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Learn from the Masters: 
A Case for the History 
of Mathematics

Amy Shell-Gellasch

Interesting fact about me. I have undergraduate, master’s, 
and doctorate degrees in pure mathematics, yet only took 
one class in my research area, and many of my colleagues 
have taken no classes in our research area. I have taught 
mathematics at the college level for 30 years, yet rarely 
teach a class in my research area, in fact, most colleges 
and universities don’t offer classes in my research area. 
But surprisingly, my area of research informs all areas of 
mathematics, and is one of the most accessible areas of 
mathematics for students of all levels, and for things like 
capstone research and REU topics. Who am I? I am an 
historian of mathematics.

Yes, that is a thing, as I have had to tell many people. In 
fact, given that the earliest evidence of “writing” in the form 
of tally marks is mathematical, the history of mathematics 
constitutes the oldest branch of recorded history. So how 
did I become a math historian? Like many non-mainstream 
careers, it was unplanned. And due to just one class and one 
professor: a History of Calculus course I took during my 
master’s work at Oakland University (Rochester Michigan) 
taught by Dr. Steven Wright. Seriously, it was one of the 

hardest classes I took in all my graduate work. Taking what 
we would deem a simple derivative the way Newton did 
took about two pages of geometry and calculations using 
Newton’s less than stellar choice of notations. (One reason 
Leibniz’s work was so important was that his notation was 
so insightful it actually helped move the development of 
the calculus forward.) I fell in love with the topic, and the 
rest is history, so they say.

After starting a PhD program in applied mathematics, 
I found the Doctor of Arts in Mathematics program at the 
University of Illinois at Chicago that gave me a full PhD 
education in mathematics but allowed me to do a disser-
tation on an historical topic. However, there was no class 
on the history of mathematics. In fact, IF a school offers a 
history of mathematics course, it is usually either a general 
education course (which is a topic for another paper, but 
a fantastic way to get non-STEM students interested and 
comfortable with mathematics), or a course for future K–12 
mathematics teachers. So how did I learn to be a historian 
of mathematics? You may ask. Well, I did what 90-some-
thing % of all historians of mathematics did, I read. I read 
and I read and I read. I also connected with established 
historians and learned on the job so to speak.

Another question you may now be asking is why should 
you be interested in the history of mathematics? Let me start 
with a common lament in mathematics, “if they had only 
asked us!” We often hear about a scientist in another field 
being stalled because they did not have a way to process 
or interpret what they were seeing in their data. They often 
develop ad hoc methods to handle their data, only to find 
out later that what they needed was ready and waiting for 
them in mathematics. Not as well known is that this also 
happens within mathematics itself, when a mathematician 
unwittingly reinvents a process that was invented earlier or 
published in another language. Thank goodness Galileo 
and Kepler knew their Greek conic sections: a theoretical 
piece of mathematics that waited almost two millennia to 
be of use. Thus the short answer to why the history of math-
ematics is important is two-fold. One—if you are doing 
mathematics you should know the history of what you 
are doing. Unlike in experimental sciences, mathematical 
techniques that seem like dead-ends or unimportant at one 
point in time may provide insight or even be considered 
groundbreaking later on. Take for example non-Euclidean 
geometry. The story of the discovery by Lobachevsky and 
Bolyai (and Gauss) is a well-known example of this. Two—
imparting (some of) the history of the mathematical topics 
you teach to your students provides numerous pedagogical 
benefits. No time to go into this in detail, but I will list one: 
DEI (diversity, equity, and inclusion). By presenting some 
history of mathematics or ethnomathematics your students 
will realize that mathematics is not done only by old white 
men who are geniuses, but by all kinds of people, and that 
mathematical discovery takes time, dedication, passion, 
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and many mistakes, along with a village. So how do you 
get started? Well, just like me, start reading!

Getting Started: Read from the Masters
Pierre-Simon Laplace famously said, “Read Euler, Read 
Euler, he is the master of us all.”

