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Naval STEM Vision
The Department of the Navy is the potential premier employer of choice of our nation’s best
and brightest scientists and engineers, ensuring that the Navy and the Marine Corps have
access to the highest-quality and diverse workforce with needed skills.
This report describes the joint efforts of the Office of Naval Research, the Naval Sea Systems Command, the Naval Air Systems
Command, the U.S. Naval Academy, the U.S. Naval Research Laboratory, the Marine Corps Systems Command, the U.S. Navy Bureau of
Medicine and Surgery, and many other Navy and Marine Corps STEM stakeholders. Together, these STEM stakeholders have crafted
an approach to PK-12 STEM outreach that meets our naval needs. We collectively call this joint effort “Naval STEM2Stern,” and it is
summarized in this Fiscal Year 2014 (FY14) Naval STEM Report.
For several years, naval leadership has worked together to provide a pool of STEM-qualified talent for our laboratories, for our systems
commands, and for our services. Despite STEM budgeting challenges throughout FY14, STEM efforts made great strides and worked in
a highly cohesive manner through the Naval STEM Stakeholders Working Group. This report is an example of the evolving and adaptive
style of the Navy and Marine Corps since it is the first time that all naval STEM activities are consolidated into one comprehensive
report.
The Naval STEM2Stern approach focuses on more than 30 technical communities around the country where the Navy and Marine
Corps maintain state-of-the-art research facilities and is augmented by several universities and other organizations. Naval STEM
professionals run and support programs in their communities, both inside the classroom and at naval sites. These role models and
mentors are critical facilitators for developing the next generation of naval scientists and engineers.
Only through the hard work and dedication of our broad naval STEM professional network and the support of its senior leadership can
this community-based outreach be sustainable and optimally aligned to meet the current and future STEM workforce needs of our
Navy and Marine Corps.

MATHIAS W. WINTER
Rear Admiral, U.S. Navy
Naval STEM Executive and Chief of Naval Research
Office of Naval Research
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Naval STEM Mission: Ensure that the right resources and that the values of the Department
of the Navy are focused so that the best and brightest students, scientists, engineers, and
veterans of all ages, of all types of diversity, and of all stages of life are aware of the unique
naval science and engineering opportunities available to them.
The state of naval STEM is strong thanks to the contributions
of individuals throughout the Navy and the Marine Corps, and
to the support of senior naval leadership. Several significant
strides have been made to bring together various naval STEM
stakeholders with the Office of Naval Research (ONR) and the
naval STEM executive toward building a more cohesive team.
In FY14, funding challenges resulted in limitations on some
existing STEM programs and the slowing of some new STEM
programs. However the collaboration by, and cohesiveness of,
naval STEM stakeholders helped to create a naval STEM program
and strategy that addressed unique naval interests and needs.
Overall, the focus in FY14 was on education, outreach, and
workforce STEM activities, with a dedication to increasing
overall interest in technical disciplines, ensuring the country has
a STEM workforce that meets international standards, providing
opportunities for naval families, veterans, and key segments
of the population that are underrepresented in the STEM
workforce.
Naval STEM is focused. As
shown in this report, there are
specific technical disciplines
that are of higher naval
interest. Geographically
speaking, naval laboratories
and warfare centers are spread
throughout the country,
and having a local pool of
qualified workforce talent is
very important. As a result, we
want top students to be drawn
to the Navy and the Marine
Corps as a premier science,
technology, and engineering
destination.

