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Some Questions:

• Why are you here in graduate school?

• What should you accomplish in your years in the graduate program?

• What is expected of you after you earn your degree?
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In earning a Ph.D. you are expected to become an Expert in the discipline.

The 10,000 Hour Rule

The key to success in any field is, to a large extent, a matter of practicing
a specific task regularly for a total of 10,000 hours.

40 hours per week × 50 weeks per year × 5 years = 10,000 hours

(Perhaps it is no coincidence that graduate school is 5 years long.)

The practice must be Deliberate Practice, pushing yourself out of
your comfort zone to become better at doing the things that are hard
for you, and using rigorous assessment and feedback to improve your
performance.

Skills fade with non-use. Becoming an expert requires you to practice
regularly to keep your skills honed.

Implicit in this rule: Hard work is more important than talent.
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We want you to be more than an expert. You should also be a Steward.

A quotation from the February 2012 AMS Notices

“The purpose of doctoral education, taken broadly, is to educate
and prepare those to whom we can entrust the vigor, quality, and
integrity of the field . . . Someone who will creatively generate
new knowledge, critically conserve valuable and useful ideas, and
responsibly transform those understandings through writing,
teaching, and application. We call such a person a ‘steward of
the discipline’.”

— Chris M. Golde, Carnegie Foundation for the
Advancement of Teaching

Stewardship is an ethic that embodies responsibility and care.
You are expected to not only maintain the community of
mathematics, but to contribute to it.
You contribute through writing, teaching, application.
Contributions should involve efforts to make the community better.
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Graduate school is difficult. How do you stay motivated and passionate
about what you’re doing, while at the same becoming a successful member
of the mathematics community?

Motivation Modern psychology research has shown in creative endeavors
“carrot and stick” approaches to motivation do not work. Instead, one is
motivated by:

(1) Autonomy

(2) Mastery

(3) Purpose

Examples:
• Experiments with unexpected results
• Wikipedia vs. Encarta
• Linux
• 20% time at many companies
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Some Questions
How can you become an Expert and a Steward?

How can you find time to pursue deliberate practice to become an Expert
when you’re feeling tired or burnt out?

How can you find a way to contribute and become a Steward?

How can you cultivate Autonomy, Mastery, and Purpose?

My suggestion for you in this talk:

Have a “Grand Project”.

This is something special that you choose to work on to make a personal
connection with and contribution to mathematics.

A Grand Project can help you to practice your skills and also contribute to
the community around you.
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What kind of characteristics should a Grand Project have?

It should have something to do with mathematics or being a
mathematician (in a very broad sense).

It should be something you’re interested in and consider fun.

It should be something that provides a service or helps others.

It should set you apart and be something unique to you and your
interests

It should help you practice skills that complement your Ph.D. work
(e.g., skills in writing, skills in teaching, skills communicating, skills in
creating, applying, or sharing mathematics)

I want to tell you three stories about Grand Projects I’ve seen. After the
stories, I’d like to analyze them, and discuss how you can go about
creating your own Grand Project.
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Story 1: The Euler Archive

Dominic Klyve and Lee Stemkoski in graduate school at Dartmouth.
Interested in the history of Math, they discovered the Dartmouth Library
had a copy of Opera Omnia, a copy of Euler’s works in 77 volumes.

Almost no one had access to this, and Dominic and Lee were asked by a
colleague to scan a copy of one of Euler’s papers and send it to him. They
began scanning multiple articles and putting them online.

A lot of graduate students (myself included) told them they should be
spending more time proving theorems and less time posting things online.

They went to Euler conferences and met people from the Euler Society.
They created a website for their scanned works.

Learned about Eneström numbers, got data from members of Euler
Society.
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Story 1: The Euler Archive, Continued
Couldn’t keep up with the scanning, so enlisted aid of other grad students,
got a $5,000 grant to hire undergrads, found students to voluntarily create
translations from the German.

Started receiving 2 to 3 emails per week from Euler scholars. Asked
students from other schools to do translations as honors projects.

Euler’s 300th birthday in 2007, the Swiss Government, and a trip to the
Embassy of Switzerland.

The Euler Archive now has 95% of Euler’s works online and several
translations that were previously unavailable. (Before this almost nothing
was available and many of Euler’s papers had been read by something like
three living people.)