That is sound advice. An easy place to start are the “great 
theorems” style books of Dunham [SG5]. I also suggest that 
any mathematics educator read a general history of math-
ematics textbook. Good ones, each with a different focus 
and audience in mind, are those by Katz [SG9], Calinger 
[SG2], Suzuki [SG16], or Shell-Gellasch and Thoo [SG14]. 
These will give you a great general understanding of the 
wide sweep of mathematics, some ethnomathematics, give 
you a few things you might be able to bring into your teach-
ing, and provide you with a springboard for more focused 
readings. The MacTutor history of mathematics website 
[SG11] out of St. Andrew’s has articles and biographies that 
provide targeted information for you and your students. I 
also suggest that everyone read some ethnomathematics, 
the mathematical endeavors of indigenous peoples. The 
best are still the works of Ascher [SG1] and Joseph [SG8]. 
A must for anyone getting their feet wet in the history of 
mathematics is to read some original sources, which is 
where Euler comes in. Euler’s writing reads almost like 
modern mathematics, maybe even better. He is direct and 
clear (even the ones in Latin, and I know very little Latin.) 
Great sources of Euler are the Euler Archives [SG6] and 
the works of Sandifer [SG13]. All the above also provide a 
wealth of material you can share with your students and 
launch you on your way. As I read any history of mathemat-
ics I first look at the bibliography to see what else I should 
read myself, and to make sure the author has done their 
due diligence and read original and peer-reviewed sources 
themselves. Too much reading? Then get to some historical 
talks. JMM has multiple sessions of invited and contributed 
history talks. The two main North American history of 
mathematics organizations, the Canadian Society for the 
History and Philosophy of Mathematics (CSHPM) and the 
History of Mathematics Special Interest Group of the MAA 
(HOM SIGMAA) have monthly virtual lecture series.

Share With Students: In-class Snippets All the 
Way to REUs and Capstone Projects 
As mentioned above, having a few general history of math-
ematics textbooks on your shelf will allow you to pull 
some items as time permits to include in your teaching. 
To be more specific, you can include history in a myriad 
of ways. Short and simple would be to include images in 
your teaching. The Math Treasures database on Convergence 
[SG3B] is an ever-growing selection of high-quality images 
of important texts, objects, and persons. A fun way is to 
give students “textbook” problems from an earlier time. 
Newton included a distance-rate-time problem about a 
horse and cart that sounds just like a textbook problem of 

today, with an appropriate technology substitution. Swetz is 
a great source for these [SG17]. I also like to post historical 
articles from the MAA undergraduate journal Math Horizons 
[SG12]. There have been dozens over the years which are 
written at exactly the right level and are a joy to read. To 
go deeper, stay with the MAA online journal Convergence 
[SG3C] and several of the MAA Notes volumes [SG10] for 
articles about incorporating the history of mathematics 
and ethnomathematics into the classroom. A lighthearted 
account of the history of Euler’s Constant [SG15] is fun to 
give student in any of the introductory courses from College 
Algebra through Calculus where e makes an appearance. 
Moving up from there, you can incorporate original sources 
into your course. This avenue provides students with an 
historical depth of understanding not found in modern 
texts. TRiUMPHS [SG18] is an ongoing NSF funded project 
to develop original source materials for many of the core 
topics in the undergraduate mathematics curriculum. In 
general, start small with in-class items, then build up by 
incorporating small graded assignments. If that all goes 
well, consider larger projects (course projects, capstones, 
REUs) that are historical or include history. When you do 
this, please read, and have your students read Wardhaugh’s 
amazing book how to read historical mathematics [SG19], 
and Delaware’s article13 on teaching students to conduct 
historical projects [SG4]. Visit Convergence to read the win-
ning papers for the HOM SIGMAA Student Paper Contest 
[SG3D] to see what is possible!

