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THE COURSE
Motivation

Post-Course Survey Evaluation

Research suggests that inquiry- and projectbased approaches are more effective than
traditional textbook-based methods in helping
students gain scientific knowledge and process
skills (e.g., Pine et al., 2006*). However,
scientifically trained personnel and resources
are often lacking in secondary schools.
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I think this SIA class will
benefit me during my
upcoming year of school

I'm not sure
Disagree
Instructors demonstrate DNA extraction of bacteria
isolated from seawater.

Marine Microbiological Mysteries
The goal of this course, taught by researchers
from the Center for Microbial Oceanography:
Research and Education (C-MORE), was for
students to discover the world of
microorganisms and their ecological roles
within the marine environment. The students
gained hands-on experience with field
sampling, microscopy, cultivation, and
molecular techniques to explore the vast
diversity of microbes residing in seawater.
Students visited the Waikīkī Aquarium to
sample seawater from aquarium exhibits and
the adjacent shoreline. Each group of five
students was given ownership of their project,
which was to determine the diversity of
microorganisms in the different types of water
sampled.
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“What did you like about the
course design?”
“We saw ‘science in action.’”
“The class was hands-on, which made learning
more fun.”
“I loved how there was so much lab work. I got
to see new usage of equipment.”
“It was fun and wasn’t all ‘text-booky,’ it was
more hands-on. The activities we did were
really fun and eventful.”
“The teachers were cool and lively and not ‘bythe-book.’”

“It was an experience I am not likely to
forget!”
“This was an excellent program and I
am looking forward to telling my
friends who are interested in marine
ecosystems.”
“This was definitely an eye-opening
class. It helped expand my knowledge
on science and leadership, and
helped me understand what kind of
skills are involved with science.
Keep this program going!”

Left: Students collect samples and environmental data.
Right: Students conduct 16S rDNA sequence analyses.
*Pine, J.P. et al. (2006). Fifth graders’ science inquiry
abilities: A comparative study of students in textbook
and inquiry curricula. Journal of Research in Science
Teaching 45(5), pp. 467-84.

I think this SIA class will ultimately
make me feel more comfortable
and confident when it's time to
apply to colleges

Agree

Science in Action (SIA) Program

University of Hawai‘i at Mānoa’s Outreach
College partnered with various academic
departments on campus to offer non-credit,
hands-on courses that gave high school
students access to university researchers,
laboratories and other facilities, and data.
In its inaugural year (2013), the SIA Program
offered five courses:
• Marine Microbiological Mysteries (this work)
• Field Botany: Exploring Hawai‘i’s Wetlands
• Rediscovering Mathematics: The Transfinite
Possibilities
• Medical Diagnosis and Treatment
• Introduction to Marine Science Investigations

COURSE EFFECTIVENESS

Students gave final oral presentations in the state-ofthe-art Daniel K. Inouye C-MORE Moore Conference
Center. The audience included their classmates,
families, and university faculty and staff.
Special thanks to: Outreach College support; Barb Bruno,
Michele Guannel, and Jim Foley at C-MORE ED; Dave Karl
and staff at C-MORE Hale, and Norton Chan, Guerin Earhart,
and Mary Roney at Waikīkī Aquarium.
Photo credits: Jenna Komatsu and Yoshimi Rii
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Summary

ü This course placed marine
microbiology in a real-world context.
ü Hands-on learning was fostered by
access to university-level personnel
and facilities.
ü The curriculum elevated the students’
outlook on science and fostered their
interest in pursuing STEM careers.
For more information on Science in Action:
Jenna Komatsu, komatsuj@hawaii.edu
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