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Abstract: Dublin Institute of Technology (DIT) Students’ NtatLearning Centre (SMLC) is a
new initiative that aims to provide mathematicgsort in a relaxed, non-judgemental
environment to any DIT student whose programmeaiogta mathematical element. DIT is a
multi-level institute, with over 21,000 studentgistered on more than 400 programmes at
apprenticeship, certificate, diploma, degree arsigraduate level. The range of mathematics
studied within these programmes is vast and mardests find that they need additional
support in this area. However, because the itstisusplit into numerous campuses, it has
proved necessary to develop a two-fold approadorporating one-to-one tuition, through the
form of drop-in sessions, alongside an extensikeagmiing support system, so as to provide the
optimum learning environment. We explore the amajes of developing this system for such a
diverse student population and take a detailed &ddke most common mathematical
difficulties encountered by students using theiservWe also consider the effectiveness of the
e-learning approach when contrasted with morettoadil face-to-face learning techniques and
highlight the type of students who are likely tapehe most benefit from each approach.

1. Introduction

In 2002, a study (Costello and Russell, 2002) veaslacted within Dublin Institute of
Technology (DIT) to examine the numerical skillsfiodt year Engineering students and
ascertain if these skills had any impact on thieilitg to successfully pass the year.

The results of this study showed a strong likelthtwat students with low numerical
skills would withdraw or fail to pass the year. eaaotal evidence suggested that this
was also becoming a problem in other facultiesiwitT. As a result, it was decided
to open the Students’ Maths Learning Centre (SMib@)IT, with the aim of providing
additional mathematical support in a relaxed, naiggemental atmosphere for any DIT
student whose programme contains a mathematicakele Maths learning centres are
becoming more and more widespread in institutdsgifer education across Ireland
and the U.K. (Croft, 2000; Dalby, 2001; Lawson, f€emd Halpin, 2003).

DIT is somewhat uniquely placed in the third-legettor in Ireland, as its true
nature lies somewhere between that of a univeasitiythat of an institute of
technology. Numerous undergraduate programmesfiamed at honours degree level,
and there are a growing number of postgraduatesvies in a wide variety of research,
but there are also programmes for apprenticesrinugtrades, along with higher
certificates (diplomas) and ordinary degrees. Aesalt, the range and levels of maths
studied within the institute are vast.

The DIT SMLC began on a small scale during 200452@dd opened across all
relevant campuses and faculties during 2005-2@8.is a multi-campus institute,
with campus locations spread across Dublin cityreenGiven that many of these
locations are over 30-40 minutes’ walk from eadteqtit was important for the SMLC
to develop a two-fold approach towards mathemasiecpport, incorporating one-to-one
tuition, through the form of drop-in sessions, vathe-learning support system, through



the provision of online resources in a passwordgated WebCT intranet. Table 1
details the number of students who used the SMigpat services during the
academic year 2005-2006. It is interesting to olesthat over 70% of the students who
attended the drop-in sessions did not make sigmfiase of the online resources,
indicating that many students have a clear preéeréor one type of support over
another.

Table 1: Number of students who used the SMLC support sesvittiring 2005-2006.

SMLC Support System Number of Students
Drop-in Sessions 544
WebCT 1177
(Overlap) (150)
Total 1571

In this paper, we will begin by describing theuratof the drop-in sessions and
the data collated on the students who attendedwM/then go on to discuss the online
resources provided by the centre, and finally, wkleok at the most common
problems observed across the entire student body.

2. Drop-in Sessions

DIT SMLC'’s drop-in sessions are three hours in tendgeach campus has two three-
hour sessions per week, with most of these cean@ahd lunchtime or early evening,
when students are most likely to be able to attekitendance is free-of-charge and no
appointment is necessary. Central to the SMLCaifmeral policy is that studentsust
bring their lecture notes to each drop-in sessibime reasons for this are two-fold:
firstly, to ensure that appropriate and relevantemal is covered with the student;
secondly, to emphasise that the drop-in sessi@araadditional support, not a
substitute, for attendance at lectures and tutorial

Within the drop-in sessions, the emphasis isndependent learning rather than
“grinds”. The approach is to assist students wheg arrive by explaining the specific
topic they wish to cover, usually giving a workedimple of how to approach a
problem, and then setting similar exercises fonthe attempt. They are loosely
supervised while working through these problemstand can raise any issues they
might encounter. In this way, it is possible faiagle advisor to help several students
with different topics at the same time, while thedent develops greater confidence in
his own ability to independently tackle mathemdtprablems. Students can also be
introduced to theange of resources that are available to themiratldgvel, such as
useful textbooks or websites.