Do: You Can Do It, But Carefully!
If you do decide to try your hand at some original research 
in the history of mathematics, I and the rest of the history 
of mathematics community recommend that you don’t 
assume it will be easy. Historical research done right is very 
demanding. There are a lot of legends that have become 
“truth” out there. No, we really don’t think the Pythag-
orean’s sacrificed 1000 oxen when they realized that the 
diagonal of a unit square is not a rational number! They 
were most likely strict vegetarians. Do your research with 
the help of a librarian, historian, or archivist. Read origi-
nal sources where you can, but realize the further you get 
from the original source material the less reliable. (Primary 
or original sources are written by the actual practitioner; 
secondary sources, such as by commentators or contem-
poraries come directly from the original material; tertiary, 
such as textbooks, pull from many sources; after that, for 
example many websites and some expository material, 
the connection to the actual material is so stretched that 
extrapolation and assumption have crept in to such a level 
that hypotheses are now “facts” and legend is now “his-
tory” as in the above example about oxen.) Understand 
the cultural, religious, linguistic, academic, and scientific 

13This article is not just for students, I recommend it for any STEM re-
searcher.
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norms of the time period and place, these can drastically 
change the meaning of an idea from what we might think. 
For example, to the Ancient Greeks, lines could be curved, 
and if you meant a straight line, you called it a “straight 
line.” Today we would find that redundant; now we use 
the word “curve” for anything that is not straight. If you 
did not realize this you could seriously misinterpret an 
historical piece of writing. Believe me, these types of nov-
ice mistakes have happened many times by very educated 
people. To be a good historian of mathematics means you 
need to be not only a mathematician, but also a detective, 
an archivist, a linguist, an historian, an historiographer, 
and a “book worm” (book worms were actually larva or 
beetles). The practice of mathematics and the practice 
of history require different skills, both honed over time. 
The methods of correct historical research fall under the 
discipline of historiography. Without an understanding 
of proper historiographical methods, it is easy to make 
assumptions and mistakes that can invalidate your work. 
One, beware of being Whigish. This means assuming that 
our (Western) concepts, norms, and standards of rigor are 
the culmination and pinnacle of mathematics, discounting 
all that came before. This is often referred to as the “Royal 
Road to Me.” Mathematics takes many paths, and even 
those that seem uninteresting or unimportant can be es-
sential later on. Two, strive to view what you are studying 
through the lens of the time, not through a modern lens. 
The most detrimental thing any researcher can do is to as-
sume that mathematics of an earlier time, place, and culture 
is done using the same logic and for the same reasons as 
we use now, or assuming that the practitioners are not as 
“smart” as we are because they don’t see what we see as 
obvious. It is hard to overestimate the extent to which how 
we are brought up mathematically influences how we see 
mathematics. Above all, don’t say, “why didn’t they just 
do…” That is up there with Bones on Star Trek saying that 
the 20th century medical practices were barbaric and what 
were they thinking by using chemotherapy?! We may not 
realize it, but our “modern” Western methods of proofs 
and notions of rigor are still constructs, which often limit 
our ability to see mathematics in other contexts. Historia 
Mathematica [SG7], the official journal of the International 
Commission for the History of Mathematics, is widely 
considered the most rigorous and prestigious of history of 
mathematics journals. Read that when you are ready, but 
word of warning, it is not for the faint of heart, these articles 
go very deep into the minutiae of history.