“Our mission is to ensure that our Sailors and Marines have
that technological advantage on the battlefield so that
academia, industry and our naval research enterprise has
the technological advantage in our laboratories, in our
intellectual capital so that we can continue to discover those
new technologies and maintain that advantage moving
forward.”
Rear Admiral Mathias W. Winter
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The Office of Naval Research (ONR) provides technical
advice to the chief of naval operations and the secretary of
the Navy. Led by the chief of naval research, who is also the
naval STEM executive, its senior leadership oversees a portfolio
of investments ranging from immediate, quick-turnaround
technologies to long-term basic research. As an executivebranch agency within the U.S. Department of Defense (DoD),
ONR supports the president’s budget while also developing the
science and technology strategic plan that enables the future
operational concepts of the U.S. Navy and Marine Corps.
The U.S. Naval Research Laboratory (NRL) is the Navy’s fullspectrum corporate laboratory, conducting a broadly based
multidisciplinary program of scientific research and advanced
technological development. The laboratory, with a total
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complement of nearly 2,500 personnel, is located in southwest
Washington, D.C., with other major sites at the Stennis Space
Center, Miss., and Monterey, Calif. NRL has served the Navy and
the nation for 90 years and continues to meet the complex
technological challenges of today’s world.
The Naval Air Systems Command (NAVAIR), headquartered
in Patuxent River, Md., provides full lifecycle support of navalaviation aircraft, weapons, and systems operated by Sailors and
Marines. This support includes research, design, development,
and systems engineering; acquisition; test and evaluation;
training facilities and equipment; repair and modification; and
in-service engineering and logistics support. NAVAIR has more
than 34,000 military, civilian, and contractor personnel stationed
at eight locations across the continental United States and one
site overseas.
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The Naval Sea Systems Command (NAVSEA), the largest of the
Navy’s systems commands, supplies the technical operations,
people, technology, engineering services, and products needed
to equip and support America’s fleet of ships and combat
systems. NAVSEA manages more than 150 acquisition programs
and has more than 60,000 civilian, military, and contractor
personnel at 33 activities in 16 states including eight Naval
Surface Warfare Centers (NSWC) and two Naval Undersea
Warfare Centers (NUWC).
The Space and Naval Warfare Systems Command (SPAWAR),
as the Navy’s information-dominance systems command, is
dedicated to acquiring, installing, delivering, and maintaining
advanced information-technology capabilities to the fleet,
regardless of platform, to keep warfighters one step ahead
of adversaries. With more than 8,500 active-duty military and
civil-service professionals located around the world and close
to the fleet, SPAWAR is at the forefront of research, engineering,
acquisition, and support services.
The Marine Corps Systems Command (MARCORSYSCOM)
serves as the agent of the commandant of the Marine Corps
for acquisition and sustainment of systems and equipment
used to accomplish the warfighting mission. The command
outfits U.S. Marines with everything they drive, shoot, and
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wear. Established in 1992 and headquartered in Quantico, Va.,
the command is committed to meeting evolving acquisition
challenges to get Marines what they need, when they need it,
for the best possible value.
The U.S. Naval Academy (USNA) prepares young men and
women to become professional officers in the U.S. Navy and
Marine Corps. The curriculum blends a technical core and
professional subjects with required and elective courses. USNA
encourages its 600 faculty members and 4,400 midshipmen
to pursue state-of-the-art research in all disciplines funded by
the military services and other federal agencies. About 300
midshipmen each year participate in STEM program outreach to
local and national communities.
The Navy Bureau of Medicine and Surgery (BUMED) is the
headquarters for Navy medicine. BUMED develops the policies
and direction for the naval medicine enterprise to ensure
that its vision for patient-centered medical care is carried out
throughout the world, including in naval hospitals, medical
centers, dental battalions, preventive medicine units, and
technical schools for medical department personnel. BUMED
also oversees support commands and their subordinate
commands that are not directly involved with patient care but
are important contributors to Navy and Marine Corps medical
readiness.

Naval STEM Authorities
The National Defense Education Act was signed into law in
1958 and authorized the DoD to “increase the flow of talent into
science and engineering, fund enrollment in higher education,
and enhance public understanding of science and technology.”*
Additional authorities are provided under Title 10 of the United
States Code, Chapter 111, Support of Science, Mathematics and
Engineering Education.
More recently, in 2010, DoD created a DoD STEM Education and
Outreach Strategic Plan and updated this plan in 2012. The plan
identifies a DoD-wide direction for inspiring, developing, and
attracting STEM talent essential to deliver innovative solutions
for the nation’s current and future challenges.
Naval STEM is diverse, joint with its sister services, and
collaborative with the federal government. The same senior
leaders of naval STEM participate in the naval Senior Diversity
Officers Group and the Diversity Policy Review Board. Naval
STEM programs work
hand-in-hand with higher
education institutions,
nonprofits, and businesses.

participates on several Federal Coordination STEM Interagency
Working Groups.
Senior naval leadership has designated the chief of naval
research as the naval STEM executive with a staff at ONR. This
staff, under the offices of the director of research (DOR) and the
director of education and workforce, has been reorganized and
tasked to oversee STEM programs either being managed by or
originating at ONR or OSD and to coordinate with all other STEM
stakeholders throughout the Navy and Marine Corps. Ultimately,
the goal of this collaboration is to craft an approach to PK-12
and higher-education STEM outreach that meets naval needs.
STEM2Stern is the DON’s STEM initiative and is a coordinated
effort across the entire DON (which includes the Navy and
the Marine Corps) to promote STEM activities. STEM2Stern
promotes effective coordination and collaboration, ensures
that the impact of the entire naval STEM education portfolio
is maximized, and identifies gaps in the current portfolio
as well as opportunities for future investment. Under the
leadership of the chief of naval research, serving as the naval

Naval STEM is in constant
coordination with the
Office of the Secretary
of Defense’s (OSD) STEM
Development Office (SDO)
and is a prime member
of OSD’s STEM Executive
Board and STEM Executive
Board Working Group.
Naval STEM participates
in several national-level
STEM programs, and in
the case of the Science,
Mathematics, And Research
for Transformation (SMART)
Scholarship for Service
Program, serves as the lead
service on behalf of OSD.
Additionally, following
STEM direction from the
president of the United
States, naval STEM actively
* Source: DoD STARBASE 2013 Annual Report, page 10.
DEVELOPING THE FUTURE STEM WORKFORCE
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STEM executive, STEM2Stern encompasses ONR, the naval and
Marine Corps systems commands, naval laboratories, naval
warfare centers, and other research and education institutions
to leverage resources and maximize the impact of the DON’s
STEM investments. These investments support a wide variety of
STEM educational programs ranging from activities designed
to spark younger students’ interest in STEM careers to more indepth, hands-on learning opportunities for middle school and
high school students; internships and research fellowships for
older high school, postsecondary, and graduate students; and
professional-development opportunities for STEM faculty and
naval STEM professionals.
It is worth mentioning that the DOR also leads a Director
of Discovery and Invention group, which includes multiple
basic research-oriented programs and initiatives. While these
programs and initiatives are not identified as STEM programs,
there is no doubt that the students, employees, and faculty
conducting naval-relevant research are increasing their STEM
and research skills, all of which ultimately contribute to a
stronger national-level STEM workforce and capability.

