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Teaching history of mathematics for first year
undergraduate skills development

PETER ROWLETT

1 Why history?

There has long been a recognition of the role history can play in supplementing the
mathematics curriculum, perhaps to make the mathematics “easier, clearer, or more interesting’
[1], though not all view this positively [2]. Beyond this, history of mathematics is often taught
in its own right at university.

There is a version of this, which I experienced and enjoyed, which sees a lecturer standing at
the front of a lecture theatre telling stories about history and, perhaps, demonstrating historical
techniques. Students learn some facts, and are assessed on these.

This is not what I do.

A survey of graduates identified history of mathematics as a subject well developed in
the undergraduate curriculum but rarely perceived as important [3]. If history is indeed not
important to mathematics graduates, why teach it?

Y

Perhaps some students will find it interesting, and gain some awareness of the culture of
our discipline. I might enjoy teaching it. There’s a chance I could find and encourage future
historians of mathematics. I'm not convinced these are good enough reasons for its inclusion in
a crowded curriculum.

Rather, the principal role of the history module in the Sheffield Hallam maths degree is in
skills development. Working with multiple sources that may conflict and vary in quality helps
develop independent working, organisation, and critical thinking skills. Sharing what has been
learned is an opportunity to develop communication skills: writing coherently, communicating
clearly, referencing appropriately. These are useful skills, and ones that are not always developed
by study of mathematics. Therefore history of mathematics provides a stimulus for development
of useful skills in a mathematical context — remembering that we are teaching mathematicians,
not running a generic skills degree.

It may, of course, be possible to have my cake and eat it too. Perhaps my students and I
will find interest and enjoyment, and some of them may be bitten by the bug — distinguished
historian of Greek mathematics Sir Thomas Heath is quoted saying of history of mathematics:
“the study is fascinating when you first take it up, and its lure grows and grows” [4]. My point
is that this cannot be enough to carve out room in a crowded curriculum without making a
contribution to the broader development of the skills of a mathematician.

2 A module in history of mathematics

History of Mathematics is one of six subjects students take for twelve weeks of teaching at
the start of their first year at university. It is one of two or three options the students can
choose which are all designed to provide development of similar skills. Typically between 10-20
students take the option.

There is considerable freedom on historical content. I do not see it as my job to fill my
students’ heads with historical facts, and there is no ‘History of Mathematics 2’ for which I
need to establish the necessary groundwork. Further, I believe students will get more involved,
produce better work and achieve higher grades if they are studying topics they are interested
in. I therefore allow the majority of the historical content to come from students investigating
topics they have chosen. I've come to realise this also promotes diversity and belonging when
students choose to connect mathematics to their own interests and identities.

At the start of the module I ask students to form groups, imagining they will benefit from
safety in numbers when charting unfamiliar terrain in the first term of university. Each week,



groups investigate topics. I give them a ‘lucky dip’ of topics in week 1, but after this I insist
that they come up with their own.

The classes are two hours long. I offer some direct teaching, but not much. A typical class
proceeds as follows. First, groups share with the whole class a summary of their most recent
investigation, having sent a short written report (500 words) to me the day before the class.
Next, I give a short lecture on a historical topic. The longest section of class time is given over to
student work. I meet each group and give them feedback on their written report, they propose a
new topic to investigate and begin their investigation. Finally, I give a short lecture about some
aspect of history of mathematics study I would like them to consider when producing their next
report, which they do between classes.

This early group work is low stakes and developmental. Groups are expected to incorporate
ideas from the teaching and feedback in their reports, a cumulative process so that usually their
work improves week-by-week. After six weeks, groups choose their best report, spend the week
polishing it up in light of the feedback received, and submit it for 50% of the mark.

After the group work phase, students work on longer individual essays (1,000-1,500 words)
on a topic of their choice for the remaining weeks and the other 50% of the marks. These are
not very long essays. I am not a believer that more words is necessarily equivalent to more or
better work, and the need to communicate findings concisely is an important skill to develop.

During the essay writing, I provide no new teaching. Class time sees students working
independently on their investigations, discussing their emerging ideas with me if necessary. I
find this kind of teaching very difficult, because I naturally feel I ought to be being more active,
delivering content, performing, in order to justify my salary. In fact, learning happens in the
students’ heads, not in my showing off, and providing a supportive environment for them to
practice what they have learned is a worthwhile way to spend my time.

