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The Department of Aviation in Virginia
is a state transportation
GINI(DOAV)
A
VIR
agency whose mission is to cultivate an advanced aviation system that is safe,
secure and provides for economic development; promote aviation awareness
and education; and provide the safest and most efficient flight services for the
Commonwealth Leadership and State agencies. DOAV engaged Virginia Tech
M
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actions for improving Virginia’s pipeline of aviation and space workers.
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Section 1
Executive Summary
Goal Area 1: Promote the visibility and
importance of aviation and aerospace in Virginia
through enhanced state-wide coordination,
communication and collective focus.
Goal Area 2: Engage more Virginia K-12
students in classroom, informal education and
experiential curriculum, programs and activities
related to aviation and space, and better prepare
students for careers in the field through STEM
learning, career awareness, work experiences
and “flagship” programming.
Goal Area 3: Develop stronger aviation and
space industry talent pipelines of adult workers
by aligning outreach, training and assistance
resources in support of critical employer needs,
in-demand occupations and high potential
opportunity areas (such as UAS).
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The Virginia Department of Aviation (DOAV) is a
state transportation agency whose mission is to cultivate
an advanced aviation system that is safe, secure and
provides for economic development; promote aviation
awareness and education; and provide the safest and
most efficient flight services for the Commonwealth
Leadership and State agencies.

AV

administration sectors.4 Total employment in aerospace
and aviation across these 18 industries was 26,070
in 2016. Annual job earnings across the aviation and
aerospace industries were $106,000, substantially higher
than other leading state industries. Several sectors show
significantly higher employment concentrations (i.e.
a greater number of jobs) compared to the nation as a
whole.

Aviation and aerospace are important economic drivers
in Virginia. Virginia is home to over 265 aerospacerelated firms. Some of the state’s top employers in
the industry include BAE Systems, NASA, Lockheed
Martin, General Dynamics, Raytheon, Orbital Sciences
Corporation, Rolls-Royce, and Boeing. Economic
impact studies commissioned by the DOAV estimated
the annual contributions
of the space industry to
the state’s economy to
be $7.6 billion.1 Over
23,000 visitors arrive by
commercial or general
aviation aircraft each day
in Virginia and the state’s
airports contributed an
additional $28.8 billion in
overall annual economic impact.2

Virginia is currently a national leader in the emerging
field of Unmanned Systems (UMS), home to one of
only a handful of FAA-selected UAS test sites, and to
the eighth largest concentration of unmanned system
firms in the nation.5 The state also has an active focus
on space research and commercialization. The Virginia
Space Grant Consortium
helps coordinate and
develop aerospace-related
educational and research
efforts across the state,
conducts a number of
“bright spot” educational
programs, and is leading
efforts to maximize Virginia
engagement in small
satellite initiatives.

Virginia’s leadership role in the aerospace and aviation
industry was cemented in 1917, with the establishment
of America’s first civil aeronautics laboratory in
Hampton. The facility is now known as the NASA
Langley Research Center, one of the oldest field centers
for NASA. In 2014, NASA Langley’s economic impact
on the Commonwealth of Virginia was reported to
include 7,394 jobs and the generation of $870.2 million
in economic impact.3

The space and aviation industry is dynamic and requires
a highly skilled workforce. DOAV previously engaged
the Performance Management Group (PMG) in the
L. Douglas Wilder School of Government and Public
Affairs at Virginia Commonwealth University to
analyze the Virginia aviation and space workforce in the
Commonwealth of Virginia and determine workforce
needs for the future. The process resulted in a 2012
report, Virginia Aviation and Space Workforce Analysis
and Strategy Development. The report offered nine highlevel strategy recommendations.

Aviation and aerospace in Virginia is a multifaceted
set of 18 industries found across the manufacturing,
transportation, information, education and public

Subsequently, DOAV engaged the Office of Economic
Development at Virginia Tech to assess, expand

1 Performance Management Group (PMG) at Virginia Commonwealth
University, Virginia’s Aerospace Industry: An Economic Impact Analysis,
November 2010, p. 2.
2 ICF SH&E, Virginia Airport System Economic Impact Study, August 2011.
Figures include airport-dependent business, on-airport tenants, and visitor
spending.
3 NASA Langley Research Center. (2014). Endless Possibilities.
Retrieved from http://www.nasa.gov/sites/default/files/files/LaRC_2014_
EndlessPossibilities.pdf.

4 Similar to the 2011 Technical Report on Virginia’s Aviation and Aerospace
Workforce, this report uses 18 6-digit NAICS industries as a baseline for
describing the aviation and aerospace industry cluster. The full list of industries
is in the Appendices document.
5 2016. Unmanned Vehicle Systems in Virginia. Available at HTTPS://VUS.
VIRGINIA.GOV.
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included in the 2012 study and propose effective, practical,
and actionable ways to implement the recommendations in
a concise statewide plan document.
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Virginia Tech faculty worked with DOAV and statewide
advisory and steering committees to develop this
plan in conjunction with a wide range of aviation and
aerospace stakeholders including education and industry
representatives. The plan offers recommendations and
analysis informed by multiple sources of qualitative and
quantitative data.
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compiled an inventory of existing education, career
awareness and workforce-related programming in
Virginia, and researched best practices and program
models from Virginia and elsewhere related to aerospace
and aviation workforce development and education.
Finally, OED solicited input from hundreds of education
and industry stakeholders through interviews, an airport
manager survey, a K-12 teacher survey, site visits, and
group discussions.
This plan consolidates the previous recommendations
into a central vision, with three key goal areas and
accompanying strategies, summarized in the table on
the next three pages. Sections 6 and 7 of this report offer
possible implementation road maps and assessment
criteria.

The Virginia Tech Office of Economic Development
(OED) analyzed national, state and proprietary workforce
and industry data, including a review of past reports
related to aviation and aerospace in Virginia. OED

Goal Area 1: Promote the visibility and importance of aviation and aerospace in Virginia through
enhanced state-wide coordination, communication and collective focus.
Strategic Actions

Timeframe

Key Actors
DOAV, VSGC, VEDP, VCCS,
Short Term
VDOE, NASA Langley, CCAM,
(>1 year).
SMV

1a. Establish a Virginia Aviation and Aerospace
Sector Working Group
1b. Create a high-profile one-stop Virginia-wide
web-portal for the aerospace and aviation sector
1c. Engage with other state-wide initiatives and
groups to co-market and/or incorporate aviation and
space

Mid-term
(1-2 years)
Mid-term
(1-2 years)

1d. Develop a unified career pathways model for in- Mid-term
demand space and aviation occupations.
(1-2 years)
1e. Explore development of a dedicated fund or a
foundation to support these goals and Virginia’s
aspirations in space and aviation.

Mid-term
(1-2 years)

VEDP, DOAV, VAC
Virginia Aviation and Aerospace
Sector Working Group, DOAV,
VEDP, VCCS
Virginia Aviation and Aerospace
Sector Working Group, DOAV,
DOE, VCCS, industry
Virginia Aviation and Aerospace
Sector Working Group, DOAV.
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Goal Area 2: Engage more Virginia K-12 students in classroom, informal education, and
experiential curriculum, programs, and activities related to aviation and space; and better prepare
students for careers in the field through STEM learning, career awareness, work experiences, and
“flagship” programming.
EN
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2a. Offer learning modules or concentrated online
information on space and aviation-related careers.
2b. Align space and aviation learning resources
with Virginia SOLs and make widely available to
educators in an accessible format.

Short-term
(>1 year)

Virginia Tech, Virginia
CareerView, DOAV, VDOE

Mid-term
(1-2 years)

Work contracted by DOAV,
VSGC, Virginia Aviation and
Aerospace Sector Working
Group. Informed by Virginia
CareerView process.

2c. Incorporate aviation and space-related career
exploration and exposure as part of the statewide
High School Redesign process.

Short-term
(>1 year).

2d. Develop a state-wide initiative to support a
Virginia Aviation and Space Week (or Month) at
every elementary and middle school in Virginia.

Mid-term
(1-2 years)

2e. Develop a state-wide aviation and space-related
competition or challenge event.

