Diane Is it a positive experience now then?

Yasmin Some of the stufEdwinis teaching me now | should have learned in

school and | sat there thinkiny[A v A & « v ]&rd « Z}}o
«Z}uo Z A o EvS3 |8 ]v ¢ Z})oitiruschopfButv A E -«
the wayEdwinlike teaches it, like explains, teaches stuff and
explains it in a more simple way. Some witio backa long way to
A %o Jv ]85 v A <§]o&dwinhé eRplainkst apds get
it straight away.
Clear explani@gons were valued by students and contributed to their enjoyment of lessons
but this was not the only factor that evoked a positive respoii$e feeling that their
teacher actually cared about their progress, leatenthusiasm for teaching the subject and

a desire for them to learalsoseemed important.

Alvie %% E} Z A « 8} «% v 3]lu A]sz ZIvV]IAl H o VvV % Ee]e:
understood whilst >]v ¢ C[e ¢Su vSe « (E] SZ |E& p =3}« ~"~E}oo E

experience in which variety andterestwere key featureX ~ A] [¢ *Spu v3e /E % E e«
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boredom with lessons that involved a fairly predictable routine of a teacher explanation to
the group about a topic, followed by inddual work on questions.ddtent and pedagogy
were clearly importat but thesestudentresponsesndicated there wasilsoa strong
personalinfluencefrom their teacher.The personalinteractiorns of students with Edwin,

Keith and Lindsay seemed to have a positive effect on their attituddsrathe following

subsectiortheserelationships between students and teachers will be explored further.

5.4.2 Teacher-student relationships and the influence on learning

Most functional mathematics teachers explained in their interviews that motivating and
engaging students was imgant, recognising that disaffection and disinterest in
mathematics presented barriers to learning and needed to be overcome. Changing these
attitudes was seen by most teacherseagdgifficult problem with no easy solution but some

used approaches that seemarticularly successful.

/Tu }% v 8} 8Z JE v P §]JA]8C v /ul  %}]vE }( + C]vP ZE]F
Jv §Z (JE+8 o0 se}v ZAZ} Z & u &Z+ v AZ}[+ P}% 8Z & v
§8]18u  3}A & ¢ u 3ZM] (Lindsay)

>lv e C[e JE S %% E} Z S} dhatHdedting with npgaliveStudent

attitudes was a priority buthis also laid the foundations for building a different relationship

from those studenthadexperienced with their mathematics teachsn school. She

explained how these relationships weraportant in her teaching approach and contributed

to creating a different classroom culture.
/[l[u v}§ §Z § (}JE&u o S Z & /| *p%o%o}es v [ }v[S SZ]Jvl C}u
(JEuU o ]Jv (v 8]}v 0 «l]JooeX t ooU 3Z [+t /[&ES JvoC uC A] AX
certainlygot the boundaryt /[u v}§ $Z ] u § U ps / 8Z]lvl/ Z A 15 }
a laugh and a joke with them and try and make that lesson relaxing for
them, whilst still teaching. You know, | might give them a little time. For
instance, on a Monday morning | have theo8s students who are all
interested in football and all they want to talk about is what the scores
AE }v r"SuE C }( }uE- U «} /[oo P]A §Z u o]58o0 15 }
then focus back in. (Lindsay)

Lindsay believed she was taking a fairly infakposition but still with some authority and

Z1*8v [ SA vZ Eeo( v 83Z +3u v3eX dZ]* (E }u 8} ]e e

deviate from mathematics was evident in observed lessons and contributethidya

relaxed environmenbut within a planné lessorstructure. Smilarly, informality and

flexibility were key featuresfthe o0 ¢+ E&}}u HOSUE v Z] Z & [* 0 ¢*}ve v Z
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informal discussion to build relationships. In contrast, David retained a formal approach in

the classroom and higlationships with students were distant.

The type of classroom culture created seemed to have a significant effect on student
engagement with learning and was dependent on the naturtheteacherstudent
relationships. Positive relationships seemed @abparticular featre of groups in which

studentattitudesto mathematics improvedsee Appendix 4.37?).