Conclusion
Everything humans undertake is a process, and comparing 
something from an earlier time or place to a modern form, 
and possibly dismissing it in light of that comparison, is 
to discount the process itself. Mathematics IS the process. 
And an understanding of that process through time is es-
sential to fully understand, appreciate, and even succeed 

at it now. As Newton famously said in 1676 in a letter to 
Robert Hooke, “… If I have seen further it is by standing on 
the shoulders [sic] of giants.” The mathematics we discover 
and use today becomes the mathematics we teach tomor-
row, and the history of mathematics the day after that. By 
only focusing on what we deem “current” mathematics, we 
lose sight of all that came before. Researchers run the risk 
of rediscovering material, and students are only taught the 
result, not the process of discovery. Mathematics is an art, 
and good artists learn from the masters.
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Pursuing a Career in 
Mathematics Education

Nicole Louie

I’d like to tell you about how I got into math education and 
share some thoughts for people who are interested in this 
field, but first, I’ll say a little bit about my current interests. 
My research is concerned with what it would take for learn-
ing math in school to be a vehicle for developing deeply 
humanizing relationships with ourselves and others. Often, 
school math does the opposite. It sets arbitrary standards, 
creates dehumanizing hierarchies based on how well we 
conform to those standards, and teaches us to know our 
own and others’ places in the rankings. It did that for me 
as a student, and it did that for many of my students when 
I was a teacher. The thing is, I know very few teachers who 
want that. I certainly didn’t. So one of the big questions my 
research addresses is, why is it so hard for math teachers to 
live up to the commitments we often have to equity, social 
justice, or even just respecting every kid as a mathematical 
thinker? I’m especially interested in how cultural ideas 
about intelligence, race, and the nature of mathematics 
itself shape the kinds of learning opportunities that we as 

a society make available to Black, Latinx, Indigenous, and 
Asian American students. I’m also beginning to investigate 
what it could be like for these students and their families 
to be centered as researchers and designers of mathematics 
education, versus having all of the decisions made by pro-
fessionals who do have relevant expertise and skill but are 
often disconnected from communities of color.

My path to my current work was a winding one. I grew 
up in San Francisco, California, and I attended public 
schools from kindergarten to twelfth grade. Up until high 
school, math was just kind of there. I don’t remember 
any experiences with it that sparked curiosity or passion 
in me, the way reading did. High school was different. I 
was in honors classes at an academic magnet school, and 
the math classes I had in ninth and tenth grade were ex-
tremely frustrating. The explanations teachers offered were 
confusing and perfunctory. I had no sense that my teachers 
cared about me, my classmates, or our learning. I think I 
spent an entire year writing two-column proofs related to 
triangle congruence. Eleventh and twelfth grade were better 
in terms of quality of instruction and my feelings about 
math. My calculus teacher would write the grade distribu-
tion on the chalkboard after every test, and I’m not saying 
that’s a good practice because I really don’t think it is, but 
I remember feeling so proud one time when I was alone at 
the top—especially as a girl who had outscored all the boys. 
But even then, I didn’t see math as something that would 
play a big role in my future. As an undergrad, I avoided the 
math department. I took one class on multivariable calcu-
lus and linear algebra, and then I was done. The material 
wasn’t too difficult, but mathematics just didn’t seem like 
a place where people valued the things that mattered to 
me—creativity, debate, collaboration, and connection to 
social issues in the world we live in.

There were gendered and also racialized elements in 
how I saw math as something that wasn’t for me. I never 
thought, “Oh, I can’t be good at math because I’m a girl.” 
But the culture of the mathematics department at Stanford 
was not a welcoming one for most people, I would say, and 
I think it was accentuated for women. In terms of race, I 
grew up around a lot of Asian Americans, especially Chi-
nese Americans, which is how I identify. But when I got to 
college, I had this new experience of being a “minority.” I 
became aware of the “Asians are good at math” stereotype 
in a new way, and I tried to distance myself from it. I think 
I was lucky to be successful enough to make that choice. As 
a researcher, I’ve seen multiple examples of Asian and Asian 
American kids’ struggles in math class just being ignored; 
teachers seem to assume that Asian kids are always doing 
fine, academically and personally. There’s been some really 
cool scholarship in recent years investigating how the idea 
that “Asians are good at math” is harmful, like Niral Shah’s 
work showing how it dehumanizes Asian Americans while 
also positioning Black, Latinx, and Indigenous people as 
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