Mid-term
(1-2 years)

2f. Fund field trips for K-12 students to take fuller
advantage of Virginia’s aerospace and aviation
assets, such as airports and museums.

Mid-term
(1-2 years)

2g. Promote AOPA’s You Can Fly program
in Virginia, including Virginia You Can Fly
Ambassadors. Connect Ambassadors to groups in
more under-resourced communities.
2h. Support and expand innovative professional
development experiences and training for K-12 and
Informal Educators related to space and aviation or
STEM.

State-level policy bodies (such
as Virginia Aerospace Advisory
Council), DOAV, VSGC to
engage the Governor’s Office
and DOE and advanced by the
Virginia Aviation and Aerospace
Sector Working Group and
DOE.
DOAV, VDOE, Virginia
Aviation and Aerospace Sector
Working Group. Industry
sponsor funding.
DOAV, VSGC, VDOE, Virginia
Aviation and Aerospace Sector
Working Group. Industry
sponsor funding.
DOAV, VDOE, Virginia
Aviation and Aerospace Sector
Working Group

Short-term
(>1 year)

DOAV, in conjunction with
airports, schools, and youth
clubs and programs.

Short-term
(>1 year)

DOAV, VDOE, Virginia
Aviation and Aerospace Sector
Working Group.

2i. Provide space and aviation career exploration
module for middle school counselors.

Mid- term
(1-2 years)

DOAV, VDOE, Virginia
Aviation and Aerospace Sector
Working Group.

2j. Identify and enhance support and participation
for existing “exemplar” K-12 programs that work
(including informal and extracurricular activities).

Mid- term
(1-2 years)

DOAV, VDOE, Virginia
Aviation and Aerospace Sector
Working Group.
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Goal Area 3: Develop stronger aviation and space industry talent pipelines of adult workers by
aligning outreach, training and assistance resources in support of critical employer needs, indemand occupations and high-potential opportunity areas (such as UAS).
VSGC, DOAV, and Virginia
3a. Expand the Commonwealth STEM Industry
Mid-term
Aviation and Aerospace Sector
Internship Program, to include more aviation and
(1-2 years) Working Group. Implementation
aerospace placements.
and funding from industry.
DOAV, VAOC, Virginia Aviation
Mid-term
3b. Develop a Virginia Airport Internship Program.
and Aerospace Sector Working
(1-2 years)
Group
3c. Develop programs and increasing funding to
Longer
DOAV, VAB, VAOC, and the
defray the costs of certifications and licensure in
term (2+
Virginia Aviation and Aerospace
high-need occupations, such as pilots.
years)
Sector Working Group.
3d. Advocate for improved regulatory environment;
such as elimination or restructuring of FAA
Longer
regulations which constrain workplace learning
Term (2+
VABA, VASBA, VAOC
opportunities for high school students or which
years)
limit more flexible and creative training programs
for community and technical colleges.
3e. Create internship workshops for airports
and other aviation and aerospace employers on
Short-term DOAV in partnership with
designing and implementing successful work-based (>1 year)
higher education and employers.
learning experiences.
DOAV in partnership with
3f. Identify, support, and develop Bridge or
Midcommunity and technical
On-ramp programs for in-demand aviation and
term (1-2
colleges and workforce
aerospace occupations
years).
development boards
The DOAV, VCCS, Workforce
3g. Conduct individualized career awareness and
MidDevelopment Boards, and others
placement outreach and assistance, especially with
term (1-2
in conjunction with the Virginia
under-represented populations.
years).
Aviation and Aerospace Sector
Working Groups
The DOAV, industry partners,
3h. Implement regional space and aviation
Workforce Development Boards,
focused job-fair and career expo events to promote
Mid-term
and others in conjunction
and market in a visible way the current job
(1-2 years) with the Virginia Aviation and
opportunities across the state as well as to provide
Aerospace Sector Working
career information and increase career awareness.
Group
M
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Section 2
Introduction and
Background
In 2012, the Performance Management Group (PMG)
in the L. Douglas Wilder School of Government
and Public Affairs at Virginia Commonwealth
University produced a report, Virginia Aviation &
Space Workforce Analysis and Strategy Development.
The report offered nine high-level strategy
recommendations.
Building on these recommendations and other
recent analyses, the Department of Aviation in
Virginia (DOAV) engaged the Virginia Tech Office
of Economic Development to revisit and refine the
earlier recommendations in order to develop an
implementation plan for strengthening the aviation
and space workforce and career development in the
Commonwealth.
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Section 2: Introduction and Background
Virginia has a long history of leadership in aerospace
and aviation. The Wright brothers built the first military
airplane in the world, and Orville Wright piloted its first
flight at Fort Myer, Virginia, in 1908.

Figure 1: Image Credit – National Historic
Landmarks Collection

In 1917, the National Advisory Committee for Aeronautics
(NACA) established Langley Field, an airfield and
experimentation site for Army, Navy and NACA aircraft in
Hampton, Virginia. A noted aviation historian at the
Smithsonian Institution has commented that, “No place has
played a larger role in the history of American flight
technology or flight technology in general than Langley
Research Center.”6

In 1929, one of the first passenger air services in the United
States was established between Richmond and Norfolk. NACA developed a rocket launch site on Wallops Island in
1945 and became NASA in 1958. Project Mercury capsules were tested at Wallops between 1959 and 1961. The
Space Task Group was located at Langley Research Center, and oversaw the early growth of the U.S. space
program. NASA Langley has continued to play a key role in space exploration, from designing simulators, creating
docking technology to testing space shuttle designs.
Virginia continues to be a hub for innovation and
leadership in aerospace and aviation. Virginia is
currently a national leader in the emerging field of
Unmanned Systems (UMS), home to one of only a
handful of FAA-selected UAS test sites, and to the
eighth largest concentration of unmanned system
firms in the nation.7
Aviation and aerospace have become important
economic drivers in Virginia. Economic impact
studies commissioned in by the Department of
Aviation in Virginia contributed $7.6 billion to the
state’s economy.8 Over 23,000 visitors arrive by
Figure 2: Image Credit – Mid Atlantic Aviation Project
commercial or general aviation aircraft each day in
Virginia and the state’s airports contributed an
additional $28.8 billion in overall annual economic impact.9
6 “Langley History.” National Aeronautics and Space Administration. Accessible at https://www.nasa.gov/centers/langley/about/history.html
7 2016. Unmanned Vehicle Systems in Virginia. Available at HTTPS://VUS.VIRGINIA.GOV.
8 Performance Management Group (PMG) at Virginia Commonwealth University, Virginia’s Aerospace Industry: An Economic Impact Analysis, November
2010, p. 2.
9 ICF SH&E, Virginia Airport System Economic Impact Study, August 2011. Figures include airport-dependent business, on-airport tenants, and visitor
spending.
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In 2012, the Performance Management Group
(PMG) in the L. Douglas Wilder School of
Government and Public Affairs at Virginia
Commonwealth University produced a report,
Virginia Aviation & Space Workforce Analysis and
Strategy Development. The report offered nine
high-level strategy recommendations.
Building on these recommendations and other
recent analyses, the Department of Aviation in
Virginia (DOAV) engaged the Virginia Tech Office
of Economic Development to revisit and refine the
earlier recommendations in order to develop an
implementation plan for strengthening the aviation
and space workforce and career development in
the Commonwealth.

