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Overview and background

"The mathematics problem”

« Measuring the mathematics problem — the extent of
the challenges facing UK mathematics education

 Tackling the mathematics problem

« The role of sigma — network for excellence in
mathematics and statistics support

services and facilities offered by mathcentre, sigma, statstutor and
institutional support centres.
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The “mathematics problem”

= Anecdotally
= Quantitative Data

= Evidence from Government, Professional Body, and
Research Reports
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The “mathematics problem” : anecdotal evidence

Manchester
EVeIllIlgNEWS SR On one of my cards it said | had to find
temperatures lower than -8. The numbers |
uncovered were -6 and -7 so | thought | had
won, and so did the woman in the shop. But

when she scanned the card the machine said
'Cool Cash' card confusion | hadn't

Ciara Leeming
November 03, 2007

Mews - Sport - Business - Entertainment : TV & Showbiz < Ce

m Politics Crime Transport Health Education Archi

News

Share Afticle | & Submit Comments | Comments (67) | & Printable Version

| phoned Camelot and they fobbed me off with
some story that -6 is higher - not lower - than
-8 but I'm not having it.

Tina Farrell (23) - Levenshulme

A LOTTERY scratchcard has been withdrawn from sale by Camealot -
because players couldn’t understand it.

The Cool Cash game - launched on Monday - was taken out of shops
yesterday after some players falled to grasp whether or nct they had
Won.
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Natlonal numeracy: across the UK 2012

= Around 4 in 5 adults have a low level of numeracy - roughly
defined as the adult skills equivalent of being below GCSE
grade C level.

= |n 2011, the Skills for Life Survey showed that numeracy skills
in England declined in the 8 years from 2003, whereas literacy
improved.

= These findings led to the realisation that 17 million adults in
England are working at a level roughly equivalent to that
expected of children at primary school.

= Around 30% of the people who rated their skills as “very
good” performed poorly - showing a sizable lack of
awareness of this problem.

National Numeracy http://www.nationalnumeracy.org.uk/news/16/index.html
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Total Mathematics and Further Mathematics A level entries
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Total A level entries compared with Maths & FM entries
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Maths & FM as % of total entries

Maths & FM as % of total entries
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Confidence testing and diagnostic testing

Learning Needs in Mathematics 67

#o - [CINot conlident and thay may need
considerablo help
”1 Mincorrect or don't know
10 ¢
|
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# &0
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FF1G. 12, Comparison of the 1997 Diagnostic Test and the Confidence Survey.
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Confidence testing and diagnostic testing

= 1995,1996,1997 Confidence Surveys, Diagnostic Testing

1997: N=557 (478 >= D in A level maths (86%))

= Simple quadratic equation which will factorize easil: “atﬁ'eﬁgl;;;,,g th
s P"‘“E:e
m

20% incorrect; 4% don’t know

= Quadratic equation requiring use of the formula\

7% incorrect; 31% don'tknow “Qver 60 departments of physics
| | | engineering and mathematics are
= Simple partial fractions now routinely carrying out

. : . )
22% incorrect: 37% don’t know diagnostic mathematics tests
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The “mathematics problem” — a plethora of reports

RESPONDING TO THE
MATHEMATICS PROBLEM:
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Staying the counse: The retention
of shudents in higher edecation
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The “mathematics problem” — a plethora of reports

There is unprecedented concern
amongst mathematicians, scientists and

T T engineers in higher education about the
- mathematical preparedness of new
Institute of mmema:i:: al:d itsoi;?l[ications un de rgra dua tes.

Royal Statistical Society

October 1995

LMS, IMA, RSS, 1995,
Tackling the Mathematics Problem.
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The “mathematics problem”- a plethora of reports

Acute problems now confront those
teaching mathematics and mathematics-
based modules across the full range of

Measuring the universities
Mathematics Problem

Prompt and effective support should be
avallable to students whose
mathematical background is found
wanting.....

Measuring the mathematics problem.
Engineering Council (2000)
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The “mathematics problem” — a plethora of reports

Making Mathematics Count

The report of Professor Adrian Smith's Inquiry
into Post-14 Mathematics Education

higher education has little option but to
accommodate to the students emerging from
the current GCE [ie pre-university schooling]
process.

Prof. Sir Adrian Smith, 2004,
Making Mathematics Count: Section 4.39
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What about more recently ?