Drop-in sessions run throughout the lecture teswaell as during exam
periods, and through the month of August, pricthrepeat exams. Table 2 shows the
number of new students who registered with the SMt@p-in centre, as well as the
total number of student visits, during each peab8005-2006.



Table 2: Number of new students and overall student visithé drop-in sessions, during
lecture terms and exam periods for 2005-2006.

Number of Number

New Students of Visits
1% Lecture Term (19/09/05 — 16/12/05 110 260
1* Exam Period (03/01/06 — 27/01/06 61 115
2" Lecture Term (30/01/06 — 12/05/06 242 602
2" Exam Period (15/05/06 — 31/05/06 57 111
Repeat Exam Period (08/08/06 — 06/09/06) 74 218

Total 544 1306

DIT is in the process of converting to a fully sestegised calendar, meaning
that there will be exams in January and again ip.Ma 2005-2006, approximately half
the programmes had been semesterised, while tke lndlf were examined only at the
end of the year. It is interesting to observehigh attendance levels during the first
exam period, in January, given that far fewer stiglbad exams at this time. However,
the exams took place directly after the Christma&lhays, and most students had no
opportunity to clarify with lecturers problems thetd only arisen over the holiday
period once they began their revision in earnest,so attended the SMLC in large
numbers for assistance at this time. It is alstructive (if not altogether surprising!) to
note that the vast majority of the visits that tgd&ce in August prior to the repeat
exams were by students who hetl attended the SMLC during the academic year.

On average, students spent between 50 minutes &nlda2irs in the drop-in
centre per visit. A large proportion of these stuid (44%) were first-years, but almost
half (48%) were from second or third year, showangear need for continued support
throughout their college experience. As can be $®en Figure 1 below, 30% of those
attending the drop-in sessions are classified as-traditional” entrants, including
mature students, students with a disability, paretstudents, international students and
Access students.

Figure 1: Number of traditional and non-traditional entrantso attended SMLC drop-in
sessions in 2005-2006.
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Traditional learners attend the centre for a nudet of reasons: some need weekly
support in order to cope in lectures; others simgtuire clarification of a single topic.
For non-traditional learners, the issues are aftere complex. Because many mature
students have not studied maths in some time,dfieg need specific help in revising



basic topics at the start of the year. They terlddk confidence in their own abilities,
but are extremely motivated and eager to learrmoait all of the students registered
with the Disability Service who attend the drops&ssions are dyslexic, and as such,
face particular challenges in maths. They freqydrave difficulty transcribing
mathematical symbols in lectures, where as lilere incorrect letter in an equation
can render it unintelligible. Such students cdrrobe provided with printed revision
notes from the SMLC, or can cover topics at a stqvaee, using more visual imagery,
when working one-to-one with an SMLC advisor. Ramie students, for whom time is
of the essence, often cannot attend drop-in sessasmmany work full-time. Instead,
they tend to avail of the e-learning resources:. ift@rnational students, problems can
arise when they have not previously covered thessary background topics to follow
class material or have difficulty adjusting to teémology in English. Access students,
who come from socio-economically deprived backgdsmoften need additional
support adjusting to third-level.

Given the wide variety of maths covered in drop@ssions, it is interesting to
look at the topics most commonly covered. Tabdgv@s an ordered list of the twenty
most common areas that cause problems for studdaigy with the number of student
visits in which this topic was covered.

Table 3: Breakdown of the twenty most common topics covevitd students in drop-in
sessions, along with the number of student vibas addressed each topic.