This study draws from multiple sources of
qualitative and quantitative data, collected through
an iterative process. In other words, data was
gathered and shared at various stages of the
project, informing subsequent data collection and
enriching the data analysis over time. The Virginia
Tech Office of Economic Development (OED)
Figure 3: 2012 Strategy Document Cover Page
analyzed national, state and proprietary workforce
and industry data, including a review of past reports related to aviation and aerospace in Virginia. We
compiled an inventory of existing education, career awareness and workforce-related programming in
Virginia, and we researched best practices and program models from Virginia and elsewhere related to
aerospace and aviation workforce development and education. Finally, OED solicited input from over 250
education and industry stakeholders through interviews, an airport manager survey, a K-12 teacher survey,
site visits and group discussions.
Aviation and aerospace in Virginia is a multifaceted set of 18 industries found across the manufacturing,
transportation, information, education and public administration sectors.10 Virginia total employment in
aerospace and aviation across the 18 industries was 26,070 in 2016. Compared to all Virginia industries,
annual earnings per job are higher across the aviation and aerospace industries at $106,000. Among
these 18 industries, several show significant employment concentrations (i.e. strengths) compared to the
nation, including: Guided Missile and Space Vehicle Propulsion Units Manufacturing (NAICS 336415),
Scheduled Freight Air Transportation (NAICS 481112), Other Nonscheduled Air Transportation (NAICS
481219), Other Airport Operations (NAICS 488119), Satellite Telecommunications (NAICS 517410), and
Space Research and Technology (NAICS 927110).
10 Similar to the 2011 Technical Report on Virginia’s Aviation and Aerospace Workforce, this report uses 18 6-digit NAICS industries as a baseline
for describing the aviation and aerospace industry cluster. The full list of industries is in the Appendices document.
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There are some items of particular note for Virginia’s workforce pipeline:
• Most industries are projected to significantly gain jobs over the next five years.
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•

Most industries have a high percentage of workers that are age 45 or above, suggesting an aging
workforce and future workforce supply needs.

•

Most industries have a higher percentage of males; and of Caucasians, suggesting the need for a
more diverse talent pipeline.

•

Compared to all Virginia industries across multiple sectors, annual earnings per job are high
across the 17 private-sector aviation and aerospace industries at $92,700. (Not including public
sector space research and technology). Still, that amount is $12,900 less than the national earnings
per job in these industries of $105,600.

•

Overall, employment concentration in the 17 private-sector industries (not including public sector
space research and technology) combined is 0.68, which is significantly less than the national
job concentration. In other words, the industries have 32% fewer jobs than expected in Virginia,
based on national job numbers. Employment has remained relatively stable from 2011-2016,
decreasing only slightly by 503 jobs, or less than 1%. Nationally, these industries experienced
job growth of 2.4% during that same period. However, the industries in Virginia are projected to
increase by 731 jobs (3.0%) from 2016-2021, outpacing the national growth rate of 2.5%.

•

Virginia has a significant aviation-related industry presence. Employment in 2016 for airports and
airlines was 19,439, accounting for 75% of total employment in Virginia’s aerospace and aviation
industry. Overall, Virginia has ten percent more aviation jobs than expected compared to the
nation.11

Aerospace and aviation industries are dynamic and rapidly changing, and Virginia has experienced recent
gains and losses in terms of employment, research investments, and company locations. DOAV envisions
a more proactive approach to training, development and STEM education in order to maintain and grow
a skilled workforce to retain and attract employers, with the goal of enhancing Virginia’s competitive
leadership in the aviation and space industry.

11 EMSI 2017.1 Class of Worker Dataset
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Space Workforce Development and
Education in Virginia
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In this section, we synthesize the key strengths and
weaknesses of Virginia’s aviation and aerospace industry
and workforce assets, as well as key opportunities
moving forward. This section is not an exhaustive
inventory, but a curated collection of the most significant
comments and findings from our data collection
process. Much of the data and quotes below are from
our primary data collection, including interviews and
input sessions with hundreds of Virginia stakeholders,
as well as surveys and interviews with airport operators,
K-12 educators, and informal educators and program
leaders. To read an expanded version of this analysis, see
Appendix 3. We also provide an inventory of existing
education programs in Appendix 5.

a range of education programming, STEMoutreach, and research to support aerospace and
aviation;

Virginia’s Aviation and Space
Workforce Development and Education
STRENGTHS

Virginia already has a robust aviation and aerospace
system with “strong existing institutions and
programs”, to the degree that Virginia residents,
businesses and policy makers can readily understand
why space and aviation is an important component
of the state’s identity. The Commonwealth offers a
“full spectrum of assets” that build on their individual
strengths through “a willingness to collaborate” and
partner on outreach, education and research activities.
These assets include:
•

Federal assets such as DoD sites, NASA
Langley and Wallops Flight Facility;

•

Numerous higher education institutions offering

•

The Commonwealth Center for Advanced
Manufacturing (CCAM) which serves as an
innovative industry-university research and
training model in support of advanced aerospace
manufacturing;

•

Several world-class museums that include a
focus on aviation and aerospace;

•

A significant presence of businesses in a number
of aviation and aerospace subsectors;

•

A state government that strongly supports the
industry as illustrated by the outreach programs
and funding provided by Virginia’s Department
of Aviation as well as the work done by the
Governor’s Aerospace Advisory Council and the
Virginia Aviation Board.

Research related to space and aviation is one industry
subsector that particularly excels in Virginia. NASA
Langley, Jefferson Labs, Wallops Flight, CCAM,
universities, private industry, and other entities
conduct aviation and aerospace-related research in the
Commonwealth. Virginia’s industry concentration in
Space Research and Technology is 450% greater than
the national average, and much greater than any other
aerospace and aviation industry subsector.

Sixty-six public-use airports, around 200 private
use airports, 12 aviation/technical schools, and
53 flight schools with over 8 million annual
airport visitors and a total economic impact of
$28.8 billion in the Commonwealth, according
to a 2010 study.

•

AV

Many of these strong businesses and institutions
invest in our state’s education system to foster
a “quality of education and focus on STEM” in
Virginia. K-12 STEM instruction in Virginia is rapidly
expanding with the help of education materials from
NASA, Virginia Space Grant Consortium, Virginia’s
Career and Technical Education (CTE) program, and
Virginia Career View. Airports and numerous other
organizations ranging from 4-H to the Civil Air Patrol
16
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offer resources to enhance STEM education. K-12
STEM programs and CTE programs now have multiple
options for students. Virginia’s community colleges
provide a range of programs and continue to add targeted
programming to support aviation-related careers.
Virginia’s colleges and universities are strong in many
areas related to aviation and aerospace occupations.
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Consequently, the percentage of Virginia K-12 students
interested in STEM majors or careers increased by 7%
between 2012 and 2016. By 2016, 56% of Virginia
students expressed a STEM interest compared to just
48% of students nationally.12 According to Virginia
Performs 2016 data, Virginia awarded 51 associate’s
degrees in STEM fields per 100,000 residents, exceeding
the nationwide rate of 37 STEM-related associate’s
degrees per 100,000 residents. This rate of STEM degree
awards was sixth highest nationally and greater than that
of peer states North Carolina (28), Maryland (28), and
Tennessee (21).13

industries in Virginia was $106,000 in 2016, and many
occupations within aviation and aerospace have high
wages, particularly when compared to other large sectors.
Across all sectors, average weekly wages per employee
in the Commonwealth have increased faster than the
percent growth in the Consumer Price Index, indicating
that the real incomes and spending power of workers
grew. Since the end of the Great Recession, the average
weekly wage of a Virginia worker has risen 18 percent
(from $779.88 to $918.41).

AV

Virginia’s Aviation and Space
Workforce Development and Education
WEAKNESSES/THREATS

Despite our assets, Virginia has not capitalized on its
strengths or invested in the aviation and aerospace
industry as much as other states. Virginia has different
aerospace and aviation strengths than its competitors,
with a much greater research presence and supportive
infrastructure for research and development. However,
the Commonwealth has not established a clear strategy
to maximize that strength. Several stakeholders report
hearing aviation and
aerospace described as a
weakness in Virginia, which
in a broad sense is inaccurate.
In some areas, Virginia
may be underperforming
when considering its central
geographic location, quality
workforce and supportive
assets. For example,
Virginia’s manufacturing
employment in aerospace is
weaker than many competitor states.

