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Math History Meets Black History:  A Case Study on the Next Generation of Blue Collar Teachers
I.  The Blue Collar Academy
It was my colleague Brian McCartin, a professor of mathematics at Kettering University, who first introduced me to the term “blue collar professor.”   It refers to a professor who is first in his family to go to college, as opposed to the majority who come from well-educated families, many with a professor for one or both parents. 1   The blue collar professor is an academic who spent years studying for his degrees without having familial role models, meaning he had to try harder to collect the mentors all academics need.
A more commonly used term is “first generation university student.”  Modern universities are teeming with them, but actually this has always been the case.  Public universities in particular, in post-Civil War America, have generally admitted qualified, aspiring students from all walks of life.  Over the last century, children of immigrants have joined working-class farmers’ sons, and later their daughters, in the pursuit of white-collar knowledge.  The G. I. Bill after World War II opened the market even further, providing sufficient benefits to invite young veterans into the academic fold. 2 
The social dynamic of the first-generation university student is now taking another turn, as an increasing number of African American and Latino students are taking their families’ first steps into academia.  Universities are well aware of this encouraging trend, and have developed marketing plans and recruitment programs targeting the first-generation students, many of them belonging to racial minorities. 3  There are a myriad of scholarships designed to attract and support such students. 4 , 5
Despite this, blue collar professors (such as McCartin and myself) are still a rare breed.  Ask around your department, and count how many of your colleagues have neither parent college-educated.  You won’t have to count very high.  The jump from high school diploma to doctorate usually takes more than one generation, which I believe makes a compelling statement about the importance of mentoring and role models in academic pursuits.
The journey from high school diploma to teaching certification, I’m happy to say, seems more quickly navigable.  My math education classes have many first-generation university students, the majority of them African American, and all of them determined to become K-12 mathematics teachers.  These students are an important subset of academic society, one we should all wish to flourish.  They represent the future of the urban educational system, and the best step toward racial equity and social justice. 6 
We professors tend to develop a small network of mentors in graduate school, centered about our advisor; this network tends to expand over time as we involve ourselves in research with more and more colleagues.  Our education students will eventually do the same with their future teaching colleagues.  But where can they find inspiration right now?  How can we keep them motivated?  Can we give them a sense that they belong – that they have a place in their chosen field?
Consideration might be given to mentoring programs pairing first generation PhDs with first generation university students – such interventions have shown promise in the past. 7  Just as every classroom is different, every teacher must find his or her own solution.  I present an informal case study of my own students, and a solution I stumbled upon and now take pride in.
II.  Creating a Balanced Treatment of Math History
Among my duties is assisting my department chair in scheduling mathematics education classes, and filling them with professors.  This is generally an easy assignment, given our professors’ known strengths and past teaching experiences.  The topic of mathematics history, however, tends to be a bit of a wild card.  I can relate from experience that, when you walk around the department asking people if they can teach math history, the token response tends to be, “I’m not sure I know enough to teach it.”

This isn’t a polite dodge – it’s the honest truth.  Math history is a subject every mathematician can chat about for hours around a coffee table, but lecturing on it for thirty-five hours is another matter.  A few years ago, when the professor who’d been teaching it for years suddenly left, I couldn’t find anyone enthusiastic about teaching the course.  It felt like I was holding the proverbial short straw on a deserted island.  I volunteered to teach it myself, not knowing it would eventually become my favorite course.


The humanizing aspect of the subject was my primary focus in determining which topics to cover in class.  Cultures all around the globe have contributed to the development of mathematics for 3,500 years; the breadth of material to be covered is why teaching math history is so difficult.  However, after a fair amount of study I discovered it wasn’t difficult to hit many of the various cultures of the Eastern hemisphere sequentially while progressing through the years.  I managed to include the Western Hemisphere by discussing the astrology of the Anasazi (North America) and the number system and calendar of the Mayans (South America).  By the time I’d finished a first draft of a syllabus, I was feeling quite proud of myself for constructing a culturally diverse topic list.


