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Guest Editorial

Learning Science by Doing Science

W. Franklin Gilmore, President
Sigma Xi, The Scientific Research Society
P.O. Box 13975, 99 Alexander Drive
Research Triangle Park, North Carolina 27709 USA

In addressing a Legislative Committee on
Appropriations about the importance of
undergraduate research, my colleague, Rick
Douglass, said: “I teach science by doing
science.” In making this statement, Dr.
Douglass explained that in teaching biology
to undergraduates he takes his students into
the field and lets them become involved in
his research projects. By doing science,
students learn that answers to questions are
not absolutes in that yes or no answers
usually do not exist. They learn that data
are not always reproducible at the desired
statistically valid level. The critical impor-
tance of properly controlled experiments
becomes clear when one does science.

Undergraduate research differs in
important ways from  undergraduate
laboratory experiments or papers written on
assigned topics. While these are excellent
teaching strategies, they usually do not
introduce the element of creativity that is the
hallmark of research in most, if not all,
disciplines.  Creativity is the element of
research that moves the discipline forward
and it is essential that this become a part of
the thought process and learning process
early in the academic phase of a person’s
career. | know that early exposure to
creative thinking is essential in the sciences
and engineering and | don’'t see how this
could not be true in other disciplines.

If creative thinking in research is
what moves disciplines forward, ethics in
research is what keeps the integrity of the
process sound. Early exposure to the ethics
of research is also very critical in that we
tend to follow the principles we are exposed
to early in our careers.

Inculcation of sensible work habits is
another essential element of research that

needs to be introduced early in the career.
Inculcation of sensible work habits does not
include encouraging students to become
workaholics. What is important here is to
demonstrate that it is possible to accomplish
great things while having a meaningful
personal life. Students should be shown
how to be smart in their work habits.

Undergraduate  research  takes
many forms across the many different
institutions represented in America. This is
healthy and exactly what should be
encouraged. However, the programs that
are sound include a number of key elements
that can only be taught by doing research.
In my comments here, | have mentioned
three of these elements: creativity, ethics
and sensible work habits. Each of us should
make a list of the elements that we consider
important in introducing students to research
and make sure we sensitize students to
these characteristics of successful people.
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SIGMA XI, THE SCIENTIFIC RESEARCH SOCIETY

Sigma Xi was founded in 1886 as the honor society for researchers in science and
engineering. Today, it is an international research society whose programs and activities
promote the health of the scientific enterprise while continuing to honor scientific achievement.
There are nearly 75,000 Sigma Xi members in over 500 chapters at colleges and universities,
industrial research centers and government laboratories. The Society has its headquarters in
Research Triangle Park, North Carolina.

In addition to honoring scientific achievement, Sigma Xi also endeavors to encourage
support of original work in science and technology and promote an appreciation within society
at large for the role research has played in human progress. During its centennial celebration
in 1986, Sigma Xi adopted an additional mission: to foster worldwide interactions among
science, technology and society.

http://www.sigmaxi.org

NOTICE

The American Journal of Undergraduate Research will publish letters (~300 words) that
discuss material published in AJUR during the previous 12 months or topics of general
interest to the undergraduate research community. Letters can be submitted by e-mail
(to the Editor at c.chancey@uni.edu) or regular mail (AJUR, Physics 205, University of
Northern lowa, Cedar Falls, IA 50614-0150, USA). Whether published in full or in part,
letters are subject to editing for clarity and space.
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