Laboratory Workforce Initiatives
These STEM initiatives are specifically designed to introduce
students and faculty at many levels to the naval research
laboratories to develop a motivation to continue STEM-related
studies and to ultimately become a part of, or contribute to,

the development of an educated, trained, and capable naval
workforce. Funds for these programs often come from different
sources. ONR is the overall manager of the program and funds
the administrative expenses associated with the program.
Laboratories and warfare centers may utilize their own funds to
include more participants in programs.

Science and Engineering Apprenticeship
Program (SEAP)
SEAP is an eight-week paid apprenticeship opportunity for
high school students at a naval laboratory or warfare center.
Throughout the apprenticeship, interns gain real-world,
hands-on experience and research skills under the guidance
of a mentor, while being introduced to the naval science and
technology environment.
In FY14, more than 325 high school students participated
in SEAP at 25 naval sites, and more than 70 students were
returning participants. Student research areas included
effects of seawater corrosion; repair and maintenance; fuel
contamination; avionics, power and energy; bacterial disease
control; repeated primary blast exposure; modeling and
simulation tools; chemical synthesis; and social networking.

Naval Research Enterprise Internship Program
(NREIP)
NREIP is 10 weeks and is a paid research internship opportunity
at a naval laboratory
or warfare center for
undergraduate- and
graduate-level students.
NREIP interns gain
real-world, hands-on
experience and research
skills, under the guidance
of a mentor, while being
introduced to the naval
science and technology
environment. NREIP
interns have proven to
be excellent workforce
candidates for the naval
research enterprise.
In FY14, under the
leadership of the office
of the chief of naval
operations, a pilot
program was developed
and implemented in
which six interns from the
University of Maryland,
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Baltimore Campus, were interns with the U.S. Fleet Cyber
Command/U.S. Tenth Fleet (FCC/C10F). In summer 2015, the
goal is to have two interns work at the FCC/C10F headquarters
in Fort Meade, Md., two interns work at the Navy Information
Operations Command in Fort Meade, and two interns work at
the Navy Cyber Warfare Development Group in Suitland, Md.
In FY14, more than 460 students participated in NREIP.
Approximately 75 were sophomores, 290 were juniors or
seniors, and 95 were graduate students. Students conducted
research in a wide range of areas, including biomarkers
due to radiation exposure, robotic technologies, improved
process water generation systems, advanced hydraulic fluids,
nonhazardous paint strippers, underwater archaeology and
conservation, review of malaria clinical trial studies, effects of
sleep deprivation on military personnel, underwater explosion
propagation, and simulation algorithms for complex vehicle
interactions.

Sabbatical Leave Program
The Sabbatical Leave Program provides fellowship
appointments to science and engineering faculty members from
institutions of higher education. They participate in research
of mutual interest to the faculty member and peers at naval
laboratories for a minimum of one semester to a maximum of
one year. Participants receive a monthly stipend to make up the
difference between salary and sabbatical leave pay from their
home institution. Relocation and travel assistance may also be
provided to qualifying participants.
In FY14, the Sabbatical Leave Program had two participants.
One participant from the University of Rhode Island was
assigned to the Naval Undersea Warfare Center Newport.
The other participant from Southern Oregon University was
assigned to the Naval Research Lab.

Summer Faculty Research Program
The Summer Faculty Research Program provides science and
engineering faculty members from institutions of higher
education the opportunity to participate in research of mutual
interest to faculty member and peers at naval laboratories for
a 10-week period. Participants may be appointed as a summer
faculty fellow, a senior summer faculty fellow, or a distinguished
summer faculty fellow. Weekly stipends are paid, travel expenses
are reimbursed, and fellows may be allowed to bring an
undergraduate or graduate student to the lab to assist with the
summer research (who would also receive a student stipend).
In FY14, the Summer Faculty Research Program received a total
of 279 completed applications. Eighty-seven applicants were
selected for a fellowship at one of the naval labs. Seventeen of
the applicants selected represented HBCUs, and 20 applicants
selected represented other minority-serving institutions.

There was an increase of Hispanic and Latino applicants from
7 percent of the total application pool in 2013 to 9 percent in
2014. Additionally, there was an increase of Asian applicants
from 28 percent of the total application pool in 2013 to 33
percent in 2014.