Yet balance seemed to missing in two aspects:  there was little mention of female mathematicians, and virtually no mention of black mathematicians.  It is common knowledge that these are two underrepresented groups in mathematics, as well as the sciences in general.  The irony of this is that the majority of the students in my math education classes are African American women, since those courses are attended predominantly by teachers within the Detroit Public Schools (the population of Detroit is 87% African-American).8  My solution to this imbalance was to assign two major papers along with the regular coursework.  In February, Black History month, each student would write an essay on the life and accomplishments of a famous African American mathematician; in March, Women’s History Month, they would repeat the assignment for a famous female mathematician.

When the day of the first class finally arrived, I handed out the syllabus and let my students read through it before discussing it with them.  I heard some quiet rumblings toward the back of the classroom, but didn’t think much of it.  Eventually I read through the topics list, quickly explaining how each subject fit into the grand scheme of the class.  When finished, I asked the class if they had any questions – the class had only one question, which I never saw coming.

“There are black mathematicians?!”


My jaw dropped.  I blame my astonishment for the fact that I can’t remember my exact response, though I’m sure it was something to the effect of, “Yes, thousands of them.”

I do remember feeling that I was standing in front of a group of people who had absolutely nothing in common with me.  It had apparently never occurred to them that mathematics was within their reach, an accessible subject they were eligible to master.  Only later would I realize that they were, in fact, very much like me.  They were urban blue collar teachers – the inner-city counterparts to me, the rural blue collar professor.
III.  From Cornfields to Carnegie Mellon

Unlike the majority of my students, I grew up in a small, quiet, Midwestern college town.  Allegany, NY has no significant claims-to-fame except that it is home to St. Bonaventure University, where I studied as an undergraduate.  In the summer, one can just make out the top of its buildings from my parents’ driveway, a few miles past a swaying cornfield and a row of tall trees.

My family has lived in the area for several generations, and has been blue collar from the start.  My grandfather dropped out of school in the sixth grade to work, and though he never attended high school (in the neighboring city of Olean), he was one of the workers who constructed it.  My parents finished high school, and my father completed technical school where he was trained to use punch card-operated computers, but I was the first person in my direct lineage to attend a university.

My academic path eventually led me to Carnegie Mellon for graduate school, where I studied applied mathematics.  It was a bit of a culture shock, moving from the farmlands to Pittsburgh, “the big city,” and meeting students and professors from all over the world.  I enjoyed talking to my fellow graduate students, particularly the foreign students, who came from many different and diverse cultures.  The irony was that, despite being one of the few Americans at an American university, I felt like I was the student most out-of-place.  It was common among the other students to be sons of doctors, lawyers, professors, et cetera.  They came to Carnegie Mellon with research plans, and some of them already had advanced degrees and/or were published.  

I, on the other hand, arrived at graduate school unaware that graduate students and professors were expected to conduct research!  I was aware that many did so, but no one had ever explained to me that it was a requirement; I’d never had experienced role models from whom to learn such essential information.  

My career goal had always been to teach at the university level, so naturally I took my teaching assistant responsibilities far more seriously than my mathematics coursework, and tutored undergraduate students on the side, for free.  I was also young and naïve enough to admit all of this publicly, which did not impress my professors.  Somehow, I managed to sway just enough of them to eventually earn a Doctor of Arts in Mathematics, sort of a hybrid mathematics and math education doctoral degree.  It’s not a Ph.D. – more like a teaching certificate for the university level.

Such was the plight of a blue collar professor-to-be.  There are still times when I feel caught between two worlds – the one with lecture halls, and the one with cornfields.
IV.  A Sense of Family in Mathematics
A few years ago, I attended a Great Lakes Section meeting of SIAM (Society of Industrial and Applied Mathematics).  The attendees were a mixture of applied mathematicians, professors, and graduate students.  SIAM conferences always remind me of my days as a graduate student, attending special presentations from visiting researchers.  I attended this specific meeting to hear Peter Lax, an exceptionally well-known and respected mathematician.  His was one of many excellent lectures that day, and I enjoyed chatting with him afterward.
I took the opportunity to jokingly introduce myself as his distant “academic relative.” 9  It turns out that Peter’s wife, Anneli, was advised by Richard Courant, my academic great grandparent (advisor’s advisor’s advisor).  It’s useless information, but proved good for a laugh.  It got me thinking about the differences between “academic heritage” and real-life family.  Having an academic lineage gives me a sense of my place in the world of mathematics, which is something I didn’t have early on in my education.

