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The idea of mathematical, statistical, and computational research doesnOt conjure up images of li
interactive group work. Traditionally, students with expertise in these fields work as independent schole
rarely as part of a large team. OMathematics and statistics, especially, are solitary subjects by natt
says Jeff Humpherys, an assistant professor in the mathematics department at BYU. OYou just donO

in groups very much.O

That conventional notion breaks down in BY U’s IMPACT program,
where teamwork, discussion, and collaboration across disciplines
are the norm. With IMPACT, Humpherys, along with BYU sta-
tistics professor Shane Reese, is working to effect what he calls a
“culture change.” “We’re trying to create interdisciplinary research
groups where you have a mathematician, a statistician, an engineer,
or an economist working together on the same problem. That’s
something you see in a lot of other disciplines, but you don’t see it
as much in mathematics, so IMPACT is a culture change. We've
created an environment where people work together.”

By any measure, Humpherys and Reese, along with a team of faculty
members and professional affiliates from diverse educational back-
grounds and research interests, are realizing that goal. Their vision
of an environment where large groups of students teach each other
and learn from faculty mentors has taken shape in the Interdisciplinary
Mentoring Program in Analysis, Computation, and Theory
or IMPACT. Focusing research specifically on functional data
analysis, optimization, dynamical systems, and statistical genetics,
IMPACT rewrites the traditional model for mentoring students in
mathematics and statistics.

The innovative approach takes two forms. First, students aren’t
just encouraged to work in groups; they’re required to. Students
form research groups in the first stage of the program, an intensive,
seven-week training program referred to as “boot camp.” Accord-
ing to Reese, “It’s essentially four to six hours a day of classroom
instruction.”

Students also have lab activities, complicated assignments that
would amount to a two to three week-long homework assignment in
a typical class. In the labs, they end up learning as much from each

The most important benefit of IMPACT is that it
teaches students like Drew Johnson how to think.

other as they do from the faculty members and graduate students
who help teach the concepts. “Students work on one or two of these
assignments every day,” Reese says.

In this way, the program offers valuable learning experiences to
students as they collaborate with faculty members and fellow stu-
dents. “We wanted to have a mechanism where we bring in a whole
group of students at once and train them in this intensive environ-
ment,” Humpherys says. “The effort isn’t just with one student—it’s
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with a dozen students. And if a student knows something well and
can explain it to others in the group, that student can help with the
mentoring. We want to put students in a position where they’re able
to help, and in so doing, learn even more—that’s just all part of the
culture change.”

Taylor Redd, a senior in the sathematics department, credits
IMPACT with helping him develop his mathematical skills and the
discipline that sophisticated computation and analysis demand. “I
loved boot camp,” he says. “It was a lot of work, but it taught me
how to work hard. IMPACT is a valuable place to push yourself.”
Students emerge from the program with computational and math-
ematical abilities that rival those of many graduate students. “It’s
quite intensive,” Reese says, “but it’s amazing to see capable stu-
dents leave with such a rich set of training.”

Students like Johnson emerge from the program with
computational and mathematical abilities that rival
those of many graduate students.

In addition to the emphasis on collaboration and group work
throughout the year-long program, IMPACT pursues an interdis-
ciplinary approach to mentored research, an approach that defines
the unique program. “It’s not just a math program; it’s not just a
statistics program; it’s not just a computer science program,” Re-

TEAMWORK, DISCUSSION, Al
COLLABORATION ACROS
DISCIPLINES BECOME THE NO

Her experiences as a member of an IMPACT team have helped her
see the intrinsic connection between both disciplines. Currently,
her research with IMPACT deals with option pricing as it pertains
to the stock market and even to retail store inventories, subjects
that fall under the program’s study of both finance and operations
research. Benhaim considers her experience valuable preparation
for graduate school. She’s not alone. “The profile of the student who
is successful in this program is someone who’s highly motivated,
who wants a research experience—not just a resume point—and who
wants rigorous preparation for graduate school,” Reese says.
According to Benhaim, the benefits of her affiliation with IMPACT
extend beyond graduate school. “I have learned from my experience
with IMPACT that researching teaches a person how to look at
problems differently,” she says. “There isn’t an answer key, so you
have to learn to be creative in finding ways to check your answer.”
This creativity, she says, influences not only her approach to tests
and homework, but the way she looks at problems in larger contexts.
Moreover, as she works with fellow students, faculty members, and
industry experts, she’s honing her ability to analyze complex prob-

ese says. “We'’re really trying to gather together the best aspects of

IMPACT teaches basic concepts all together, then stu-
dents like Sarah McBride, Spencer Patty, and Johnson
can branch out and apply them in different disciplines.

three different fields and give students an integrated experience. At

heart, the interdisciplinary nature really sets the program apart.”

For Humpherys, the emphasis on collaboration across disciplines
is central to IMPACT’s agenda and success. “We’re finding that a lot
of different disciplines within mathematics and statistics and vari-
ous areas of science are all very similar mathematically. We’re find-
ing that we can teach students basic concepts all together, then they
can branch out and apply them in different disciplines. The same
kinds of techniques they might use in an economics or finance proj-
ect, for example, they might also use in an engineering project.”

In order to facilitate this kind of interdisciplinary research, IM-
PACT boasts an impressive array of faculty members and profes-
sionals who Humpherys describes as “world authorities” on certain
topics. All are eager to work with BYU students and point them
toward professional and research opportunities.

Tina Benhaim, a junior from Maryland, says this approach to
learning and research has changed the way she sees the world. Benhaim
will graduate with a major in mathematics and a minor in economics.
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lems and arrive at original conclusions. “The most important ben-
efit of IMPACT,” she says, “is that it teaches you how to think.”

From the perspective of Humpherys and Reese, who set out to
develop an innovative research environment, Benhaim’s and Redd’s
experiences represent success on a number of fronts. Students in-
terested in analysis, computation, and theory are discovering new
ways to collaborate with scholars from various backgrounds and
with various levels of expertise as they explore the mathematical
principles that connect an infinite network of interrelated prob-
lems. “Students can’t get that with the compartmentalization found
in more traditional education experiences,” says Reese. “IMPACT
is truly interdisciplinary. These students are getting an amazing
integrated experience.”
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