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Current Log In 2007, NOAA was given a broad mandate to educate the public about ocean, coastal, Great Lakes, and
atmospheric science and stewardship, when Congress passed the America COMPETES Act. That same year, the NOAA
Fisheries Service (NOAA Fisheries) formalized its education program, providing support and recognition for the vast amount
of education work our staff had accomplished for many years. The projects presented in this issue were created by NOAA
Fisheries’ staff to fulfill needs within the education community to make real-world connections to subjects being taught in
the classroom and to increase ocean literacy. These education products are composed of ideas and data contributed by our
scientific staff, and were created and evaluated through the support from our leadership. We strive to share the best science
available with the education community and the public to better enable learners of all ages to be active contributors in the
decision-making process of our country. We hope you find this issue has practical and inspirational applications toward
achieving the goal of increasing literacy and stewardship of the ocean.

Rebecca F. Reuter is currently the outreach coordinator for the NOAA Alaska Fisheries Science Center. Prior to her
job as outreach coordinator, Ms. Reuter worked as a fishery scientist for NOAA Fisheries Service, authoring and co-authoring
over 30 stock assessments for non-target species in Alaska, and several scientific publications. She has a bachelor’s degree in
Biology from the University of Chicago and she received her master’s degree in Marine Sciences at Moss Landing Marine Labs
in California. Since joining NOAA, her research has taken her to Attu Island, the westernmost Island of the Aleutian Islands,
down to depths of 1500 feet in a submersible and north to the Russian border of the Bering Sea. Ms. Reuter can be reached
at rebecca.reuter@noaa.gov.

Molly S. Harrison is the national education coordinator for the National Marine Fisheries Service. Prior to her
education work at NOAA, Molly was a classroom teacher and teacher trainer with a specialty in math and science education
and a passion for inquiry-based learning. In addition, she was a country desk officer for the Peace Corps focusing on Nepal,
Sri Lanka, and the Philippines. Molly holds a bachelor’s degree in Business Administration, International Business from
The George Washington University and a master’s degree in Education from Marymount University. Ms. Harrison can be
contacted at molly.harrison@noaa.gov.
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INTRODUCING NOAA FISHERIES SERVICE
By Rebecca F. Reuter

The National Oceanic and Atmospheric Administration’s National
Marine Fisheries Service (NOAA Fisheries) is the Federal agency
responsible for the stewardship of the nation’s living marine
resources and their habitats within the U.S. Exclusive Economic
Zone (EEZ). These living marine resources include many of the
marine animals that fascinate the world such as fish, shellfish,
whales, dolphins, sea turtles, seals, and sea lions. Our mandates
and authorities are derived from numerous statutes, most
significantly the Magnuson-Stevens Fishery Conservation and
Management Act, the Endangered Species Act, and the Marine
Mammal Protection Act. As a scientific agency serving the entire
country, it is our mission to ensure a healthy marine ecosystem
and healthy fisheries.
Ensuring that commercial and recreational fisheries are sustainably managed makes the work NOAA Fisheries conducts
important to our economy, by providing thousands of jobs
plus food and recreation to millions of Americans. Our work
also helps preserve the traditional way of life for many coastal
communities. The science conducted by NOAA Fisheries scientists provides vital information to support successful management of our fisheries and protecting our marine animals.

Partnerships and collaborations are important when studying
animals and their habitat in our oceans and Great Lakes. Our
scientists and managers collaborate with colleges and universities, partner with constituent organizations, including Tribal
Nations, environmental interest groups, and industry groups;
and partner with domestic and international agencies such as
the U.S. fishery management councils (see Current, Vol. 25,
No. 3, 2009 or visit www.fisherycouncils.org) and coastal and
Great Lake states to ensure the protection, conservation, and
management of our nations fish, shellfish, sea turtles, and
mammals. Our staff also works closely with other NOAA offices
on items such as habitat protection and restoration, coral reef
conservation, ecosystem research, and understanding climate
effects on ecosystems.
NOAA Fisheries employs over 2,500 people across the country
in our six regional offices and science centers, as well as in
our headquarters in Silver Spring, Maryland. The six regions of
fisheries place NOAA Fisheries employees into the communities they serve (see the map and full list of NOAA Fisheries
offices and laboratories below and on page 3).
In this issue we bring to you, the marine education community,
information about several education projects that NOAA
Fisheries has been involved in over the years. We hope you find
this information useful, and we look forward to working with
you to help bring the important science, service, and stewardship work of NOAA Fisheries to your students. (NOAA Fisheries
headquarters is located in Silver Spring, Maryland.)
LOCATIONS OF NOAA FISHERIES SCIENCE CENTERS
AND LABORATORIES
ALASKA
Alaska Fisheries Science Center, Seattle, WA
• Laboratory, Auke Bay, AK
• Laboratory, Kodiak, AK
• Marine Station, Little Port Walter, AK
• Ted Stevens Marine Research Institute, Lena Point, AK

Fishery scientists collecting important data while at sea. Otoliths,
fish ear bones, will provide age data from a Giant Grenadier
(author kneeling on deck).

2

NORTHEAST
Northeast Fisheries Science Center, Woods Hole, MA
• Laboratory, Milford, CT
• James J. Howard Laboratory, Sandy Hook, NJ
• Laboratory, Narragansett, RI
• National Systematics Laboratory, Washington, D.C.
• Marine Field Station, Orono, ME
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Map of NOAA Fisheries offices and laboratories.

NORTHWEST
Northwest Fisheries Science Center, Seattle, WA
• Research Station, Manchester, WA
• Research Station, Mukilteo, WA
• Research Station, Pasco, WA
• Point Adams Research Station, Hammond, OR
• Research Station, Newport, OR
PACIFIC ISLANDS
Pacific Islands Science Center, Honolulu, HI
SOUTHEAST
Southeast Fisheries Science Center, Miami, FL
• Laboratory, Galveston, TX
• Laboratory, Panama City, FL
• Laboratory, Pascagoula, MS
• Laboratory, Beaufort, NC
SOUTHWEST
Southwest Fisheries Science Center, La Jolla, CA
• Laboratory, Santa Cruz, CA
• Laboratory, Pacific Grove, CA

•
•
•
•

Field Station, Arcata, CA
Field Station, Granite Canyon, CA
Field Station, Piedras Blancas, CA
Antarctic Peninsula Field Stations

LOCATION OF NOAA FISHERIES REGIONAL OFFICES
• Alaska, Juneau, Alaska
• Northeast, Gloucester, Massachusetts
• Northwest, Seattle, Washington
• Pacific Islands, Honolulu, Hawaii
• Southeast, St. Petersburg, Florida
• Southwest, Long Beach, California
For more information about our offices or locations, please visit
our website at http://www.nmfs.noaa.gov/.
(See page 1 for complete author biography.)
PHOTO CREDIT
Page 2: Courtesy of NOAA Fisheries
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NOAA FISHERIES IN OUR SCHOOLS:
CONNECTING WITH NOAA SCIENCE CURRICULUM
By Lisa Hiruki-Raring and Harriet Huber

“Awesome! The kids stayed in the classroom to finish rather
than go to recess!” one teacher exclaimed, in describing her
classroom’s reaction to the whale call activities in the elementary
school killer whale curriculum. “The activity involves balloons,
noise, creativity, and learning about killer whales–of course the
kids love it!”
During the past decade, NOAA Fisheries has recognized the
need to take a broad approach to increasing environmental
literacy and raising awareness about NOAA science and careers.
Recently, several NOAA Fisheries offices in Seattle, Washington
have begun to develop educational materials that integrate
NOAA science into either a formal educational framework (i.e.,
classroom curricula) or a more informal environment, with
activities that can be adapted for use in many different settings,
such as a part of a larger curriculum or stand-alone activity. The
process of developing these lessons has not been linear, as
many of these projects were initiated by NOAA scientists with
little experience in creating instructional materials.

•

soliciting feedback from teachers and students before
finalizing the curricula and instructional materials;

•

ensuring that NOAA science and careers are clearly
identified, while at the same time fulfilling educators’
needs; and

The development of the curricula and supplemental instructional materials included:

•

evaluation of the curricula and instructional materials.

•

alignment with state educational standards;

FORMAL K-12 CURRICULA

•

alignment with Ocean Literacy Essential Principles
(National Geographic Society 2006);

•

testing lessons in classrooms, with an emphasis on reaching
low-income schools with high-ethnic diversity;

Formal curricula have been developed by individual NOAA
scientists on a project-by-project basis (Steel et al. 2004; also
see text box on page 8). One recent curriculum was inspired
by a local conservation success story, the need to bring NOAA
science to the classroom, and the desire of teachers to have
lessons that are place-based, with real-world relevance. From
these beginnings, NOAA’s Saving Springer curriculum on killer
whales was born.

A student at Olympic View Elementary School in Seattle,
Washington, creating a whale call with a squeaky balloon.

4

Microworlds students look through class microscopes.

The Saving Springer curriculum tells the story of Springer, an
orphaned killer whale found in Seattle in 2002. It uncovers
the mystery of finding the whale and where she belongs, and
recounts how NOAA helped to get her 400 miles back to her
home in British Columbia, Canada. As Springer’s story unfolds,
information on killer whale natural history, management, and
research, as well as the roles of NOAA and the community in
the story, are included at appropriate points in the narrative.
Both academic lessons and hands-on activities are presented in
each of the seven lessons in the curriculum. Hands-on activities
target large groups (e.g., “Find your orca family,” where students
call out the letters J, K, and L to find others in their “pod” who
are calling the same letter); small groups (e.g., “whale call
activity,” where groups of two to four students make up their
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own whale calls using balloons); and individual students (e.g.,
“Homecoming,” where students listen to orca calls, then draw a
comic strip depicting Springer coming back to her home pod).
The curriculum’s final lesson raises the issue of stewardship and
asks the students to think of ways that they can make changes
in their own lives to help conserve Puget Sound orca populations. The curriculum was tested from 2006 to 2009 by schools
in Seattle and Olympia (Washington) and Kodiak (Alaska).
The process to develop the Saving Springer curriculum was
initiated by two scientists from NOAA Fisheries’ Alaska Fisheries
Science Center (AFSC), Lisa Hiruki-Raring and Harriet Huber,
who then worked with educators to standardize the lessons and
provide a framework that would be helpful for teachers. The
partnership between scientists and educators proved critical in
making the curriculum user-friendly for teachers who had no
prior knowledge of whale ecology.
EXTENSIONS TO FORMAL K-12 CURRICULA
With the realization that creating formal curricula is a timeconsuming, resource heavy process, another strategy emerged,
which was to work through the local school district’s science
program before connecting directly with teachers. In this way,
NOAA science could be integrated into modules that were
already being covered in the classroom. An example of this
approach is the NOAA Science Extensions curriculum project.
Initially, the NOAA Science Extensions project started out with
AFSC scientists in Seattle who wanted to create lessons that
incorporated the ways that NOAA scientists use sound in their
research. However, they quickly found out that the Seattle Public
Schools district was not interested in a separate NOAA sound
unit; the mechanics of sound were already being covered in a
science kit that all Seattle public schools used in third grade.
Science kits used in the Puget Sound area include the Science
and Technology for Children® (STC) kits produced by the
National Science Resources Center, and the Full Option Science
System (FOSS) kits developed at the Lawrence Hall of Science
at the University of California at Berkeley. Both series of kits
are comprehensive, inquiry-based science curricula, based
on research, that address National Science Standards. Both

Scientist Tony Orr washes seal scat during the AFSC Microworlds
video.

STC and FOSS curricula provide several science kits per grade
level, addressing specific subject areas (e.g., Weather, Sound,
Ecosystems, Motion, and Design, Microworlds) within two
general categories of “Life and Earth Sciences” and “Physical
Sciences and Technology.”
Since these science kits covered the basics of the subject
matter, the AFSC scientists conceived the idea of creating extensions to the science kits. Extensions provided the scientists with
the option to develop different types of material, including
supplemental reading units, videos, or hands-on activities. To
find out about district-level needs and which kits would best be
supported with NOAA Science Extensions, the scientists met
with the Seattle Public Schools Pre-K-12 Inquiry-Based Science
Program educators. In addition, the scientists attended initialuse classes run by the district to learn how the kits were implemented in the classroom, and solicited feedback about the kits
from teachers who taught the science kits. Two elements that
teachers considered key for the NOAA Science Extensions were
that the curriculum needed to be stand alone, and there should
be little or no extra preparation time for the teachers.

Microworlds students look through a microscope in the AFSC
Microworlds video.

Knowing that NOAA’s educational strength lies in its connection to real-world experience and science careers, the scientists
decided to make a series of videos featuring both students
and scientists, in a way that would make a meaningful connection between the material the students were learning in the
classroom and the work scientists were doing in the real
world. The pilot program they chose was an extension to the
STC Microworlds kit (studying microscopes and microscopic
organisms), presenting examples of NOAA scientists using
dissecting microscopes to look at what marine mammals eat,
and to determine how old fish are, using a scanning electron
microscope to look at the effects of contaminants on fish.
In each video, students gave their views on aspects of the
scientists’ work, the scientists responded while talking about
their work, and the larger question of “Why is it important to
do your research?” was addressed. The choice of featuring
scientists and students in the video was critical, as one of
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the goals of the video was to show the diversity of people
in science and promote the idea that anyone can become a
scientist. Although this curriculum is still under development,
with the three videos in draft form and classroom testing anticipated in the 2009-10 school year, preliminary feedback from
the first draft video from June and December 2009 indicates an
overwhelmingly positive response from students and teachers
alike. The curriculum videos are also multipurpose in that they
were developed to accompany a specific science kit, but are
general enough for independent use.
As more curriculum extensions are developed by NOAA scientists, a strategic approach of aligning curricula with science
kits and existing curriculum units gives the most flexibility to
educators for their use in the classroom. NOAA Fisheries
scientists at the Northwest Regional Office are partnering with
educators to create curricula that address management aspects
of how science is used to create policy. These curricula, now in
the development stage, can be aligned with science kits and
environmental studies units, and social studies subject areas
(e.g., history, geography, economics, civics).

that most became interested in the sciences during their
adolescence or before (Tai et al. 2006), with the critical ages
of interest between 10 and 14 (Farenga and Joyce 1999). Nine
NOAA offices contribute staff and activities to the camp, and
the emphasis is on hands-on, experiential learning. Activities
include: using a sounding box to chart the ocean floor, taking
water samples, using a specialized computer program to model
the spread of an oil spill, tracking marine mammals, restoring
habitat, and learning about salmon life cycles. Through hands-on
sessions and animated educational games, campers come to
view science as an opportunity for enthusiasm and inquiry,
rather than as a “required” school subject.