It has moved from the server in the Dartmouth Math Department to the
MAA website.
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Euler Archive Website at Dartmouth
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Euler Archive Website at the MAA
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MAA Article

Mark Tomforde (University of Houston) Having a Grand Project February 10, 2012 12 / 39



Story 2: Sports and Math
While I was a graduate student at Dartmouth, I worked with a postdoc
named Doug Drinen.

Doug really liked baseball, and prior to going into math almost went in to
the minor leagues.

Although a Functional Analyst by trade, Doug started doing some projects
on Statistics and Baseball.

People told him he should spend more time on Functional Analysis, since
that is what would help him get a job, tenure, promotion, etc.

When he started a tenure-track job, Doug started collaborating with an
economist at his school to use economics and math to describe a problem
from baseball: “Someone insured against risk is more likely to engage in
risky behavior; a pitcher who has a designated hitter batting in his stead is
more likely to risk plunking an opposing player.”
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Story 2: Sports and Math, Continued
Using a computer program, they mined eight years of detailed play-by-play
data on major-league games. They published three papers on the topic. A
reporter at the New York Times picked up on it, and a New York Times
article was written on their research.

Doug published “An optimization problem with a surprisingly simple
solution” in the Mathematical Monthly with two colleagues. The problem
in the paper was motivated by Doug’s attempts to build an abstract model
for the optimal selection of an entry in an NCAA basketball tournament
prediction contest with a large number of entrants.

His sports work helped him to get tenure.

He started a fantasy baseball league online, which has been very popular.
He started making money off it, couldn’t handle all the programming, and
brought in some friends to help. Last I heard, he was thinking about
quitting his professor job to do this full time.
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New York Times Article
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Story 3: The Mathematics Genealogy Project

Harry Coonce, a professor from Mankato State University, wanted to
create a database of mathematicians’ Ph.D.s and advisors.

His department told him it could not be done, and that it was not
mathematics — it was mathematics history.

In Spring 1996 he sent a letter to the AMS Professional Directory asking
for dissertation titles and names of advisors. Only about 25% responded.

He put the names in an online database, started going through historical
documents to add more data, and solicited information from others.

Coonce received no support from his university. He retired from Mankato
State in 1999, and continued to work on the project there. In 2002 the
university said they wanted him out because his project “had no academic
value”.
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documents to add more data, and solicited information from others.

Coonce received no support from his university. He retired from Mankato
State in 1999, and continued to work on the project there. In 2002 the
university said they wanted him out because his project “had no academic
value”.
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Story 3: The Mathematics Genealogy Project, Continued

He put a notice on the Math genealogy website and asked people to write
the dean if they disagreed. The dean was swamped with letters, and he
was allowed to continue.

He eventually moved to North Dakota State University. He asked the dean
there for a professorship, an office, a computer, and funding. They said
“no”, and offered him an adjunct faculty position and an office. He took
the offer, bought his own computer, and went back to work.

Went through Dissertation Abstracts to add more titles and advisors.
Found people to help with the computer work. Often worked on weekends
to painstakingly go through the information and add to the database.

Reached out to David Eisenbud, who was director of MSRI and became a
great supporter. MSRI offered Coonce a one-month membership, which
allowed him to publicize the project.
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Story 3: The Mathematics Genealogy Project, Continued

Visited Universität Bielefeld, made contact with German mathematicians,
and set up a mirror site in Germany.

The database grew. It now gets 900 entries each month. Errors are often
corrected by people using the database. It now receives support from the
AMS, Clay Mathematics Institute, and individual donations.

It has over 150,000 entries, and catalogs dissertation titles and
mathematical genealogy from the past 500 years.
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Math Genealogy Website
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Patterns in these Stories of Grand Projects

(1) Started with interests/hobbies.

(2) Others told them it wouldn’t work, but they persisted anyway (often
with limited resources).

(3) Joined up with others in a community.

(4) Worked consistently and regularly on the projects, and kept expanding
their projects over time.

How can you emulate this?