NEWS EDUCATION & FAMILY

Homé World UM England N reland Scofland Wales Business Polilics

League Tabilss

14 Juna 2011 Last updatad st 00:0 B " asa
Unwersnt:es 'dumblng down on maths' to
fill places

.

By Hannah Richardson
BEC Mews aousalion pepanar

Universities are having to dumb down the
maths requirements on some of their
courses in order 1o 1IN places, a repor says

11 maintaing thal nearty wo-thirds of ha
siudents accepied on courses needing post-
GCSE malhs do not have those skills

Thia Advisory Commities on Mathematics
Educaltion report argues thal this causes
problems lor students

Minizters wani studenis who fall GCSE maths io take it up to the age=of
18

] 8 8 reguired o mann suliects &l

Health QEITEUEE SrE

Related Stories

s e iEriia]

ACME — Advisory Committee on
Mathematics Education — June 2011

We estimate that of those entering
higher education in any year, some
330,000 would benefit from recent
experience of studying some
mathematics (including statistics) at a
level beyond GCSE.

At the moment fewer than 125,000 have
done so.

Over 60% of students entering higher
education courses which require good
mathematical skills beyond GCSE level
have not benefitted from higher level
study
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Is the UK an outlier in upper secondary maths education ?

= Nuffield Foundation Report (2010)

= |n a survey of 24 countries, England, Wales %@iﬁﬂﬁm
and Northern Ireland had the lowest levels
of participation in upper secondary
mathematics.

= They were the only countries in which fewer
than 20% of upper secondary students
study maths. This includes all mathematics
qualifications at this level.

= England, Scotland, Wales and Northern
Ireland are four of only six countries that do
not require compulsory participation in
mathematics at upper secondary for any
students.
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That’s the “mathematics problem” !

Snapahnts 81 @S ONI0Ve COm !EI

Professor Herman siopped when he heard that
unmistakable thud - another brain had implcded

“Brilliant mathematician. Teaching second
grade. Dies suddenly from no apparent
cause. Something just doesn’t add up.”
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So what have we been trying to do about it ?

W 4
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Mathematics support — what is it ?

= activities and resources provided to support and enhance students’
learning of mathematics and statistics, in any discipline, at any level of
higher education and which are provided in addition to traditional lectures,
tutorials, examples classes, personal tutorial sessions....

= Non-judgmental, informal,
not credit-bearing

= Pleasant and
non-threatening

=  Supportive

= Qffers alternative ways of
looking at problems that
students find difficult
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Trying very hard to overcome attitudinal problems....

One Woman's

Struggle

&  presented by Skills@Library Pictures %

23 I
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Mathematics support — what is it ?
12-21

SSLARIN mAn

»
f

“Uh, yeah, Homework Help Lme? | need to have you oxplaln
the quadratic equation In roughly the amount of time

. it takes to gotacuiofoome ¥ .

EERPUAG TR EEAWa) A THOOSSI W LN JBIL O o0
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The first Loughborough Centre 1996

00’s since
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mathcentre and mathtutor
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A wealth of maths support resources

mathcentre’

Integration
by parts

mc-TY-parts-2009-1

A special rule, integration by parts, is available for integrating products of two functions. This
unit derives and illustrates this rule with a number of examples.

In order to master the techniques explained here it is vital that you undertake plenty of practice
exercises so that they become second nature.

After reading this text, and/or viewing the video tutorial on this topic, you should be able to:

state the formula for integration by parts

integrate products of functions using integration by parts

Contents
1. Introduction 2

2. Derivation of the formula for integration by parts

v d
u;;dz:uv—/vd;dz 2
3. Using the formula for integration by parts 5

(© mathcentre 2009 m

www.mathcentre.ac.uk 1

Eigenvalues and eigenvectors
mccp-croft-0901 September 9, 2010

Introduction

This lea et summarises how eigenvalues and eigenvectors of a square matrix are found.

The characteristic equation

Given a square n X n matrix A, we can form a new matrix A — AI, where X is an (as yet) unknown
number and [ is the n x n identity matrix. For example, if we start with the 2 x 2 matrix

()
A—M:(i 5) A<° (1))

3-A 1
A’M’<71 5—A)

If we now evaluate the determinant of A—\I we obtain what is called the characteristic polynomial
of A. In this case,

then we can form

which is simpli ed to

3—A 1

A= :‘ I

‘ =B-NG-N)—(1)(=1) =X -8\+16

So the characteristic polynomial in this example is the quadratic polynomial A\> — 8\ + 16. The
characteristic equation is
N =8A+16=0

In the case of a 3 x 3 matrix the characteristic polynomial will be cubic, and the algebra gets a little
more tedious, but the method of calculation is the same.