INFORMAL EDUCATION
A third approach to NOAA education involves informal
education. To take advantage of informal learning opportunities, scientists created activities to illustrate specific aspects
of NOAA science. These activities were aligned with the state
educational standards after development was complete. For
example, the activities associated with NOAA Science Camp
were created to highlight the diverse work done at NOAA
offices in Seattle, Washington.
NOAA Science Camp is a week-long summer camp for middle
school children, coordinated by a partnership between NOAA,
Washington Sea Grant, and the University of Washington’s Joint
Institute for the Study of the Atmosphere and Oceans (Hahn
and Reichley 2007). The NOAA Science Camp is geared to
middle school youth because they are at a critical age with
respect to their interest in science. Studies of scientists indicate

A student camper at NOAA Science Camp considers causes of
salmon mortality.

A unique part of this camp occurs when the campers are
presented with an environmental event (a hypothetical fish kill).
Campers receive initial information about the incident, and are
asked to find out what happened, why the fish died, how the
environment and the organisms within it are affected, and what
should be done about it. They formulate their own questions
to investigate, gather data in small groups with the help of
educators and scientists, and pool their information to create
a final hypothesis of the causes and effects of the fish kill. This
scenario mimics what NOAA scientists do in real-life incidents.
The NOAA Science Camp activities and curriculum have been
distributed and used at other summer camps, aquaria, informal
learning centers, and by NOAA scientists. They can be used in
a variety of venues, both in the classroom and in larger groups
and informal settings.
VISUALIZE A SCIENTIFICALLY INFORMED PUBLIC

AFSC scientist, Kym Yano talks about whale identification with two
NOAA Science Campers.

6

NOAA’s mission is, in part, to bring its science to the public.
Teaching school children about NOAA’s research, management, and stewardship through formal and informal education
is a powerful method to reach students, their teachers, their
families, and the community at large. NOAA Fisheries offices are
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coordinating teacher workshops (see NOAA Fisheries Reaches
Out to Teachers article in this issue) to present their instructional
resources, and partnering with local educational organizations
(e.g., Seattle Aquarium, Pacific Science Center, Washington Sea
Grant) to raise awareness about the NOAA Science curricula,
the NOAA Science Extensions, and the availability of NOAA
Science Camp.

Lisa Hiruki-Raring is the Education Coordinator at the
Alaska Fisheries Science Center. She has a bachelor’s degree
in Computing Science and a master’s degree in Zoology from
the University of Alberta, Canada. She has worked for NOAA
Fisheries as a marine mammal biologist studying seals in Hawaii,
Antarctica, and Alaska. In her position as education coordinator,
she develops curriculum and hands-on activities to bring NOAA
research to the public, and coordinates NOAA participation in
NOAA Science Camp, a week-long camp for middle school
youth that emphasizes hands-on science and the integration of
data from different NOAA offices. She can be contacted at lisa.
hiruki-raring@noaa.gov.

NOAA Fisheries will also present instructional resources at
educational conferences (such as NMEA, North American
Association of Environmental Education, and the Northwest
Aquatic and Marine Educators), as well as at education sessions
of scientific meetings such as the Conservation Biology conference and Conference on the Biology of Marine Mammals.
Instructional resources will also be available through websites;
a NOAA Fisheries education website will soon be available to
provide links to all NOAA Fisheries resources for educators.
Positive outcomes from this effort to integrate NOAA science
into schools include a closer relationship between NOAA, local
school districts, and partnering agencies, as well as a growing
network of teachers, parents, and community members who
are aware of NOAA locally.

Harriet Huber is a marine mammal research biologist
at the Alaska Fisheries Science Center. She has a bachelor’s
degree in Zoology from the University of California, Berkeley
and a master’s degree from the School of Fisheries, University
of Washington. She studies harbor seal ecology and genetics
in Washington State, and has helped to develop, test, and
revise an elementary school curriculum on southern resident
killer whales to bring NOAA research and management to the
public. She may be reached at harriet.huber@noaa.gov.
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RESOURCES
NOAA Fisheries Educational Curricula in the
Pacific Northwest: Saving Springer: Elementary
curriculum on killer whales (seven lessons).
Contact: afsc.outreach@noaa.gov
NOAA Science Extensions: Microworlds videos –
elementary/middle school curriculum extension on
scientists using microscopes in their work (series of
three videos).
Contact: afsc.outreach@noaa.gov
NOAA Science Camp: Week-long, hands-on science
camp for middle school students (curriculum available
on request).
Contact: afsc.outreach@noaa.gov
Website: http://www.wsg.washington.edu/
education/events/noaa.html
Ecology by Inquiry: Middle school curriculum on
ecology, designed to teach fundamental ecological
principles using an inquiry-based approach (seven
lessons).
Contact: nwfsc.education@outreach.gov
Website: http://www.nwfsc.noaa.gov/education/
documents/ecologybyinquirysm1908.pdf
Econauts in the Estuary: High school curriculum
(9th -12th grade) involving seine netting and statistical
analysis to determine the abundance and distribution of
fish (five lessons).
Contact: nwfsc.education@noaa.gov
Harmful Algal Bloom Hunter’s Handbook:
Elementary/middle school curriculum on harmful
algal blooms. [Video: “Science at Sea: The Hunt for
Killer Algae” and 14 downloadable curriculum lessons.
Harmful Algal Bloom Hunter’s Handbook Classroom
Curriculum (PDF).]
Contact: nwfsc.education@noaa.gov
Website: http://www.nwfsc.noaa.gov/hab/
outreach/index.html
Saving Salmon: Elementary curriculum (5th grade)
on salmon management issues (six lessons; social
studies/science). Aligns with STC Land and Water, FOSS
Landforms, Environment/Salmon in the Classroom unit.
Contact: nwr.outreach@noaa.gov

8

Sustainable Halibut Fisheries: Elementary (4th-5th
grade) and middle school (6th-8th grade) curriculum on
halibut fishery management (six lessons; social studies/
civics). Aligns with STC Land and Water, STC Organisms
from Macro to Micro, FOSS Environments, FOSS Living
Systems, FOSS Populations and Ecosystems, FOSS
Diversity of Life.
Contact: nwr.outreach@noaa.gov
Sustainable Groundfish Fishery: High school
curriculum (9th-12th grade) on groundfish fishery
management.
Contact: nwr.outreach@noaa.gov
Killer Whale Recovery: High school curriculum (9th12th grade) on southern resident killer whale recovery.
Contact: nwr.outreach@noaa.gov
ESA Salmon and the Four Lower Snake River
Dams: High school curriculum (9th-12th grade) on
salmon and dam issues (social studies; six lessons).
Contact: nwr.outreach@noaa.gov
EDUCATION MATERIALS
NOAA Marine and Atmospheric Science
Lesson Plans:
• http://oceanexplorer.noaa.gov/edu/
welcome.html
• http://oceanservice.noaa.gov/education/
• http://www.srh.noaa.gov/jetstream/append/
lessonplans.htm
SCIENCE KIT RESOURCES
Science and Technology for Children (STC) Science
Kits: National Science Resources Center
• http://www.nsrconline.org/curriculum_
resources/elementary.html
Science and Technology Concepts (STC) for
Middle School: National Science Resources Center
• http://www.nsrconline.org/curriculum_
resources/stc_program.html
Full Option Science System (FOSS) Science Kits:
Lawrence Hall of Science
• http://lhsfoss.org
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ACTIVITY: SAVING SPRINGER: FIND YOUR ORCA FAMILY
her family group (in other words, the oldest female killer
whale leads her pod). These pods include grandmothers,
mothers, their children, aunts, uncles, and cousins but
no fathers. The fathers live with their mother (usually in
another pod).

GRADE LEVEL
2-6
OBJECTIVE
Students will be able to explain how orca family pods are
organized and how they communicate (20 minutes).

5.

Next, have them spread back out and try the game
again, but this time with their eyes closed. Explain that
light only reaches the upper portion of the ocean, so
whales rely on sound to find their way. Secretly ask
one student to take the A card. As students begin the
activity, start making noise to simulate boat noise in
their environment.

6.

When the students have found their family pods again, look
for the lone A whale. Ask why he/she did not find anyone
to be in his/her group (nobody else was saying “A”). Ask
students what were the challenges during the activity this
time. They might say that:

BACKGROUND
In the ocean, visibility decreases with depth. Pods of orcas use
sound to navigate, find food, and to communicate. Though their
physical proximity to each other may change throughout the
day, orcas are usually within acoustic range. Each pod has a
set of unique calls. Increases in ambient boat noise have the
potential to mask the ability to communicate with each other and
echolocate. Students will be given a letter (J, K, or L), indicating
which pod they are from; by saying that letter students will find
their orca family. Students will play a second time, but have
them close their eyes, insert Springer (the A letter), and make
some noise. The students will probably go slower at first and get
louder, too. Later, discuss the results with them.

a) It was hard to hear their group as the noise level
increased.
b) In the first round of the activity, the students could
rely both on sight and sound. With their eyes closed,
moving around might have been slower, so that it took
longer to form groups.

PROCEDURES
1.

2.

3.

Hand each student the paper letter (either J, K, or L) and
tell each student not to show it to anyone. Remember to
pull the A paper out this first time.
Ask students to spread out. When the teacher says begin,
the students can only say the letter on the piece of paper.
Students will try to assemble into their pods acoustically.

7.

Highlight that Springer was not a member of the southern
resident pods (J, K, and L pod); she was a northern resident
killer whale from A pod. Ask the student holding the A card
how it felt to not find other A’s or family members? Was it
stressful, sad, lonely?

8.

Have the leader of each pod collect the small pieces of
paper with the letters on them and give to the teacher.

Give them about 1-2 minutes or until three distinct groups
are formed. Share with the class that there are three
resident pods of killer whales in the Pacific Northwest, and
each pod makes certain calls specific to their pod.
a) J pod has about 26 whales
b) K pod has about 19 whales
c) L pod is the largest pod, with about 43 whales

To get a more accurate number of whales per pod, visit:
www.whalemuseum.org/programs/orcadoption/
whalelist.html
4.

c) Students might also say that it was hard to decipher
between J and K because they sounded more similar
than J’s and L’s or K’s and L’s.

Have the students in each pod find the oldest girl in
their pods. Tell the oldest girl that she is the leader of

DIRECTIONS
Cut the cards (see “Choose Your Orca Family Pod” cards on
page 10) and mix them up. Hand one to each student. Tell
students not to show each other their cards. There are more
whales in L pod compared to the other two pods, hence the
greater number of L’s compared to J’s and K’s. Depending on
your class size, you might need to add more L’s or not use all of
the cards; however, make sure you use the A.
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CHOOSE YOUR ORCA FAMILY POD
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DEVELOPING AN OCEAN SCIENCES BOWL TEAM:
LESSONS FROM THE WASHINGTON, D.C. PUBLIC SCHOOL SYSTEM
By Laura Oremland

A STRONG SHOWING FOR D.C. STUDENTS IN THE
NATIONAL OCEAN SCIENCES BOWL PROGRAM
It’s February 21, 2009 and 10 students sit in a classroom at
American University, anxiously awaiting the results of the last
round of a mid-Atlantic regional competition for high school
students in the ocean sciences. Five students are on a team from
Woodrow Wilson Senior High School, a Washington, D.C. public
high school, and the other five students are on a team from the
nation’s top-ranked high school by U.S. News and World Report
(2009). The Wilson team had just participated in the competition for the first time the previous year. The opposing team had
won the competition for the last several years, earning several
previous opportunities to participate in the national competition.
Moments later, competition staff entered with the results in hand
and a hush fell over the room. They began to post the scores
with their backs to the audience so nobody could yet see the
results. As they stepped aside, the results came into view—the
Wilson team had defeated the former champions. Although
the Wilson team did not win the entire competition, the team’s
strong showing highlights an outcome of a unique partnership
between a Federal science agency and students and teachers
from an inner city school district. Details of this partnership and
the journey of the Wilson team, from competition observers to
challengers of some of the nation’s top students in just a threeyear period, will be the focus of this article. The emphasis will be
on how marine educators and teachers at schools like Wilson
can support and create teams to participate in ocean science
competitions with minimal resources.

A MISSING LINK
The National Ocean Sciences Bowl1 (NOSB or “Bowl”) is a
nation-wide competition for high school students in the ocean
sciences. Each year, thousands of students across the country
participate in one of 25 regional competitions hoping to qualify
for the national competition. The regional qualifying competition for Washington, D.C area students has typically been held
at various locations throughout the Baltimore-Washington area,
most recently at American University in Washington, D.C. just
minutes from the District of Columbia Public Schools (DCPS).
The DCPS comprise an inner city school district with large
numbers of minority students, including African Americans
and Hispanics all of which are underrepresented in the ocean
sciences. Although D.C. area students are invited to participate
in the regional qualifying competition, prior to 2008 no DCPS
teams had ever competed.
Staff from NOAA Fisheries Service (NOAA Fisheries) headquarters, in the Washington, D.C.-metro area, who were past NOSB
volunteers, noticed the absence of DCPS participation in the
NOSB Program. Two NOAA Fisheries scientists, including the
author, proposed a small-scale partnership between NOAA
Fisheries and DCPS that would both promote ocean literacy in
DCPS and initiate DCPS participation in a NOSB competition.
The proposal was accepted and NOAA Fisheries provided a
small amount of funding to support the effort.
FIRST STEPS
As a first step toward increasing ocean literacy within a large,
diverse school district, NOAA Fisheries staff sought to identify
teachers with an interest in the ocean sciences and who could
formulate a program with the potential to interest DCPS students
in oceanography and to produce the first ever DCPS teams in a
NOSB competition. The teachers were motivated by the chance
to provide new and unique opportunities to their students along
with the potential to lead the first ever DCPS teams to a NOSB
competition. NOAA staff identified teachers with the help of
other programs currently working with DCPS and also contacted
each DCPS school, often speaking to the Science Department
Chairs. In some cases, teachers recruited additional teachers.
Ultimately, NOAA staff had a small group of DCPS teachers,
each from a different high school.