Naval STEM Coordination Office (SCO)
The Naval SCO is primarily tasked with coordinating naval STEM
issues with other U.S. federal government agencies as well as
other services and agencies within the DoD. In this capacity,
the Naval SCO serves as liaison to OSD’s SDO. After the issuance
of the president’s STEM Education Five-Year Strategic Plan,
multiple federal coordination interagency working groups
were created and the Naval SCO coordinates with these groups
as well. The Naval SCO leads the annual collection of naval
STEM data through a STEM2Stern data collection template and
manages that data to support analysis and assessment needs.
The Naval SCO also leads an annual resource planning data call
to address projected participation in STEM conferences and
events and the costs associated with such participation, which
is presented to the Navy’s Diversity Policy Review Board for
oversight approval.

Naval STEM Outreach
ONR publishes a STEM2Stern newsletter on an approximately
quarterly basis in which contributors throughout the Navy and
Marine Corps share STEM success stories. These newsletters are
available in hard copy or on the STEM2Stern website at
www.stem2stern.org under the News & Media section. Naval
SCO staff leads or participates in many different STEM events,
both locally and on the national level.
In FY14, four newsletters were published. The fall 2013 issue’s
theme was inspiring the future STEM workforce. The spring
2014 issue focused on naval STEM outreach. The summer 2014
issue explored training the next generation of naval scientists
and engineers. The fall 2014 issue was the internship edition.

Naval STEM Stakeholders Working
Group (NSSWG)
The NSSWG is a strategic planning and coordination body
within the Navy and Marine Corps consisting of naval
SCO leadership and senior naval STEM representatives,
or stakeholders, from all of the Navy and Marine Corps
laboratories, warfare centers, and any other STEM-oriented
activities. The NSSWG meets quarterly, generally at ONR, and
also holds monthly conference calls in conjunction with the
naval K-12 STEM coordinators. The NSSWG performs many
significant functions, central of which are ensuring that
the spectrum of naval STEM efforts are coordinated, that
stakeholders are learning best practices from each other, that

DEVELOPING THE FUTURE STEM WORKFORCE
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stakeholders and the group as a whole are efficiently using
STEM funding, and that challenges or special-interest items are
brought to the attention of ONR for working these items within
the DoD or the federal government.

In FY14, there were nine ONR STEM Grants in their second year
or ongoing:
•

Digital Tutor was funded in partnership with ONR’s Code 34
to continue the development of four individual programs
that will greatly improve learning for naval training
modules.

•

The National Math & Science Initiative was supported to
finalize its expansion and implementation of Advanced
Placement test improvements in five cities in Mississippi,
Virginia, and Hawaii.

•

The New York Hall of Science’s Center for Design-Based
STEM Education was finalized to complete the Brooklyn
Museum’s new exhibit focused on design and engineering
experiences for K-12 students.

•

Southern Methodist University’s CSI Summer Camps for Kids
executed eight CSI Camp-for-a-Day programs for middle
school students, providing real-life CSI applications for
STEM, with an associated half-day teacher training and
certification program.

•

The SeaPerch program continued to provide kits that
offered hands-on experience with underwater remotely
operated vehicles construction and executed a national
expansion to include multiple cities with the U.S. Navy
Recruit Training Command.

•

Critical MASS, a partnership with the City of Chicago,
developed and implemented a variety of STEM enrichment
activities and programs, stretching from ninth grade
through an associate’s degree. The programs are aimed at
attracting youth and broadening their exposure to naval
STEM skills and careers and better equipping Chicago’s
youth with the STEM skills necessary to pursue STEM
coursework in high school and postsecondary school.

•

Sally Ride’s Imaginary Lines partnered with the San Diego
County Office of Education to build the online teacher
professional-development course that adapts the course
content to the online platform and makes sure the course
maintains its accuracy and integrity.

•

ASM Materials Camps enabled Mississippi STEM high
school teachers to use everyday man-made physical
materials to provide hands-on and meaningful learning
experiences. The program emphasized learned concepts
and encouraged teachers to begin to implement new
instructional methods by introducing hands-on, low-cost
experiments to enhance classroom instruction.

ONR STEM Initiatives Office (SIO)
The ONR SIO is tasked with running STEM programs in which
ONR is the primary or only source of funds. These programs
typically are managed to meet ONR’s specific STEM needs.

ONR STEM Grants
ONR’s science and technology prototype development
culture has a place in ONR STEM Grants in that these efforts
are designed to create new and innovative STEM approaches
to addressing the needs of the Navy and Marine Corps for
motivating students to pursue a STEM career and for developing
the future naval workforce. These innovative efforts are
designed to establish a pipeline of diverse U.S. citizens who are
interested in uniformed or civilian naval STEM-related workforce
opportunities. These grant-funded projects are performed by
academic and educational institutions, nonprofits, industry, and
private businesses that engage in STEM education projects that
align with naval priorities. A STEM Grant Funding Opportunity
Announcement (FOA) is published seeking white papers, after
which the authors of select white papers are asked to submit full
grant proposals to ONR through Grants.Gov.
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•

Dr. Ballard’s Ocean Exploration Trust used its annual ocean
exploration expeditions aboard the Exploration Vessel
Nautilus to inspire, engage, and motivate the current and
next generation of ocean scientists and engineers.