This collaboration and investment in STEM
education continues to pay off with an overall quality
workforce in the Commonwealth, particularly on the
more educated end of the
spectrum. Virginia ranked first
in the nation in 2014 for the
percentage of its workforce
in science and engineering
occupations (7.5%).14
Occupations in science,
technology, engineering,
and mathematics comprise
between 2 and 3 percent of
jobs in Virginia. This cluster
is expected to grow by 18%
though 2020, providing employment for more than
100,000 workers.15

Most Virginians have limited understanding of the
aerospace and aviation sector, its careers and its
role in ensuring Virginia’s economic health, which
indicates a need for improved communication,
collaboration and marketing among sector
stakeholders. For example, most General Aviation
airports cited their most important job is justifying their
existence and marketing their presence to local and
regional stakeholders. Particularly among educators

The aviation and aerospace sector provides overall
strong wages and high quality jobs, contributing
to industry-wide wage gains in Virginia as a whole.
The total earnings per job across 18 aviation and space
12 2016. The Condition of STEM in Virginia. ACT.
13 2016. “Workforce Quality.” Virginia Performs. Accessible at http://
vaperforms.virginia.gov/indicators/economy/workforceQuality.php#.
14 2016. “Workforce Quality.” Virginia Performs. Accessible at http://
vaperforms.virginia.gov/indicators/economy/workforceQuality.php#.
15 2014. STEM Report Card for Virginia. The Alliance for Science &
Technology Research in America.

17
CWP Cover-2017.indd 17

9/26/2017 12:35:57 PM

Virginia Aviation & Space Career and Workforce Implementation Plan
GINIA
VIR

RT

M

EN

IA
TIO N

D E PA

and students, there seems to be a limited understanding
of the sector. When asked about integrating aviation
and aerospace content into their curriculum, many
educators did not see aviation/aerospace as important
or fully understood the breadth and depth of careers.
Several stakeholders commented that K-12 students had
a “low awareness of aerospace career opportunities.”
They expressed a need for better awareness of existing
resources such as education materials, hands-on learning
opportunities and funding sources.
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Most notably, the industry will require aircraft mechanics
and technicians, avionics technicians, pilots, air traffic
controllers and airport managers.
Even with increased awareness of aviation and
aerospace, many barriers to entry exist such as
affordability and access, particularly for certain
populations. Aviation and aerospace programs and
businesses have fewer females, minorities, and lowincome students. The Aviation Week 2016 Workforce
Study found that minorities represented just 21.1% of
the aerospace and defense workforce, but comprise
37.7% of the U.S. population.
Women accounted for less than
22% of the workforce. This
is a long-standing industry
problem rooted in historic and
societal discrimination as well
as company cultures within the
industry.18

Several people commented that there is a “lack of a
consistent state-wide plan
and brand.” While there
are examples of strong
collaboration in Virginia,
input indicates there are
also examples of initiatives
not connecting with allies.
As one respondent stated,
“Some groups with stake
and resources in aviation
and aerospace do not
communicate or interact with each other.” Another
commented on the “lack of a coordinated effort to grow
interest in aviation”.

Funding for education is the
material challenge. Students
pursuing post-secondary
credentials, but not necessarily a bachelor’s degree, often
lack funding or other resources to access assistance.
Several informant stakeholders commented on this
challenge: “we need to help subsidize the cost of
training”; “we have a lack of need-based scholarships”;
and “we need more accessible and affordable skills
based programs”. More specifically, certain aviation
and aerospace credentials and licensures are particularly
costly, particularly those for more critical occupations
such as pilots.

This lack of aviation and aerospace industry
awareness may exacerbate other challenges such as
a decline in federal funding and possible declines
in workforce. Because federal government spending
accounts for nearly 30% of the state’s Gross Domestic
Product,16 Virginia has experienced more distress than
other states from the contractions in federal spending.
Virginia lost at least 25,000 active-duty military
personnel between 2000 and 2016.17

In addition, education attainment and deficiencies
in foundational knowledge and skill competencies
prevent the success of potential workers in the
sector. Many of the leading, higher wage, aerospace
and aviation occupations require a bachelor’s degree or
more. As much as 97% of occupations in Science and
Mathematics and 90% of Engineering and Technology
jobs require a Bachelor’s or more. In 2016, 37% of
adult Virginians had a high school diploma or less as
their highest level of educational attainment, slightly

While Virginia experienced a 10% population gain from
2006-2016, the number of eligible workers declined due
to outmigration of college educated workers, declining
labor force participation and fewer college enrollments.
Current and future supply of select occupations in the
aviation industry are also questionable as workers retire
with few potential workers in the education pipeline.
16 2016. Virginia State of the Commonwealth Report. Center for Economic
Analysis and Policy at Old Dominion University. Virginia Chamber of
Commerce. Accessible at: https://www.vachamber.com/wp-content/
uploads/2016/12/2016-State-of-the-Commonwealth.pdf
17 Ibid.

18 For an excellent overview of this history, see (1997). “Diversifying
the Workforce” in Taking Flight: Education and Training for Aviation
Careers. The National Academies Press. Accessible at https://www.nap.edu/
catalog/5433/taking-flight-education-and-training-for-aviation-careers.
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better than the national population.19 However, the rural
regions of Virginia do not perform as well. In Southwest
Virginia, 60% of individuals have a high school diploma
or less as their highest level of educational attainment.20
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To strengthen Virginia’s aviation and aerospace
assets, many stakeholders identified opportunities
to support the K-12 education system. Specifically,
they emphasized opportunities for professional
development of educators and counselors, for career
exploration, for career pathways development, and
for aligning industry competencies with Virginia’s
Standards of Learning (SOLs) elements. Teachers
surveyed overwhelmingly felt that more professional
development opportunities were the most important
approach to promoting aviation and space among
schoolchildren. The next most important activity was
exposure to mentors/employers in the field, which would
allow for more career exploration. Opportunities exist to
facilitate industry and researcher visits to K-12 schools
and programs; however, schools are limited in funding.

High school teachers called for greater emphasis on
STEM concepts in school. Several noted that many
students lacked the fundamental STEM knowledge
needed for upper level high school courses and more
interactive electives. Many stakeholders, including
manufacturing employers, also commented on the “low
math performance and low reading comprehension”
among students and employees. As many as 60% of
Virginia students were unable to complete math learning
assessments in K-12, according to Virginia Advanced
Study Strategies.
Finally, VDOE, FAA and other regulations and
mandatory requirements limit and constrain
flexibility, classroom time, and training options. For
instance, K-12 teachers are limited in the concepts and
subjects that they have time to
introduce and explore. Many
elementary school teachers
expressed that a major reason
why they were not able to
introduce aviation and space
concepts to students was that
they did not have the time
during the day. The majority
expressed constraints due
to adherence to Standards
of Learnings. Workplace learning experiences for
high school students in aviation (avionics, pilots, and
mechanics) is also constrained by FAA regulations,
which prohibit access by minors. FAA training and
certification requirements for instructors sometimes are
also obstacles to attracting experienced instructors from
industry or the military.

Many informants during
the planning process were
surprised to learn about
initiatives already in existence
to support career exploration,
which highlights an
opportunity to better market
and even enhance existing
efforts where appropriate.
Indeed, several respondents
explicitly mentioned
increasing the reach of existing Virginia Space Grant
Consortium programs including BLAST, VASTS and
Space Coast Scholars. Respondents also recommended
increasing availability and funding for teacher training
and resource awareness.
Another means of informing teachers and students
of career opportunities in aviation and aerospace is
development of career pathways. Virginia lacks clear
career pathway (or cluster) information for aviation
and aerospace. Career pathways help communicate and
describe career preparation and industry entry points for
teachers, counselors, students and parents.

19 2016. “Workforce Quality.” Virginia Performs. Accessible at http://
vaperforms.virginia.gov/indicators/economy/workforceQuality.php#.
20 Source: Emsi’s proprietary demographic data and the American
Community Survey.

Finally, stakeholders emphasized the need to support
basic STEM competencies at K-12 by identifying and
19

CWP Cover-2017.indd 19

9/26/2017 12:35:59 PM

Virginia Aviation & Space Career and Workforce Implementation Plan
GINIA
VIR

RT

M

EN

IA
TIO N

D E PA

promoting connections between Virginia’s Standards of
Learning (SOLs) elements and aerospace and aviation
related principles. For example, the Virginia SOLs have
“force, motion, and energy” in every grade, and several
teachers mentioned building rockets or paper airplanes
to demonstrate that principle, and another teacher
suggested that having more interesting and engaging
activities to demonstrate that principle at every age
level would be beneficial. Many teachers surveyed
indicated that if aviation and space related curriculum
and experiential learning activities were more explicitly
connected to the SOLs, they would be more eager to
introduce the material to their students. Teachers that
are able to incorporate maker spaces and use NASA
modules to teach STEM concepts, for example, report
high engagement among their students.
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skill sets in the military with those in compatible civilian
careers in aerospace and aviation and to offer experience
or prior training credits in degree programs, establishing
skill bridge programs.
Another opportunity involves Virginia’s
comprehensive network of airports. Virginia can
increase its airports’ capacity through improved
infrastructure and more funding for marketing and
programming. The airport is often the first impression
a visitor receives when coming to a community, and
airports play an important role in being local and
regional representatives to incoming businesses and
CEOs. As such, they can play a pivotal role as local
partners and serve in a supportive role of making
connections among local and state government, schools
and aviation/aerospace
businesses.

