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Abstract

Many students who traditionally struggle with basic aspects of Mathematics have little or no concept of
Mathematics as a living and growing subject area. They appear not to appreciate the background of the day-
to-day Mathematics that they study, and which some of them may one day teach. These students generally
have no exposure to this material and are unlikely to investigate the History of Mathematics independently.
In this paper we will discuss the incidents that lead us to consider how to introduce students with weak
mathematical backgrounds to the History of Mathematics. We will briefly mention the reasons why there are
such significant numbers of students with these issues. We will also provide some detail on the first steps
taken by the Mathematics Support Centre in the National University of Ireland Maynooth to try to introduce
the background and context of Mathematics to these students. Based on the feedback we have received to
date, we will discuss if these initiatives have had a positive impact in terms of students’ attitudes and results.

1. Origins of this approach

The idea of introducing students with weak mathematical skills to the History of Mathematics arose as a result
of some particular incidents in the Mathematics Support Centre (MSC) at the National University of Ireland
Maynooth (NUIM). On one occasion, while discussing aspects of Calculus, a student asked if"...Calculus was just
made up to torture students? On another occasion, while addressing issues with zero and infinity, a student asked
‘Why are there all these crazy rules?’ It is a common occurrence during weaker students’initial visits that they think
they are ‘really stupid or slow’. They get frustrated because they are struggling with basic concepts, whilst in the
middle of a higher level Mathematics course.

As we started to explain the historical background to these mathematical topics, we discovered that these
students had rarely thought of this before. Subsequently these students have little or no concept of Mathematics
as a continuous and growing subject. They see little of its development and few recognize the connections
between the different areas of Mathematics. They generally have no idea why they are studying their course
material. They try to apply the rules and hope to get close enough to the answer. This lack of understanding is
well documented; see [1], [2] and [3].

We find that explaining that some mathematical concepts have taken thousands of years to develop into
their current form actually reassures the students. They see the bigger picture and realize that mathematical
understanding is not automatic, it involves success and failure. These are an essential part of the process of
understanding. Students who realize this can overcome the ‘fear’ of tackling new mathematical material.

As a result of these observations, we wanted to regularly expose students with weak mathematical backgrounds
to the origins of the relevant mathematical material.
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2. Why is this approach needed?

There is widespread concern about the numbers of students who have basic mathematical problems. Recent
reports, [2] and [3], contain detailed analysis of these issues in the teaching and learning of Mathematics at
second level in Ireland. Some of the main factors listed include: bad publicity for Mathematics, negative attitudes
towards the subject, little understanding of the context or background of Mathematics, rote learning. [2], [4]

and [5] have highlighted possible impacts of these problems. Low attainment in Mathematics is cited as a
contributing factor in low enrolment and retention rates in science and technology courses, [6] and [7]. There is
also significant international research on these issues [8].

Introducing new teaching methods to address these issues should be a priority. Using the History of Mathematics
is one approach that should help with basic understanding of the material. We believe that this can help alter the
students’image of Mathematics and show that there is much more to Mathematics than memorization.

3. Existing resources and similar ideas

3.1 History of Mathematics Material

There is extensive material available on the History of Mathematics, for example [9], [10] and [11]. There are also a
number of websites containing extensive information, for example [12]. However, we believe that students with
weak mathematical backgrounds are unlikely to use these resources independently. At the very least, they will
not use these resources until they are made aware of the role that the History of Mathematics can play in their
mathematical education. It is safe to assume that a student struggling with fractions will find a text on the History
of Mathematics very daunting.

3.2 History of Mathematics Courses

Many universities offer the History of Mathematics as a standard undergraduate course. However, in general
these courses are available for specialist Mathematics students only. For example, in NUIM, the History of
Mathematics is provided to final year Mathematical Studies students only [13]. These are the students who are
most likely to become Mathematics teachers. They can introduce and use some of this material when they are
teachers of Mathematics, thus tackling the problem from the start.

In NUIM, it is first year students who have the most common basic problems with Mathematics; 41% of the visits
to the MSC in 2007-2008 were from first years. These students get little or no exposure to the background and
origins of Mathematics. Only those continuing on into third year Arts will see the material at all. This is too late for
the weaker students, so it is important that we try to introduce the material earlier by other means.

3.3 Using the History of Mathematics in Mathematics Education

The role of the History of Mathematics in Mathematics Education is not under scrutiny. Extensive material is
available which discusses this issue, see [14], [15] and [16]. [15] contains several interesting papers, for example
Grugetti [pp. 29-35] states that‘An historical... analysis allows teachers to understand why a certain concept is difficult
for the student..."and 'In observing the historical evolution of a concept, pupils will find that mathematics is not fixed
and definitive’ Student teachers who are being trained to use the History of Mathematics in their teaching are
interviewed by Isaacs, Mohan Ram and Richards [pp. 123-133]. One student commented / have never been taught
maths in this way before, rather | have always been given a set of problems and been told to solve them, which has
made maths a boring subject. Yet, when faced with a question to answer, and the history behind a particular thing, it
makes further questions easier to handle and | found it stays ingrained in the memory better.’

Introducing the history of mathematics to third level students with weak mathematical backgrounds:
64 a case study - Ciaran Mac an Bhaird



CETL-MSOR Conference 2008

These are issues we would like to address. However, almost without exception, the articles and material are geared
towards specialist mathematical students. This gives us valuable insight into the process of introducing the History
of Mathematics to students in general. However, how do we address this issue with the weaker students?