Topic Number Topic Number
of Visits of Visits
1. Basic Integration 121 11. Compound Interest 40
2. Basic Differentiation 90 12. Logs 35
3. Measure of Central Tendency 82 13. Differémiguations 35
4. Normal Distribution 64 14. Binomial Distribah 33
5. Probability 60 15. Matrix Inversion 32
6. Area/Volume/Density 53 16. Index Numbers 31
7. Binomial Expansion 43 17. Determinants 30
8. Basic Matrices 43 18. Eigenvalues 29
9. Linear Programming 43 19. Poisson Distribution 29
10. Linear Regression 40 20. Partial Fractions 28

However, it should be noted that some topics ig libt are specific to certain
programme types — for example, area/volume/deasgipgars to be one of the most
common problem areas, but in fact, this was sirdply to the regular attendance of
numerous apprentices from the Carpentry and Jopraxgramme. Both integration and
differentiation cause difficulties for most studgnoups, as does basic statistics, in
particular such areas as measures of central tepdearmal distribution and
probability.

3. Online Resources
As mentioned earlier, DIT has introduced WebCTassword-protected intranet, as

part of its e-learning resources for students. SWE.C has a separate WebCT site for
each faculty, to allow the mathematical resourodsettailored to best suit the specific



needs of students from each discipline. Eachcsitains revision notes, self-tests on
problem areas, recommended textbooks and websstegant mathematical articles
and general information about the centre. In &liithe SMLC has a website, with
much of the same resources available to studéngsire 2 shows the percentage of
students in each faculty who accessed the SMLC Wedi€ on at least one occasion
(meaning that they know it exists and how to ugeitd those who made significant
use of the resources (where ten or more hits arsidered significant). A total of 3616
students used the resource at least once, whilé hide significant use of the WebCT
service.

Figure 2: Percentage of students from each faculty who aedabe SMLC WebCT site at
least once, and those who made significant use lfit6)-of the site.
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A closer look at the students who made the mosbfidee online resources (50+ hits)
reveals that not a single one of them ever attead#rdp-in session, showing a very
strong preference for online support instead. @laee numerous reasons why students
may prefer online resources: it allows them todm® to study late at night or at
weekends; for part-time students, with lecturegesswnights a week and a full-time job
during the day, it may be the only support systieay tcan realistically use; it grants the
student a certain anonymity, meaning that theyatdave to openly admit to having
difficulties; because of the multi-campus natur®df, it allows students to access help
whenever they need it, even if there is no dropeission on their campus that day.
Most of the revision notes on WebCT are taken ftobemMathcentre website
(http://www.mathcentre.ac.uk({with the kind permission of Dr. Tony Croft), vehi is
an online collaboration between the Universitiek@ighborough, Leeds and
Coventry, the Educational Broadcast Services TandtUK Learning and Teaching
Support Networks. It consists of a series of tggsummaries on various important
topics from first-year maths, including examplessreises and solutions. Extra notes
produced in DIT are included on WebCT where neacgssBable 4 gives a breakdown
of the twenty most common topics accessed on theCGGWebCT site. To compile this
list, the pages that received the most hits mestrlyt be considered. However, the
length of time per hit is also relevant, to asaeriiastudents are studying the material
on the page or simply browsing. Therefore, thed®pi Table 4 have both a high
number of hits and a long mean time per hit.




Table 4: Breakdown of the twenty most common topics stuthigdtudents on the SMLC
WebCT site. The list is based on topics that Hmth a high number of hits and a long mean
time per hit, as this suggests that students adyisig rather than browsing the topic.

Topic Topic
1. Basic Integration 11. Median and Mode
2. Basic Differentiation 12. Poisson Distribution
3. Chain Rule 13. Mean and Variance
4. Drawing Graphs 14. Scatter Diagram and Regnedsie
5. Complex Numbers 15. Introductory Mathematics
6. Tangents, Max/Min 16. Fractions and Percentages
7. Basic Functions 17. Fourier Series
8. Integration using Partial Fractions 18. Diffdration with Two Variables
9. Basic Matrices 19. Getting Started with Matlab
10. Binomial Distribution 20. Getting Started witerive

It is too early to produce any definitive comparidetween the topics studied online
and those studied in drop-in sessions, as theendisources are not yet sufficiently
developed. However, based on the data acquired drop-in sessions, it is intended to
produce more extensive online support in the corgesy, which will facilitate more
accurate comparisons in years to come.