Helping existing workers
as well as current and
former military transfer
their skills to other
aviation and aerospace
occupations poses another
opportunity to support
the sector. The state’s
workforce and education
system may identify
transferability opportunities
and “pathways” for existing
workers who may be dislocated or in other industries
by providing career services, information, additional
training, or easier paths to attain certifications. These
efforts may include expanded use of apprenticeships
and work-based trainings to help more workers
transition into skill-intensive, in-demand positions in
aviation and aerospace.

Airports around the state
conduct a number of events
and activities that engage
youth, families and others
in aviation. These are
important to continue. As
several respondents shared,
introducing youth to airports
and planes is amongst the most
effective ways to incubate
future career interest. One
stakeholder commented, “The middle and high school
years are key – most who become pilots were introduced
to flying during these ages by a friend or relative”. Still,
several expressed the sentiment that airports could be
more effective advocates for aviation and aerospace.
Airports could offer more school, youth and familyoriented events, and partner in skills-based training
provided they have sufficient resources.

Meanwhile, as many as 18,000 people leave Virginia
military bases each year and enter the civilian
workforce. Virginia supports roughly 26,000 uniformed,
civilian, and contract employees with functions relating
to military aerospace. The Commonwealth encompasses
27 military bases, including 11 installations with
military aviation operations. Stakeholders repeatedly
described veterans and exiting military as an underdeveloped resource in Virginia. There is a need to align

The new federal administration has discussed
infrastructure and modernization investments, which
may create new jobs and enhance prospects for future
growth. Modernization and privatization of the national
air traffic control system has also been discussed, which
could create training needs and job opportunities;
however, privatization also has many uncertainties and
is a threat, as smaller carriers and private aircraft owners
could see costs increase.
20
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Several stakeholders highlighted the opportunity
to more clearly connect aerospace and aviation
with other ongoing Virginia initiatives in areas such
as cybersecurity, information technology, STEM
education, and unmanned systems. When state-level
focus is placed on an area such as cybersecurity, there
is an opportunity to draw the connections to aviation
and aerospace, in terms of shared workforce, shared
competencies, and more. Some respondents described
this as a way to be more visible and to be sure that the
needs and opportunities in aerospace and aviation related
to other initiatives are communicated and understood. As
one stakeholder commented, there is a “conglomeration
of clusters and initiatives, so how do you talk about
the broad overarching opportunities in aerospace and
aviation?”
M
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Section 4: Selected Bright Spots and Best
Practices in Aviation and Space Career and
Workforce Education and Development
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This section provides several exemplars of programs that encourage children, teens, and adults to consider and pursue
aviation and space careers. Within the Commonwealth of Virginia alone, there are over 170 unique programs and
initiatives that introduce STEM, space, and aviation concepts to children and adults of all ages. These programs range
from K-12 in-school/formal programs (about 60), formal post-secondary programs (70); and non-formal programs
taking place outside of school in the form of after-school programs, community events, and summer camps (30).
Other states also implement innovative programs that may be replicated in Virginia. Program descriptions in this
section may serve as inspiration to readers of different ways to increase interest and preparation for aviation and space
careers. Appendix 4 contains more details of the Bright Spot programs.

Non-formal or Extracurricular
Programming

for children and adults. Many of the exhibits have
applications to aviation and space careers, including
the “Dome” where visitors can view live astronomy
presentations and “Cosmic Expeditions” with stateof-the art high definition equipment. There are several
interactive outreach programs that help children and their
parents learn and get excited about science. One such
program called “The MiX” is designed to foster interest
about STEM careers; the
interactive maker space
for youth ages 13-18
aims to introduce them to
science through building,
problem solving and
creating.

Educators and workforce professionals agree that the
first step in introducing careers to children and adults
is increasing awareness of those possibilities. For this
reason, non-formal programs that are open to the public
and include a wide variety of activities for all ages are
especially useful.

The Virginia Beach
Public School
Planetarium has
fostered interest in
astronomy through
interactive and
immersive experiences
The Aircraft Owners
for almost 50 years.
and Pilots Association
They introduce and
(AOPA) “You Can
cultivate interest in
Fly” program is the first
astronomy and other
Figure 4: Image Credit: Virginia Beach City Public Schools
of its kind, offering
space related careers
high school students
though public shows
comprehensive
four-year
aviation
study options that are
and year round field trips. Programs are structured to
aligned to rigorous math and science standards used in
comply with Virginia’s Standards of Learning. Visitors
many states. You Can Fly offers a number of resources
learn about constellations, planets and comets, current
and programs to support flying clubs, encourage best
events and space exploration topics, a variety of
practices in flight training, get lapsed pilots back in the
spacecraft models that show the solar system, and about
air, bring AOPA’s resources and expertise to pilot groups
the history of astronomy.
across the country, and help high school students learn
The Science Museum of Virginia in Richmond
more about careers in aviation. A particularly effective
provides a rich array of interactive experiences
23
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initiative is AOPA’s You Can Fly Ambassadors who
spend their days visiting airports in their regions, talking
to pilots, meeting with flight schools and clubs, hosting
educational seminars, and generally bringing AOPA’s
resources to the pilot community. The Ambassadors
serve as free consultants to flying clubs and flight
schools and others who aim to make flying more
accessible, affordable and approachable.
The Museum Of Flight And ACE Aerospace Camp in
Seattle, Washington preserves and exhibits historically
significant air and space artifacts to inspire an interest in
science, technology, and the humanities. The Museum’s
Boeing Academy for STEM Learning offers both on-site
and outreach STEM programs, which deliver immersive,
user-driven experiences on the
subjects of aviation, space and
robotics. The Museum of Flight
also offers numerous summer
camps through its Aerospace
Camp Experience (ACE).
For instance, kindergarteners
participate in week-long halfday offerings that include
themes on flying gadgets,
flying dinosaurs and beginning
robots. Students in grades 2-3
learn about the Blue Angels, meet pilots and explore
jets. Students in advanced camp for grades 8-9 study
aerodynamics and construct experiments in an actual
wind tunnel, or participate in space training simulations,
part of which includes scuba diving to experience natural
buoyancy.

T OF

in Huntsville. The state believes in supporting students
interested in aerospace careers by connecting them with
this program, which has inspired more than 700,000 men
and women since its inception in 1982.

AV

The Aviation Exploring and associated Aviation Career
Education Academy in Irving, Texas provide two
interesting bright spot models. Aviation Exploring serves
middle and high school students through interactive
career activities facilitated by trained business leaders
in a local community. Interested students can go to
a national program website and click on “Aviation
Exploring” to receive career information and connections
to local or regional program offerings and mentors. The
related Aviation Career Education
Academy is a week-long program
for 40 high school students.
Students participate in a range of
hands-on activities including flight
simulation and flight training.

Airport Activities

Regional Airports serve a critical
function in introducing aviation
careers to children. In fact, in many
rural areas, regional airports are
often the only connection community members have
to aviation. Indeed, many pilots (both commercial and
recreational) credit these small airports as the reason they
decided to pursue pilot training. In addition to general
operations and flight training, several airports in the
Commonwealth have strong outreach missions that foster
community interest.

The Russell Elementary School Space Shuttle
Mission Simulation in Smyrna Georgia engages fourth
and fifth grade students in the Title 1 school in a yearlong after-school training program. Students try different
positions in Mission Control or the Space Shuttle
Simulator Intrepid, and then simulate a 27-hour space
mission every May. Graduates of the program have
entered engineering and space-related career fields.