Tidewater regions. A partnership with industry and the
Navy will offer an opportunity to broaden the pipeline
to a cyber security career through a multitrack approach
that creates numerous pathways, especially for women,
veterans, underrepresented minorities, and first-generation
college students. BHEF’s research indicates that an
undergraduate degree plus work experience is essential
to meet industry cyber needs, and that there are many
pathways to reaching that endpoint in cyber security.
On-ramps can be built from many levels to include high
school diploma plus work experience, sub-baccalaureate
certificates, military experience, or an associate’s degree,
as well as entry via the more traditional four-year college
programs.

In FY14, a STEM Grant FOA was published in which ONR sought
white paper proposals:
“… for developing innovative solutions that directly support
the development and maintenance of a robust STEM workforce.
The goal of any proposed effort should be to provide ‘game
changing’ solutions that will establish and maintain a diverse
pipeline of U.S. citizens who are interested in uniformed or
civilian naval STEM-related workforce opportunities. While this
announcement is relevant for any stage of the STEM pipeline,
for FY14, funding efforts will be targeted primarily toward high
school, undergraduate, and graduate STEM education and
outreach designed to enhance the Navy and Marine Corps STEM
workforce and its mission readiness. Emphasis will be given both
to key engineering and scientific areas outlined in the Naval
S&T Strategic Plan, such as our national naval responsibilities
(see ONR website) and to identified STEM-related workforce
gaps and new strategic goals on the uniformed and civilian
side. Currently, we are especially interested in efforts related
to developing information technology/computer science/
cybersecurity expertise, strengthening the engineering
disciplines across all naval activities, as well as improving our
technician pipeline. While not a formal requirement or program
focus of this FOA, applicants are strongly encouraged to
consider underrepresented populations including women and
minorities in program plans.”

•

Pennsylvania State University: The Sea, Air, and Land
Challenge – A Gateway to Navy STEM Careers for High
School Students will expand an interactive engineering
challenge for high school students that is specifically
geared to generate interest in Navy STEM careers. The
entire program is developed to expose students to the
technologies required to maintain the superiority of the
Navy and to encourage and excite them to pursue technical
career opportunities with the Navy. The challenges are
developed and administered by the Penn State ElectroOptics Center and supported by a cadre of retired Navy
personnel (including a network of SEALs), a network of
engineering mentors, and a network of DoD and industrial
organizations. The proposed three-year challenge will build
a sustainable foundation of curriculum and web-based
support materials that will capitalize on the success of a
small local pilot program that was administered in 2013
and 2014.

•

University of North Carolina at Charlotte: Engaging Military
Veterans to Increase STEM Enrollment and Degrees Awarded
provides programmatic experiences and support to all
engineering students who are veterans of the U.S. armed
forces to better engage them in their studies, thereby
graduating increased numbers of undergraduates
interested in naval STEM-related workforce opportunities
with NAVAIR Fleet Readiness Center East, Cherry Point.
It builds on prior successes and proven tactics with the
following four major components: 1) outreach to U.S.
veterans in the community and those exiting the military,
2) engaging military-based experimental labs coordinated
with nearby naval S&T facilities, 3) veteran advocate faculty
as “go to” help for veteran engineering students, and 4)
naval workforce program aligned with naval career fairs.

In FY14, four new ONR STEM Grants were initiated:
•

Fayetteville State University: Navy Next Generation Outreach
and Recruitment Initiative in North Carolina will implement
the AGORA Project, a STEM learning assembly where
high school students, parents, and teachers can connect
and collaborate with Center for Defense and Homeland
Security faculty and scholars, laboratory scientists and
engineers, and Navy and Marine Corps (civilian and
military) personnel to develop the next generation of naval
cybersecurity professionals. The overarching goal of AGORA
is to strengthen the pipeline of U.S. citizens, especially
underrepresented populations, with the knowledge
and skills required to intelligently use cyber space to
ensure that the next generation of naval warfare officers,
intelligence specialists, and cryptologists, both enlisted
and commissioned officers, will bring unique capabilities to
achieve superior operational outcomes.

•

Business-Higher Education Forum (BHEF): Strategy for Success
– Building New Undergraduate Cyber Career Pathways for
Students in the Greater Washington, D.C., and Virginia

DEVELOPING THE FUTURE STEM WORKFORCE
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ONR Naval STEM Initiatives

•

U. S. Naval Academy (USNA) STEM outreach programs utilized
a unique approach to recruiting and retaining naval
technologists, defined by project-based, Navy-relevant
curriculum, focused on current topics, and a pyramidal
structure with practicing Navy technologists/educators on
top and near peer midshipmen acting as the interface with
students. The USNA STEM mission (to address the urgent
national need for more young people to pursue careers
in science and engineering) aligns well with the STEM
education initiatives across the country. The workshops
support a network of naval STEM practitioners to utilize
best practices and pedagogical techniques for education
and outreach efforts.