Eigenvalues

The eigenvalues of a matrix A are the solutions of its characteristic equation. For example the

eigenvalues of A = —51 é) are found by solving A2 — 8\ + 16 = 0. Thus
M—8\+16 = 0
A=4H(A—4) = 0

A =4 (twice)

In this example there is one (repeated) eigenvalue, A = 4. You should note that in a more general
2x2 case, the solution of the quadratic characteristic equation may yield two real distinct eigenvalues,
or perhaps two complex eigenvalues.
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EXPLORE CARDIFF UNIVERSITY HOME A3OUT EDUCATION

Study Skills
Learning Resources

+ Maths for Biosciencoes
¢ Maths for Business

¢ Maths for Chamistry

¢ Maths for Computer
Sclence

¢} Maths for Earth Sciencaes
+ Maths for Education

¢ Maths for Enginsaring

* Maths for Health Sciences
¢+ Maths for Mathamatics

* Maths for Optometry

¢ Maths for Pharmacy

+ Maths for Physics

¢ Maths for Psychology
Useful Websites
Contacts & Poople
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Maths support for pharmacists

Maths Support Service

Maths for Pharmacy

MathTutor

@ Arithmetic
Includes fractions, percentages, ratios, etc.

& Algebra
Includes powers, logarithms, rearranging equations, etc.

@ Functions

Includes linear/log/exponential functions, sequences/series etc.

Refresher Booklets
Numeracy Refresher Booklet [273.0 Kb]

= Algebra Refresher Booklet [341.7 Kb)

Online Quizzes - (Read important notes)
Online Pharmaceutical Calculations Exercise (Log-in required).

General Algebra Quiz
Basic Statistics Quiz
Coordinate Geometry Quiz
Length, Area, Volume Quiz
Logs Quiz

® Cardiff University Accessibilty Coolies Feedback Privacy Policy Terms of Use A-Z

RESEARCH MNEWS EVENTS

Important Notes
Using the Online
Quizzes [28.0 Kb]

Log-in details for
Calculations Exercise [39.0
Kb)

Related Links

&) Pharmacy Calculations-
Workbook

@ Pharmacy Calculations
- How to guide

@ Pharmacy Calculators

School Website
Cardiff School of Pharmacy

+ Back to top
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What maths do pharmamsts need ?

This is something | hope to learn more about today:

 ? Numeracy: ratios, %, arithmetic, fractions...

 ? Units of measurement, conversions

« ? Doses, concentrations, molarity

« ? Basic algebra: rearranging formulae

« ? Some common functions and their graphs:
logarithm, exponential

« ? Differential calculus: chemical kinetics

but what about: trigonometry ? Integral calculus ?
differential equations ?
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mathcentre has resources to help

Graphs of common functions
The straight line: y = ma + c.
m=gradient (slope), ¢ = vertical intercept.

Exponential and log functions:
e &~ 2.718 is the exponential constant.

Graphof y=e" andy =e™ " _ oo
showing exponential growth/ decayGraph of y=Inz andy = log,y

Quadratic functions: y = az? + bz + ¢

(1)

if a is positive

if a is negative

(1) b —4ac<0 (1) b —4dac>0

(2) b —4ac=0 (2) b —4ac=0
(3) b —4dac>0 (3) b’ —dac<0
Statistics

Population values, or parameters, are denoted by Greek letters.
Population mean = j. Population variance = o?. Population
standard deviation = o. Sample values, or estimates, are denoted
by roman letters.