Wilson High School students

The next step was to develop a program to provide the best
chance of success. Options ranged from offering a class to
developing an after school program. The teachers did not have
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extensive experience in the ocean sciences, but all had science
education backgrounds and taught subjects ranging from
biology to environmental science. NOAA staff operated under
the premise that while they could provide the expertise in the
ocean sciences for the program, the teachers knew the schools
and students best and, to therefore, “let the teachers be the
guides.” It was determined that creating an after school program,
facilitated by NOAA Fisheries staff, would be the most practical
and effective program format. And so the pilot program, NOAA
and D.C. Educators Moving Ocean Science Forward (NEMO)
was born.

A student holds up one of their “catch of the day,” a blue crab from
the Chesapeake bay.

DEVELOPMENT OF THE NEMO PROGRAM
The concept was simple–an after school program in which
teachers met weekly with students to teach marine science2
and to prepare students for the Bowl. In practice, several challenges were addressed. At the onset of the program, many of
the schools did not have easy access to computing resources
and the internet. Some schools also had laboratories lacking
running water and other capabilities to conduct experiments.
Yet, utilization of many pre-existing lessons in marine science
required students to download and analyze data from a website,
or alternatively to conduct laboratory experiments and analyze
the results. Lastly, the teachers who volunteered to participate
in the program lacked experience in many aspects of marine
science, so lessons needed to be developed to provide them
with the necessary background to teach their students.
NOAA Fisheries staff tested a number of weekly lesson options
to create effective, interesting, and practical activities to meet
the needs of the DCPS teachers and students, given the above
requirements. Based on feedback from the teachers and students,
activities that were short, contemporary, targeted at Bowl preparation, including practice Bowl questions, in the form of a game
or competition, were most effective. Teachers preferred shorter
lessons, no more than four to five pages long, with one to two
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paragraphs of background information, and focused on one to
three main points. Contemporary lessons that centered around
an ocean science topic in the news, either locally, nationally, or
internationally, such as an article from the Washington Post on
the snakehead fish. Other lessons targeted preparation for the
Bowl and were entirely based around a concept students would
likely see at the Bowl. For example, questions on navigation are
likely to come up at the Bowl, so NOAA created a handout on
navigation along with a set of questions that students could use
to test their knowledge of the handout. Lessons that included
questions in Bowl format such as buzzer questions (multiple
choice questions) and team challenge questions (e.g., essay
questions that need to be completed by the team in a designated time period) allowed teachers to hold a short mock Bowl
at the end of a lesson and test students knowledge of concepts.
Students typically enjoyed this aspect because of the chance to
test their abilities in answering questions under simulated competition conditions.
Finally, game-oriented activities were a huge hit with the
students. An excellent example is the “Voyage on the High Seas
Game” created by NASA Jet Propulsion Laboratory (http://
topex-www.jpl.nasa.gov/education/jason-1-game.html). The
objective of the board game is for students to use game pieces
to race around the world, by way of ocean currents, using
a map of the world’s ocean basins and thereby learn about
ocean currents in the process. Another excellent example is
NOAA Jeopardy (http://coastalscience.noaa.gov/education/
jeopardy/welcome.html), which is in the same format as the
television game show and tests students’ knowledge of the
oceans. Both games can be obtained free, don’t require a
computer or internet (once downloaded and printed), and are
easy to use, learn, and play.
NEMO IN ACTION
The NEMO program was designed to run over the course
of a year and culminate with DCPS participation in a NOSB
competition. It began with a kickoff event to excite students
about marine science and included an opening speaker and
a mock Ocean Sciences Bowl competition. Philippe Cousteau
(grandson of Captain Jacques-Yves Cousteau and co-founder
and president of EarthEcho International) served as the keynote
speaker for its opening event in January 2007, although a practicing scientist who is a dynamic speaker could equally motivate
young students. The event concluded with a mock-NOSB
competition for students to participate in, complete with a
buzzer system and competition volunteers to simulate the rules.
The questions for the mock-NOSB competition included many
ocean science references to movies and other popular culture.
For example, “What type of fish is “Nemo” in the movie Finding
Nemo?” Holding a mock-NOSB tournament is a tool that can
be used to pique student interest in a NOSB competition. The
next cornerstone event was to have students attend a NOSB
competition as observers, so they could see how it worked in
practice and get a sense for the level of competition.
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introducing marine science and the Bowl at the middle school
level influences students’ interest in participating in the Bowl
and NEMO at the high school level. In addition, the program is
putting together a curriculum of lessons from NEMO that can
be used to prepare teams for NOSB and will also be aligned to
national and DCPS science standards.
LESSONS LEARNED

A student tosses a net into the Chesapeake Bay for a sample.

Several field trips provided hands-on experiences in biological,
chemical, geological, and physical oceanography. Examples
included research cruises on the Chesapeake Bay, Potomac,
and Anacostia Rivers to conduct biological sampling and water
quality testing; and a visit to the U.S. Naval Observatory to help
students understand concepts about celestial navigation and
focus on navigation tools and research. Students also had opportunities to meet prominent scientists and leaders in oceanography. Evaluations indicated the elements of a successful field
trip included a hands-on component (e.g., a dissection, outdoor
field sampling) and/or an opportunity to meet and interact with
a well-known scientist, activist, or political figure.
The culmination of these activities was DCPS’ inaugural participation in a 2007 NOSB competition. A total of five DCPS teams
have participated in NOSB competitions since NEMO began in
2007. Altogether, over 80 DCPS students have participated in
one or more NEMO activities since 2007.
Program evaluation is a key element of NEMO to determine
overall program impacts and the effectiveness of various components. Anonymous surveys were given to students and teachers
following each field trip, and exit surveys were given to students
and teachers after the first year and during other program milestones. Of the DCPS students surveyed who participated in
or attended the 2008 NOSB competition through NEMO: 1)
43% said NEMO interested them in studying marine science in
college; 2) 21% said NEMO interested them in pursuing marine
science as a career; and 3) over 78% said NEMO helped them
with coursework from other classes. Qualitative data gathered
in conjunction with the surveys is being analyzed to provide a
more in-depth understanding of these results. Program observations suggest the combination of DCPS teachers in conjunction with the NEMO mentors is helping students learn through
the process of training students for the Bowl. Teachers and
scientific staff worked with the students to help them apply
existing knowledge and strategies to reason their way through
difficult questions. Such Bowl training exercises may be helping
students to better answer homework and exam questions in
their regular classes.
The NEMO program will be continuing into the 2009-10 school
year and will also be incorporating a middle school. The participating middle school is a large pipeline for students to the participating high schools, so the NEMO program is evaluating how

In general if you have an interest in initiating an ocean science
club or NOSB team at a school, but only have minimal resources,
here is a summary of tips that may help you get started.
1. Identify and locate interested teachers and mentors for your
Ocean Sciences Club or NOSB team
Start with organizations working with the school or Science
Department Chairs. Then locate a mentor to help with your
club or new NOSB team. Mentors do not need to be aquatic
scientists, but could be involved in a related field such as environmental science, biology, or geology. Places to look include
a local environmental resource agency (e.g., state Department
of Fish and Game or Natural Resources) or a local university (a
professor or graduate student). Mentors can provide assistance
with content and subject preparation for the Bowl, as well as
help to further engage and inspire students.
2. Let the teachers be your guide
NOAA staff based the format of the NEMO program around
the needs and requests of the DCPS teachers volunteering to
participate in the NEMO program. Talk to the teachers involved
to identify the factors they feel are most important to successfully create an ocean sciences club or NOSB team. While the
after school format has proved successful for DCPS, other
formats, such as a class or science camp, may better apply to
different schools or student groups.
3. Identify resources for developing marine science activities
and lessons
Many activities are available free online and require minimal
preparation. Easily accessible news sources such as newspapers and scientific journals can be used to identify contemporary marine science topics for discussion-based activities.
Bowl-specific preparation can be accomplished using practice
NOSB questions (pre-existing or newly created) to test student
knowledge of concepts and also provide experience with
competition rules. Many educational materials, including lesson
plans and supporting materials like posters, are also available
to supplement an ocean science club for little to no charge. In
addition, buzzer systems can help simulate NOSB competitions
with students.
4. Identify field trip resources
Field trips provide valuable learning opportunities for students
outside of the classroom and do not require extensive resources.
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Many science and environmental resource agencies offer tours
or educational programming free of charge. Inland locations
could benefit from informal science institutions or other organizations that help students understand ocean science in a
broader context. A weather station, for example, could be used
to understand the relationship between ocean and climate; or
measuring the water quality of a local stream to help students
understand the parameters and analyses scientists might use to
assess ocean health. In addition, agencies that provide educational programming in the aquatics sciences for students may
also offer discounted rates.
ENDNOTES
More information about the National Ocean Sciences Bowl can
be found at www.nosb.org.
1

2
When the general term “marine science” is used from this
point on, it is meant to refer to all the ocean sciences such as
biological, chemical, physical, and geological oceanography.

REFERENCES
General Data about DCPS: Schools, Demographics and Performance found at www.dcps.gov
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MARINE SCIENCE SUPPORTING
EDUCATION MATERIALS
The NOAA Education Outreach center has extensive marine
and atmospheric education and outreach materials available
free of charge at http://www.education.noaa.gov or (301)
713-1208.

NEMO teacher Sarah Wilson on a NEMO field trip with her
students on the Chesapeake Bay (Spring 2007).

In Memoriam
The success of the NEMO program relies on the passion and
hard work of the teachers in the D.C. public school system.
Sarah Tilman was a biology teacher at Wilson High School
in Washington, D.C. who helped start the NEMO program.
Sadly, Sarah passed away in February of 2009 at the age of
27 just two weeks before her students were to compete in
a 2009 regional NOSB competition due to complications
from the flu.
Sarah’s contagious enthusiasm for science, and life in
general, helped bring together, in January of 2007, a small
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group of students at Wilson High School who were interested
in marine science. After a year of dedicated training, five
of her students became one of the first ever DCPS teams
to participate in a NOSB competition. Sarah’s commitment
to ocean literacy helped grow the NEMO program at
Wilson, and by 2009 two Wilson teams were scheduled to
participate in the February NOSB competition. But less than
two weeks before the competition, the devastating news
came that Sarah had passed away.
Would the students continue on or sit this year out? One
of the team’s captains captured the teams’ spirits. “They
would continue on,” he said, “they had trained too hard, and
it was what she (Sarah) would have wanted.” On February
21, 2009, the two Wilson teams went on to compete. They
proudly represented their school, and most of all their teacher
and leader, Sarah Tilman. And in one round of competition,
a Wilson team defeated the nation’s top-ranked school.
Sarah’s lessons had extended far beyond the oceans–she
had taught her students about character, and how to
continue on in the face of adversity with strength, class, and
resilience–lessons that will stay with them in the years to
come. NOAA salutes Sarah and her contributions to ocean
literacy–and most of all her students.
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NOAA FISHERIES REACHES OUT

TO

TEACHERS

By Deborah McArthur, Lynne Barre, and Casey Ralston

Thirty teachers sit in a large circle around a room. As they
reflect on their day, they delicately pass a narwhal tusk hand-tohand. The spiraling horn—actually one of the narwhal’s teeth—is
nearly six-feet long, weighing about 15 pounds. These teachers
have just participated in a free, all-day Marine Education
Workshop, hosted by NOAA Fisheries and Washington Sea
Grant (WSG). They come away with a greater knowledge of
NOAA science, educational resources, Ocean Literacy Essential
Principles, and–of course–the rare experience of holding a
narwhal tusk. The Marine Education Workshop was designed
with five main goals:
•

To work together as a regional NOAA education group

•

To develop and maintain a network of teachers familiar
with NOAA Fisheries and Washington Sea Grant programs
and products

•

To promote use and understanding of Ocean Literacy
Essential Principles

•

To find out what educators need to enhance
their teaching

•

To create a model workshop that can be repeated

WHO ARE WE?
The work of NOAA Fisheries relates directly to everyone. Our
research and policies help keep seafood supplies safe and
abundant and provide safe waters for recreation and wildlife.
NOAA Fisheries preserves and manages coastal and marine
resources to support the economy, for the benefit of the public,
including you and your students.

NOAA is a large agency. With about 13,000 employees
nationwide, it is often a challenge to know who is who,
even amongst ourselves. We realize how difficult it can
be for educators to understand the scope of NOAA and
its programs.
NOAA Fisheries is just getting its feet wet when it comes
to education programs and resources. While NOAA’s
National Marine Sanctuary Program and the Office of Ocean
Exploration have been in the business of education for
decades, NOAA Fisheries is only recently jumping in and
coordinating education efforts. Nationwide, NOAA Fisheries
has an Education Strategic Plan to guide development of
programs and materials, which prioritizes professional
development for teachers and includes supporting the use
and understanding of Ocean Literacy Essential Principles.
In the Pacific Northwest, we are unique in having two
Fisheries Science Centers (Northwest and Alaska) and
the Northwest Regional Office co-located in Seattle,
Washington. In addition, Washington Sea Grant, one of 30
university-based NOAA programs throughout the country, is
based at the University of Washington in Seattle. All work
to support NOAA’s Education mission–to advance environmental literacy and promote a diverse workforce in ocean
sciences–and each has different resources to offer. The
table below provides a description of each organization and
its primary function.
In our efforts to share our science and policy with diverse
audiences, the Science Centers, Regional Office, and WSG
conduct both separate and collaborative outreach and
education programs.

Northwest Fisheries
Science Center

Conducts research on Northwest species and issues, including salmon, groundfish, killer
whales, and harmful algal blooms, to help manage and conserve Northwest resources.

Alaska Fisheries
Science Center

Conducts research on Alaska’s marine species and issues, including pollock, groundfish,
marine mammals, habitat, economics and salmon, to help manage and conserve Alaska’s
marine resources and fisheries.

Northwest Regional Office

Involved in the policy and management of Northwest species and fisheries, including
implementing the Endangered Species Act.

Washington Sea Grant

A partnership between NOAA and the University of Washington. Well-known
for its support of pioneering research, WSG also initiates and funds innovative
education projects.
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High school teachers prepare the seine net as part of a demonstration of the “Econauts in the Estuary” curriculum, which uses a
field-based activity to teach about techniques for collecting and
analyzing data on fish abundance and distribution.

WORKSHOP STRUCTURE
Morning Session

NOAA staff members guide teachers through the National Marine
Mammal Lab bone museum, which includes killer whale skulls and
teeth and a narwhal tusk (shown in the photo), during the Marine
Education Workshop.