For example, Jess, Nina and (8l&€2had approached college with negative attitudes and
poor attainment in mathematicbut they explained in theirifial focus group how their

attitudes had completely changed

Diane A} 18 V % }e]5]A AE% E]v SZ vM
Jess YeahKeithis a legend.

Nina Yeah. He does make the lessons fun.

Isla Yeah.

They attributed the creditfor their transformationentirely to their teacher, Keith, with

whom they had developed a strong relationshipd explained that their only regret about
passing their course was that they would not see him again for any more le3$ussvas a
significant transformation from theiearlier negative emotional responses to the prospect of

taking a functional mathematics course.

SimilarlyLindsayfs *Su vSe ] eaBip( howshewas a key factor in the way they had

come to view functional mathematics and this was typical oflstu groups who developed

positive attitudes towards functionall §Z u 8] ¢X >]v ¢« C[* *SHU VSe %% E ] §
relationship she had formed with the group balsohighlighted how heteaching and

learning methodontributed totheir enjoyment of lessondn the collegeswithin the study,
thesemethods were usually chosen by the individual teacher and not prescribed by college

or departmental schemesdndividual teachers had a considerable level of autonomy and,
therefore,a strong influence over the leanyg processhroughtheir personal decisions

about methods and materials

Thestudentsalso valued personal qualities that they felt had an impact on their learning
experiencesuch as Litsay[  o%itive attitude towards teaching the subject.
Lookingbad }v 13U / $Z]vl CI}uU[E %o **]}v 8§ (}JE AZ 3§ A E C}u 3
have to be and | was passionate about Key Skills but looking back,

functional is just phenomenally better and more relevant to students.
(Lindsay)
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Lindsay[ belief in the valuendrelevanceof the subjectfor studentsaffected her behaviour

in lessonsand herenthusiasm seemed to be absorbed by studeRtgan explaineth the

focus groughow hepersonallyresponded better to teachers with a positive attitude

because this communicadeto him that their recommendations about the subject were

P vulv X /v §Z]e ¢ U >]Jv ¢« C[*e VvSZu°] *8] %% E} Z Jv 0 ee}ve u
recommendation that functional mathematics was relevant and this encouragedtByan

engage with the lessons.

Mostfunct]}v o u §Z u 8] «§ Z B+ Z PE [ }E& Z+SE}vPOoC PE [ §
mathematics would help students with their vocational coursed@tof 37 responses), that
they would use the skills in their personal lives in the futureq@5of 37 responsesand
that skills would be useful in the workplace @& of 36 responses). There was general
PE uvs 3Z § 3Z]« A pe (Mo v E 0 A vVvS epi 8 (}JE «3p vSse

class did not always match their statements. For example, one grodpiodressing
students(HB2)were very dissatisfied with their functional mathematics lessons and felt this
A e % ES0C p 3}8z2 § zZ E JUJVP "e8@E e¢  AZ v 3Z C ] v}
explanations. Another groufHA2)commented that their enjoymentf lessons was

% VvV V3 }v AZ §8Z & 83Z § Z E A+ ]v "Z %%C_ u}} }v VvC %
variability in teacher attitude led to an uncertain relationship and mixed feelings about their
learning experience. Maintaining a positive attituale a teaherin class seemed to be a

significant factor in developing relationships of trust and integrity.

>]v ¢ C[* e«SgisocogmnentedonhowsZ C (}uv Z E N %o WolE&sionZz o _ X
observationdt was clear that theydit at ease with Lindsaywhich mean they were
comfortableabout askindor further explanations oseeking extra helpThe open dialogue
between teacher and students seemed to creatsugportiveclassroonculturein which
students readily asked questions and discussed their difficultigser interview, Lindsay

talked about the importance of understanding her students and establishing relationships.