It was shortly after talking to my famous “academic great uncle-in-law” that I had a revelation.  It occurred to me that I was not so different from my math education students after all – they too were the first in their families to enter the academic world.  I wondered whether their misconception of mathematics being inaccessible is similar to the out-of-place feeling I had as a graduate student.

I decided to construct an informal survey, which my mathematics education students could fill out anonymously.  They had the option to not participate or to leave questions blank if they preferred, but no one declined.  The survey collected biographical information such as race and gender, and asked three quick questions:
· What influenced you to choose mathematics as a field?
· What influenced you to choose teaching as a career?
· List all family members who have attended college, and their levels of achievement (there were many blanks to fill for various levels of academic achievement of relatives, and another blank for students who were the first to attend college).
As much as possible, I wanted their responses to be open-ended and devoid of my influence.  When students asked who was to be considered “family,” I told them to use their judgment, but to be inclusive if there was any doubt.

Soon afterward, it occurred to me that the responses of math, science, and engineering professors might be equally interesting and informative, particularly for comparison, so I sent out the survey to the Great Lakes Section of SIAM.  The only change was a rewording of the first two questions, since not all members of SIAM are mathematicians, and not all of them work at universities (such people were instructed to leave the second question blank):

· What influenced you to pursue your chosen field of study?

· What influenced you to choose an academic/teaching career?
Some professors mailed back hard copies of their response, assuring anonymity, while others trusted me to print out their e-mailed response and then delete the e-mail.
V.  The Survey Results

I must begin with an admission that the impromptu surveys of my students and the responding, local SIAM professors suffer from the flaw of small sample size – there were 17 student responses, and 16 from SIAM members (I did not count myself in this survey).  Regardless, I believe the results give valuable insight.  The characteristics of the responses, which I’ll detail below, are sufficient to convince me that further study in broader arenas would prove interesting.

My students consisted of 11 African Americans and 6 others, mostly Caucasian.  Both groups contained more women than men, but analysis of the responses did not show significant discrepancies in responses with regard to gender.  There were several notable differences with respect to race.

Only five of my students were first in their family to attend college –  all five were African American.  That means 5 out of 11 of my African American students, or nearly half, were already the most educated in their families.  Of the remaining African-American students, 2 were among the first generation of their family to attend college.  Only 4 of the 11 had parents who attended college; in only 2 cases did a parent finish a bachelor’s degree.


In contrast, every non-African American student listed immediate family who had attended college; 4 of the 6 had at least one parent who attended college, with 3 of the 6 having at least one parent who had earned a bachelor’s degree.  The indication is that it is less likely for one of my African American students to have academic role models in his/her family.  This is not to say they don’t have role models, but it does suggest that role models are less readily available.

Among the 16 SIAM members who responded, 14 faculty and 2 applied math graduate students, there were no identified African Americans.  There was one respondent who didn’t identify his/her race.

Only 2 of the 16 were the first in their family to attend a university; this includes the respondent of unknown race.  Moreover, 12 of the 16 had parents who attended college, and 10 of those 12 received degrees.  As for advanced degrees (master’s and doctorates), 11 of the 16 had a parent or sibling receive a master’s degree or better, including 7 who had relatives (usually parents) receive doctorates.

This sharply contrasts my students, none of whom, regardless of race, listed a family member with a master’s degree or better.  Some of my students are pursuing Master of Arts in Teaching Mathematics degrees, so it is a trend that these teachers and teachers-to-be are, in many cases, en route to being the most educated people in their families.  Many of them already are.

It would seem my feelings of being out-of-place in graduate school were not unwarranted.  The majority of professors come from highly-educated families, which suggests that it is uncommon for someone to ascend to a high level of academia when coming from a family with no prior academic achievement.  It’s a case of “success breeding success,” where one generally aspires to the level, or slightly beyond, what one perceives to be one’s place in academia.

