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Our Transmaths projects aimed to understand how different prastim
mathematics during the transition to higher edocatinpact on students’
dispositions and identity and influence their fetursuccess in
mathematically demanding subjects. In this papee, discuss three
examples of university transition support mechasisimd how these seem
to be helping students, in particular those who aa@nsidered
mathematically weak, to make a successful tramsitito university. We
discuss implications for pedagogy, curriculum amstitutions.
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I ntroduction

Our Transmaths® projects take a socio-cultural theoretical pertipecto try to
understand how different educational practices mth@matics at College and in
transition to University impact on students’ disposs and identity, hence
influencing their choices and future success injexib that demand high levels of
mathematics.

In this paper we draw particularly on three of phejects’ papers (Williams et
al. under review, Hernandez-Martinez and Williamscegpted, Farnsworth and
Williams under review) to elicit a discussion offfelient university transition support
mechanisms and how these seem to help differedests to achieve a successful
transition. The papers take different theoreti@aiaepts, such as ‘brokering’, ‘third
spaces’, ‘resilience’ or ‘learning to learn’, topgain how learners interact in different
ways with the socio-cultural contexts in which thegrticipate and in particular
during transitional moments which pose challengesl abstacles to students,
especially in relation to mathematics.

In the following, we briefly describe these papainsl discuss the implications
that our conclusions might have for pedagogy, culum and institutions.

Practicesthat support thetransition to University
Boundary crossers, brokers and third spaces

The Williams et al. (under review) paper approachies subject of first year
university mathematics provision from the perspectiof different ‘boundary
crossers’, those who experience moving betweendiferent activity systems like
school and university. Some of these can also bectmokers’ (in the sense of
Wenger 1998) or facilitate the creation of ‘thirdases’ where elements of both
systems meet and new meanings are created (irettse ©f Gutierrez, Baquedano-
Lopez and Tejeda 1999). The paper describes thes aalsJames, an engineering
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student, Joanne, who teaches mathematics at sahdalniversity, and Lilian, a tutor
responsible for the mathematics support centremtihiversity.

James dropped out of an ‘elite’ university engimegercourse because
mathematics was “too hard”. He switched to a lessstigious’ engineering course in
his local post-92 university, where he found hirhdeing very well: the mathematics
was “a lot simpler” and his relative maturity, &a&id, “favoured” him. At the end of
his first year he got ‘first class’ grades. It seetiat several elements contributed to
James’ successful transition from one universityhi other: although mathematics
remained something of a problem in a few coursisspérception in general was that
it was “a lot easier, more understandable” and &rarjoyable” because mathematics
was taught more slowly, in smaller classes andemeral, the course contained more
practical work and projects than that in the ‘éliteiversity, something that is closer
to how James sees himself professionally, “a moaetigal engineer”. However, it
seems that on reflection James regrets the lostabtus and the exchange value
associated with a qualification in a less prestigioniversity, and also that he now
considers mathematics important: it is difficuliit bhis makes it valuable.

Joanne teaches mathematics part-time at schoolagfdd level Calculus)
and university (first year mathematics for engineg; but remarkably the topics are
very similar. The university has employed her teatth’ students that are
mathematically weak, mainly those coming with a at@mmal qualification. Our
observations and interviews with her led us to tiferseveral differences in her
practice at school versus university: (a) the paicéhe work at university is much
faster but given that her class is small (around &0dents feel that they are getting a
quality, one-to-one time with the lecturer; (b) tle&pectation that students at
university should be more independent in theirrewy, which was shared both by
Joanne and her students, but also the realisdtainthis independence is harder to
obtain in mathematics than in other subjects aatlttie gap in the mathematics to be
learnt was just too big; (c) Joanne’s use of formeaassessment, by being aware of
individual needs and constantly reinforcing studeninderstanding; and (d) the
constraints at school about performance in lesandsxams and how these pressures
were totally different at university. We see Joasngork as one of brokering by
introducing elements of school teaching (percei@sdjood quality teaching by her
university students) into the university system.

Lilian works at the same university as Joanne i tiathematics support
centre. Her work there involves not just teachingthrematics to anyone that needs
help but also helping them “learning how to lear8he is also proactive in dealing
with more than just a “sticking plaster job”, batking to lecturers and making them
aware if a group of students are having problemsnuherstanding certain topics, and
giving lecturers some feedback on their teachirmgci@lly, the institutional status of
the support centre provides Lilian with the auttyoto ‘broker’ between students and
staff, making the centre a ‘third space’, wheredepmental work takes place.