Students generally respond positively to the classes and engage well with producing often
excellent work. In feedback, students have praised “the creative freedom” arising from allowing
choice of topic, including that “it allowed me to explore a topic I was passionate about”. They
were also positive about the “opportunity to diversify skills”, with one saying “it is one of the
few opportunities to write something during the degree” and another valuing the formative
work as it allowed them to “receive feedback and support from my peers and the teacher, which
boosted my confidence”.

In the remainder of this article, I elaborate on the content of the direct teaching and discuss
the issue of student topic choice.

3 Direct teaching

History is difficult, and different to mathematics. As a provocative illustration, note that
while students have learned a theorem of Pythagoras which is true, in the mathematical sense,
the case that he worked on it or even that he existed is not so certain. We have none of his
writing, the sources we have came after his death and were influenced by the cult that bore his
name, and his theorem was in use a thousand years earlier in Mesopotamia [5].

I recommend my students read Stedall’s The history of mathematics, a very short introduction,
reviewed in the Gazette as “an excellent and provocative introduction to a fascinating and
underappreciated subject” [6]. Besides being excellent on the subject of studying history of
mathematics, the book’s chief advantage is that it is very short, leading me to hope my students
might actually read it (though I suppose few actually do!).

My history of mathematics lectures briefly cover typical ground: Egypt, Babylon, Greece,
China, India, the Islamic Golden Age, Renaissance Europe, and so on through to the 20th
Century. Nothing is covered in great detail, and I try not to indulge myself in long anecdotes
and digressions. The purposes are to give students a broad summary of history in which to
situate their investigations, and to spark interest in different topics and time periods.
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In the study skills section I cover a lot of the ground detailed by Stedall, especially on pitfalls
to avoid when studying mathematical discovery (summarised in [6]), and provide some content
on structuring essays and referencing which is important for students but not worth detailing in
this article.

I use the exaggeration of the story of Evariste Galois told by E. T. Bell in Men of Mathematics
and criticism of this by historians (see [7]) to discuss historical accuracy. I give some reasons
inaccuracies come about and spread: for example, a writer may wish to excite their reader
with a human story, or a mistake in historical research may spread much further than its later
refutation.

I acknowledge, pragmatically, that a mathematician makes a personal choice whether to be
troubled by historical accuracy. A review in a 1937 Gazette [8] recommends Men of Mathematics
to “every school library, every young mathematical enthusiast, every teacher of mathematics”
despite identifying “numerous errors of detail” which the reviewer regards as “unimportant”
since

the author succeeds in his main aim, to portray mathematicians three-dimensionally
by setting them in or against their historical background, social, cultural and
philosophical.

Miller [9] reacts to this review, saying that while some readers of Bell will think such errors

are unimportant,
there are others who will be very much annoyed by errors of detail, and whose
interest in the book will be greatly diminished when they become convinced that
they cannot assume that the author took a reasonable amount of care to avoid
misleading remarks even when they are striking.

The situation is complicated further by the position of folklore. I discuss the story of
Archimedes in the bath realising he could submerge a crown and use the displacement of water
to determine whether or not it is solid gold. Apparently he leapt up and ran naked around
the streets of Syracuse shouting ‘eureka!’” in delight at his discovery. This is almost certainly
apocryphal: there is no known eyewitness account, the first we have is after Archimedes’ death,
and while the theory is correct its practical application to the accuracy needed would be
difficult. But the story captures “the sudden flash of inspiration that mathematicians sometimes
experience” [10], and therefore has value and will continue to be told. It may be perfectly
reasonable for a mathematician seeking to enthuse students or liven up a textbook to use folklore
without concern for historical accuracy, much as it may annoy historians.

I do not insist on my students fully checking their sources, as I might if they were students
of history, or undertaking a much longer project on the history of mathematics. However, I
ask them to write a brief reflection under their reference list about the quality of the sources
they have used. They write about the motivations of the person writing, whether a source
is corroborated by others they’'ve read, and what effect this has on their confidence in their
findings.