•

The Pacific Fleet Robotics Initiative enables the U.S. Navy
command and installations in Hawaii to implement STEM
programs that are essential. It ensures that strategic
locations are adequately poised to help lead America’s
Pacific Rebalance through active local workforce
participation in naval operations and readiness. The four
main components of this program support the promotion
of a comprehensive VEX Robotics Competition for middle
school and high school students.

•

The USNA Memorandum of Understanding (MOU) enhances
the relationship between ONR and the USNA in the area of
STEM with a special focus on midshipman education. This
MOU specifically supports: 1) midshipman research and
the Trident Scholar Program; 2) the Midshipman Summer
Internship Program; 3) the Faculty Research Program; 4)
the Science and Technology Postdoctoral Program; 5) the
STEM Program; 6) the ONR Chair Program; and 7) the Naval
Research Enterprise Faculty Candidate Program.

Additionally, ONR funded several naval STEM initiatives with
current or new naval STEM stakeholders.
In FY14, there were four ongoing or new ONR naval STEM initiatives:

Assessment and Evaluation

•

The National Defense Education Program (NDEP), an
OSD-funded program for PK-12, funded more than 7,500
DoD scientists and engineers at 68 DoD laboratories and
facilities to provide valuable STEM programs for more
than 25,000 teachers and more than 540,000 students in
FY13. Naval STEM stakeholders participated extensively in
NDEP PK-12, and when funding was abruptly cut in FY14,
ongoing programs were at risk. In FY14, ONR provided
NDEP PK-12 bridge funding to carry these naval STEM
programs through FY14 while engaging with OSD about
FY15 funding.
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In FY13, in response to added assessment and evaluation
requirements for all government programs, to include STEM
programs, ONR released a Broad Area Announcement to create
a contract with a commercial company to help naval STEM
programs create accurate and measurable assessment and
evaluation metrics.
In FY14, the contract was finalized with Abt Associates, Inc. The
contract enables a comprehensive evaluation and assessment
of naval STEM programs currently collecting some programspecific metrics and includes five major tasks and four optional
tasks. This effort adopts a holistic approach to measure the
impact of multiple programs and enable comparisons across
naval STEM programs. The objective, according to the statement
of work, is “to develop, validate, and implement a comprehensive approach for measuring the effectiveness and impact of the
programs within the naval STEM portfolio.” Funding for the first
of three years was provided in FY14 with the start of work in the
first quarter of FY15.

Naval High School Science Awards Program
(NSAP)
An ONR program, NSAP encourages students to develop and
retain an interest in STEM by sponsoring and supporting high
school science fairs. Awards and scholarships are presented to
students who demonstrate superior achievement in these STEM
competitions. Overall, ONR seeks to address the critical shortage
of students who complete STEM studies.
In FY14, NSAP supported 275 registered fairs from 48 states. The
program impacted nearly 36,000 high school students, 48,000
middle school students, and 4,000 high school and middle
school teachers. NSAP was supported by approximately 150
uniformed and 100 civilian naval employees.

National Junior Science and Humanities
Symposium (JSHS)
A jointly funded Army, Air Force, and Navy program, JSHS is held
annually at the national level to encourage the analytical and
creative development of the nation’s youth in STEM disciplines.
Winners from regional-level science fairs participated at the
JSHS, and ONR provided awards to the top winners.
In FY14, approximately 230 students participated in the
52nd Annual JSHS, held in Washington, D.C. All military
services supported the JSHS, and ONR acted as the host
for this event. For the first time, the FY14 JSHS was held
concurrently with the USA Science & Engineering Festival. Both
events successfully leveraged many other STEM assets and
broadened the participants’ exposure to current DoD scientists,
engineers, mentors, and technical speakers as well as to STEM
demonstrations and careers.

National Defense Science and Engineering
Graduate Fellowship (NDSEG)
A jointly funded Army, Air Force, and Navy program, NDSEG provides fellowships to support study and research leading to doctoral degrees in STEM fields. The NDSEG is designed to increase
the number of U.S. citizens trained in science and engineering
disciplines important to defense goals. ONR’s S&T codes nominate
applicants for study in STEM fields that have direct naval relevance. Participants are funded for three-year graduate fellowships
to include tuition, fees, stipends, and health insurance.
In FY14, there were 87 new naval selectees in the NDSEG program. These selectees’ disciplines of naval-relevant studies included aeronautical and astronautical engineering; biosciences;
chemical engineering; chemistry; cognitive, neural, and behavioral sciences; computer and computational sciences; electrical
engineering; geosciences; materials science and engineering;
mathematics; mechanical engineering; naval architecture and
ocean engineering; oceanography; and physics.

Office of the Secretary of Defense (OSD)
STEM Initiatives
There are two OSD STEM Initiatives that have naval STEM
relevance.