Science Center and Regional Office education programs
include career fairs, exhibit booths at festivals, facilities tours,
job shadow opportunities, internships, workshops for students,
judging and mentoring at science fairs, classroom visits and field
trips, after school programs, publication of various educational
print materials, web-based educational resources, and most
recently, teacher professional development and developing
curricula for classrooms.
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During the morning session of the Marine Education Workshop,
we introduce our roles and programs, giving examples of some
of the work we do. We present an overview of the Ocean
Literacy principles and how they are connected to the National
Science Standards. We point to our developing education
curricula and explain how they align with the Ocean Literacy
principles, as well as other standards and requirements
teachers must satisfy. For example, in the “Econauts in the
Estuary” curricula, each of five lessons aligns with five different
Ocean Literacy principles. Also during the morning session,
Washington Sea Grant introduces teachers to their new online
database of Washington state marine education materials and
programs. The site provides educators with a comprehensive
and accessible source of information on regional marine
science topics and opportunities for professional development
and classroom support.
Before breaking for lunch, teachers have an opportunity to
meet some NOAA scientists and hear about current research.
Our scientists are one of the most important educational
resources we have.

WSG oversees Orca Bowl, the region’s National Ocean
Sciences Bowl competition for high school students. It also
provides graduate and undergraduate fellowships, internships,
and other student support programs; develops and nurtures
partnerships with key marine education organizations and
individuals; and funds and manages marine research and
education projects.

Afternoon Session

The Science Centers, Regional Office, and WSG partner on
activities such as NOAA Science Camp and–the focus of this
article–the Marine Education Workshop.

•

In the afternoon session of the workshop, we divide the
teachers into three groups. Each workshop participant receives
a DVD containing education materials, and the afternoon
breakout sessions give us an opportunity to highlight some of
these resources. For example:
The elementary school teachers create their own whale
calls using balloons, and learn about killer whale social
structure by forming their own pods during activities from
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“Saving Springer: Find Your Orca Family,” a curriculum on
killer whales developed by the Alaska Center (see page 9).
•

Middle school teachers take on the role of stakeholders in
a discussion about managing sustainable halibut fisheries,
an activity from a curriculum developed by the Regional
Office, incorporating science with social studies and civics
learning requirements.

•

The high school teachers simulate beach seining—a
method of catching fish using weighted nets hung
vertically in the water. They sort and identify fish,
and then use statistics to determine distribution and
abundance in the “Econauts” curriculum developed by
the Northwest Center.

One teacher commented that the best part of the workshop
was getting to wear a “teacher” hat and a “learner” hat, and
getting to ask questions about the coolest science stuff.
Another teacher said, “The best part of the program was
learning about the connection that can be made between
NOAA and schools. I’m excited to use this resource!”

receive copies of our curricula, and have an opportunity to meet
and interact with scientists and new colleagues. We also offer
credit hours for teachers so our workshop can count toward
their mandatory professional development. With the recent
addition of NOAA’s Bay Watershed Education and Training
(B-WET) Program grants in the Pacific Northwest, we see the
need to make our resources more visible to educators, so
potential grant applicants and recipients can incorporate them
into their programs. Finally, we have taken our information on
the road, presenting a condensed version of our workshop as a
session at educator conferences, including those organized by
the National Marine Educators Association (NMEA), the North
American Association of Environmental Education (NAAEE),
and Northwest Aquatic and Marine Educators (NAME). We will
continue to share new opportunities for learning about NOAA
with our growing network of teachers though occasional
email updates. To be a part of our NOAA Northwest Marine
Education Network or participate in an upcoming workshop,
send an email to nwfsc.education@noaa.gov.

Deborah McArthur coordinated education programs
at the Northwest Fisheries Science Center in Seattle,
Washington. Before joining NOAA, Deb taught in outdoor and
environmental education programs around the globe. She
has a bachelor’s degree in Marine Biology and a master’s
degree in Environmental Studies. She can be reached at
nwfsc.education@noaa.gov.

Lynne Barre has a bachelor’s degree in Biology and a
master’s degree in Animal Behavior. She has worked for NOAA
Fisheries for over eight years starting in the Silver Spring,
Maryland Office of Protected Resources and moving out to
the Northwest Regional Office in Seattle, Washington to work
on marine mammal issues. In the last few years, Lynne has
been working on recovery of Southern Resident killer whales.
She may be contacted at lynne.barre@noaa.gov.
Teachers learn about the seven Essential Principles of Ocean
Literacy at an all-day Marine Education Workshop hosted by
NOAA Fisheries and Washington Sea Grant.

KEEPING THE CONNECTION ACTIVE
One of the goals of the Marine Educator Workshop is to
find out what educators need to enhance their teaching.
Feedback from workshop participants is critical for improving
future workshops and resource materials. As our curricula go
through revisions, we will incorporate teacher suggestions and
feedback. And as new funding opportunities arise, we can
develop additional resources to address teacher needs.
Through the Marine Education Workshop, teachers become
familiar with the education resources NOAA has to share, they

Casey Ralston is an Education Coordinator at NOAA’s
Northwest Fisheries Science Center in Seattle, Washington.
She has a bachelor’s degree in Evolution and Ecology and is
pursuing a master’s degree in Biology for Teaching. She has
worked as a scientist, as an interpretive naturalist, and most
recently as an environmental and science educator focusing on
marine, freshwater, and fisheries issues. She can be contacted
at casey.ralston@noaa.gov.
PHOTO CREDITS
Page 16 (left): Courtesy of Lynne Barre, Northwest
Regional Office
Page 16 (right) and 17: Courtesy of Su Kim, Northwest
Fisheries Science Center
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ACTIVITY: FISH POPULATION SURVEY
By Deborah McArthur and Casey Ralston

OVERVIEW

BACKGROUND

This activity can be used in a classroom setting, or set up as a
self-guided activity.

NOAA Fisheries sets catch limits for specific fish species based
on sampling and estimating population numbers and the overall
health of fish populations. Our scientists cannot sample the
entire ocean to count all of the fish in the sea, so they take many
samples and they learn as much as they can from this subset of
data in order to make estimates about fish populations.

LEARNING OBJECTIVES
Students will:
•
Compare fish populations in different locations.
•
Discuss why some fish might be more or less abundant in
certain locations.
•
Understand how sampling a subset of a population can
provide information about the entire population.
MATERIALS
•
•

•
•

Data sheet or marker board to record fish counts
Three containers (like Ziploc tubs) to represent different
parts of the ocean (i.e. Puget Sound, Bering Sea, Gulf of
Alaska, California current)
Four different kinds of dried beans (pinto, white, black,
kidney) to represent different kinds of fish
Spoons to scoop “fish”

PREPARATION
•

•
•

Fill each of the three containers with different combinations
of colored beans. One can be mostly kidney beans, while
another may be a fairly even mix of the four different beans.
(Ideally, you’d try to make your proportions somewhat
realistic based on the types/numbers of fish you are
representing.)
Chose a body of water that each container will represent (i.e.,
Puget Sound, Bering Sea, Gulf of Alaska, California current).
Assign each colored bean to a different type of fish (i.e.,
red=rockfish, black=flatfish, etc.) and make a key for
your reference.

PROCEDURE
You can print out (for self-guided version), or verbally guide
participants through the following instructions and follow-up
discussion. For example, you might divide your class into
groups and say that each group is responsible for sampling,
recording, and reporting back information about one part of
the ocean. Each student should sample at least once in their
given location (this way you will have enough data at each site
and among sites for comparison).
How to collect a sample:
1. Choose a location where you’d like to collect fish.
2. Scoop one “net” full of fish.
3. Sort your fish into different species.
4. Count how many are in each group.
5. Record your name and your results on the data sheet.
What can we learn from the data?
•
Compare fish populations in the different locations. How
are they the same or different?
•
Which species is most abundant? In your location? Overall?
•
What factors might affect why some fish are more or less
successful in certain locations?
•
Which populations are struggling? Thriving?
•
Do we need to limit the number of fish caught by
commercial and recreational fishers? Why? How? Where?
•
Which areas of the ocean have more fish?
•
Can you think of ways to protect fish populations? How
about their habitats?
VARIATION
Substitute different kinds of candy for the beans to provide
extra motivation.
For more information or to request a PDF file of the formatted
activity (seen in the photo), send an email to: nwfsc.education@
noaa.gov.
PHOTO CREDIT

Students count and sort “fish” and record their findings.
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VOICES FROM THE FISHERIES PROJECTS COMBINE ORAL HISTORY
INTERVIEWS AND PLACE-BASED EDUCATION TO CREATE LEARNING
OPPORTUNITIES FOR STUDENTS
By Susan Abbott-Jamieson

No one knows better than teachers how difficult it can be to
get students engaged with their own communities. However,
one proven way to do this is through oral history projects–specifically, marine-focused oral history projects–that preserve local
fisheries and other marine-related knowledge. These projects
increase local awareness about peoples’ relationships to the
marine environment. Grounded in a place-based experientiallearning approach, Voices from the Fisheries (VFF) projects
have the potential to forge new links between local schools,
community organizations, and community residents that outlast
the original project. They also bring their own added benefits of
enhanced learning and increased aspirations for the students.
This article provides an overview of some things we learned
about how to create and execute successful marine-focused
oral history projects in school settings, when we partnered
with two high schools in Maine to develop the Local Fisheries
Knowledge (LFK) Pilot Project.
BACKGROUND
Traditional fishing communities and economies are being transformed or replaced around the country, while human activity
is transforming many natural features of the coastal zone and
associated marine environments. A rich body of local knowledge
about the natural environment, as well as community fishing
history and culture is disappearing. Capturing the stories
and experiences of local fishermen and women is especially
important in states that have historically depended on the
marine and Great Lakes environments for their social, cultural,
and economic base. As coastal landscapes, demographics, and
economies change, it is important for young people growing up
in these areas to have access to the rich history of their state’s
and their nation’s coastal culture.
NOAA Fisheries in collaboration with the Rural School and
Community Trust (http://www.ruraledu.org/ ), an education
non-profit, developed a model for involving students in
collecting marine-related oral histories in their own community.
The Local Fisheries Knowledge Project (LFK Project) was piloted
from 2003-2005 in two Maine high schools and continued
another year in one of the schools. It introduced students to
oral history interviewing through a combination of classroom
instruction and practice. [Detailed discussion of the LFK Project
is available on the project website, http://www.st.nmfs.noaa.
gov/lfkproject/ and in publications by Isé and Abbott-Jamieson
(2005), Abbott-Jamieson (2007), and Bartch, et al. (2009).]

Ellsworth High School teachers planning the LFK Project for the
tenth graders at Ellsworth High School in the summer of 2003.

The LFK Project also developed a prototype for creating a
publicly accessible database that serves as a repository for the
students’ oral history interviews. The goal was to enable wide
access to the interviews the students were collecting. The LFK
database prototype has become the Voices from the Fisheries
(VFF) Database (http://www.voices.nmfs.noaa.gov). The VFF
Database is becoming a powerful resource available to the
public to inform, educate, and provide place-based information for everyone interested in our local, human experience
with the surrounding marine environment. This means that you
and your students can help build our common knowledge
about the human experience with the marine environment by
donating a copy of each marine-focused oral history interview
you collect as part of your classroom projects.
CORE APPROACHES
Marine-focused oral history projects require two core
approaches for their development: oral history interviews and
place-based education.
Oral history interview methods have been widely used to
connect students to their community’s heritage. Oral history
interviews are interviews that ask a person to reflect on their
past experiences, and then to recount aspects of those experiences and knowledge on topics of interest to those conducting
the interview. Interviewees draw on their life experiences,
for example, as fishermen or fishermen’s family members, or as
marine scientists. The key is that their knowledge is derived from
local experience through direct observation and participation.
Place-based education is an educational philosophy that
promotes the local community as a primary resource for
learning. This approach roots learning in what is local, including
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a place’s unique history, culture, economy, literature, arts and
crafts, and natural environment. Students leave their classrooms
and go into their local community and its natural environment
to draw on community members as resources and partners, as
they collectively preserve local heritage and knowledge. This
approach has proven effective in promoting student learning
(e.g., see Sobel 2005; Ballantyne and Packer 2009).
GETTING A PROJECT STARTED
The first step in creating a marine-focused oral history project
is to identify a theme or focus for the project, and to locate
the place where the project will unfold–most likely your local
community. Then get your school administrator’s approval.
Next, begin to develop plans for the project. Consider getting
help with developing project plans by creating a project resource
committee. Project resource committees can be composed
of local residents, other teachers, or anyone you think could
be helpful in providing ideas or particular expertise for the
project focus. For example, the LFK Project resource committee
included local commercial fishermen, teachers, and a professor
from a local university.
Finally, develop a committed group of stakeholders. Stakeholders
include teachers or others who commit to conducting the
project; administrators who decide the project is a worthwhile
activity for the school or other institution; community members
who become engaged in the project either through helping by
advising on the project or through becoming otherwise engaged
in the project; and the students with whom you will work to
carry out the oral history interviews.
BUILDING COMMUNITY PARTNERSHIPS
Community partnerships are crucial in developing marinefocused oral history projects and serve several functions.
First, they ground place-based projects in genuine community
needs, provide resources including role models for students,
and can also offer insights into marine-based careers where that
is a project goal. Second, community partners can also identify
candidates for oral history interviews, and can help provide
connections to other organizations and community groups.
Finally, community partnerships can also be instrumental
in sustaining a project beyond its initial conception and pilot
period. Cross-generational and school-community relationships
are often strengthened through partnerships with community
members and community-based organizations. Jonesport-Beals
High School chose to continue their LFK Project beyond the pilot
period in part because of the synergy that developed in their
relationship with the Jonesport Historical Society, which further
enhanced the high school’s efforts to meet their community’s
need to recognize and preserve its local history.
IDENTIFYING PEOPLE TO INTERVIEW
The project focus or theme will determine the array of people
you contact to be potential interviewees. For example, Ellsworth
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High School in Maine decided to explore the question “How
does the fishing industry connect to your school’s community?”
Jonesport-Beals High School chose “What is your place in the
changing face of your community’s marine culture?” for their
guiding question. These questions led each school to select
different interviewee pools.
A project that explores their community’s experience over time
with their immediate marine environment will almost certainly
look for interviewees from all walks of life in their local community
who have had extensive experience with the immediate marine
environment. These could include commercial, recreational,
and subsistence fishermen and women, and their spouses and
children; people who work for, operate, and own shoreside
businesses, including those tied to tourism; resident artists and
crafts people who tie their creative work to the marine environment; and local marine scientists and naturalists. The list of
potential interviewees is both long and diverse.
CURRICULUM INTEGRATION
The Voices from the Fisheries and Local Fisheries Knowledge
projects can be successfully integrated into diverse disciplines.
Before beginning a VFF/LFK-based project, identify the local and
national learning standards your students need to meet. Readers
are encouraged to review the “Addressing Learning Standards
(State and National)” section of the Voices from the Fisheries
Handbook (especially pages 27-31). National Standards are
listed for several disciplines, and Web URLs are provided. This
material can help you get started in the process of identifying
the standards that are relevant for your own project.
Developing a guiding or essential question like those mentioned
in the previous section is an effective way to encourage students
to think deeply and to provide a structure for organizing learning
throughout a project. When students participate in the development of a question they are truly interested in finding the
answers to, they will engage. The guiding question will help
students see the connections between the subject matter and
their own lives.
Jonesport-Beals High School launched their project in
computer, business, and entrepreneurship classes. Ellsworth
High School required all sophomores to participate in the
project as part of a tenth grade interdisciplinary unit. Each
department had specific roles in the development, as well as
joint responsibility for the project. Teachers spent time during
the summer preceding the project by outlining their respective
curricular focus.
Curriculum ideas developed by LFK project teachers included
assigning the book Cod: A Biography of the Fish that Changed
the World (Kurlansky 1997) to both the English and Social
Studies classes to establish a historical and social context.
Student reading guides were developed. Extensive bibliographies are available on both the LFK and VFF websites to help
you locate other books for this use.
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video camera. Modern electronic audio and video recording
equipment changes frequently, so be sure to consult technology
experts who can advise you on the equipment that will meet
your project’s needs. The technology staff at your school may
be a good resource.
CONDUCTING GOOD INTERVIEWS