The mean of a sample of n observations x1, xa,...z, is
TiaTi _ T+ Tat @

=

The sample mean |snan unbiased est?mate of the population

mean p. The unbiased estimate of the variance of these n sample

X (@i —2)?
n—1

1 &, na?
1 Zx, Tn—1

=1
The sample unbiased estimate of standard deviation, s, is the
Y@
-1

deviation of the sample mean is called the standard error of the
mean and is equal to %=, and is often estimated by —=.

observations is s* = which can be written as

square root of the variance: s = . Thestandard

43799 D&PS Jan11

Differentiation
Differentiating a function, y = f(z), we obtain its derivative %Z
This new function tells us the gradient (slope) of the original
function at any point. When 9% = 0 the gradient is zero.

do
y=f(z) o= f(2)
k, constant 0 Y
x 1
z? 2z
2", constant n  naz" !
sin(kz) k cos(kx)
cos(kz) —ksin(kz)
e e® minimum point
ek keke

Inkx =log kx L

The linearity rules:

d o)) = Ju v d df
1 (u@)Ev(@) = o Ga (e x Fa)) = kx5
for k constant.
The product and quotient rules:
d  dv | du d (uy v -ug
R T PRl ) B
The chain rule:
If y = y(u) where u = u(z) then % = jj:’ x qu.
2 df

Higher derivatives: f"(z), or LJZC
2
with respect to z. That is, ﬂ _d (df)

means differentiate ——
dz

dz? ~ dz \dz
Partial derivatives: If f = f(z,y) is a function of two (or more)
independent variables, % means differentiate f with respect to
x treating y as if it were a constant. giy means differentiate f
with respect to y treating z as if it were a constant.

Integration
f(z) [ flz)da
k, constant kx +c
x 5 + c
22 g tec
", (n#-1) "J: +c
a7l = % Inz+corlncz
e’ e +c
ek =t
sin kx _E coskz + ¢
) 1 Gin dop
cos kx L sinkx +c¢

The linearity rule:

/(af(z) +bg(z))dz =a /f( )dz+b /g(z) dz, (a,bconstant)

b . b
u@dx = [uv]z — ﬂbdl‘

Integration by parts:
g Yy P . s i

4mathcentré’

For the help you need to
support your course

Mathematics for
Chemistry

Facts & Formulae

mathcentre is a project offering
students and staff free resources

to support the transition from

school mathematics to university
mathematics in a range of disciplines.

www.mathcentre.ac.uk

This leaflet has been produced in conjunction with the
Higher Education Academy Maths, Stats & OR Network,
the UK Physical Sciences Centre, and sigma

For more copies contact the Network at
info@mathstore.ac.uk

centre for excellence

) uk
[0 Physical
MV Sciences

in mathematics & statstcs support
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mathcentre has resources to help
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A task for today.....

Are furthi
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I network for excellence in » =

‘v mathematics and statistics support

Supporting mathematics support practitioners

across the country

LATEST NEWS MAILING LIST

« Eastern England CETL-MSOR To receive updates from sigma please join

« Evenls the JISC mailing list by clicking this link :
Eeai CONFERENCE T s
« Midiands 2013
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2010 the sigma network — sigma goes national!

=y - Scotland

= Six regional hubs offering

local events: e

training :

workshops Midiands

resou rce prOdUCtion Eastern England
networking

sharing practice DG
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Extensive influence — the Scottish Network

cottish

Stots

Home

Resources

Reports and papers
Maths in the news
Contacts

Events

Scottish Mathematics and Statistics Support Network

Welcome

This is the Scottish Mathematics and Statistics Network website; a forum for
those interested in the provision of maths support in tertiary education in
Scotland.

The network was founded in 2008 following two events held at the University of
St Andrews: a Maths Support (Scotland) workshop held in July 2008 and a
conference (Addressing the Quantitative Skills Gap: Establishing and Sustaining
Cross-Curricular Mathematical Support in Higher Education) held from 25 - 27
June 2007.

The Scottish Mathematics and Statistics Network and its events are actively
supported and generously sponsored by SIGMA and the Maths, Stats & OR
MNetwork,

The majority of Scotland's Universities have an individual who is a member of the
Scottish Mathematics & Stats Support Network. Additionally we welcome
members from Scotland's specialist HEIs.

cwirg for eRcobence

sigma =

1 MASNSMATOS & SIS0 L0t

—___________ se—
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Extensive influence — the irish Network

Irish Mathematics Learning Support
Network

Home Contacts Events Frojects Resources Research Fapers & Reports

TEISH MATHEMATICS LEARKING SUPPORT NMETWORK

Welcome

This is the website for the irish Mathematics Learmning Support Network (IMLSN), It was
officially launched in December 2011 and the official logo (top left corner) was also
announced.

MHews ltems

& The ALM 21 Conference, Acults Learning Mathematics inside and outsice the
classroom, takes place June 29, 2014 until July 2, 2014 in Bern, Switzerland. Details
can be found hine.