Science, Mathematics & Research for
Transformation (SMART)
An OSD-funded program, SMART is a scholarship-for-service
program designed to produce the next generation of science
and technology leadership for the DoD. SMART scholarships are
awarded to applicants who are pursuing a degree in, or closely
related to, one of the approved STEM disciplines. Ultimately,
SMART improves the flow of new, highly-skilled technical
personnel into DoD facilities and agencies while enhancing
the technical skills of the workforce already in place. Students
earn a stipend, have expenses paid, become eligible to receive
and hold a security clearance, work as interns at selected naval
laboratories and warfare centers (their sponsoring facilities), and
work as naval government scientists and engineers after graduation at their sponsoring facilities.
In FY14, in response to a request by the Navy’s STEM executive,
OSD transferred the joint-level program management of the
SMART program to the Navy. ONR created and advertised for
a naval detailee position within the naval STEM stakeholders’
organizations. Fortunately, a highly qualified STEM professional
was found and appointed. In FY14, the naval detailee started
major SMART program initiatives to include creating processes for
debt collection, planning a replacement for an expired support
contractor contract, improving communication with participants
and the program team, and streamlining decision processes.
In FY14, there were 44 new naval participant awards in the
SMART scholarship-for-service program, bringing the total
number of naval participants in the education phase (Phase I)
of the program to 143. These participants are studying in 14
different STEM disciplines that are directly applicable to the
Navy and Marine Corps sponsoring facilities. Also, during FY14
a total of 60 naval participants graduated with new navalrelevant STEM academic credentials and went to work at naval
sponsoring facilities (Phase II). Of the 60, 31 were retention
students who returned to their naval systems commands or
laboratories. The other 29 were new naval government civilian
hires with degrees in disciplines that included aeronautical
and astronautical engineering, computer science, electrical
engineering, mathematics, mechanical engineering, naval
architecture and ocean engineering, and physics.
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STARBASE Academy
An OSD-funded program, STARBASE is designed to expose
youth to the technological environments and positive role
models found on military bases and installations. Participants,

typically in fifth grade, receive 25 hours of instruction using a
Common Core curriculum that meets or exceeds the national
standards. Unfortunately, funding challenges and uncertainties
and the Navy’s unsupportable manning structure for running
the program forced the closure of STARBASE operations in FY13.
In FY14, the Naval Education and Training Professional
Development and Technology Center (NETPDTC) announced
it no longer would lead the Navy’s engagement in STARBASE.
ONR stepped up to take control of the remaining physical assets
and to lead the program in the future if funding were restored.
An official handover of naval STARBASE responsibilities from
NETPDTC to ONR will be finalized in early FY15.

Historically Black Colleges and
Universities/Minority-Serving
Institutions (HBCU/MI)
The Navy’s HBCU/MI program, under the leadership and
program management of ONR, is designed to increase
partnerships with minority scientists and engineers engaged
in research related to national defense while substantially
improving the capabilities and potential of HBCU/MIs to
perform naval-related research. The primary goal is to sustain
and grow HBCU/MI infrastructure and research capabilities
while better preparing students from HBCU/MIs for civilian
careers in the armed forces.

Future Scientist Engineering Internship Program
(FSEIP)
FSEIP will provide undergraduate, graduate, and eventually high
school students’ access to naval researchers to heighten HBCU/MI
involvement in solving DoD/DON real-world technology issues.
While the Navy’s HBCU/MI program is primarily research-oriented
as opposed to STEM-oriented, there is a significant connection to
naval STEM. As described earlier, the Summer Faculty Research
Program, the Faculty Sabbatical Leave Program, NREIP, and
NDSEG programs are primarily funded by naval laboratories or
warfare centers or by OSD funds. However, through FSEIP, the
Navy’s HBCU/MI program will often pay for participants in these
programs at the various naval sites if the participant comes from
an identified HBCU/MI.
In FY14, 18 students who applied under NREIP and represented
four HBCU/MIs were selected as interns (funded by FSEIP) and
were assigned to a total of eight naval facilities. The stipends for
these students were paid through the Navy’s HBCU/MI program.
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Naval SCO continued its annual collection of program-level data
on the full spectrum of naval STEM programs and spending in
FY14. This data collection is critical to supporting the chief of
naval research (CNR) in his role as the naval STEM executive and
provides visibility into the state of naval STEM, including levels
of spending, participation by target audiences, and types of
programs and activities.

In FY14 and beyond, the naval SCO is coordinating with
the SDO. OSD SDO is working to develop a common set of
definitions and metrics across the military services to ensure
consistency in data collection for all DoD STEM programs. As
these efforts progress, the naval SCO will continue to refine
its data-collection practices to align with emerging DoD
standards.

The collected data are used not only for this summarized annual
2014 naval STEM report but support discussions, strategic
planning, and decision-making by the naval STEM executive,
by the naval SCO, and by the large group of naval STEM
stakeholders and their senior military and civilian leadership.
The collected data also provide the basis for the naval SCO’s
responses to numerous ad hoc data calls throughout the year
from the DON, the DoD, and many other federal government
agencies and congressional offices.