4, First steps towards implementation

We want to introduce the History of Mathematics to weaker students, students who are unlikely to attend History
of Mathematics courses, read the textbooks or be involved in similar initiatives. Simply pointing the students
towards the available resources would not have any significant impact. If they are already having difficulties with
Mathematics, why would they research the background of the material that is already confusing them?

We decided to develop resources which would supplement the normal mathematical material available.

4.1 Mature Students Mathematics Refresher Course

4.1.1 Implementation

In 2007 the author was asked to design a Mathematics Refresher Course for incoming Foundation students

to NUIM. These students are typically mature students who have not completed the Leaving Certificate (A

Level). The five day course is run prior to the start of the academic year. Students then proceed to a Foundation
Certificate Course in Science, Economics or Engineering. When they complete the Certificate, they are qualified to
enter into the first year of an equivalent degree.

The students are mathematically very weak so the topics covered include: counting, addition, subtraction,
multiplication, division, zero, fractions, decimals, percentages, algebra, functions etc. The author designed the
course from a historical point of view. Each of the topics are discussed and developed from their origins, and then
explained with examples. The topics also overlap to reflect the natural development of Mathematics.

4.1.2 Feedback

In 2007 and 2008, 40 Foundation Course students completed basic evaluation forms which were distributed by
the Mature Students’ Office. They were asked to grade their answers from 1 to 10, where 1 indicated poor and 10
indicated excellent.

« Question one gauged the students’ evaluation of course content. The average mark was 9.18.
- Question two gauged the students’ evaluation of course presentation. The average mark was 9.40.

« Question three gauged the students’ evaluation of how well the course met their expectations. The average
mark was 9.25.

One student commented ‘I've done Maths at secondary school and | learned more at this foundation week of Maths.

The Mature Student Officer stated that a greater percentage of students exposed to this Refresher Course
completed the Foundation Certificate Course and continued on to degree level. The Mature Students Office

is introducing a Mathematics Refresher Course for mature students entering degrees in 2009-2010. They have
requested that the author design a similar course aimed to a slightly higher level. The Adult Education Office in
NUIM provides ‘Outreach’ Certificate Programmes in Finance and Economics. They have requested permission to
use the Mathematics Refresher Course.
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The feedback and subsequent decisions to use the course in other projects is very positive. A complete
evaluation process is underway to determine the best methods to update the course to the students’ benefit and
how to include more mathematical topics.

4.2 Mathematics Support Centre (MSC)

The MSC was set up in NUIM in October 2007. A complete analysis of the services the MSC provides and
the impact it has had is available [17]. The MSC aims to help students who are struggling with any aspect of
Mathematics. A significant number of these students struggle with basic concepts.

4.2.1 Implementation

One of the principal objectives of the MSC is to try to use context and background to explain basic mathematical
concepts. Due to the huge numbers who attend the MSC, it has been difficult to implement an exact program to
date. However, the tutors do their utmost to maintain this objective at all stages.

4.2.2 Feedback

Though there is no conclusive evidence on the use of the History of Mathematics in the MSC, there is evidence
to suggest the MSC is having impact on students’grades and their attitudes towards Mathematics. In particular,
the MSC appears to have a significant impact on the weaker students, see [17, pp. 30-31]. This is encouraging, as
these are the students who we target with our approach.

Students who attended the MSC quoted the ability of tutors to give context and background to the problems
they were having, as a major source of influence and motivation.

As the MSC develops, we hope to implement a more exact program for our approach. Consequently, we can
conduct a more precise investigation into the students’attitudes towards the use of context and history in the
drop-in sessions.

4.3 Secondment with Coventry University

The author was offered a secondment opportunity by sigma (Centre for Excellence in Mathematics and Statistics
Support) in 2008. This offer was based on his interest in using the History of Mathematics and it was agreed that
he could work on methods to introduce it to weaker students.

4.3.1 Implementation

The secondment involved a week of collaboration with Dr. John Goodband, Coventry University. We decided that
the most effective approach was to provide a single double sided A4 page to supplement certain sections of the

Engineering Mathematics First Aid Kit (EMFAK) [18]. The EMFAK is a comprehensive resource, it is widely available
and used in most Mathematics Support Centres.

The author worked specifically on the History of Mathematics. Material on Complex Numbers and Linear Algebra
was produced. The content of these pages includes an initial summary of the origins of that area of Mathematics.
It also addresses common misconceptions and contains a description of the progression of the topic. Finally
there is a timeline of major developments in the subject area until modern times. The descriptions are brief

and designed for students who would otherwise know little about this material. The pages are available in the
Mathematics Support Centres in Loughborough, Coventry and Maynooth. They are attached to the related pages
in the EMFAK. They will also be available on-line in the near future.
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4.3.2 Feedback

The pages were completed in September 2008, so there has been little opportunity to gauge exact student
reactions. However, initial comments from staff and students have been very positive. The co-ordinator of the
on-line Mathematics Proficiency Course in NUIM has requested additional history pages on other topics. Funds
are also available from sigma to continue with this project and the author aims to complete a comprehensive set
to accompany the EMFAK.

These reactions are encouraging and we will have a clear indication of the appeal of these handouts at the end of
the 2008-2009.

5. Gonclusions

As a result of our experiences in the MSC, we have started these three connected projects to help promote

the use of the History of Mathematics when helping students with mathematical weaknesses. The projects

are relatively new, so there is little statistically significant data to date. However, we believe we have sufficient
evidence to argue that using the History of Mathematics can have a significant and lasting influence on weaker
students’ attitudes and grades. This has wider repercussions and should impact Mathematics poor publicimage.

We hope to continue with these projects and provide comprehensive programs to introduce this material to the
weaker students. Continuing this work will also give us more data, which will help determine the exact impact of
this approach.
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