/5[ 1((] pod AZ v /I[A P}$3 0 *« AZ & /[u v}§ JvE E 38 ]v
/ITA P}SU (}E& Jved v U "u e e]Pvavencidgd]e C & v [/
how to do computing. | have no interest whatsoever, so | struggle to

relate to them, their personalities somehow, whereas the Sports

e3pn v3eU AZ v / 8§ Z 8Z u [/ §Z]vl ZA oo /[A P}3 v ]Jvd E
v <ul]sS ]Jvs & -8 Jv (JévE+[oe)C/E 0 § 3} AZ 5§ 3Z C[E

§ ol]vP  }us v AZ 38 3Z ]E %o *+]}ve & X ~} [/ 8Z]vl §Z &
really important, in functional skills. (Lindsay)



Lindsay was keen to develop strong relationships with students so she could relate to them
and urderstand their interests. Her lack of knowledge of some vocational areas was a
concern, since she did not feel she could identify with the students or understand their
priorities. Her observed lessons included frequent discussion around the scenarias used
mathematical tasks but also included informal conversations with individuals or small groups

about matters unrelated to the tasks.

I try and get to know them, obviously. In the first lesson I try and get to
know what their hobbies are and try and tapta some of those, if
possible. (Lindsay)

Lindsay wanted to listen to students and find out what interested or motivated them so she
could adapt her teaching and make it relate to their lives and values. Conversations with
students were not just abounhathematics but were a means of discovering their interests

so that she could se these apart of her strategy for engaging students in lessons.

v

/[f[oo I 83Z u ]JE & <p *8]}ve v SEC v Euu E Az 5
interested in and ask what maths did youvieato do for that? Suddenly
15[ 2}Z P}+eZU /[u ]JvP ]Jv op Z (Omndsdy)
Lindsay used her knowledge of students and their interests to select suitable contexts for
tasks that emphasised the applications of mathematics relevant to their liveddIticen,
she recalled information about their interests to generate conversations about the uses of
mathematics within these areahisdualstrategy to engage them in lessoutlised

guestioning techniques and dialogue to linkatinematics to their integsts.
A similar strategy was used by other teachsrigh as Richard.

The biggest thing | have in lessons is that, give me any question, you can

SZlvl CIu[E® SEC]vVP S8} J¢SE& § u us / Aloo SpuEvV 37 §
question somewhere along the line. It dog [ u 33 E AZ § 13 ]X /( C}u

e« C C}u[E P}]VP }us v Clu[E E]JVI]VP i1 %]vieU / AJoo 3
many calories are in a pint, so how many calories are there? So | will

make it relevant tot v}A Clu[E (uoU Clu[E& E&E]vl]vP §Z]-U C}
drunk tZ]e u vC pv]Se }( o }Z}oU ]8[c P}S 8Z]s ulpvs }( ( 8§ ]v
much exercise do you have to do to get rid of that Friday night going

out, to get into that nice size 10 dress you had on? (Richard)

Richardused informakonversations to make connectionsttveen mathematics in the
classroom and the activities that wepart of studentlives. Hks flexible approach allowed
space fodeviation from planned mathematical activity pursue thesepportunities as
they aroselt was a priority to link mathematids studentinterests rather than present

subject content that wasemote from their experience of lifd.ike Lindsay, he used
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naturally-occurringopportunitiesin conjunction with questioning techniqués build
connections. Higmformal relationship witithe students enabled him to participate in
conversations aboutheir lifestylesthat he could use to advantages contexts for tasks

whilst also demonstrating aimterestin them as individuals.

NS vEe[ E 0 §]}veZ]%e Al3Z & Z E- Z v Jviop v }A E AZ 5§z

positively to learning functional mathematics, as Leanne and(BlA&)explaired.

Leanne It sounds weird but you see him more as a friend.
Ellie You see him more as a finie than a teacher.
Leanne /[ o]l Z}YA Z ]« A1S8Z peX [/ tyv[pvEZ BAa]¥) 1R ,§ Z o]l

1I(( Evs 8§ Z &/ }v[s SZ]vl/ A}po‘ Z A }v §:
t]SZ}us 2] Z € / }v[S §Z]vl / Alpo Z A P}S SZE}
Leanne and Elliexplained earér howwanted to learn because of the relationship that was
established between them aritieir teacher They valued his relaxed approach but
appreciated the balance of informality with control. His humour contributed to a manner
that made him approachabland this was a characteristic mentioned by other groupsras
}(SZ & -<}ve SZelbn[pjiloteathers. Leanne seemed surprisedhiey own
conclusiorthat she savwRichardas a friendout the relationship was clearly an effective
means of engaginthese studentsn learning. Likéhe students taught byindsay Keith and
Edwin,they attributed their success with functional mathematicsteir teacher ad the
teacherstudentrelationshis in these casedearlyhada positive influence othe studen

learning experience.