Little ancient work that was published in Greek survives. The reason we know about it
is from later translations and commentaries, often in Arabic or Latin. Informal work such
as personal notes or correspondence between mathematicians may be written in any number
of languages. This means much that we know about what a historical mathematician wrote
is actually a translator choosing an English word to attempt to convey the same meaning.
Someone might have told you Pierre de Fermat wrote about a “truly marvellous proof”; he
didn’t. He wrote his famous marginalia in Latin, in a Latin translation of a Greek text. In
addition, the style of mathematics and the notation used has changed over time. All of this
makes working with original sources difficult. This is one advantage of secondary sources, which
students naturally mistake as ‘second rate” when they first hear them defined.



I discuss how the grouping of subjects we call ‘mathematics’ came to be, and what topics
were once included but are now separate. I introduce the surprisingly late origin of the modern
meanings of ‘mathematics’ and ‘mathematician’, and how these have shifted over time. I outline
how many well-known historical mathematicians would not recognise themselves as such, and
how those working in mathematics earned a living during different periods.

I point out the omission of women through most of history. I take the opportunity to
encourage my students to investigate the life of a female mathematician. I suggest they might
think about the societal factors that had to be overcome for this person to make the kind of
mathematical contribution that means we remember their name, though this is a huge topic
and I've supervised final year dissertations investigating the same.

I speak about the way ideas build on what came before, and how this can lead to
near-simultaneous discoveries and associated priority disputes. I point out that mathematics
isn’t a huge database to which new knowledge is automatically saved. Ideas are discovered,
forgotten, and subsequently rediscovered in a different time and place. Often, famous results
are named for someone who was not the discoverer. An amusing take on this was offered in a
previous Gazette as a quiz ‘What’s in a name?’ [11] and its answers [12].

Given that we have a tendency to name mathematical ideas for the first European to
communicate them, I take the opportunity of this topic to encourage my students to investigate
the mathematics of a non-FEuropean culture.

4 Student topic choice

A challenge is that the amount of university-level mathematics students know is minimal
when they take the module (not a new problem, apparently [4]). Particularly at the start of
the module, many choose to investigate topics they are learning in other modules and standard
(popular) history of mathematics topics. So we get complex numbers, calculus, 7, the Four
Colour Theorem, Fermat’s Last Theorem, and so on.

Some choose to investigate an individual mathematician, perhaps someone from my lectures
or someone they’ve found through web searches. Popular choices include al-Khwarizmi, Srinivasa
Ramanujan and Ada Lovelace. The film Hidden Figures brought a wave of Katherine Johnson
investigations, while The Imitation Game delivered Joan Clarke to my classroom.

One advantage of the formative nature of the early work in the module is that if students
choose topics that are too difficult for their current level of mathematical learning (e.g. ‘what
mathematics did Einstein use in general relativity?’), or too broad (e.g. ‘what did India
contribute to mathematics?’), I needn’t worry. I give a warning about the suitability of the
topic, and those who ignore my warning learn first hand how it is to pad out 500 words when
you have little content you can understand, or to merely skim the surface of a story when you
have too much to say. The result is a piece of work that won’t be the one they hand in for
marks, and they move on with no harm done.

I insist students agree their essay topics with me in advance. This is partly to make sure
students are all studying different topics, but also it allows me to see off potential problems
early. Students who ask questions that are too closed, I talk to about whether there is enough
that is interesting to say about the answer to fill the research time and word length. Students
who ask questions that are too broad, I encourage to scale down to focus on some achievable
part of the topic, or to plan an investigation in stages so they can drop a later part if they run
out of time or space.

Over eight years I've had 35 groups and 106 individual essays. Around two fifths of the essays
explore origins and changes in mathematical topics (e.g. ‘How has the concept of infinitesimals
been developed over time?’). About 30% showcase the work of white European men (e.g. ‘The
contributions of Newton and Leibniz to the development of calculus and how their disagreement
affected further development’). Finally, around 10% investigate each of: the Islamic Golden Age



(e.g.
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‘The House of Wisdom and translation of Greek and Indian mathematical documents’);

other non-European cultures (e.g. ‘To what extent was mathematical development hindered by
isolationist foreign policy in Edo period Japan?’); and, biographies of people who aren’t white
men (e.g. ‘How does the work of Joan Clarke and Shafi Goldwasser in the field of cryptography
illustrate the changes in the position of women in society over the 20th Century?’).

Keeping my focus on skills development and allowing my students to choose the historical

topics has led to me learning a lot more history of mathematics than I would if I had simply
taught what I know, and I believe my students and I are better for it.
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