One area of difficulty that should be mentionedalation to providing online
mathematical support is that it is extremely diifido incorporate interactive learning
for students, particularly for a maths learningtoen Most online environments are not
well adapted to maths (Leventhall, 2004; Smith Badyuson, 2005) and it can be
particularly challenging for students who alreadperience problems with maths to
learn different methods of producing the necessaths notation online. As a result,
any self-tests that are provided online must be wiultiple-choice variety, which is not
ideal, and it is almost infeasible to interact nalvith students who may not be able to
attend drop-in sessions. There is a real need $oftware tool that allows
mathematical interaction to take place withoutdterent difficulties.

4. Common Problems and Possible Solutions

In the course of working with such a diverse bofigtadents, it became apparent that
certain issues present difficulties for a wide mogindividuals. Some such issues are
listed below, along with the approach taken bySMLC to attempt to alleviate these
problems.
a) Problems with terminology
It has been observed that students attending tpeidrsessions are often unfamiliar
with thename of the topic with which they wish to request heftudents are
particularly prone to confusing the terms “diffetiation” and “integration” and
tend to use these interchangeably. This is nadjamdifficulty in drop-in sessions,
as it is possible for the SMLC advisors to lookret student’s notes and determine
what topic is involved; however, it raises a gravacern about the ability of
weaker students to effectively use online resouscel as the SMLC WebCT site,
in which they must select the topic they wish tadgtfrom a list.



Possible solutions:If students attend the drop-in sessions, an effartade to
explain relevant terminology where appropriate. aldress the online issue, a
number of self-tests have been developed withirstieC and made available for
students on WebCT. These tests consist of multiptece answers to questions in
specific areas of mathematics and are immenselylapwith students. If a student
answers a question incorrectly, a message appeacsiiy them to the number and
title of the worksheet they should study in oraegain a better grasp of the topic in
guestion. In this way, weaker students can beeglidwards the online resources
most suitable for their needs.

b) Confusion about basic mathematical principles

A large proportion of the students attending theLEMirop-in sessions have
difficulty with concepts such as balancing equaiaemoving brackets, cancelling
or cross-multiplication. However, they rarely séelp for these specific problems,
seeming to be largely unaware of their difficultveish such concepts.

Possible solutionsWhen covering other topics in drop-in sessionsjdovision
sheets are introduced whenever a student makesaanreone of these areas. In
addition, a self-test has been developed on Webk§€ling students’ basic skills;
often, students are taken aback at the numbersibk@s they make in “simpler”
maths, and are encouraged to attempt some suitabksheets to rectify the
problem.

c) Difficulty using calculators

Students rely on calculators for even the simpléstlculations (e.g. 1* ¥ );
unfortunately, many have no idea of Heale of answer to expect and so, even if
they mistype a calculation, will faithfully trangoe the answer they obtain. Mature
students often lack confidence in their abilitiesise calculators, due to the fact that
they would not have done so during their schooke®nce.

Possible solutionsWhere possible, students are encouraged to estimatsize of
the answer they would expect before performingctileulation. Students are also
encouraged to practice numerous examples of pkaticalculations if they are
unsure of how to proceed. In addition, specificiglines for the most suitable
calculators for dyslexic students (Trott and Beath2005) are available in drop-in
centres and online.

d) Negative attitude towards mathematics

Poor self-confidence in their own mathematicaligbddversely affects students’
abilities to succeed in the subject. This negadivitude is prevalent in most aspects
of society and therefore impacts students in allitees and levels.

Possible solutionsin order to increase students’ confidence, problaras
introduced in a graded fashion, allowing the stadem®xperience success in solving
these without help. Where possible, the SMLC aptsrto link the maths being
studied with the student’s future career, to makedre relevant to their lives
outside college. In addition, with the help ofcesces such as Plus magazine
(http://plus.maths.ory/the numerous exciting uses of maths in everyiflaare
highlighted, to improve attitudes towards the sabje




5. Conclusion

Given that the SMLC is still in its infancy, a diégd analysis of the results of students
who attended the centre regularly is not yet al&elabut it is proposed to produce this
in the near future. Anecdotal evidence suggesiisnitany students have benefited
greatly from their use of the centre, and improattdudes towards mathematics have
been observed in students who attend regularlerelis a real need for additional
mathematical support for a large number of studientisird-level education, as
evidenced by the students’ voluntary usage of Hi&Gin DIT and we hope to further
pursue this work in the coming years.
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