5.3.3 Crossing the boundaries between classroom mathematics
and vocational practices

All the functional mathematics teachers in the study stated their belief that functional

mathematics was the mathematics needed for real life @Bof 38 responses) and most

believed it was the mathematics needed for the workplaceq@6of 38 responsey Tasks in

different contexts were widely used in lessons as a means of connecting functional

mathematics to student experiences outside the classn, although with varying degrees

O (( 8]A v ee ]Jv 8 GEue }( *3Jupo 3]vP Jvd E 8 v VP P u v3X /v
perceptions of the relevance of contextualised tasks will be explored egingcts from

student focus group discussions abauygarticular task in a hairdressing contéiat can be

found inAppendix 1.9gage277). Although this was only one of a set of ten tasks used with




the focusgroups, the themes represent those evident across the whole range of tasks and

discussions.

The hair -colouring task

The task was set in the context of mixing dyes for hair colouring and involved calculating the
amount of each dye needed to produce the @mtrshade and depth of colour for different

clients.

Thehairdressing students fronz] Z & [+ (PAR)eb&critical of this task because of

the terminology and the details of the scenario that they felt were not authentic. In their
salon they used pungp(dispensers) rather than tubes. In a later discussion with a
hairdresser it became clear that tubes of dye were the most common form of packaging
used in the industry but these students were not aware of this and made a judgement that

the task was irreleant on the basis of their limited experience.

This group also concluded that calculating the ratios required for this task was irrelevant
because they only used o#ie-one ratios in the salon. During an interview with a vocational
tutor it became apparenthat students would be expected, eventually, to use a whole series
of ratioshut at this stage in their traininthey were unaware of this neetnderstanding

the relevance of mathematics to their vocational area was constrained by their current

personalexperience andimited knowledge of work practices.

When a second group of hairdressé\2 were asked about the same task they all agreed
that it appearedo berelevant and would help them with hairdressing because it was about
mixing colours and thiwas part of hairdressing work. This judgement was made without
consicering the exact ratios needed hairdressing but on the basis that the terminology

and the details of the scenarieflected familiar working practices

The opinions of a third groupf students(HC) showed more agreement with the first

group. They picked out the wordgrown rinse[as an example of terminology that did not

belong in a salon. In later discussion with a hairdressing tutor, it was confirmed that this was
anoutdatedterm v §Z S u}*8 Z J&E & *» E* E ( EE S8} 8Z]* %SZ }(
E $Z & 3Z vincarréet]tesminglogy led these students to a conclusion thattdsk

was not redistic He C}u Alpo v A E EEC }pusd ZhE}Av E]Jve [ ]v
inacairacy in the details of the scenario was responsible for a rejection of the task as

mathematics that was unrelated to their hairdressirgning or careers
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These groups of students made connections to the task at different levels. Some connected
at a superficial level by identifying key words that had meaning for them in their vocational
training or personal lives, whilst others considered the complete taskcampared this to
working practicesvithin their experience. In either way, students either accepted the task or
rejected it as irrelevant on the basis of a comparison to their current knowledge and
experience of the industry. Across the full range sktaand focus group discussions

students often seemed to make judgements by selecting key words from the description of

the scenario or pdicular sentences whilstonly a fewconsidered the tasks a whole

A second influence on their decisions was thenediacy of usefulness they perceived for

the skills they would gain from the task. Even though this task was in a hairdressing context,
the students who did not expect to use complex ratios in mixing their hair dyes judged the
task as irrelevant sincelitad no apparent practical use. Those who did identify a direct use
for the task in their current situation took the opposite view. Discussions about other tasks
with students indicated that when theontext could be connectetb an immediate practical
usethen thetaskwas oftenjudgedasrelevant whilstthoselinkedto an expected use in the

distant future were considered as having little relevance.