I’d like to talk about ideas for projects, and discuss each of the items
above.
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Some Ideas for Grand Projects
List of errata in math books
http://www.math.mcmaster.ca/∼ohagans/errata.php
Write up solutions to all exercises in a particular book
Websites for asking and answering questions
(e.g., Math Stack Exchange, MathOverflow)
Personal Blogs
(e.g., Terence Tao’s Blog http://terrytao.wordpress.com/

Vi Hart’s Blog http://vihart.com/)
Mathematical or Academic Blogs
(e.g., N-Category Cafe, http://golem.ph.utexas.edu/category

Study Hacks by Cal Newport http://calnewport.com/blog/)
Preliminary Exam Preparation Book with problems and solutions
I wrote a Guide for Graduate Students, and maintain a list of grad
student resources on my website
http://www.math.uh.edu/∼tomforde/gradstudents.html
A Virtual Math Library
http://home.adelphi.edu/∼stemkoski/freebook.html
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Some Ideas for Grand Projects

Start a Math Circle

Write a Guide for Incoming Grad Students

Start a Department Newsletter

Organize a regular Department Picnic or other Social Activities

Organize a series of talks or a Professional Development Seminar

Many of these involve: Writing, Teaching, Applications

. . . as well as sharing ideas, communicating, making math accessible.
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(1) Started with interests/hobbies.

(2) Others told them it wouldn’t work, but they persisted anyway (often
with limited resources).

(3) Joined up with others in a community.

(4) Worked consistently and regularly on the projects, and kept expanding
their projects over time.
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(1) Started with interests/hobbies.
Q: How do I get started? Should I take on a bunch of projects, and see
which work out?

A: No. Pick one thing, and then work on it. Identify a need, and find an
aspect you’d enjoy working on.

Q: Should I pick a project that looks like it will turn into something very
successful?
A: No. You can’t predict this. Start small on something you enjoy.

Q: How do I find the time?
A: This is the hardest part, but you can find time. Do it in your spare
time. Also, simplify and be efficient.

Three things that will help you find time to work on your project:
(1) Be Organized
(2) Focus
(3) Innovate
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Be Organized
Underschedule

This doesn’t mean do less. It means do fewer things, and spend more
time on those things.
Distinguish between the Urgent vs. Important. Have blocks of time
to work on the Important Things.
Avoid Pseudowork.
Use free time to explore, cultivate a reading habit, or practice writing.

Make your Grand Project part of your relaxation

Pick something you consider fun — something you love and enjoy.
Are you really enjoying the things you do to take breaks?
Get rid of video games, surfing the web, facebook, TV (or at least
make a conscious decision when you do these things)

Separate Work Time and Free Time

Have a start and stop time for work.
Avoid work pileups, start things long before they are due.
Get proper sleep/food/exercise.
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Being Organized and Underscheduling leads to Autonomy. It allows you to
decide what you work on. It allows you to control your schedule rather
than your schedule controlling you.
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Focus

We think we will miss out on something if we don’t try everything —
the truth is you’ll miss out on everything if you don’t focus on a few
things.

Pick a few thing to work on and do them well.

You don’t need to match interests with “natural talents” or “the
perfect project”.
-Work on it, you’ll become an expert.
-Work on it, you’ll grow to love it and develop passion as you gain
mastery.

The Myth of Multitasking: We are most productive when we focus on
a very small number of projects on which we can devote a large
amount of attention.

Einstein at the patent office. (Free time to focus on a problem.)

Become obsessive about your work.
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Focus leads to Mastery.

It also gives you the time to perform the deliberate practice necessary to
become an Expert.
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Innovate

Find a need and fill it.

Seek out those who have gone before you. Look at senior students,
alumni, professors. See what kind of things they have done.

Take chances, and don’t be afraid to fail.

Work within your restrictions, and make use of the resources that you
have.

“Creativity comes from limits, not freedom.” — Jon Stewart

Start small, and identify the “next step”.

Do something you believe in.

Mark Tomforde (University of Houston) Having a Grand Project February 10, 2012 29 / 39



Innovation leads to Purpose.

It also helps you to use your skills to contribute and become a Steward.
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(1) Started with interests/hobbies.

(2) Others told them it wouldn’t work, but they persisted anyway (often
with limited resources).

(3) Joined up with others in a community.

(4) Worked consistently and regularly on the projects, and kept expanding
their projects over time.
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Persist and Work With Limited Resources

Don’t be afraid of failure. Expect to fail.

When something doesn’t work out, learn from it and try again.

Persist, even if others don’t believe in your vision.

You don’t need large grants or numerous resources to undertake
projects. You can accomplish a lot with hard work and passion.

Work in groups. Enlist the help of others.
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Join up with others in a community.

Find out about existing communities.