From the experiences of these three ‘boundary ers'ssve conclude that
many students appreciate extra help in transitidmch includes amongst other things
smaller, interactive classes, a slower pace whensked on critical difficulties, a
more expert teacher who knows how to identify stiisleproblems and “take them on
from there”, but perhaps more important, institaéibspaces where brokering work is
made possible, and that have the potential to gémea cultural change and
professional development, and not just a quick fix.
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Building resilience

The Hernandez-Martinez and Williams (accepted) pdpeuses on the concept of
resilience and how some students that are statlisticonsidered ‘at risk’ because of
their cultural and socio-economic background aide &b build resilience and persist
to achieve a successful transition.

In this paper, we define resilience as a dynanucgss of interaction between
sociocultural contexts and the agency of developmalividuals. Taking Bourdieu’s
notion of social and cultural capital as representhe capacity to exercise agency in
a field, we add a note on reflexivity: that studermtin develop capital through
reflection, particularly on ‘critical moments’. Thcapital can allow for agency in new
fields (for example, during transition), and thesgibility to negotiate successfully
their habituses with the conditions of the newdiel

We illustrate this concept with the cases of twadshts in transition: Jenni
and John, who have acquired some capital during swhooling which became
valuable during their transition. Both of them hamxkgative experiences of
mathematics at school, Jenni being in a disruptiass and John being in a “shit
school” with no provision for further mathematicd®nni experienced a ‘critical
moment’ when she reflected on her situation anddeéecthat she had “had enough
now”, blocking out her disruptive classmates andob@&ng a more independent
learner, changing her ‘hate’ for mathematics itdwe’ for the subject. This reflective
development of such educational capital provided Wwigh the necessary agency
during transition to make her habitus resonate Wit new field and take full
advantage of what the new institution had to dffestudents that have a more mature
and independent approach to learning. In the cedehm, his experience of having to
undertake distance learning through the Furthemhbtagatics Network provided him
with the necessary capital (through a process oérirreflection) to persist during
transition at moments where “nothing makes senssfecially in the case of
mathematical proofs. His more mature approachdmieg (as opposed to his peers
that still expect to be ‘spoon-fed’) ensured thiat tabitus aligned with a new field
that values such capital. In both cases, we emghabie importance of different
sources of capital, in Jenni’'s case a supportiveartouraging family and in John’s
case a special teacher who advised him and helpedde what it means to become a
‘good’ mathematician at university.

Therefore, we claim that resilient students ares¢h@ho actively engage with
a reflective process (which can be a critical mothen which individuals become
consciously aware of their need to break with whaaken-for-granted and therefore
are able to develop certain social, cultural (apecgically educational) capital that
they can bring to bear in a new field, giving thanecertain agency to negotiate the
transition successfully. Despite the poverty arfteotfactors that put these students
‘at risk’ statistically, they show how significasiocial capital from their family,
school or peer group can make the difference ir tenscious acquisition of this
educational capital.

We conclude that processes that encourage refigxivistudents should be
incorporated in school pedagogical practices. Taigiires spaces to discuss, argue,
question, think and connect mathematical ideas,alsg spaces where learners can
relate appropriately with a peer group, teachamiliy and community, which are the
sources of valuable forms of capital.
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Learning for understanding and self-regulation

The Farnsworth and Williams (under review) papgrrapches a first year university
Medicine case study, where the main feature israblpm-based learning’ (PBL)
approach. This study provides insights into howdstiis change habits, perceptions
and beliefs about learning as they transition th&r university studies.

By the nature of their degree, students in thi® cdady reported themselves
to be highly motivated to complete the course amdhdve an imagined future in
medicine firmly in mind. The PBL approach to teajiiearning meant that some of
these students found the ‘transition gap’ gredbtantother types of students who
experienced a more ‘traditional’ teaching approactorief, PBL means that students
are not directed to particular texts and that they not directed by a tutor but only
mentored and steered if they are going off trackscilssion with peers, more
experienced students and tutors, are essentialatoihg through this approach, and
some students realise that talking “about somethioigp the top of your head (...)
pushes you to learn it”. Students experience agdanthe way they see learning and
really appreciate that “all that matters is whethemderstand it or not and | can
explain it to my colleagues”. Mathematics learnimgparticular, becomes for some
an independent, self-directing task as one stuebgmesses:

Maths, for example, | found | learned a lot bettgrgoing on the Internet and
looking up things like long division. Somehow, iy do it yourself you actually
read it and you actually assimilate the knowledge.