Thirdly, the tasks generated different levels of interest depending on the type of context and
whether the connections to their lives stimulated a positive or negative emotional response.
Some topics were interesting to students because they were linkedpersonal interest or

goal outside collegbut the depth of their emotional connection or affiliation to the context
contributed to their perception of the relevance of the actual tdsr example, @antexts

that related to their specificacationalspedality, such agplumbing seemed to generate

strong affective responsdsut those that onlylinked o their general vocational area, such

as constructionseemed lesselevant.

These three factorsould be considered dbe three dimensions o& conceptuaframework
(}JE& pv E&e+S v JvP «3u v dhetwle@@nceafTohiexts (

the level of connectiorfword, sentenceor task level)

the immediacy of usefulness

the depth of interest or affiliation
The connections, however, were often fragile angh@@nt contradictions between the
scenario and personal experience quickly severed the lk&she examples showhére
was sensitivity to details of scenarios that resulted in tasks being rejettedrd levelas

irrelevant simply on the basis of inacate terminology. In some cases the discrepancy was
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the result of inexperience buhere wase3]Joo v P 8]A  (( 8 }v *3p vSe[ ip P u -

about the authenticity of the scenarios attiereforethe relevance of the task.

The students explained in theirstussions how contexts that were considered relevant

would encourage them to attempt the task. In this way the context of a problem could be a
strong motivator to engage witlearningand seemed more important to students than the
actualmathematicalcontent. Using relevant contexterasakey featureof some lessonthat
seemed tocontribute to improved attitudes and engagement e themeof relevance

cuts across several aspects of the student experience. Although some of these have already
been discussd, this is an important thread and, in the following subsectsmme of the

ways in which students came to understand the relevance of functional mathematics will be

brought together.

5.3.4 The relevance of functional mathematics to students

There arewo main aspects to be discussed in thisectiorand theseconcern the
relevance of the skills students were learning and the relevance of the qualification. Using
AESE S (E}u SZ u]Jv =+ «3Spu]eUSZ €& o S]}veZ]%sstt( SZ <l]Joo

be considered.

Students like Ryan became convinced of the relevance of functional mathematics because
they began to understand some of the applications of mathematics to theirbwesthers
were less convinced of the practical value of mathensatis this conversation about using

mathematics in thdire service suggests

Tina: You have to calculate how long it is before you get to the fire. How
far the fire is gonna stretch, measurements and everything.

Sian: How much water you need to put onto put it out.

Aaron: Z}U[E v}§ P}]vP 8} E o0o0C 3Z]vl }us 3zZ s Az v C
the situation.

Tina: Yes.

Aaron: E} CIH[E Vv}SX }uu}lv e ve X Z}u Vv o0 pO S Y

Diane z}p }v[S v S} «Z}usX

Tina: But you need maths to have the common setsealculate!

Sian: Z}YU[E S oo]JvP u 3Z S ]J(CIHVAE ] usze v A

and you were like trying to tell your boss down the little thingy, the

§ vv}C 8Z]vPU 8Z 8 8Z C[E }v 8Z ]E A C v C}lu[a
Clu }V[3 IVIA Z}A u WCHUuSZE(}E ]+U CIp }v[3 IV}IA
how many metres they have to go?
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Aaron(PC1)made his dislike of learning mathematics clear in the focus greigpdismissal
of functional mathematics as an unnecessary subject may have been linked to his
disaffection but pacticalexamples of applicatiorsuch as thossuggested by Sian afiiha
were often unconvincingStudents with a dislike of mathematineeded strong evidence of

meaningfulpractical relevance.