Susan Abbott-Jamieson (on left) and a teacher modeling interviewing techniques for students at Jonesport-Beals High School
in 2003.

Ellsworth science teachers assigned all biology students the
role of research scientist for the Maine Department of Marine
Resources and then asked them to select a species from a list of
current or previously commercially important species in the Gulf
of Maine. Students researched basic aspects of their species
and its habitat. In the next phase of the project, students had
to research the species’ historic and current economic importance, and historic and current management efforts. The third
phase was to propose a management or restoration plan for
the species. Finally, the students created power point presentations that they could present to their classmates and to the
community. All students participated in at least one oral history
interview during the academic year.

A good interview is about the interviewee and their life experiences, not about the person who is conducting and recording
the interview. Good interviewers have mastered the art of
listening. One can learn to be this kind of listener by practicing
and recording interviews with others, followed by listening to
and critiquing the practice interviews. LFK Project teachers and
students found watching and critiquing videos of actual interviews helpful.
The Voices from the Fisheries Handbook describes interviewing strategies and techniques and includes classroom
exercises for developing students’ interviewing skills. Another
good resource is Marjorie Hunt’s The Smithsonian Folklore
and Oral History Interviewing Guide available at http://www.
folklife.si.edu/education_exhibits/resources/guide/introduction.aspx (accessed 25 October 2006).
PRESERVING STUDENTS’ WORK FOR OTHERS

A more complete description of the coordinated integration of
the project throughout the tenth grade curriculum is available
in the Voices from the Fisheries Handbook (available at http://
voices.nmfs.noaa.gov/documents/VFF_handbook_final.pdf,
accessed 10 October 2009).

Before students begin a project, it is crucial to identify more
than one repository that can potentially receive copies of
the interview recordings once the project is completed. This
approach is recommended by professional oral historians and
others concerned with preserving oral historical records.

Several of the LFK Pilot Project activities described in the Voices
from the Fisheries Handbook can help students improve their
environmental literacy through developing attitudes of appreciation and concern for the environment, as well as the capacity for
action and participation. These activities can help them improve
their ability to act in their daily lives from a broad understanding
of how people and their societies relate to each other and their
surrounding natural systems.

Begin with your local community by contacting your school and
community librarians, your local and state historical societies,
and any oral history or folk-life program or center in your state or
region. Find out what they recommend. They will let you know
what additional documentation they require to accompany
recordings, if they agree to accept a copy.

ETHICAL AND LEGAL ISSUES
While conducting oral history projects, you and your students
will need to be aware of ethical and legal issues that might
arise. Many resources available through the internet provide
detailed information about these issues as related to oral history
interviewing. A great place to get started is the Oral History
Association’s (OHA’s) website (http://www.oralhistory.org). The
National Endowment for the Humanities has adopted the OHA’s
standards for collecting oral history and these standards were
followed in the LFK Project.
NECESSARY EQUIPMENT
There are many ways to record interviews–everything from
low-tech paper and pencil to the latest and greatest HD digital

Marine and marine fisheries oral histories may also be placed on
NOAA’s Voices from the Fisheries Database. The VFF Database
accepts marine and marine fisheries-related oral histories from
all regions of the United States and its territories. It also accepts
oral histories about fisheries and related issues from the Great
Lakes. We encourage school-based projects that use student
interviewers. Students can see their work making a contribution
to preserving our nation’s marine and Great Lakes heritage when
they can access it over the internet through a NOAA website. A
complete description of how to make contributions to the VFF
Database is available at http://voices.nmfs.noaa.gov/ (accessed
26 October 2009).
SOME COMMENTS ON ASSESSING PROJECTS
Because a place-based oral history project connects different
audiences (e.g., students, schools) and the community,
project assessment can be complex and may initially seem
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overwhelming. Fortunately, tools exist to help you think through
the correct assessment process for your project.

munity. You can encourage community residents to write in and
share their ideas and experiences.

One method of designing project evaluations is to identify the
“enduring understandings” you want your students to develop,
so you begin with the end in mind (Wiggins and McTighe 2001).
The steps of the model are: 1) identify learning outcomes, 2)
determine acceptable evidence, and 3) plan learning experiences and instruction. For example, the LFK Project assessment documented change in student engagement in learning;
acquisition of new literacy, technology, and project planning
skills; and aspirations for higher education. It also documented
the school-community relationship by tracking the development of new connections between students, the school,
and the community. Because the project was sponsored by
NOAA Fisheries, the evaluation also targeted the project’s
impact on relationships between NOAA Fisheries and the
local community; expanded awareness of careers in marine
science, management, and policy; and increased marine and
coastal environmental literacy.

Finally, invite the local press to discuss with students and
teachers what their specific role is in reference to the local
fishing industry. Ask them how they can help you, and how you
in turn can be of help to them. Several local and regional newspapers wrote articles about the LFK Pilot Project.

Another assessment method involves having students develop
multimedia presentations, which provides them with an opportunity to share what they have learned with fellow students,
faculty, their families, and community members as they
combine text, graphics, video, sound, and even animation. At
different end points in the project, culminating presentations,
performances, or exhibitions, that include students’ reflections on what they have learned about academic content, their
community’s marine environment, and themselves, can provide
formative and summative assessment opportunities.
For more detailed discussion of these and other issues as they
pertain to VFF/LFK projects, read the “Assessing Outcomes”
section of the Voices from the Fisheries Handbook. It includes
several suggestions, including references.
SHARING PROJECT RESULTS WITH THE LOCAL
COMMUNITY AND BEYOND
One of the key outcomes of any VFF/LFK project is sharing what
has been learned about the local community and its connection
with the marine environment and people. One way to share
a project is to create programs that include the community.
Earlier I pointed out the importance of establishing a resource
committee. Resource committees that include local community
residents act as a bridge to the local community.
Another activity that can help create pathways into a local
community is to hold a career day in your school that emphasizes careers associated with the marine environment. This
activity can introduce students to careers as diverse as commercial harvesting of fish and other marine resources and artists
who specialize in marine subjects.
Websites, blogs, and social media tools like YouTube and
Facebook are another way to share a project with your com-
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CONCLUSION
VFF/LFK projects are rich, exciting projects that get students out
of their classrooms and involved in their local community in
new ways, and catch the public imagination, while making a real
contribution to society. Colleen Haskell, Principal of JonesportBeals High School, expressing her enthusiasm for the LFK Pilot
Project in her school said, “We are very excited about having
the opportunity to document and study our local history. It is
important for young people to know where they come from,
as they are striving to figure out where they are going.” Some
students like Brittany Sawyer changed their career aspirations.
She reported that “this project has influenced my future in
many ways such as what I would like to do for a career…once
we started working on the NOAA project, I found a passion for
communications.” She went on to pursue her new passion as
the first member of her family to go to college.
These projects also bring the community into the classroom
through new relationships with community members. Michael
Kimball, a member of the pilot project’s resource committee and
a professor at the University of Maine-Machias near Jonesport,
Maine, pointed out, when discussing the LFK Pilot Project’s
effects on Ellsworth and Jonesport, that “…their communities
were energized through the exchange.” He was so impressed
with what the high school students were accomplishing, he
invited them to make a presentation to his environmental studies
class at the university. The Jonesport Historical Society (JHS)
membership increased from less than 10 to more than 100 in
a town with a population of about 1200 over the course of the
project. The LFK Project students began attending JHS meetings
and making presentations on their project. The JHS began their
own oral history interviewing project documenting the community’s marine heritage, which is now housed in a new Jonesport
Heritage Center located on dedicated computers in their local
public library. Finally, everyone benefits when students work
on issues that are of real importance to the community and
community members get involved as resources.
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Vakarau ni se siga toka (Start preparing while we’ve still got daylight)
Marine Education in the New Millennium
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oin us at this green conference of marine educators dedicated to ensuring the health of the
Pacific Ocean and the communities who depend on it. Opportunities to participate in person
and via the web are available. Conference strands include:
·

Key Challenges in Ocean Literacy: Assessing gaps in current marine education content,
projects, materials, and delivery approaches (books, webinars, dvds, field excursions, etc.).

·

Building Healthy Sustainable Coastal Communities: Integrating community-based science
and traditional ecological knowledge into formal and non-formal marine education.

·

Women in Fisheries: Partnerships for Change: Understanding women’s changing roles and
exploring ways to use their knowledge and skills in fisheries development and management.

·

Climate Change Impacts on Pacific Children: Exploring the impacts of climate change and
unpredictable weather patterns on the children of the Pacific and their families.

For more details, contact Ron Vave (Fiji) at ron.vave@usp.ac.fj
Sylvia Spalding (Hawaii) at Sylvia.spalding@noaa.gov
Harry Breidahl (Australia) at Nautilused@optusnet.com.au
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NOAA’S TEACHER

AT

SEA PROGRAM: LIVING

AND

LEARNING

AT

SEA

By Elizabeth McMahon and Jennifer Hammond

When NOAA Corps Lieutenant Ilene Byron began a small
summer project in 1990, she probably did not envision what
would become NOAA’s Teacher at Sea (TAS) program. Lt.
Byron’s idea was simple: take a local teacher from her NOAA
ship’s homeport of Seattle out to sea on a research cruise. She
knew that the teacher would learn firsthand what it’s like to do
scientific research at sea, and then bring back everything she
learned to her students. This small project went so well that it
became a yearly summer endeavor.
In 2004, this yearly “project” became a full-fledged program
when NOAA hired a full-time manager. Having witnessed the
benefits of teachers working on NOAA ships to all involved—
scientists, crewmembers, teachers, and their students—NOAA
realized that by creating an official program with full-time
management and funding, they could increase the number
of participants by offering this opportunity to teachers around
the country.
Since its inception, the Teacher at Sea program has given over
500 kindergarten through college-level teachers the opportunity to gain firsthand experience doing science at sea. These
teachers represent every state except South Dakota (if you are
a teacher from South Dakota, please apply!). The program has
also hosted a handful of international teachers through joint
projects between their home countries and NOAA.
PROGRAM GOALS
The goals of NOAA’s Teacher at Sea program are twofold. The
first goal is to increase environmental literacy, and the second is

Heather Diaz examines a blue shark aboard NOAA Ship David
Starr Jordan.

to help build a workforce for STEM-related careers. These two
goals, in turn, support the mission of the TAS program which is
to give teachers a clearer insight into our ocean planet, a greater
understanding of maritime work and studies, and to increase
their level of environmental literacy by fostering an interdisciplinary research experience.
By participating in this program, it becomes possible for
teachers to enrich their classroom curricula with a depth of
understanding made possible by living and working side-byside, day and night, with those who contribute to the world’s
body of scientific knowledge. In fact a recent groundbreaking
study published in the journal Science proves that teachers who
participate in real-world scientific research positively impact
their students’ achievement (Silverstein, Dubner, Miller, Glied,
and Loike 2009).
PROGRAM CRITERIA
On average, the Teacher at Sea program receives about 200
applications a year, with a final selection of about 30 participants. Teachers are required to submit the application along
with two letters of recommendation and a health form. In order
to be considered, applicants are expected to:

Megan Woodward sorts a skate from the catch aboard NOAA
Ship Oscar Dyson.
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•

Provide evidence of good health as determined by a
completed medical history and have passed a TB test
within 12 months of the sailing date.

•

Be currently employed as a K-12, college or adult education
teacher, or as a museum or aquaria educator and employed
in the same or similar capacity the next year.
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•

Have a unique ability to communicate complicated
information to students, with special interest in NOAArelated science.

•

Have a principal/supervisor/department head who is
supportive of their endeavor.

•

Have flexibility and the ability to cope with the uncertain.

•

Have superior English language ability.

•

Be comfortable with travel and have no aversions to
traveling by airplane or ship.

•

Be computer literate.

Once received, applications are sent to a selection committee
comprised of NOAA employees and NOAA Teacher at Sea
alumni. Along with the above, applicants are rated on a variety
of criteria, including curriculum writing skills, leadership experience, and letters of recommendation. However, the most
important aspect of the application evaluates how the applicant
discusses their ideas for using the at-sea experience in the
classroom to benefit their students and colleagues. As you can
imagine, deciding on 30 final participants is a difficult process
considering the high caliber of teachers who apply.
PROGRAM ACTIVITIES AND EXPECTATIONS
In early spring of each year, applicants are notified of their
selection and are then matched with their cruises. Once matched
with a cruise, teachers are trained and prepared for life at sea
and briefed on their duties and responsibilities before, during,
and after their cruise. While most teachers take advantage of
the program during their summer vacation, cruises are available
throughout most of the year on a space-available basis. Most
participants can expect to spend an average of two weeks at
sea. Some cruises are only a week and some are over a month,
but most last between 12 to 16 days.