The fact that PBL appeals to students’ identifmatas future doctors, and
how this influenced their learning, is clearly exgged by a student:

[We were] trying to be almost, like, mini doctorfien they’re looking at the case
the first time, because | think that's PBL, but &yd diagnose something when
you first see it and then linking them togetheopposed to going home and say,
“Oh, I don't [know] something and someone will pitkp”.

The analysis identifies a learning system thattisctured around the PBL
curriculum and found that, for some students, tiferént aspects of the system
worked together to support their transition. Frdns ttase study we conclude that a
learning system that aligns students’ goals of bewog professional doctors
(engagement with future identities) with the noramsl rules of the community of
practice is better suited to encourage the aconsdf ‘learning to learn’ skills and a
‘self-directed’ approach to learning (Gallagher 19®Rawson 2000). This in turn
promotes shifts in students’ dispositions and m@ships towards knowledge,
supporting the transition to higher education whare emphasis is placed on
understanding and applying knowledge. We proposestindents would benefit from:
a) a curriculum that structures the learning systgound a common goal, and b)
explicit representation of the ways the differegpects of the learning system work
together and complement each other to help theahrd@ir goals.

Discussion

There is a concern in Higher Education about hagbs of failure in first year courses
that are highly mathematically demanding. Almodtuadiversities in the UK have
implemented certain mechanisms to alleviate thesttian from school to university.
However, some of these mechanisms seem not tddxtied, or have little effect for
those students who are considered mathematicalk Wwet that nevertheless have the
potential to become good professionals.
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Here we have presented three examples of such mentsgof support: (1)
brokering and ‘third spaces’ of more school-likeeathing’ practices, such as
small(er) classes or mathematics support centrégreveffective, more student-
centred learning may take place, whether theseirestitutionalised or not; (2)
processes where reflexive work takes place, allgvatudents to consciously build
capital that can give them agency in negotiatingllehges such as later during
transition; and (3) learning systems that suppeatriing for understanding, ‘learning
to learn” and engagement with students’ imaginédréuidentities in a coherent way.

We believe that these mechanisms of support haw®riant messages to
contribute to the discussion of how best to suppgtutients in their transition to
mathematics at university.

In the case of our ‘boundary crossers’, the keysags we want to put across
is that ‘third spaces’ should serve not as a ‘stigkplaster’ solution but as a
mechanism of cultural change. Such spaces shouglohte a source for professional
development and for change based on research aticat experience within the
institutional community. For example, Joanne’s lerohkg work is evidently helping
students to cope with the multiple changes thatioet once during transition, but
because her status within the institution (as natllaime member of the lecturing
staff) does not allow her to influence the pract€¢éhe community, the success of her
work is limited. In contrast, Lilian’s brokering woreaches the community further
because of the status that the support centre hlam the institution. She is able to
provide feedback to lecturers, influencing in thisy the practices of some of them.

In the case of our resilient students, an importagssage is that the ‘risk
factors’, which make these students ‘vulnerablean coecome central to their
development of important educational capital. WWvat are suggesting then is that
learning should incorporate conscious reflectivekyand that this work can be best
achieved by activities that are challenging, bycassion of different and perhaps
opposing ideas, and by teaching content that isemtic and useful. We wonder if
this could be possible in a system that prioritiga®m results’ and ‘league tables’,
and if one day this might change to allow the migjasf our students to be(come)
resilient?

In our medicine students’ case, our key messageatspedagogies should be
able to ‘speak’ to students rather than alienagenthHere the notion of identity is
vital: ‘real’ doctors solve problems by discussingh colleagues, by independently
researching solutions, by striving to conceptualhderstand. PBL tries to replicate
this and engage students into the community oftipacStudents then feel that what
they are learning is useful, that they are beconmmgi-doctors’, and that they are
being enculturated into the practices of the cattesgrthey have imagined themselves
doing. We should ask then if this could be apptedther subject areas where future
imagined careers are not as clear as those of @dlicme students, and where
pedagogies might not be able to ‘speak’ as directlgtudents’ identities? We then
must ask ourselves, how much of what we expectestsdio do needs to be made
explicit, and where we can structure the curricularways that encourage students to
learn through discovery and self-directed learr{ingich is actually directed towards
a particular goal or imagined future and not ataogfiprocess of the ‘self’)?

Our current ‘knowledge transfer’ project is attemgtto synthesise our work
to impact on policy and practice by creating ‘todls.g. policy briefings, new
projects, think pieces, etc.) that can inform, padg, influence and help our project
partners and others in implementing changes. Taoggirhas been designed around
the goal of sensitively transforming substantiaeagch findings, such as the ones
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presented in this paper, so that they are bestigosd to make a difference in
mathematics education.
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