KS§Z E *Su vSe 0} }%S E}v([e themdtch) apgliéations wekreyust
Zommon sens¢ In some cases mathematical processes seemed to be hiddecational
practices andvere not visible to students as mathematics but in oth#ésy felt that
workplace tasksould be carried out without leaing any more than the basic mathematics

they already knew.

e e Vv]vsSZ]E % E %S]tve }( }vS ASpu o] S ¢leU §Z o0]uls §]1}h
experience coula@lsorestrict their understanding of the ways in which they might use
mathematics inte future.This was a common difficulty student attempts taunderstand
the relevance of mathematical skitls the workplace due to their limited vocational
experience at this stage in their training, thaced constraints on the contexts with which

students would readily make connections

Other students such as George and Abig&B2)were able to identify applications of

functional mathematicand valued the skills

George /| $Z]vl 8Z % @&} o u A]J38Z '~ u §Ze+ ]* ]3[* A EC Y |
to ue u}'oé ()8 pLe 18 ’} v[]§ 8§ Z C}p & o0 °¢l]oo
Clu Z}A S} } ]S pus v}is AZ v Cpu[ } ISX tZ & « (u

t
ooC o &v]vPU o]l §z & SZ]JvPU C}}

CHu[E S
& o A vs §Z]JvPe §Z § C}u[E® P}]viRcticein 0 S} %op
life.

Abigail oo/ Euu E }us "N 1 8Z ZC%}S vpe }( SE]

that useful for?

The practical usefulness of functional mathematics was a strong reason why some students
believed their learning expence in college was more relevant to their lives than their GCSE
course. They valued thactualapplication skills buthe relevanceand statusof the

gualification itself were often contested

Views of thequalification were often linked to perceptions of hovt might facilitate
progress towardindividual and personaoals.Most students needed to pass a functional
mathematics examination to progress to the next level in college but doubts about the

policies and processeseemed b weaken themotivatingeffectsof this reasorfor
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achiexement For some students, such as those intending to enter the armed services, the
qualificationmight be required for entry to their chosen career but this aspect of relevance
only seemed to becoma strong theme in focus group discussions when students were

closeto making applications to thessvicessuch as those oa Level 3 cours@PB).

The relevance of the qualification as estite of mathematical competeneeas disputed

This discussion bateenLee and Rya(PAl)indicates the problenthat somestudents

encountered
Lee: [§][« Uu}E Hde (pOo S8Z v ' N X [§[ewiss5likd E pe (HO
gualificationwise.
Ryan: z ZU '~ o}}le S8 E pusYy
Lee: But when you think about it functional skillsmore than GCSE.
Ryan: Functional skills will show more than GCSE.

There were tensions for Lee and Rymtweentheir appreciation of thausefulnesof
functional mathematicskillsandthe widely-recognisedexchangevalue of a GCSE
mathematics qualifiation in society Although they believethat the skills they had learned
in functional mathematics ls®ns had more practical value and personal relevaGeSE
mathematics represented a weéthown standad and they were uncertain of the status @f

functional mathematics qualification outside college.

Other studentshad a similar view of the usefulness of the skills but had different reasons

that influenced their perception of the qualification

zYu s I P} v AZ v/ ] uC ' ggeingto(heiseful ]3]
ue /[A  &u 00C P}& «}u $Z]vP fGe@gPHE vIAX

Georgehad a lower grade in GCSE mathematics than Ryan and gaining a functional
mathematics qualification added value to his existing set of qualificatlartss situationa
functional mathematics qualificatiowas relevanbecause it clearlprovided evidence of
improvement.The relevanceof the qualificationto the individualwasoften dependent on
whether there was a difference in levels between theiopattainment and functional
mathematicsachievement For Kira(HA1) who had already achieved a grade D in GCSE
mathematicsachieving d_evel Ifunctional mathematics qualificatigmvas not perceived as
representngany progress with mathemati@ndthe qualificationwasviewedas
unnecessaryStudentswanted toseeanimprovementin levelanddid not always appreciate

that differert skillswere required forthese qualifications. College policies that affected the
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level of examination entry for functi@ mathematics students had a significant impact,
8Z & (}JE U }v *8u vSe[ % E %3]}ve }(3Z E o Av }(S8Z «<u o]l

At this point the comments made WBhiannon and Zar@lAl)are worth revisiting.

Diane What does that qualification mean to ydwo?