Pay your dues to be allowed to enter “closed communities”.

Join forces with like-minded individuals, eventually start your own
community.

Inspire others to contribute to your project.

Go to interesting places, meet with interesting people, stay in touch
with them.

Share resources.

View your project as an act of service. (This helps to give a sense of
Purpose, and to make you a Steward.)
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Work Consistently and Regularly, and Expand the Project

Set aside time to work on it. (E.g., Saturday morning project, or an
hour first thing in the morning or before bed.) This helps you meet
the 10,000 hours to become an Expert when you’re tired of your
regular work.

Keep pushing yourself. This helps with Deliberate Practice to gain
Mastery and become an Expert.

Push yourself. Once it becomes easy, make it harder.

Ignore the urge to start working on other projects at the same time.

Focus: whittle down your ambitions to a needle-thin point. Otherwise
you’ll dilute your efforts.

Have clear ambitions, and as I said before: always ask “What is the
next step?”

Leverage. Start small, handle what you can, learn from small
manageable projects, and then move to larger more ambitious ones
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Some Other Benefits of Grand Projects
Grand Projects can give an outlet for self-expression, whether it is writing,
blogging, teaching, etc. This creative self-expression carries over into your
work and provides fuel that drives you while doing other parts of your job.

Grand Projects have peripheral benefits. Even if your project doesn’t work
out as you hoped, it may improve your writing skills, connect you with
other mathematicians, or introduce you to new ideas and new
communities.

Grand Projects inject excitement and a sense of possibility. They keep you
energized. They also have a way of attracting exciting and unexpected
opportunities.

Some Grand Projects can grow into accomplishments that look very
impressive.

Failed-Simulation Effect: If I don’t know how to do it, then it must be
hard and require talent most people don’t have.

Mark Tomforde (University of Houston) Having a Grand Project February 10, 2012 37 / 39



Some Other Benefits of Grand Projects
Grand Projects can give an outlet for self-expression, whether it is writing,
blogging, teaching, etc. This creative self-expression carries over into your
work and provides fuel that drives you while doing other parts of your job.

Grand Projects have peripheral benefits. Even if your project doesn’t work
out as you hoped, it may improve your writing skills, connect you with
other mathematicians, or introduce you to new ideas and new
communities.

Grand Projects inject excitement and a sense of possibility. They keep you
energized. They also have a way of attracting exciting and unexpected
opportunities.

Some Grand Projects can grow into accomplishments that look very
impressive.

Failed-Simulation Effect: If I don’t know how to do it, then it must be
hard and require talent most people don’t have.

Mark Tomforde (University of Houston) Having a Grand Project February 10, 2012 37 / 39



Some Other Benefits of Grand Projects
Grand Projects can give an outlet for self-expression, whether it is writing,
blogging, teaching, etc. This creative self-expression carries over into your
work and provides fuel that drives you while doing other parts of your job.

Grand Projects have peripheral benefits. Even if your project doesn’t work
out as you hoped, it may improve your writing skills, connect you with
other mathematicians, or introduce you to new ideas and new
communities.

Grand Projects inject excitement and a sense of possibility. They keep you
energized. They also have a way of attracting exciting and unexpected
opportunities.

Some Grand Projects can grow into accomplishments that look very
impressive.

Failed-Simulation Effect: If I don’t know how to do it, then it must be
hard and require talent most people don’t have.

Mark Tomforde (University of Houston) Having a Grand Project February 10, 2012 37 / 39



Some Other Benefits of Grand Projects
Grand Projects can give an outlet for self-expression, whether it is writing,
blogging, teaching, etc. This creative self-expression carries over into your
work and provides fuel that drives you while doing other parts of your job.

Grand Projects have peripheral benefits. Even if your project doesn’t work
out as you hoped, it may improve your writing skills, connect you with
other mathematicians, or introduce you to new ideas and new
communities.

Grand Projects inject excitement and a sense of possibility. They keep you
energized. They also have a way of attracting exciting and unexpected
opportunities.

Some Grand Projects can grow into accomplishments that look very
impressive.

Failed-Simulation Effect: If I don’t know how to do it, then it must be
hard and require talent most people don’t have.

Mark Tomforde (University of Houston) Having a Grand Project February 10, 2012 37 / 39



Thank you!
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My Resources for Graduate Students

http://www.math.uh.edu/∼tomforde/gradstudents.html
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