Lonesome Pine and Culpeper Regional Airport are
two examples of active airports. As a small and remote
general aviation airport, Lonesome Pine Airport in
Wise County, VA has benefited from its openness to new
partnerships and strong existing partnerships within and
outside the community. It’s active Airport Commission,
for instance, schedules and operates about seven school
field trips annually for students, pre-K to post-secondary
levels. The airport has become a community partner for
the region’s unmanned systems (UAS) initiative, an effort
to attract and grow unmanned systems manufacturing and
testing activities to the region. The Culpeper Regional
Airport strives to open its doors to the surrounding

Space Academy for Leading Students in Alabama
(SALSA) is funded by the State of Alabama Legislature,
and awards two students between 12 and 14 from every
legislative district in Alabama. Students attend the
Space Academy at the U.S. Space and Rocket Center
24
CWP Cover-2017.indd 24

9/26/2017 12:36:03 PM

Virginia Aviation & Space Career and Workforce Implementation Plan
GINIA
VIR

RT

M

EN

IA
TIO N

D E PA

community through annual air festivals and events for
population segments such as women and veterans. For
16 years, the airport has hosted a free air show event to
help educate the public on the importance of a local GA
airport. They have also collaborated with local secondary
schools and Germanna Technical College’s drone
program to facilitate the growing interest in building and
flying aerial drones.
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teachers report that it is often difficult to align these
nationally-developed lesson plans with the Virginia
SOLs.
The Rural Math Innovation Network is run by
Virginia Advanced Study Strategies with a mission to
prepare tomorrow’s workforce by fostering partnerships
and providing services to support student success for
advanced study. This is a unique opportunity for highneed rural school divisions to increase teacher and
student success and help prepare students for entry into
STEM-H careers.

The Paine Field Snohomish County Airport in
Everett, WA is a privately owned reliever airport
outside of Seattle, hosting over 650 aircraft. The airport
is home to a Boeing manufacturing plant and Aviation
Technical Services, the largest aerospace repair facility
in North America. For 15 years Paine Field was the
home of Science of Flight for Teachers. This four-day
class introduced educators to the scientific principles
of flight, provided them with instructional strategies
for students, and exposed them to the many career
opportunities for students. In 15 years, the airport trained
over 250 teachers. The program closed in 2015 because
it had achieved its mission, and exhausted its supply of
local teachers who had not taken the course and were
interested in the program.

One group that works with students and teachers to
implement programs to assist with formal and nonformal space and aviation curriculum planning is the
Virginia Space Grant Consortium (VSGC). The

Colorado Department of Transportation Airport
Internship Program was driven by a state mandate to
promote aviation education in Colorado. The program
supports 50% of the costs for interns, up to $16,000
per year per intern. For example, if the airport is able
to pay $8/hr., the program can match that sum to pay
interns $16/hr., making the internship more attractive to
potential students. The program is flexible in that it meets
the differing needs of airports in the state. In May 2017,
seven airports were participating in the program with 11
interns total.

VSGC coordinates and develops aerospace-related
and high technology educational and research efforts
throughout the Commonwealth. At the junior high level
for example, VSGC operates a “Building Leaders for
Advancing Science and Technology” summer program
where students engage in hands-on learning sessions
with college faculty, and explore STEM topics and
aerospace-related professions and research areas. High
School students have the opportunity to participate
in the Virginia Space Coast Scholars program, which
begins with a dynamic on-line series of learning modules
followed by a seven-day summer learning academy
at NASA Wallops. Students work in project teams to
explore topics and skills integral to mission design while
enhancing STEM competencies and learning more about
NASA flight missions and career opportunities. The
Virginia Aerospace Science and Technology Scholars
program allows high school juniors to participate during

In-School Activities and Resources for
Teachers

Classroom work can play a significant role not only in
capturing student’s interest in aviation and space career
opportunities but also in helping them gain the necessary
skills to succeed in these careers. Many relevant space
and aviation concepts are taught as a part of the Virginia
Standards of Learning curriculum in the 4th and 5th
grades. Teachers can supplement this material with
downloadable modules from places like NASA, though
25
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the academic year in an on-line NASA-developed
course, aligned with Virginia SOLS, using a Space
Exploration theme to enhance STEM skills. Students
may also participate in an expenses-paid residential
summer academy at NASA Langley. A number of
private aerospace companies also support the program,
engaging with students and NASA and providing
career exploration and awareness support. VSGC
does significant work at the community college level,
connecting students to research experiences at NASA
Langley and Wallops, paid internships, scholarships, and
for-credit classes. They also provide faculty professional
development workshops at NASA Wallops to train
faculty in educating students about both hard and softskills required for a meaningful career.

T OF

Engineering is Elementary works to foster engineering
and technology literacy among children nationwide.
EiE provides curriculum that integrates engineering
and technology concepts and skills with elementary
school science topics. The project also helps elementary
school educators enhance their own understanding of
engineering concepts and pedagogy.

as a STEM model, with a focus on piloting, aircraft
maintenance, engineering, and aviation security/safety.
The Aviation Academy engages over 350 students in a
small community of learning on the “airport campus” of
the Newport News/Williamsburg Airport. The Academy
offers an FAA Pilot Ground School. A recent funding
award will help the school establish an Unmanned Aerial
Vehicle club and a manufacturing club geared towards
AV

female students. Members of the Unmanned Aerial
Vehicle club will learn to build and fly vehicles or drones,
while the manufacturing club will educate and expose
young women to manufacturing careers. The school has
received many recognitions in Virginia and nationally
including being designated a national model school
by the Society of Manufactured Engineers Education
Foundation.

Asset Inc. (Achieving Student Success through
Excellence in Teaching) in Philadelphia, PA is a
nonprofit focused on K-12 education. The focus is on
providing teachers professional development and handson curriculum materials in science. ASST helps teachers
learn problem-based inquiry models and hands-on
approaches to science learning.

The mission of Raisbeck Aviation High School, in
Tukwila, Washington is to prepare students for college,
career, and citizenship through a rigorous projectbased learning experience in the context of aviation
and aerospace. Approximately 100 freshman per year
explore potential careers through job shadowing at the
FAA and airports. As sophomores, students are paired
with industry professionals to assist with clarifying
goals, establishing timelines, and networking. Internships
are offered in 10th and 11th grade. As seniors, students
complete a project that integrates students’ career
readiness.

Lockheed Martin STEM Outreach is an example of
a private employer that offers a number of initiatives
and resources to support STEM learning and career
awareness. Many programs encourage Lockheed
Martin employees to work directly with K-12 and
post-secondary students to help them learn about
opportunities in STEM careers.

K-12 STEM, Aviation and Aerospace
Schools

Several K-12 institutions dedicated solely to providing
specialized training for the aviation and space workforce
also exist.

The Southwest Aeronautics, Mathematics and Science
Academy in Albuquerque, New Mexico prepares
students in grades 7-12 through an interactive STEM

The Denbigh High School Aviation Academy in
Newport News, Virginia has been nationally recognized
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educational model. The aviation program has four tracks:
engineering, maintenance, air traffic control and pilot.
All courses are linked to local colleges and universities
through dual enrollment programs. The program focuses
on individualized computer-based instruction that allows
students to study off-campus at any time of day or night.
Many students spend only a small portion of the week on
campus.
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education, many of them using their EVIT training to
secure employment to help pay their college tuition.

Postsecondary Career Pathway Programs

The West Michigan Aviation Academy in Grand
Rapids, Michigan provides curriculum for students who
have a passion for aviation and/or an interest in STEM.
All electives are focused on
engineering and aviation. In
9th and 10th grade, students
take courses in aviation history
and literature, engineering and
robotic systems. In 11th grade,
students choose an engineering
or aviation track and have the
option to become certified
pilots by their senior year.
Connections to industry include
focused interaction during
monthly events that match
professionals with students to discuss aviation careers,
and job shadowing experiences with local aviation and
aerospace employers.