Rhiannon: 0}sX pe / ] v[S } uC A& ue S ¢ Z}}0o ¢} ipges |
P}S PG Z & Y ]8[+ 883 B 8Z v Z AlJvP v}3Z]vP

Zara: Well | suppose it does mean summat because | never went to school

V VIA | cp%%}e /[A P13 <pha](] &]}ve v u

Since neither Rhiannon nor Zara had an existing qualification in mathematics, a functional
mathematics qualificatiomight be assumed to hawsmme value bytwhilst Rhiannon spoke
enthusiastically about her achievement, Zara was reluctant to admititimaay be useful.
Cther factorswere influencingheir attitudes and hginga bearing on their conclusions

about the qualification. Zara suggested that if she could pass thenuhligation had little
worth. Her low level of confidence and a belieatlshe still did not understand the subject

seemed to lead to a devaluation of the qualification in her perception.

The relevance of a functional mathematics qualification to individual students seemed to be
dependent on heir existing attainment, theirgrceptions of the subject and the status of

the qualification in society. Although also influenced by certain college policies, there were
still individual affective factors such as a latkonfidence strong disaffectiomr low self
efficacy that couldhave an effect on the perceived valaad relevancef the qualification

for the individual This affective dimension influencestudentdecisions regarding the
relevance of functional mathematieshd showed some similarity to treffectsof interest or
affiliation in their responses to contextualised tasksseemed that enotional connections

to personal goals strengthendhbeir perceptions of relevance but persistent negative
affective responses to the subject worked against possible reasons why iradistddents
might find the skills or qualification relevarithis interaction of reason and emotionthrese
decisions was a further example of a recurring theme in the steggrdingthe importance

of both cognitive and affective functions for these stads in their learning experience.

5.4 Summary of key themes for discussion

The themes explored in this chapter and the features of the three case studies from the
preceding chapter provide the data analysis from which the research questions will be

addressed.® A €E o ]Jvs Eo]vl $Z u e« Z A v ZIPZo]PZ§ &§Z § <Z}A
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responses to functional mathematics were affected by emotional and social factors
associated with their prior experiences of learning mathematicskarttieir transition into a

contrasting college culture.

Attitudes and emotions, often linked to prior experiences of failure and disaffection with

uszZus]eU (( 8§ *3u vSe[ ]Jv]S] 0 E *%o}ve » S} (HuvOoR]}Vv 0 u §Z

levelsof selfefficacywere commorand somestudentsreplicated patterns of avoidance
behaviour established in scho@lther than attempingto re-engage with the subject.
Individual levels of prior attainment contributed to student perceptions of whether they
needed to improve their knowtige and skills and, in conjunction with college policies,
affected how they viewed the opportunity to take a functional mathematics course. For
students in some groups, however, attitudes to mathematics became more positive in the

college environment whitsothers remained unchanged.

In the transition to college there were discontinuities in the learning situation, the
organisational culture, the teaching approaches and the curriculum that led to the adoption
of new values with an adult and worklatedfocus. The relative freedom, increases in
responsibility, greater personal agency and contrasting social structures in classrooms were
all features of college thavere welcomed by students despite the social adjustments
necessary. Within the college cultutbe placing of functional mathematiedongside the
vocational programme often resulted in tensions and a lack of coheremcstudents
underliningthe divisions between a subject viewedasacademic discipline and education

with a workrelated purpos.

For some student groups, these divisions were minimised by functional mathematics

§ Z Ee+ AZ} % E » v§ v 085 Ev §]JA A] A }(udZ u 8] -
new image of mathematics was based on the functional curriculum but also eelquir
teaching approaches that highlighted meaningful applications of mathenfaticsudents,
making contextual connections to their vocational or personal interests. Inedaghere

this alternative viewof mathematics was promoted then studerdfien discovered a

purpose and relevance for the subject, leading to greater engagement and gains in
understandingln addition, some functional mathematics teachers created a more coherent
experience for students through the adoptionaéssrooms cultures, socetructures and
approaches to learninthat were more consistent with vocational practicélsan traditional,

formal mathematics lessons
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