When asked why they chose to go into mathematics, most students’ responses mention that they “like the subject” or “find it interesting.”  However, there was a sharp divide regarding whether and how students mentioned their abilities.  All but one of the non-African American students said “I’m good at math” or “I think math is easy.”


On the other hand, only 1 of the 11 African American students responded this way, and he/she was counter-balanced by another student who finds math “intimidating.”  That got my attention.  Studying math … because it intimidates you.  That is not a common motivation for doing anything.


My African American students’ responses seem to show that they do not perceive mathematics as the path of least resistance.  Instead, they seem more likely to be conquerors of their own past math anxieties, which may explain the differences in their responses to the question “what influenced you choose teaching as a career?”

Among all students, the token responses to this question were “I like children” and “I like working with children.”  Most students had more to say than that, which is where the differences begin.  The non-African American students made no mention whatsoever of any educational issue, instead choosing to mention past experiences or a high school teacher who inspired them, as though they were preparing a résumé.  As for the African American students, I will quote four of them directly:
· “As an African American, I see the deficiencies among African American children, and I felt and still feel they need someone who can understand them and help them.”

· “I thought I could help young black children overcome their challenges with math by making it enjoyable.”

· “To help the up and coming youth – future teachers, scientists, engineers – overcome their fear of math and science.”

· “I was helped along the way by good teachers.  I would like to impart the same wisdom to minorities like myself.”

VI.  A Place Where We All Belong

The teachers we train in undergraduate and graduate science education classrooms will be the strongest influences on the next two generations of American scholars.  They will teach children the building blocks upon which we professors will build.  In particular, they will also, whether aware of it or not, pass down their love and/or fear of mathematics, as well as any cultural biases or misconceptions they may have.  For those teachers who are first generation university students, it is important that they know they have a place in their chosen field; it is important that we provide them with role models.

I continue to include the two writing assignments each time I teach History of Mathematics – one paper on a famous African American mathematician, and one on a famous female mathematician.  I’ve received nothing but positive feedback regarding these papers.  My students have discovered many reputable sources on the internet – their favorite website has been “Mathematicians of the African Diaspora,” 10 which was started by Dr. Scott Williams in the mid 90’s.  In fact, Dr. Williams ended up being the subject of one of my students’ papers; she had contacted him to ask about his site, and found him to be an interesting subject in his own right.

Many students have told me that they not only did the research on the mathematicians they selected, but ended up reading about other mathematicians whose names they’d stumbled upon along the way.  What makes the greatest impression on them seems to be the mathematicians’ numerous struggles against various forms of social oppression.  A common comment from students is that “now mathematicians seem like actual people.”  I choose to take that as a compliment.
To teach mathematics enthusiastically, they will need a sense of belonging to their chosen field, just as we professors have.  I can think of no better way to make the path they walk easier than to give them a sense of academic family – to show them their path has been walked before, many times, by people just like them.  And just like me.  You see, mathematics is the same for people in “the big city” as it is in a cornfield.

END NOTES
1   Sangree.
2   Berman.
3   Kirst.
4   U. N. L. McNair scholars Program, mentioned as an example of a scholarship program for first generation university students and underrepresented groups in the sciences.
5   Hogue; article cited as an example of a grant program supporting first generation university students, in this case targeting a specific group of minority students – the Latino children of migrant farm workers.
6   Kenschaft.
7   Hebert and Olenchak.
8   According to the 2000 U. S. Census.
9   The Mathematics Genealogy Project is an on-line record of mathematics doctoral students and advisors, set up in the form of a family tree.  One’s dissertation advisor is the academic parent, his advisor is the grandparent, and so on.  It’s a harmless source of amusement for mathematicians, particularly those (like me) who have legendary mathematicians in their tree.  The website is maintained at North Dakota State University, as well as several mirror sites.  http://genealogy.math.ndsu.nodak.edu/.
10   The Mathematicians of the African Diaspora website is maintained by Dr. Scott W. Williams, professor of mathematics at the State University of New York at Buffalo.  http://www.math.buffalo.edu/mad/index.html.
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