Megan O’Leary launches a weather balloon while aboard NOAA
Ship Ronald H. Brown.

The TAS program takes care of all logistics and funding for
teachers’ travel to and from their home to the location of
the ship. Once on board, depending on the type of research
being conducted, teachers can expect to be doing everything from casting a CTD (an instrument that measures the
conductivity, temperature, and depth of sea water), to sorting
and dissecting fish, to installing a tidal benchmark, to helping
navigate the ship.
Teachers must agree to a statement of work which includes
among other things, submitting logs and photos while at
sea (which are posted on the Teacher at Sea website), and
creating an in-depth lesson plan based on their experience at
sea to use in their classroom the following school year. They
are also asked to give a presentation or write an article about
their experience.
After returning from their cruise, teachers have up to a year
to complete their statement of work. Once complete, they
become part of the NOAA Teacher at Sea Alumni Association,
through which they are encouraged to continue their relationship with NOAA. Members of the alumni association receive
information about grant and partnership opportunities; invitations to participate in exclusive NOAA education events; the
opportunity to receive funding to speak at conferences; and
classroom materials.
It is the program’s vision that TAS alumni become “ambassadors” for NOAA by continuing to share their knowledge and
experience with current and future students, colleagues, and
their community.
PROGRAM IMPACTS
The beneficial impacts of NOAA’s Teacher at Sea program have
proven to be significant to all who participate. The teachers
benefit by gaining firsthand knowledge of science and life at sea,
and their students benefit from what the teachers bring back

Jim Jenkins prepares to assist in deploying a mooring aboard
NOAA Ship Miller Freeman.
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Senior Scientist, Al Plueddemann, of the Woods Hole Oceanographic Institution adds that “NOAA’s Teacher at Sea program
is a great way for scientists to introduce educators to NOAA
science and the people who do it. The opportunity to participate
in a science mission while being immersed in the environment
of a research ship is an excellent opportunity to bring science
alive for their students, colleagues, and community.”
PROGRAM FUTURE

Mark Friedman prepares to cast a CTD aboard NOAA Ship
Rainier.

to the classroom. The program estimates that teachers have
shared their experiences and newfound scientific knowledge
with over 25,000 students. Students are also exposed to information about marine careers. Along with including the science
in their curriculum, teachers can encourage their students to
consider potential marine careers with NOAA or other sciencebased organizations. Through TAS products of lesson plans,
presentations, videos, photos, articles, blogs, and podcasts,
participants have made quite an impact on their students’ and
colleagues’ knowledge of our oceans and atmosphere.
As Jacob Tanenbaum, an elementary school teacher from
New York, explains, “Through NOAA’s Teacher at Sea program,
students are not just learning about exciting research projects
at sea, they are witnesses to them, and on some level, participants in them. The Teacher at Sea program is about something
far more important than test scores and text books. It is about
inspiration and excitement. Inspiring learning and creating
excitement about learning are not just simple hoped for extras
in an educational setting–they are the most essential parts of a
culture of learning.”
Alaska High School science teacher, Rebecca Himschoot adds,
“Nothing inspires an educator or a learner more than hands-on
experience. Teacher at Sea is clearly a powerful program that
offers teachers a rare glimpse of real science as it happens.”
The program also benefits the scientists, officers, and crew who
work with the teachers. They gain motivated volunteers to help
carry out their projects and who are eager to learn about all
aspects of the cruise.
Bruce Cowden, Chief Boatswain of NOAA Ship Ronald H. Brown,
explains, “Enthusiastic teachers make great assistants and tend
to boost the morale of everyone on board. After spending a
couple of weeks on a ship, they also are able to offer career
information to their students about the various shipboard jobs.
NOAA is always looking for good recruits. All around, it’s a
win-win situation.”
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The past and current success of the NOAA Teacher at Sea
program has inspired NOAA to work toward expanding it into
a program called Teacher at NOAA. This “umbrella” program
would include Teacher at Sea, as well as three other programs
that offer firsthand research experience: Teacher in the Lab,
Teacher in the Air, and Teacher in the Field. Teacher in the
Lab will place participants in NOAA research labs around the
country to work during the summer on a specific project with
a partner scientist. Teacher in the Air will give participants the
opportunity to fly aboard NOAA research aircraft along with
scientists and crewmembers. And, Teacher in the Field will
partner teachers with scientists working on research missions
on land in the outdoors.
Indeed, NOAA foresees continuing to serve teachers and, by
extension, their students by affording many more teachers the
opportunity to participate in the Teacher at Sea program so that
they can experience their own life-changing adventures aboard
NOAA research ships.
Further information about NOAA’s Teacher at Sea program is
available on the Web at http://teacheratsea.noaa.gov.
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ACTIVITY: LIVING

IN

CORAL

By Jessica Schwarz and Assisted By Diane Stanitski and John Adler

SUBJECT (FOCUS/TOPIC)

FOCUS QUESTIONS (SPECIFIC QUESTIONS)

Life science: marine ecology

•

What is a coral reef and how is it made?

GRADE LEVEL

•

What are the various marine organisms that make the reef
its home?

•

What are the different categories scientists use to classify
coral reefs?

•

What are the organisms that live within each category
of reef?

•

In what ways are marine species physically adapted to
survive within the reef ecosystem?

•

What behaviors make living within a reef ecosystem
appropriate for marine species to dwell there?

•

What functions do marine organisms perform for the
reef system?

5-7
AVERAGE LEARNING TIME
2 hours
LESSON SUMMARY (OVERVIEW/PURPOSE)
Students will construct and present an edible coral reef habitat
and identify organisms and their adaptations and functions
within the system to gain an understanding of a reef ecosystem
and the characteristics of organisms that live there. In addition,
students will explore what happens to a coral reef and its marine
life in the event of a hurricane.
OVERALL CONCEPT (BIG IDEA/ESSENTIAL QUESTION)
This activity is designed to acquaint students with the coral
reef ecosystem, and the physical characteristics of organisms
adapted to make the reef their home.
SPECIFIC CONCEPTS (KEY CONCEPTS)
•

Coral reefs are structures made of deposited limestone built
mostly by species of coral (although not all coral species
build reefs).

OBJECTIVES/LEARNING GOALS
•

Students will be able to distinguish between four categories
of coral reef.

•

Students will be able to identify the physical and behavioral
characteristics of marine organisms adapted to live within
each category of coral reef.

•

Students will be able to identify functions of marine
organisms within a coral reef system.

•

Students will be able to present their coral reef habitat and
describe the adaptations of at least five marine organisms
within that system.
Students will be able to describe what happens to a coral
reef and associated marine life in the event of a hurricane.

•

Hermatypic, or reef building corals, are the hard, stony
corals that build reef structures.

•

Coral reefs are generally divided into four categories: fringing
reefs, barrier reefs, atolls, and patch reefs.

•

Coral reefs support 25% of all marine species–700 species
of coral and 4,000 species of fish.

BACKGROUND

•
•

The different types of reefs support different species of
marine life that are adapted to survive and function within
each specific niche.

•

Coral reefs are vulnerable to damage associated with
natural disasters such as hurricanes, with certain species
more susceptible to damage than others.

•

Marine populations are impacted by coral reef damage
after a natural disaster such as a hurricane.

Although coral is often mistaken for a rock or a plant, it is actually
composed of tiny, fragile animals called coral polyps. When
people say coral, they are referring to these little animals and
the skeletons they leave behind after they die.
Although there are hundreds of different species of corals, they
are generally classified as either hard coral or soft coral.
Hard corals grow in colonies and are the architects of coral reefs.
Including such species as brain coral and elkhorn coral, hard
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coral skeletons are made out of calcium carbonate (also known
as limestone), a hard substance that eventually becomes rock.
Hard corals are hermatypes, or reef-building corals, and need
tiny algae called zooxanthellae (pronounced zo-zan-THEL-ee)
to survive. Generally, when we talk about coral, we are referring
to hard corals.
Soft corals, such as sea fingers and sea whips, are soft and
bendable and often resemble plants or trees. These corals do
not have stony skeletons, but instead grow wood-like cores for
support and fleshy rinds for protection. They are referred to
as ahermatypes, or non-reef building corals and they do not
always have zooxanthellae. Soft corals are found in both tropical
seas and in cool, dark regions.
Coral reefs are found in more than 100 countries around the
world. Most reefs are located between the Tropics of Cancer and
Capricorn, in the Pacific Ocean, the Indian Ocean, the Caribbean
Sea, the Red Sea, and the Arabian Gulf. Corals are also found
farther from the equator in places where warm currents flow out
of the tropics, such as in Florida and southern Japan. Worldwide,
coral reefs cover an estimated 110,000 square miles (284,300
square kilometers).
Coral reefs grow best in warm water (70-85°F or 21-29°C).
It is possible for soft corals to grow in places with warmer or
colder water, but growth rates in these types of conditions are
very slow. Corals prefer clear and shallow water, where lots of
sunlight filters through to their symbiotic algae. It is possible to
find corals at depths of up to 300 feet (91 meters), but reefbuilding corals grow poorly below 60-90 feet (18–27 meters).
Corals need salt water to survive, so they also grow poorly near
river openings or coastal areas with excessive runoff.

They usually occur between fringing reefs and barrier reefs.
They vary greatly in size, and they rarely reach the surface
of the water.
Despite their importance, many of Earth’s coral reefs are in
trouble. Severe storms, water pollution, overfishing, disease,
global climate change, and ships running aground are some of
the things that have destroyed or badly damaged many reefs.
Because of these threats, coral reefs and all of the creatures
that call them home may be in danger of disappearing if
something isn’t done to protect them. NOAA is one of many
organizations participating in the U.S. Coral Reef Task Force,
which was established in 1998 to protect and conserve coral
reefs. Satellites are being used to map shallow U.S. coral reefs,
as well as to watch for high sea surface temperatures which can
smother reefs. NOAA’s National Undersea Research Program
completes research projects to learn more about coral reefs,
and restores damaged reefs in marine reserves and among
deep sea coral banks.
Coral reefs need your help, too! More people need to
understand why coral reefs are important and what needs
to be done to protect them. Here’s a tasty way to start a
conversation about coral reefs.
•

IN THE NEWS
•

Environment News Service, Article on Florida’s
reef economy:
http://www.ens-newswire.com/ens/
dec2008/2008-12-02-093.asp

•

Environmental News Network, Hurricane Dean:
http://www.enn.com/top_stories/article/22197

•

Environmental News Network, Hurricane Wilma:
http://www.enn.com/top_stories/article/2998

Scientists generally divide coral reefs into four classes: fringing
reefs, barrier reefs, atolls, and patch reefs.
Fringing reefs grow near the coastline around islands and
continents. They are separated from the shore by narrow,
shallow lagoons. Fringing reefs are the most common type of
reef that we see.
Barrier reefs also parallel the coastline but are separated by
deeper, wider lagoons. At their shallowest point, they can reach
the water’s surface forming a “barrier” to navigation. The Great
Barrier Reef in Australia is the largest and most famous barrier
reef in the world.
Atolls are rings of coral that create protected lagoons and are
usually located in the middle of the sea. Atolls usually form
when islands surrounded by fringing reefs sink into the sea or
the sea level rises around them (these islands are often the tops
of underwater volcanoes). The fringing reefs continue to grow
and eventually form circles with lagoons inside.
Patch reefs are small, isolated reefs that grow up from the
open bottom of the island platform or continental shelf.
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Background information taken from NOAA Discover
Your World: Make an Edible Coral Reef Lesson and the
Coral Reef Alliance Website:
http://oceanservice.noaa.gov/education/for_fun/
Makeanediblecoralreef.pdf

COMMON MISCONCEPTIONS/PRECONCEPTIONS
•

Only organisms that live in the coral reef system are
affected by the survival and success of the reef.

•

Top predators such as sharks do not utilize the coral reef
ecosystem for any reason.

•

It’s okay to step on coral because it looks just like a rock.

•

Coral is non-living.

•

Coral are plants.

•

Hurricanes only affect plants and animals (including
humans) on land.
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MATERIALS
•
•
•
•
•
•
•
•
•
•
•

Web-based or library resources on coral reefs and marine life
Large paper plate or large shoebox
Toothpicks
One sheet white cake
Icing in various colors
Food coloring
Marshmallows
Licorice whips
Small round cookies
Candy sprinkles
Candiquick mix

TECHNICAL REQUIREMENTS
•

Access to the internet for student research on coral reefs–
Google Ocean: http://earth.google.com/ocean/

While photos are being passed around the class, hand out the
KWL chart to each student.
Ask students to share what they already know about coral reefs
and hurricane impact on marine life. Make a list of what is
‘known’ on the board for the class to see. Then ask students
to share a few things they would like to know about coral reefs.
Did students know there were different categories of reef? After
students have shared a few things they would like to know with
the class, have them individually write at least five things they
would like to learn about coral reefs, the organisms that live
there, and hurricane impact on marine life. Once students have
completed the first two portions of the chart, have students put
the sheet aside to be returned at the end of the activity to reflect
on what has been learned from the lesson.

TEACHER PREPARATION

After the photos have been passed among the class, hang them
up where students can easily see and reference them while
building their habitat.

•

LESSON PROCEDURE

•

•

•

Read Teacher at Sea: Mr. Tanenbaum Explores Fisheries on
the NOAA Ship Henry B. Bigelow to learn more about how
fisheries research is conducted, with particular attention
paid to page 24.
Create an exemplar model of a coral reef habitat utilizing
the materials listed above, and do your best not to eat it
before showing it to your students.
Print (and laminate if possible) coral reef photos from
the NOAA photo library:
http://www.photolib.noaa.gov/reef/

Student Research
1.

Allow students to choose a category of coral reef they
would like to research. Make it clear that students are to
conduct research on their category of coral reef only.

2.

Have students gather information on the types of coral that
comprise their reef system and at least five fish species
that live within that reef system.

3.

Have students research at least three adaptations and
three functions of their reef fish that make them suited for
that reef habitat. Remind students they will be presenting
these adaptations and functions to the class along with
their reef habitat.

4.