= CETL-MSOR 2014 takes place in Cardiff University Monday Bth and Tuesday Sth
September 2014, The conference theme is ‘Mathematics and Statistics Teaching,
Learning and Support: Reall Virtual, Mobile', Detalls can be found here,

» Further information, inclucing the présentations, from the Bth Annual Workshop of

The IMLSN was established in 2009 following a meeting held at the National University
of Ireland Maynooth. This meeting was attended by peaple involved in the provision of
extra mathematics services al third level in ireland and the atlendees were advised by
experts from NCE-MSTL (The National Centre for Excellence in Mathematics and
Science Teaching and Leaming and sigma (Centre for Bxcellence in Mathematics and

Statistics Support).

the IMLSH are available.
The aim of the IML5SH is to act as an informal focus point for all those who are = A newly developed resource has Just been added to the sigma network website almed
interested in the provision of mathematics and statistics support at third level in at supporting those who wish to get started in pedagogic research. |t may be of
Welanc. interest to those wishing to explore how to investigate the impact of mathematics
To date we have organised a number of évents and prajects. SuUpport activities,

= Previous news §s archived here.,
We have Deen supported and sponsored by a number of arganisations IncCluding AISHE

(The All-ireland ociety for Higher Education), MCE-MGTL (The National Centre for
Excellence in Mathematics and Sclence Teaching and Learning), NDLR (Mational Digital
Learning Resources) and sigma (Centre for Excellence in Mathematics and Statistics
Support).

The majority of third level institutions in ireland have some level of maths sepport and
a L5t of contacts is available here. Anyone who & interested in organising events or
participating in the Metwork's activities please contact us.
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Extensive influence — Welsh Language editions

Nod ystadegaeth yw Coel gwybodaath Jlon o ddIw wydd
et rhifan mewn riyw gydeston penodol. Fel arfer mae fyn
yn golygu daoys problem  Mae pweithred nen boraden ar
prier datrys problen ywadegol meu ymbclod perddonal yn
catl o SdEgrifo yn y dgram Bod. MaaT inell ddotieg yn
cyfeirno a1 sefylifa, lie ar Bl coel afodaeth, mae angen 2i
mod y broblem 2 owbiay o leial un merad arall

b
» themand

Ystadegau dngrifiadol
Os om penoym sampl o n arydwad, 2, 29, .. . £a. TYdym yn
difiric cymeds y sampl el

B RS Yo
¥ 1 - P l.
" L]

3'r M SpaInEU Ofwirkedig fel

e L e }_:,: st = ¥ a2 Ll.:h‘?

ac yn amil Mae
s ::‘ 'h yn wmm: [yfer amnywyiant

¥ boblogaeth, »°. Geyriad sasfonol y sampl yw = Wirth
Drinta o° mae'r rhanngdd (m - 1) yo dynod aifer y graddau
rivyddid  Noder fod » wenthiou'n cael & yegrdfenny fel &
O ywe'r sampl dars wedi'l drefnu o'r Betaf 1'r mayal, yna'r

= mafbaynr (Min) yw's pwerch Beaf

= chwaried ol [Chi) yw'r ${m + 1 -fed gwenth

= cancid [Canal) yw'r gwerth canal [nea’r L(n + 1) -fed

gwrerth]

« chwartel uchaf [ChU) yw'r §(n + 1}-led paerth;
= uchiafowyns (Maa) yw'r peerth mwyal

Mat'r pum gwenth uchod yn grymodeb pam rhif o data
Mae'n bosib ey cynriwchioll 3 diagram plor bocs 2 wisger,
wydd fel arfer yn o3l @ 2ke'n blor boce

) g~ -

O yw'r gt 2r et Gosraniad wedl| grwpic ya B amicer T
M3 gERnYM [, TyWad mewns Cyheng 3 chanolwyet .. 3¢
o YW Lj‘. ", N3 mae
5 2
3 ey ‘-' :nl': 3

it 41

- - s :
LJ’.'N ) L_ﬂ:," _I":n:l

Dagwyddiadau a thebygolraryddau
Crowrmrbd dou ddigwyddiad A 2 Hyw AN H. Unbdaa B
yu Al Mae A 3 B yn gydenghynbensol oo na 3l y dda
grmryd e o wwraith, coiff Ieyn i ddynodi gan A0 = i, e
gebwr @ yn ddigwryddiad mel. Ar prfer dipwyddiod 4. moae
0< PlA) < 1. Ar grier dau ddigwyddiad A 3 H. mae

Play i) = MaA) + MH) - Plan B}
O yw A 2 B yn prdanbynbwysol mas

PlauR) = Ma) + P(H)

Calyniadans sydd y un mr debrygol

Oc yw oot gyfioen 5 = conlynisd sifenncl cydd wr on mor
debygol o deigwydd, tebygoinwydd pob canlyniad yw & Oc
yw digeyddiad A yh /eyt m o°r Canlyniadae eifenncl m,
m3s IMA) ;l.

