COLLEGE STUDENT
MEETS

Initial panic turns to insight as students embrace online learning.
BY M. MITCHELL WALDROP

says Presley Martin, describing the introductory biol-

ogy course he teaches at Hamline University in St.

Paul, Minnesota. When they walk into the course’s lab-

oratory section for the first time, the students find

themselves face-to-screen with the Genetics Con-

struction Kit (gck)—a computer simulation of

Mendelian inheritance that will compel them to do some real science.
To begin an experiment, the gck generates a“field collection” of,say,
fruit flies, each with a combination of traits—white eyes or red eyes, bent
wings or stubby wings or straight wings and so on. The program also pro-
vides the tools for performing genetic crosses,plus a spreadsheet to ana-
lyze the outcomes statistically. It does not explain the hidden genetic mech-
anisms that produced those outcomes. Nor does it offer a traditional lab
manual that tells the student how to find out. Instead, the student is expect-
ed to decide what traits to look at, what crosses to try, what hypotheses to
consider and, perhaps most important, when to be satisfied that a hypoth-
esis is correct, just as a scientist faced with a real field collection must do.
“They’re really uncomfortable,” says Martin, who is chairman of the
Hamline biology department.“They’re used to problems where they’re
expected to get the ‘right answer, so it’s hard for them to deal with the
fact that the program isn’t going to tell them when they get the right
answer.” Instead it confronts them with the task of learning firsthand
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the most fundamental principles of science—that hypotheses have to
be tested,alternatives have to be ruled out, objections have to be satis-
fied and a conclusion requires evidence. “Ask for supportive evidence,”
says Martin, “and at first they're just puzzled.” As the exercises progress,
however, at least some of the students really do begin to get it.

Stories like Martin’s are being heard more and more often. Thanks
to the proliferation of high-powered personal computers on campus
and the rapid growth of the Internet, colleges and universities are exper-
imenting with computer-based learning as never before—frequently
with biologists among the leaders. Indeed, many of those biologists
believe that online learning is the best hope for maintaining high-qual-
ity, individualized education in the face of undergraduate enrollments that
have surged dramatically during the past decade. Some biology educa-
tors would use online sources to help change the method of learning itself,
regardless of class size. They find that the gck and similar software pro-
grams can be powerful tools for giving students an experience as close as
possible to real scientific research—what curriculum reformers call
“inquiry-based”learning. Students are encouraged to ask their own ques-
tions,struggle toward the answers and, in effect, teach themselves.

RAISING SKILLS AND EXPECTATIONS

Certainly that was the intent of the kit’s co-creator, biologist John R.
Jungck of Beloit College in Wisconsin, who wrote the programin 1985
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Michigan States John
Merrill uses online
animations and comic-
book characters to draw
students into first-year
biology. A hamburger
with fries makes sense
out of proteins and fats.
A superhero dubbed
Electron Man protects
cellular respiration.
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