Ask students to write a one-page summary of their reef
habitat, five fish species, and three adaptations/three
functions of those species. If there is time at the end of
class, on a separate sheet of paper, students can brainstorm
what edible materials will be used for the different parts of
their reef system. List on the board the materials provided
above and encourage students to be creative and think
of other edible things they can use in constructing their
habitat. Have students bring in those additional materials
during the next class.

5.

If there is additional time (and class resources), students
can explore coral reefs using Google Ocean.

Print copies of the KWL (Know, Want to know, Learned)
chart to assess student’s prior knowledge:
http://www.eduplace.com/graphicorganizer/pdf/
kwl.pdf

Keywords: coral, reef, adaptation, habitat, niche, hurricane,
endosymbionts
PRE-ASSESSMENT STRATEGY/ANTICIPATORY
SET (OPTIONAL)
Start by reviewing the terms adaptation, habitat, and niche.
Introduce students to the four categories of reef (fringing reef,
barrier reef, atoll, patch reef). Have students brainstorm prior to
conducting research on what types of adaptations (among fish
species) might be best suited for each of the four categories
of reef.
Utilizing photos of the four categories of coral reef as a visual
aid, explain to students that they are going to explore coral
reefs by first, conducting their own research on one of the four
categories of reef; second, by building a coral reef habitat of
their own; and third, by exploring what threats a natural disaster
such as a hurricane may pose to coral reefs.

CONSTRUCTION AND PRESENTATION OF EDIBLE
CORAL REEF
1.

Place students into groups (of no more than four) based
on what category of coral reef they chose to research.
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2.

3.

4.

5.

Allow students 5-10 minutes to meet and discuss their
individual ideas on what materials they would like to utilize
to construct their coral reef habitat. Students will then make
a collective list of fish adapted to survive within that niche.
Have all edible materials on one table in the classroom.
One student from each group will go to the materials table
to collect all the things they will need to construct their
habitat. Each group will need a large shoebox or paper
plate to construct their reef habitat on. Examples of how
students might utilize materials are: “marshmallows” might
represent the polyp body of the coral and “licorice whips”
might be the tentacles. Marshmallows can be soaked in
hard candy coating to be molded and stuck together to
represent a colony. Sprinkles can be used to represent
the endosymbionts. Allow students to get creative in how
they use their materials, but remind them they will need
to justify their decision in their final presentation based on
what they’ve learned about corals.
Give students 30 minutes to construct their coral reef
habitat, including their fish species (fish do not need to be
edible; students can draw fish and associated adaptations
on paper and incorporate that into their edible model).
Students can then use the “white sheet cake” as the base
for the entire coral colony.
Each group will give a five-minute (time will be dependent
on the number of groups) presentation on their reef
habitat, including an explanation of the fish species that
live in their reef system and the adaptations that make
them suited for that niche. Students will also need to
present the three functions of each fish species within
their coral reef habitat.

Here Comes the Hurricane!
1.

As a class, ask students what they imagine would happen
to their reef habitat in the event of a hurricane. Once the
students have brainstormed as a class, allow students 20
minutes of class time to individually (or in small groups)
conduct web-based research on the impact of hurricanes
to coral reefs. Ask students to add their hurricane research
summary (at least one page) to their one-page write-up
from the beginning of the lesson. The following focus
questions should be answered within the one page
write-up. Please remind students to provide citations from
the Web (or library) resources they utilized to come up
with their answers.

Focus Questions

30

•

Is your reef habitat, based on where it is found
(geographically), more or less, likely to be impacted by a
hurricane event?

•

Can hurricanes reduce the risk of coral bleaching to corals?

•

Will global warming affect sea surface temperatures,
hurricane intensity, and coral bleaching?

•

What damage to the reef might occur during or after
a hurricane?

•

Does this impact the fish species that live in the reef?
If so, how?

•

Are coral reefs able to revive from the impact of a hurricane?

•

What happens to a coral reef in the event of a hurricane?

•

What types of changes might be expected to occur to a
reef ecosystem as a result of a hurricane?

2.

Ask students to hand in the entire written summary (one
page on fish species, adaptations and functions, and one
page on the impact of hurricanes) to you for assessment.

3.

Lastly, ask students to return to their KWL chart. Have
them list at least 10 things they’ve learned based on their
research and classmates’ presentations.

ASSESSMENT AND EVALUATION
For the purpose of this lesson, evaluate students based on their
KWL charts, one-page write-up, edible habitat model, and their
presentation. KWL charts can be evaluated based on writing
a list of thoughts for all three categories, including at least 10
lessons learned.
The one-page write-up should be graded based on the inclusion
of a description of their reef system, five fish species, three
adaptations, and three functions within that reef ecosystem. The
habitat model can be assessed during the student presentations.
Assess student knowledge of their reef system through their
description of their model. Students need to include in their
presentations the five fish species, three adaptations of each
fish species, and three functions they perform within the reef.
Assess student’s one-page hurricane write-up along with the
one-page summary they wrote in the beginning of the lesson.
Check to see if students addressed each one of the focus
questions listed above. Students may also assess how well they
worked within the group. A peer evaluation at the end of the
activity could be used to assess how well students participated
within the group.
STANDARDS: NATIONAL SCIENCE EDUCATION
STANDARD(S) ADDRESSED
NSES A: Unifying Concepts and Processes
•
Sub-categories 1, 3, 4, and 5
NSES B: Earth and Space
•
Sub-category 1
NSES C: Life Science
•
Sub-categories 1, 2, and 3
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NSES E: History of Nature and Science
•
Sub-categories 1 and 2

•

A five-part series from the Los Angeles Times about what
is happening to Earth’s Oceans:
http://www.latimes.com/news/local/oceans/
la-oceans-series,0,7842752.special

•

Information regarding hazards to coral reefs:
http://www.coris.noaa.gov/about/hazards/

•

Assessment of coral loss after Hurricane Georges, April
1999, Fish and Wildlife Research Institute:
http://www.floridamarine.org/features/view_
article.asp?id=2020

•

Coral Reefs in Honduras, Status after Hurricane Mitch,
United States Geological Survey (USGS):
http://coastal.er.usgs.gov/publications/ofr/01-133/

•

The Coral Reef Alliance:
http://www.coral.org/resources/
about_coral_reefs/coral_overview#types

•

Links to various resources on coral reefs:
http://www.vims.edu/bridge/reef.html

•

Missouri Botanical Garden:
http://www.mbgnet.net

•

Glossary of terms:
http://www.coris.noaa.gov/glossary/

•

International Year of the Reef:
website: http://www.iyor.org

NSES F: Personal and Social Perspectives
•
Sub-categories 2 and 4
OCEAN LITERACY PRINCIPLES ADDRESSED
Principle 1: The Earth has one big ocean with many features.
•
Fundamental Concepts: a, b, f, and h
Principle 4: The ocean makes Earth habitable.
•
Fundamental Concepts: a and b
Principle 5: The ocean supports a great diversity of life
and ecosystems.
•
Fundamental Concepts: a, b, c, d, e, f, g, and h
Principle 7: The ocean is largely unexplored.
•
Fundamental Concept: f

ADDITIONAL RESOURCES
MOVIE
Discovery Channel movie: Blue Planet: Open Ocean
WEBSITES
•

Comprehensive list of coral reef resources (videos,
websites, PowerPoint presentations):
http://www.usc.edu/org/cosee-west/FebMar07
Resources/19ResourcesCoral.pdf

BOOKS

•

Information about coral reefs from NOAA’s Coral Reef
Information System:
http://www.coris.noaa.gov/about/

•

•

Things You Can Do to Protect Coral Reefs from NOAA’s
Coral Reef Conservation Program:
http://www.coralreef.noaa.gov/outreach/
thingsyoucando.html

REFERENCES

•

NOAA’s Coral Reef Newsletter:
http://www.coralreef.noaa.gov/news/welcome.html

•

NOAA Coral Reef Conservation Program, Education,
and Outreach:
http://www.coralreef.noaa.gov/outreach/
welcome.html

Bryant, D., L. Burke, J. McManus, and M. Spalding. (1998). Reefs
at Risk: A Map-based Indicator of Threats to the World’s
Coral Reefs. World Resources Institute. pp. 11-15.

•

Coral Reef Discovery Kit from NOAA’s National
Ocean Service:
http://oceanservice.noaa.gov/education/kits/
corals/welcome.html

Teacher at Sea: Mr. Tanenbaum Explores Fisheries on the
NOAA Ship Henry B. Bigelow by Diane M. Stanitski and
John J. Adler.

Barnes, R. and R. Hughes. (1999). An Introduction to Marine
Ecology. Oxford, UK: Blackwell Science Ltd. pp. 131-133.

Adapted from: NOAA Discover Your World, Make an Edible
Coral Reef at:
http://oceanservice.noaa.gov/education/for_fun/
Makeanediblecoralreef.pdf
CREATION DATE
March 3, 2009
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CALL FOR PAPERS
SHARE YOUR IDEAS, LESSONS, or RESEARCH in Marine Education!
The editors of Current: The Journal of Marine Education are seeking articles for upcoming general
issues. We hope to review and publish articles on topics related to marine education. We seek original
manuscripts that describe research, lessons, resources, or strategies for teaching marine and aquatic
lessons to a variety of audiences. Please submit articles and/or activities by September 13, 2010 to Lisa
Tooker at ltooker@sbcglobal.net for consideration.

NMEA 2010 ANNUAL CONFERENCE

From the Mountains to the Sea: NMEA 2010!
Save the dates: July 18-23, 2010
Conference location: Gatlinburg Convention Center
Hotel: Glenstone Lodge
The Tennessee Educators of Aquatic and Marine Science (TEAMS) invite you to
Gatlinburg, Tennessee at the foothills of the Great Smoky Mountains National Park.
The conference begins Monday afternoon with an exhibit preview and reception.
Before taking it to the top of Mount Harrison aboard the Gatlinburg Aerial Tramway,
we will enjoy the Stegner Lecture performance. Tuesday through Thursday are jampacked with general and concurrent sessions. Tuesday will conclude with a funfilled night at Ripley's Aquarium of the Smokies. The annual auction will take place
Wednesday evening so be sure to bring your checkbook! The highlight of the afternoon
is the awards presentation followed by a real Tennessee Hoedown at Dumplin Valley
farm; and Friday is full of field trips that will take you to exciting destinations around
East Tennessee and concludes with a stampede at Dolly Parton's Dixie Stampede.
For more information, visit www.nmeaweb.org/gatlinburg2010.
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NOAA FISHERIES: DIVERSIFYING THE WORKFORCE
HIGHER EDUCATION AND TRAINING PROGRAMS

THROUGH

By Dionne Hoskins

THE NEED FOR DIVERSITY IN THE SCIENCES
Nationwide efforts to involve more under-represented groups
in the sciences became formalized in 1981 when a bill
sponsored by the late Senator Edward Kennedy was passed.
The bill promoted the full use of human resources in science
and technology to substantially increase the contribution and
advancement of women and minorities in scientific careers.
Named the Science and Technology Equal Opportunities Act,
it specifically authorized the National Science Foundation (NSF)
to support a comprehensive science education program. NSF
moved forward in this new direction by supporting universities [(including Minority Serving Institutions (MSIs)] that trained
women, persons with disabilities, and ethnic minorities in the
sciences. Other agencies followed suit, including NOAA, and
developed programs to more effectively expose minorities, later
termed members of under-represented groups, to the marine
and ocean sciences.
The goal of increasing diversity in the sciences is commonly
interpreted as bringing equity to populations which may have
been underserved. However, the value of increasing diversity
in NOAA’s workforce is not limited to its effect on the public
conscience or principles of social justice. It is simply one
approach to garner what the country needs–the best, most
prepared workforce that it can recruit, train, and retain to
manage our nation’s marine resources. The value of diversity is
that it enables us to bring many different perspectives together
to successfully address our nation’s challenges. When NOAA
Fisheries performed its own self-study, the agency found that
it had become less able to meet its own organizational needs
because of retirements and the new skills that fisheries jobs
were starting to require. Thus, NOAA Fisheries decided that
it must address its own workforce problem by attracting new
staff, particularly people with quantitative stock assessment,
economic, and social-science skills. Traditionally under-represented groups can play important roles in decision-making
processes involving issues in marine conservation and management. This is due to many coastal communities having large
populations of under-represented groups such as African
Americans on the Atlantic coast; Latino or Hispanic Americans
in the Gulf and the Pacific Southwest; and Native Americans in
Alaska, the Pacific Northwest, and the Pacific Islands.
NOAA’s approach to engaging under-represented groups has
been to partner with the universities and colleges they attend
with a focus on offering internships and scholarships. Minority
Serving Institutions are the largest producers of traditionally

under-represented minorities in most disciplines, particularly
the sciences. Internships (paid and volunteer), undergraduate
scholarships, graduate fellowships, and scholarships offer the
greatest number of opportunities for students to be engaged
in NOAA Fisheries programs and are described in this article in
those categories. NOAA’s strongest effort to recruit minorities
has come from NOAA’s Educational Partnership Program (EPP),
a program based in NOAA’s Office of Education that houses
programs that offer direct student support (the Graduate
Science program and the Undergraduate Scholarship program)
and programs that support research at minority serving institutions (Cooperative Science Centers and the Environmental
Entrepreneurship program). Other opportunities are also
available on the regional and local level at various NOAA facilities and may be discovered by contacting them directly. By
considering the advantages and challenges of each opportunity,
teachers, students, and parents can determine which opportunity is the best fit for them.
INTERNSHIPS
The typical college student is aware of the benefits of internships to gain experience in doing research, but is usually at a
loss to find one that suits their interests. At NOAA Fisheries,
most internships occur during the summer although some institutions offer them throughout the year. The NOAA Living Marine
Resources Cooperative Science Center (LMRCSC) is one of five
NOAA Cooperative Science Centers that offer internships. It is a

