Undergraduate researchers from a variety of departments obtain research experiences (REUs) and internships at sites such as The
Jackson Laboratory, The National Institutes of Health, IBM, Mayo and universities around the globe. The students featured here
share about their REUs at two upper midwest universities in1a in 2007.

Alexandra Brandriet conducts chemistry research that
doesn’t require beakers, flasks, test tubes or graduated
cylinders. In fact, it doesn’t even require chemicals.

Yet, the application she submitted to the Environmental
Chemistry Summer Research Program at the University
of Montana (UM) in Missoula landed her one of the
eight 2007 research experience for undergraduate (REU)
positions for which they had received 100 applications.

From Sartell, Minn., Brandriet is an environmental
chemistry major who aspires to be a college chemistry
teacher. And she already knows that knowing chemistry
does not automatically mean one can teach it effectively.

“I’ve spent hours helping others,” she said of classmates
for whom chemistry does not come easily. The
experience has brought her to wonder why.

Earle Adams, the UM chemistry research assistant
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professor who reviewed the applications for the National Science
Foundation-funded program, said one of the strong points in
Brandriet’s application was her interest in how students learn,
especially in the sciences.

That may be why he brought her application to the attention
of Mark Cracolice, chair of the UM Department of Chemistry.
Cracolice’s area of research is how students learn chemistry.

“Chemical education research is a specialized field, so it is rare to
find an undergraduate program that gives students a background
in the skills needed,” Cracolice said.

“You are fortunate at St. Cloud to have a specialist in chemical
education, Assistant Professor Rebecca Krystyniak,” Cracolice
said, adding that Krystyniak mentored Brandriet to prepare her
for the REU, which began June 4 and continued through July 27.

Brandriet’s efforts to learn chemical education research methods
and conduct an extensive literature review to “come up to speed”
in the background knowledge needed to successfully investigate
the topic during the REU were evidence of her strong work
ethic, Cracolice said.

One component of Brandriet’s study involved misconceptions
about environmental issues. Her review of literature attributes
misconceptions to the “subjective nature of human beings”
which allows the formation of concepts that are partly if not
wholly false.

“Despite learning the correct information in a classroom, many
students will take these misconceptions to new, higher levels of
studies and continue forming their knowledge around them. It
is important to understand students’ alternative ideas in order
to become a better educator,” Brandriet wrote in her research
proposal.

After surveying two groups of students regarding environmental
chemistry misconceptions, Brandriet found no statistical
difference in the number of individuals holding misconceptions,
despite the fact that one group consisted of non-science majors
and the other of students likely to major in science.

“With no statistical difference, it is very obvious that both
groups of students had very similar background knowledge of
environmental topics,” Brandriet wrote.

She added that little environmetal science has been formally
taught to most of the students, but that both groups have had a
relatively even chance of exposure to environmental knowledge
as streamed from the media.

Montana State University, Bozeman

The correlation between auroras and sunspots was scientifically
confirmed more than 100 years ago. Since then, numerous
other correlations have been made between earthly phenomena
and sunspots — or, more specifically — the erratic outbursts of
magnetic energy from sunspots, including solar flares.

A magnetic disturbance that starts on the sun’s surface and then
explodes outward with the force of up to a billion 1-megaton
nuclear bombs, a solar flare may have numerous adverse effects.
Some of the most extensive have been well documented:

* In 1859, telegraph service across the United States was
disrupted for several hours;

* In March 1989, a massive power outage in Canada left 6 million
people in the dark;

* In June 1989, 500 people aboard two passenger trains died
when a prematurely corroded gas pipeline; exploded, destroying
a section of the Trans-Siberian Railway;

* In 1998, satellite failure disrupted 8o percent of the pager
systems in the United States.

Today’s dependence on satellite-assisted communications
expands the potential adverse impact of solar flares. This is one
of the reasons Joshua Swanson says it’s important to study them
and why he participated in a solar physics undergraduate research
experience (REU) June 2 — Aug. 8, 2007, at Montana State
University in Bozeman.

“It was great. I fell in love with the mountains,” said the
Wisconsin native, an enthusiastic snowboarder who also likes
hiking, rock climbing, and mountain biking and is working
toward a physics degree with an astronomy emphasis at St. Cloud
State University.

Angela Des Jardins, a member of the MSU physics department,
was Swanson’s REU mentor. Des Jardins said she was impressed
with Swanson’s “ability to balance work and play” — an ability she
said is “key to successful graduate and scientific careers.”

Swanson’s application was one of 88 vying for the 10 positions in
MSU’s annual solar physics study, which is funded in part by the
National Science Foundation.

Des Jardins said Swanson’s application stood out for several
reasons, including his research experience at St. Cloud State, his
computer programming experience and his specific interest in
astrophysics.

Des Jardins added that Swanson “is motivated yet laid back,
which enabled him to pick up a project I had been working on
prior to his stay and take it to the next level.”

The project focused on determining the magnetic topology of

solar flares, and Swanson used solar modeling to study a
flare that occurred over a two-hour period in November
2004.

“Basically, we are looking for changes in the magnetic
fields prior to the flare,” Swanson said.

Solar modeling is a process that uses magnetic
observations of the photosphere — the visible region

of the sun. Images of the flare had been gathered

by the Solar and Heliospheric Observatory (SOHO)
satellite and the Reuven Ramaty High Energy Solar
Spectroscopic Imager (RHESSI), and Swanson applied
both a quadrapolar model and a simpler dipolar model to
the images.

Swanson’s results contribute to the goal of someday
finding a “signature” — some characteristic shared by all
sunspots prior to a solar flare. Signatures may enable
scientists to predict solar flares and their potential to
adversely affect Earth. 4