Liberty University’s School of Aeronautics was
founded in 2002 and is one of only a handful of fouryear degree aviation schools in Virginia. The program
has grown over the past 14 years to over 800 students
and several aviation majors, minors, options and
certificates (both residential and online). Students will
graduate with a B.S. in Aeronautics and can enter the
workforce through commercial airlines (where most go),
corporate jobs, the military,
mission work, and unmanned
aerial systems work. It allows
for completion of its four-year
pilot degree online, with flight
training completed at any one
of its 44 flight training affiliates
across the United States,
allowing students who might
otherwise be unable to relocate
to Lynchburg (such as military
veterans) to complete their
training near their residence.
The flight training affiliate program has nearly 500
enrolled students. Liberty University also has a rigorous,
one-year FAA A&P Maintenance Certificate Program.

The East Valley Institute of Technology (EVIT) in
Mesa, Arizona offers tuition-free programs to both
high school and adult students in the region. High
school students (including charter and home-schooled)
spend half their day at EVIT and the other half at their
sending high school or home school. Students learn
about air transportation operations, air traffic controls,
airframe and power plant maintenance, flight operations,
unmanned aerospace vehicle operations, and flight
attendant skills. High school students can also receive
dual enrollment credit through the local community
college in aviation maintenance, and ground school/
flight training. Typical graduates go on to become
airline pilots, aircraft mechanics, air traffic controllers,
UAS Operators, aircraft managers, flight attendants,
and aircraft maintenance technicians. Two out of three
EVIT students (high school and adult) go on to higher

Hampton University’s (HU) Department of Aviation
is the only one of the 105 Historically Black Colleges
and Universities (HBCU) in America with an FAAapproved ATCI program. The department’s advisory
board is composed of representatives from across
the aviation field and is the driving force behind the
department’s outreach programs and curriculum. HU
offers a bachelor of science in flight education and a
bachelor of science in aviation management (residential
or online) with an option for an air traffic control
concentration or an airport administration concentration.
Students may prepare for a professional pilot career, or
learn aviation law and the basics of flight to position
themselves for management positions within the FAA.
HU also offers associate’s degrees in air traffic control
and in flight education. Recently, HU has begun offering
classes in Unmanned Aircraft Systems (UAS) and is
27
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trying to establish a bachelor of science in aviation
management with a concentration in UAS.

T OF

Aviation Institute of Maintenance (AIM) is a key
Virginia training asset and part of a successful group of
companies, which first began in Norfolk, Virginia, in
1969. AIM has 11 aviation maintenance schools licensed
by the FAA and are accredited by the Accrediting
Commission of Career Schools and Colleges (ACCSC)
in 9 states. AIM has two campuses in Virginia, one in the
northern Virginia area and one in Hampton Roads. AIM
prepares its adult students for careers and certifications
as: Aviation Maintenance Technician (AMT); Aviation
Maintenance Technical Engineer (AMTE); Aviation
Maintenance Technician Helicopter (AMTH); Avionics
Technician; Aircraft Dispatcher; Combination Welding.

hangar at Shenandoah Valley Regional Airport. Program
graduates have found jobs with Dynamic Aviation,
airports, and other regional employers such as Avotek.
So far, 100% of graduates have passed the federal exams
required for careers in the industry. BRCC will now offer
the first public commercial pilot program in the state,
offering students 17 college credits through a partnership
with Blue Ridge Aviation and the Shenandoah Valley
Regional Airport. The accelerated model is designed to
enable students to complete in one year.
AV

The South Carolina Aeronautical Training Center
at Trident Technical College in Charleston is an
$80 million facility that, when completed, will help
train workers for Charleston area aerospace firms like
Boeing, and for other advanced manufactures. The
Center will house the college’s two-year aeronautical
students program, with over 5,300 students in courses
such as aircraft maintenance and assembly technologies,
composite manufacturing, robotics and mechatronics.
The state of South Carolina is dedicating nearly $50
million to the project with a focus on strengthening the
state’s talent pipeline for the aerospace industry.

Many of the bright spot initiatives listed above require
collaboration between private industry, business,
education, and local government, including airports.
In the Shenandoah Valley, Blue Ridge Community
College, Shenandoah Valley Regional Airport, and
Dynamic Aviation, exemplify the benefits of this
type of collaboration. In 2007, BRCC launched its
AMT program, which included instructional space in a
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Section 5
The Plan – Vision, Goals
and Strategies
VISION: Enhance and support Virginia’s identity as a national
leader for aerospace and aviation excellence and education.
GOAL 1. Promote the visibility and importance of aviation
and aerospace in Virginia through enhanced statewide
coordination, communication and collective focus.
GOAL 2. Engage more Virginia K-12 students in classroom,
informal education, and experiential curriculum, programs,
and activities related to aviation and space; and better prepare
students for careers in the field through STEM learning, career
awareness and “flagship” programming.
GOAL 3. Develop stronger aviation and space industry talent
pipelines of adult workers by aligning outreach, training and
assistance resources in support of critical employer needs, indemand occupations and high-potential opportunity areas (such
as UAS).
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Section 5: The Plan – Vision, Goals and
Strategies
EN

T OF

This section synthesizes study findings and reassesses the goals from the 2012 Virginia Aviation and
Space Workforce Analysis and Strategy Development report. That report offered nine high-level strategy
recommendations. This study consolidates the recommendations into a central vision, with three key goal
areas and strategies (see below). The next section provides a possible implementation Road Map with strategy
descriptions, expected time-line and recommended actors.
VISION: Enhance and support Virginia’s identity as a national leader for
aerospace and aviation excellence and education.
GOAL 1. Promote the visibility and
importance of aviation and aerospace
in Virginia through enhanced statewide
coordination, communication and
collective focus.

GOAL 2. Engage more Virginia
K-12 students in classroom, informal
education, and experiential curriculum,
programs, and activities related to
aviation and space; and better prepare
students for careers in the field through
STEM learning, career awareness and
“flagship” programming.

GOAL 3. Develop stronger aviation
and space industry talent pipelines of
adult workers by aligning outreach,
training and assistance resources in
support of critical employer needs, indemand occupations and high-potential
opportunity areas (such as UAS).

Establish An Aviation-Aerospace Sector Working Group (Strategy 1a)
Develop A One-Stop Sector Statewide Portal (Strategy 1b)
Collaborate With Other Statewide Programs (1c)
Develop Partner-Aligned Career Pathways (1d)
Explore Development of a Fund or Foundation (1e)
Develop Focused Online Career Modules (Strategy 2a)
Align Aviation/Space Resources With Standards of Learning (2b)
Engage In High School Redesign (2c)
Consider Developing Aviation And Space Week (2d)
Create Or Expand Participation in Aviation/Space Competitions (2e)
Develop Funding to Support K-12 Student Field Trips and Learning
Experiences (2f)
Promote AOPA’s You Can Fly Program (2g)
Expand Professional Development Training For K-12 Educators
Related To Space, Aviation, or STEM (2h)
Develop Middle School Career Modules (2i)
Enhance Support and Participation in Exemplar K-12 Programs
(Formal and Informal) (2j)
Expand STEM Internship Program (Strategy 3a)
Develop Virginia Airport Internship Program (3b)
Defray Certification Costs (3c)
Engage In Regulatory Advocacy (3d)
Conduct Employer Workshops (3e)
Develop Bridge Or On-Ramp Programs For In-Demand Occupations
(3f)
Conduct Outreach To Underrepresented Groups (3g)
Create Regional Sector-Oriented Career Expos (3h)
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Section 6
Road Map –
Implementation Steps
and Guidelines
Goal Area 1: Promote the visibility and importance of
aviation and aerospace in Virginia through enhanced
state-wide coordination, communication and collective
focus.
Goal Area 2: Engage more Virginia K-12 students
in classroom, informal education, and experiential
curriculum, programs, and activities related to aviation
and space; and better prepare students for careers in
the field through STEM learning, career awareness,
work experiences, and “flagship” programming.
Goal Area 3: Develop stronger aviation and space
industry talent pipelines of adult workers by aligning
outreach, training and assistance resources in support
of critical employer needs, in-demand occupations,
and high-potential opportunity areas (such as UAS).
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Section 6: Road Map – Implementation
Steps and Guidelines
T OF

Goal Area 1: Promote the visibility and
importance of aviation and aerospace
in Virginia through enhanced statewide coordination, communication and
collective focus.