Collectively, naval STEM programs and activities during the
past fiscal year included more than 233 programs representing
more than $34 million in spending. These programs were
supported by 32 entities spread across nine Echelon II
commands (ONR, NAVSEA, NAVAIR, Naval Research Laboratory,
SPAWAR, the U.S. Naval Academy, Naval Postgraduate School,
Marine Corps Systems Command, and Navy Recruiting
Command).

Naval STEM Programs by Program Type
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Data Summary
As shown in Exhibit 1,
Naval STEM Programs,
by Program Type, the
current naval STEM
portfolio is broad and
diverse and includes a
wide array of educational,
experiential, and training
activities. Current STEM
programs vary across
a number of program
types, including shortduration engagements
such as Navy and Marine
Corps laboratory tours,
classroom activities, and
science fairs. They also
include long-duration
engagements such as
internships, fellowships,
and scholarship-for-service
programs.

* For each program’s database entry, more than one program type may be selected. Accordingly,
aggregate numbers add up to more than 100%.
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When Programs Operate

Other
18%

In the
summer
20%

Length of Program Duration

During
school
hours
18%

250 hours
or more
28%

81-250 hours
15%

During the school
year, but outside
school hours
32%
Exhibit 2

8 hours
or less
27%

9-40 hours
20%

41-80
hours
10%
Exhibit 3

As shown in Exhibit 2, When Programs Operate, the database
of currently supported naval STEM programs includes those
that operate during the school year (both inside and outside
of school hours) as well as those that take place during the
summer.
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As shown in Exhibit 3, Lengths of Program Duration, naval
STEM programs vary greatly in duration, including short-term
engagements (one day or less) such as speakers, lab tours, and
science fairs as well as long-duration engagements such as
internships, fellowships, and scholarships — some of which can
last for a year or more.

Naval STEM Target Populations
Elementary School Students
Elementary School Teachers
Elementary School Parents
Middle School Students
Middle School Teachers
Middle School Parents
High School Students
High School Teachers
High School Parents
Technical College Students
Technical College Faculty
Community College Students
Community College Faculty
Undergraduate Students
Master’s Students
Ph.D. Candidates
Postdoctoral Candidates
University Faculty
Naval Employees - Uniformed
Naval Employees - Civilian
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Exhibit 4

As shown in Exhibit 4, Naval STEM Target Populations, naval
STEM programs target the full pipeline of the future workforce,
ranging from K-12 students all the way through postdoctoral
candidates. The primary target audiences are students, with
additional consideration of teachers/faculty and parents where
appropriate (especially teacher training and other targeted
education programs).
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Number of Naval STEM Participants
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Exhibit 5
Of the targeted audiences listed in Exhibit 5, Number of Naval
STEM Participants, by far the largest number of participants
is seen among middle school and high school students. These
two groups are primarily reached by short-duration outreach
and engagement opportunities, including classroom activities/
curriculum, science fairs, and competitions.
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Program Durations by Target Population
Elementary School Students
Elementary School Teachers
Elementary School Parents
Middle School Students
Middle School Teachers
Middle School Parents
High School Students
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Exhibit 6
Exhibit 6 compares each target population, showing the breakdown of the durations of the programs targeting them. For older target
populations (undergraduate students and above), more than 50% of the programs targeting them last for 250 hours or more, while
younger students largely participate in shorter-duration engagements.
As shown in Exhibit 6, Program Duration by Target Populations,
undergraduate and graduate students, although representing
a much smaller number of participants by comparison, are the
primary participants in longer-duration naval STEM programs
such as internships, fellowships, and scholarships. It is from
these programs that graduates transition to the naval workforce
at naval laboratories and warfare centers.
Exhibit 6 compares each target population, showing the
breakdowns of the durations of the programs targeting them.
For older target populations (undergraduate students and
above), more than 50 percent of the programs targeting them
last for 250 hours or more, while younger students largely
participate in shorter-duration engagements.
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Geographic Diversity of Naval STEM Programs

Exhibit 7
* Alaska and Hawaii are not shown in this picture, although naval STEM programs take place in both of these states.
As shown in Exhibit 7, Geographic Diversity of Naval STEM
Programs, the current portfolio of naval STEM programs also is
geographically diverse. In addition to virtual resources (such as
websites) that are accessible nationally, naval STEM stakeholders
sponsored events that physically took place across 30 states.
States hosting the location of a naval office, command, shipyard,
or laboratory are well-represented, reflecting the significant
amount of STEM-related outreach performed by these sites in
their local communities. It is a huge benefit to naval facilities
when they can recruit trained and qualified STEM workers from
the local workforce. This is a major strength of the naval STEM
portfolio.
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Conclusion
The naval SCO will continue to collect and analyze data on the
state of naval STEM programs and will continue to refine its data
collection processes to ensure inclusiveness, accuracy, quality,
and timeliness. These data play an invaluable role in supporting
discussions, in strategic planning and decision-making, and
in answering data calls to help solve problems or create
opportunities at the DON, DoD, and federal levels. The naval
SCO will continue to work with naval STEM stakeholders across
the naval research enterprise, the Navy, and the Marine Corps to
improve these processes accordingly and welcomes feedback
on potential process improvements.