Dgwryddadau arnibymnol
M A 3 B yn sanibyneol o'y pilvdd ot 2 08 yn unig bod
Man B = MNa)MB)

Tebygolreydd Amodol A o wybod H ym

: P4 B =
Pk = =52 cyn belied fod  IP(H) # 0
Theorsm Bayes:  PUITLA) w

Theorem Cylanwsm T:

Maa'r k digeyddnd H,. By, .. H, yn forfic doniad o't
gotod sampl 5 osvw By U Byl .. 0 By = 5 acnd 3l dau
o'r Fi"3u odigarysd yr un pryd 3'e pivad. Yna mae

Maj EI"JFI.-HH.-

anmhm;ﬂr:.rﬂudlmh Theorem Baye |

) P - |
M, a) (i=13...k
_;_l,] -*Jh.] hl

O mal i yw oflemad H, mae M) 1- P a
MA) = LA RF{H)+ A )M ) yn achodon abennlg
ot theorem cyfaroem tebygoineyddan  Mae'n gyfiredin |
delyrod] cyflemwad y digwyddind B AT

wanw.mathcentre.ac uk

‘E‘mathcentre’

Am yr holl gel"nugneth

rydych i angen a'ch cwrs

Canllaw i Ystadegaeth:
Ffeithiau Tebygoleg

ac Ystadegaetﬁ
Fformwldu a Gwybodaeth

Prosiect aml-ddisgyblasthal ov'n cynnag adnoddau rhad
»c am ddim i fyfyrwyr 2 stafl or mwern breyluso dysgu
3c addysgu mathemateg yn vr yagol a'r brifysgol yw'r

mathcentre
www.mathcentre.ac.uk
Ernhrdmwdr‘diﬂm hon ar y
Educ ez
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Growth in the number of centres in the UK
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Extent of provision
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mathematics learning
support in UK higher

education
the extent of provision in 2012
Russell 1994 Alliance million+ Cathedrals Unaligned
Total Number Contacted 24 12 20 25 12 26
Identified as providing - a
0 L
mathematics support 83% 75% 80% 88% 17% 73%

Table 3: Percentage of institutions, by mission group, providing mathematics support
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Encouraging and establishing further provision

= Maths support at the University of York

In this clip we hear from Dr Andy Pomfret from
the Department of Electronics explaining why
he wanted to establish maths support for
engineering students at York.
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Mathematics support is not the prerogative of the weak!

There has been a tendency to view
mathematics support as remedial,
targetting the less-able student. The
St Andrews Conference sought to
redress the balance and emphasise
the benefits of mathematics support
provision for students of all
abilities.

Mathematics support has a significant role to play in institutions
with demanding entrance requirements.




c Loughborough

University

i

Closing remarks

.....Looking back, I probably regarded

RESPONDING TO THE mathematics support as a form of
MATHEMATICS PROBLEM: . .
The Implementation of cottage industry practised by a few well

meaning, possibly eccentric, individuals,
who may themselves have been hard
pushed to offer a credible rationale for

this work....

Edited by C. M. Marr and M. J. Grove

| Joe Kyle (Univ. of Birmingham)

The Wilkinson Chariiable Traist

o 0 P i %
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Closing remarks

.... Now only a few years on, we see that the

O — concept of mathematics support has not only

MATHEMATICS PROBLEM: become firmly embedded in UK Higher
inetiastions) Support Mochaniess Education, but colleagues have moved on to

gather data on the way students use such
resources and look for optimal strategies for the
delivery of this support, and this is perhaps the
most convincing evidence of acceptance.

e A Mathematics support came of age in the first
Bained by €. M. Marr s M. L. Grove decade of the 21st century. What might once

- s Ot have been described as a cottage industry now
Sigha s . e plays a respected and widely adopted role in
Higher Education.
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= The end — Thank you for listening!