Students are sieving samples taken during a project in conjunction with the NOAA Living Marine Resources Cooperative Science
Center in Savannah, Georgia.
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partnership between the University of Maryland Eastern Shore,
Savannah State University, Hampton University, Delaware
State University, the University of Miami, and the University of
Maryland Center for Marine Biotechnology. Students can apply to
conduct research with professors on fisheries socioeconomics,
quantitative fisheries, essential fish habitat, and aquaculture at
these schools; or to work directly with NOAA Fisheries scientists
in one of the six geographic regions. In these regions, students
will find opportunities to get involved with the research or learn
about the policies involved with doing science at NOAA.
Northeast
In the northeast, the Northeast Regional Office (NERO)
sponsors a 10-week summer internship program in Gloucester,
Massachusetts that gives college students a chance to gain
work experience in the fields of marine policy or public administration. Interns participate in special lectures and field trips
that give them an overview of the conservation issues that the
NERO addresses, and the interaction between science, policy,
and modern fishing practices. Farther south in Woods Hole,
the Northeast Fisheries Science Center (NEFSC) hosts four
programs to get minorities involved in quantitative fisheries,
three for undergraduates and one for graduate-level students.
One program, at Jackson State University (JSU), was geared
towards training minority undergraduates in fisheries stock
assessment. Students completed fisheries stock assessment
course work at JSU and then moved on to internships at the
NOAA NEFSC. This novel training program is now continuing at
the University of Maryland Eastern Shore. The newest program
at the NEFSC is the Woods Hole Partnership Education
Program (PEP). It is a par tnership between the Marine
Biological Laboratory (MBL), NOAA Fisheries, the Sea Education
Association (SEA), the U.S. Geological Survey (USGS), the
Woods Hole Oceanographic Institution (WHOI), and the Woods
Hole Research Center (WHRC). In PEP, undergraduate interns
gain practical experience in ocean and environmental science
topics like ocean acidification, polar ecosystems, and fisheries
management. Another program available at the NEFSC is the
Bradford E. Brown Student Internship program. This student
training program is named for Dr. Bradford Brown, a retired
NOAA scientist and former Southeast Fisheries Science Center
director who championed diversity in NOAA throughout his
career. Students may be assigned to work with NOAA scientists
in regional laboratories located in Woods Hole, Massachusetts;
Narragansett, Rhode Island; Milford, Connecticut; Highlands,
New Jersey; Washington, D.C.; and Orono, Maine.

of Miami and Savannah State University (SSU). SSU offers residential summer internships to students interested in marine
ecology and fisheries through the LMRCSC and a Cooperative
Marine Education and Research (CMER) program offered
through the SEFSC directly. Students are often placed at the
NOAA Galveston Laboratory in Galveston, Texas or at the SEFSC
in Miami. RSMAS interns work closely with graduate students
on topics that range from shark population dynamics to fisheries
socioeconomics.
The SEFSC also hosts a spring Population Dynamics Recruiting
Program that is designed to increase the number of highly
qualified applicants for population dynamics positions in NOAA.
The program targets quantitative students with a background in
biology, ecology, environmental science, conservation biology,
or wildlife science. These students participate in an intensive
short workshop. Approximately four to eight of the best students
from the workshop are selected for the complementary summer
program in which students learn about the complexity of marine
resources’ issues and the role that population dynamics plays in
them. Then they prepare multimedia Case Study websites on
the fisheries issues they’ve studied. Students are responsible
for learning the background of their issue, developing questions
for the individuals they’ll meet, and ultimately developing
multimedia Case Study websites based on integrating all that
they’ve learned. Students who participate learn about marine
resources in a way firsthand from the people involved, at the
locations important to the issue. The students go wherever they
need to understand the issue whether it involves visiting sports
fishermen on a charter boat or meeting with field biologists on
a sea turtle nesting beach.
NOAA Fisheries’ Program Office for Equal Employment
Opportunity & Diversity (EEO) in Silver Spring, Maryland also
offers internships for minority students through the Oak Ridge
Institute for Science and Education (ORISE). Students may
apply to the EEO office to work with NOAA scientists anywhere
in the country. The program helps students find a NOAA mentor
and provides stipend support, housing, and transportation to
the internship location.

Mid-Atlantic and Southeast
Most of the programs that try to engage students from diverse
backgrounds in the mid-Atlantic and southeast are located in
the Southeast Fisheries Science Center (SEFSC). The NOAA
LMRCSC, as mentioned previously, offers many opportunities for students through its partners at the Rosentiel School
of Marine and Atmospheric Science (RSMAS) at the University

34

An intern assists in counting California sea lion pups at San Miguel
Island, California.
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Pacific Northwest and Alaska
Students interested in participating in fisheries research
conducted in the Pacific Northwest or Alaska can check out
the undergraduate internship program at the Alaska Fisheries
Science Center (AFSC). Each summer up to 20 students can
work in places like Seattle, Washington; or Juneau or Kodiak,
Alaska. Projects range from tracking humpback whales to
learning how to differentiate species of larval fish. The AFSC also
partners with the University of Washington’s School of Aquatic
and Fisheries Sciences to provide students with experiences in
conducting field research.
The Northwest Fisheries Science Center (NWFSC) has also been
a pioneer in providing opportunities to an often overlooked
population of students: those with disabilities. In addition to
traditional internships, the NWFSC offers a program sponsored
by the American Association for the Advancement of Science
(AAAS) that provides outstanding internship opportunities for
students with disabilities in science, engineering, mathematics,
computer science, and some fields of business. Students who
are interested should contact the NWFSC Fisheries Entry Point
Coordinator at the center or visit the NWFSC webpage.
Pacific Islands

An intern works up ichthyplankton samples.

Some opportunities to volunteer can be just as rewarding as
paid internships. At the Pacific Island Fisheries Science Center
(PIFSC), volunteers can work with the Marine Turtle Research
Program (MTRP). The goal of this program is to help sea turtle
populations in Hawaii and other U.S.-affiliated islands in the
Pacific Ocean to recover and to manage them so that they are
sustainable. Volunteers perform field monitoring and analyze
data to monitor population trends.
WHEN TO APPLY AND WHAT TO EXPECT
While programs recruit students year-round, many specifically solicit applications from October to February and notify
students of their acceptance starting around March. Be sure
to check the eligibility requirements; many require a specific
grade point average or U.S. citizenship. An intern’s typical day
starts at eight or nine in the morning and spans eight hours of
work, which includes computer work, field sampling, laboratory
tasks, meetings, and reading. Paid internships can offer salaries
or stipends of about eight dollars per hour and may even involve
students becoming temporary NOAA employees; something
that can be very helpful in the future, if the student chooses to
pursue a position with NOAA Fisheries as a career.
What all these internship opportunities have in common is that
they offer a promising student the chance to have a mentor
guide them through the research process. Students immersed
in a research setting have the benefit of learning how to work
in a research group. Research internships also help develop
scientific confidence and prepare students for careers in
research, management, and public policy that support the

sustainable harvest and conservation of our nation’s living
marine resources.
UNDERGRADUATE SCHOLARSHIPS
NOAA offers two main undergraduate scholarships and, like
most others, they are highly competitive.
NOAA EPP Undergraduate Scholarship
The NOAA EPP Undergraduate Scholarship Program provides
one-on-one mentoring and funding to outstanding undergraduate students majoring in NOAA-related disciplines. This
scholarship program is specifically directed at recruiting talented
juniors and seniors from Minority Serving Institutions (MSIs).
These students participate in a three-phase development
program that consists of two internships, visits to NOAA headquarters, and mentoring by NOAA personnel as well as faculty
at their home institution.
NOAA Ernest F. Hollings Scholarship
The NOAA Ernest F. Hollings scholarship program is similarly
designed to increase undergraduate training in oceanic and
atmospheric sciences. It provides undergraduates with assistance during the school year and a full-time internship during
the summer at a NOAA facility. Scholars receive practical
educational experience in NOAA-related research, technology,
policy, management, and education outreach. Both scholarship
programs are housed under NOAA’s Office of Education and
can be accessed on its website.
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in Washington, D.C. and exposes them to the processes that
affect national policy decisions regarding the ocean, coastal, and
Great Lakes resources. Interested graduate students may obtain
the application from the National Sea Grant webpage.

An intern helping sort fish for a bottom-trawl survey.

GRADUATE FELLOWSHIPS AND SCHOLARSHIPS
College seniors should begin looking for opportunities to take
the next step in their education early in their senior or even
in their junior year. Competitive students can earn graduate
fellowships and similar positions which pay tuition, fees, and
a stipend or salary. Traditional fellowships hosted by universities can support graduate students as employees or pay
them stipends. However, the NOAA EPP Graduate Sciences
Program (GSP) is a fellowship-type program that offers M.S.and Ph.D.-level students NOAA research and work experience at NOAA facilities and hires them as NOAA employees
once they complete their degrees. Graduating seniors and
graduate students majoring in engineering, biology, environmental law, socioeconomics, mathematics, chemistry, physics,
physical science, computer science, geography, and geology
are eligible to apply. It is a very competitive program that
requires applicants to have and maintain a minimum GPA of
3.0 every semester/quarter and to be enrolled or accepted in
an accredited graduate school. The GSP pays for tuition and
other expenses while students receive structured classroom
training in meteorology, hydrology, cartography, oceanography,
ecology, geography, marine biology, computer science, and
environmental law under the direction of a NOAA mentor.
The Dr. Nancy Foster Scholarship Program is a merit-based
graduate-level scholarship program that supports M.S.- and
Ph.D.-level research in oceanography, marine biology, or
maritime archaeology. Women and members of minority
groups are especially encouraged to apply. Each scholar
receives a 12-month stipend, a cost-of-education allowance of
up to $12,000 per year, and up to $20,000 support for four to
six weeks of research collaboration at a NOAA facility.
There are other graduate fellowship programs like the National
Sea Grant College Program’s Dean John A. Knauss Marine Policy
Fellowship, a one-year program under the National Sea Grant
College Program. This program hosts M.S.- and Ph.D.-level
students in the legislative and executive branches of government

36

Some opportunities for graduate students are outgrowths of
successful NOAA-university partnerships. For example, scientists in NOAA’s NEFSC collaborated with the Howard University
(HU) Mathematics Department to create a graduate research
program to work on spatially explicit population models and
models of multispecies systems. This program is similar to the
undergraduate internship program in fisheries stock assessment
that the NEFSC held with Jackson State University, funded by the
NOAA EPP Environmental Entrepreneurship program. Graduate
students in the HU graduate program in mathematics perform
thesis or dissertation work related to NOAA’s mission and visit
the NEFSC lab during the year for guidance and collaboration.
They present their work at the NEFSC in Woods Hole, at Howard,
and at professional meetings.
CONCLUSION
Opportunities are plentiful for students interested in NOAArelated sciences, and many are especially designed to meet the
needs of diverse groups. Internships, laboratory and science
center visits, and fellowships are all unique experiences that
provide a myriad of ways for students to develop their talents.
Some are very brief and provide a quick exposure to the jobs
that NOAA employees do; others immerse students in extended
training and broaden their perspectives. Whatever their preference, students should connect to the network of people and
programs described here and to other local facilities to learn
what NOAA scientists and policy makers do. They are guaranteed to be exposed to a diversity of tasks, talents, and career
options to help guide them down a successful career path.

Dionne Hoskins earned her bachelor’s in Marine Biology
at Savannah State University. She started her career in NOAA as
a co-op student while she finished her Ph.D. in Marine Sciences
at the University of South Carolina. For 10 years she has administered two student research training programs under NOAA’s
Educational Partnership Program. Research in her laboratory
focuses on essential habitat, African-American participation in
Georgia fisheries, and pedagogical approaches to increasing
minority representation in marine fields. She is currently a Fishery
Biologist for NOAA Fisheries (Galveston) and the Director of
NOAA Sponsored Programs at Savannah State University. She
may be reached at dionne.hoskins@noaa.gov.
PHOTO CREDIT
All Photos: Courtesy of NOAA Fisheries

SELECTED RESOURCES
Bradford E. Brown Student Internship Program:
http://www.nefsc.noaa.gov/sstudent/
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Hampton-VIMS CMER:
http://www.nefsc.noaa.gov/cmer/programs.html
NOAA Alaska Fisheries Science Center Internship Program:
http://www.afsc.noaa.gov/internships/overview.htm
Knauss Fellowship:
http://www.seagrant.noaa.gov/knauss/index.html
NOAA Educational Partnership Program:
http://www.epp.noaa.gov/
NOAA LMRCSC:
http://www.umes.edu/lmrcsc/Default.aspx?id=15876
NOAA Northeast Fisheries Science Center:
http://www.nefsc.noaa.gov/

Students prepare for tour aboard a NOAA vessel.

NOAA Pacific Island Fisheries Science Center:
http://www.fpir.noaa.gov/PRD/prd_outreach_
education1.html
Other Student Opportunities at NOAA:
http://www.oesd.noaa.gov/noaa_student_opps.html

NOAA Northeast Regional Office:
http://www.nero.noaa.gov/nero/
NOAA Northwest Fisheries Science Center:
http://www.nwfsc.noaa.gov/intern/index.cfm

U.S. Census Geography of Diversity:
http://www.census.gov/population/www/cen2000/
atlas/index.html

NOAA Fisheries Office of EEO and Diversity:
http://www.nmfs.noaa.gov/employment/

Woods Hole Partnership Education Program:
http://www.woodsholediversity.org/pep/

JOIN NMEA
STUDENT
ACTIVE

Any full-time student. 1 year–$20
Any person who supports the goals of NMEA.
1 year–$50; 2 years–$78; 3 years–$118

CHAPTER AFFILIATE Any person who belongs to a regional chapter.
1 year–$45; 2 years–$68; 3 years–$103
FAMILY

ASSOCIATE

______________________________________________________________________________
NAME

Active members receiving only one set of
mailings per household. 1 year–$75
Any person providing additional support to
NMEA. 1 year–$65

______________________________________________________________________________
TITLE/OCCUPATION

______________________________________________________________________________
ADDRESS

______________________________________________________________________________
CITY/STATE/ZIP
Foreign Memberships: please add $5.00 (U.S. Funds)
If joining as a student, please complete the following:

ASSOCIATE

Any personal providing substantial additional
support to NMEA. 1 year–$100+

LIFE

Any person who wishes to join as an active
member for life. $600 or more

INSTITUTIONAL

Any active nonprofit organization with goals
similar to NMEA. 1 year–$50

______________________________________________________________________________
SCHOOL

______________________________________________________________________________
INSTRUCTOR SIGNATURE

Please make check payable to NMEA and mail with this form to:

CORPORATE

Any company or organization involved with
the marine education market. $300 or more.

NMEA, P.O. Box 1470 Ocean Springs, MS 39566-1470
phone: (228) 818-8893 • e-mail: johnette.bosarge@usm.edu
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