AV

would be very useful, perhaps even critical, to identify
and engage an outside ongoing facilitator or support
organization to help guide the working group and also to
advance the work in support of the plan between meeting
sessions, and support coordination across organizations.
Possible Approach:

Description and Justification: As detailed in section 4 of
this report as part of the assessment of Virginia’s current
aviation and space career and workforce activities,
numerous stakeholders commented on the lack of a
state-wide emphasis or collective vision and focus
concerning aerospace and aviation, as well as a lack of
communication in some areas.

1. Department of Aviation will identify entities
that are action oriented and have program
or project related staff who agree to actively
participate in a new aviation and aerospace
sector-focused working group that is specifically
focused on coordinating and advancing work
(implementation) associated with the goals of
the plan. Representatives from government,
industry, formal and information education,
associations and clubs would be invited to an
initial organizational meeting (preferably both
in-person and telecom attendance would be
available). Not all organizations attending the
first meeting will choose to attend or actively
participate, but they will know that this group
exists and can serve as a conduit for sharing
information.

Strategic Action 1a: Establish a Virginia
Aviation and Aerospace Sector Working
Group
Description: Currently there are some state-wide groups
where key actors assemble for specific purposes.
These include the Virginia Aviation Board and the
Virginia Aerospace Advisory Council. These are public
bodies with a policy emphasis that do have a focus on
supporting state-wide activities and policy actions in
support of aviation and aerospace. In addition, there are
industry groups for aviation businesses and aerospace
businesses that meet regularly. The Virginia Space Grant
Consortium also convenes quarterly meetings of higher
education and other educational and resource partners.

The working group (which may adopt the name
“Virginia Aviation and Space Education Forum”
or similar) will meet regularly and implement
the plan by assessing the Strategic Action Items
under each of the three goal areas and organizing
them by priority based on value, resources, and
support available from required actors; and
then moving forward with implementation in
the identified order. Funding and enabling state
policy may also be factors and the group will
have access to a higher level Policy Committee
for recommendations and assistance in these
areas.

The recommended action here is to establish a new
aviation and aerospace sector-focused working group
that is focused more specifically on coordinating and
advancing work (implementation) associated with the
three goals of this plan. The group would be less policyfocused and more action-oriented, with representation
from program or project-level actors from important
entities such as DOAV, VSGC, VDOE, VCCS, NASA,
industry representatives, educators, and others. The
group would include a geographic diversity as well and
meet regularly in-person and also via teleconference
or other methods to allow for easier participation. It

2. Prior to the organizational meeting,
recommendations will be developed for who
may be engaged to act as the outside ongoing
32
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3. At the organizational meeting the purpose and
goals of the working group will be clearly
explained to those in attendance as well as what
is expected (time, staff, funding) of entities
that choose to participate. Decisions will need
to be made regarding the management of the
working group. Will they have officers or will
the facilitator run the meetings? Who will be the
conduit to the Policy Committee?
4. An information pipeline (Facebook page, etc.)
needs to be established at or near the time of
the organizational meeting so that working
group information can be made available to the
aviation, space and workforce community in
Virginia. The recommended website (Goal Area
1, Strategic Action 1b) may come online within
1-2 years but something needs to be available
sooner.
5. A higher level Policy Committee will be
engaged and might consist of select members
from the Virginia Aviation Board, Governor’s
Aerospace Advisory Council, etc. These
individuals would not be involved in the routine,
day to day processes of the working group or be
expected to attend every working group meeting
but will advise and assist the working group
with matters regarding policy, funding and legal
issues and will meet when necessary.
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facilitator or support organization to guide the
group. This entity, once engaged, will advance
the work in support of the plan between
meeting sessions, support coordination across
organizations, provide administrative support
(meeting notices, minutes, meeting/telecom
setup, managing corporate or non-profit status
paperwork, contract administration, etc.)
and serve as the “permanent address” for the
organization. A decision needs to be made
regarding whether this facilitator or support
organization will work under contract (and who
will fund this) or will work as a volunteer. The
scope of the responsibility for this entity, and
who they report to, needs to be clearly outlined.

T OF

Implementation Timeframe: Short-term (less than a year);
group becomes an on-going entity.
Key Actors: Virginia Department of Aviation, (DOAV),
Virginia Space Grant Consortium (VSGC), Virginia
Economic Development Partnership (VEDP), Virginia
Community College System (VCCS), Virginia
Department of Education (VDOE), NASA Langley,
Commonwealth Center for Advanced Manufacturing
(CCAM), Science Museum of Virginia.
AV

Strategic Action 1b: Develop a high-profile
one-stop state-wide web-portal for the
aerospace and aviation sector in Virginia.
Description: Virginia lacks a one-stop web portal
that would serve to highlight Virginia’s assets and
strengths in space and aviation, provide information on
existing employers and industry, provide information
to prospective employers, and serve as an entry-point
for resources for educators, students, and parents.
VEDP does have a page on its web-site focusing on the
aerospace industry and DOAV’s website offers resources
and links as does VSGC. However, the recommendation
here is for a more visible, high-quality web-presence for
the state, perhaps in conjunction and aligned with a statewide marketing and awareness campaign and associated
tagline.
Possible Approach:
1. DOAV would meet with VEDP to discuss
interest in a web portal and its role in supporting
existing industry and workers, as well as statewide branding related to aerospace and aviation
industry attraction. DOAV and VEDP would also
discuss possible web-portal features and content
that may be of interest and importance.
33
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3. DOAV and VEDP would procure one or more
estimates of the costs for developing and
maintaining web portal.
4. DOAV and VEDP would identify possible
funding sources and prepare presentations or
funding requests as appropriate.
5. Pending funding, DOAV and VEDP would move
forward with soliciting bids for the work.
Implementation Timeframe: Mid-term (1-2 years):
exploratory conversation and preliminary research
(6 months or less); costs estimates and identification
of desired features (6-12 months); funding sources
identification and attainment of funding from private/
public sources (12-18 months; solicitation, contracting,
and web development (18-24 months).
Key Actors: Virginia Economic Development
Partnership, Virginia Department of Aviation, Virginia
Aerospace Advisory Council.

Strategic Action 1c: Engage with other
state-wide initiatives and groups to comarket and/or incorporate aviation and
space as appropriate.
Description: Virginia often identifies critical industry
sectors for workforce development and/or industry
attraction. Cybersecurity is a recent prominent example.
There may be opportunities to align marketing and
informational materials to highlight cybersecurity needs,
occupations, and opportunities within aviation and
aerospace. This action entails an ongoing group such
as the recommended working group that can identify
such opportunities to align and engage resources and
materials.
Possible Approach:
1. See Strategic Action 1a.
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2. DOAV and VEDP would research similar statewide sector-focused web portals to identify other
features and content of note.

T OF

Strategic Action 1d: Partner with
industry, DOE, VCCS, and others to
develop a unified career pathways model
for in-demand aviation and aerospace
careers in Virginia.
AV

Description: In aviation and aerospace industries, certain
occupations emerge as scarce or in-demand. Either an
industry grows/changes and gains new jobs, or retirees
leave the industry and consequently create vacancies in
existing jobs. In aviation, three occupations with growing
numbers of vacancies due to retirees are pilots, aviation
maintenance technicians, and air traffic controllers. In
aviation and aerospace manufacturing as well as research
and development industries, a mixture of growing/
changing industry and retirees has resulted in the need
for aerospace and mechanical engineers, machinists and
software developers.
The following two pages illustrate optional on-ramps
and approaches to entering these careers. They were
created to provide a general overview of each indemand occupation’s common career pathway. Each
pathway highlights aspects of academic and vocational
programming that lead to skill sets and certifications
preferred by employers of these occupations. Those
aspiring towards these occupations may not pursue all
the on-ramps or stops listed on these pathways; however,
they may choose among the options listed here to gain the
qualifications necessary for these in-demand occupations.
We recommend using these illustrations as a foundation
and refining them through additional industry and partner
engagement into a clear visual or visuals that can be
shared with a range of partners and incorporated in career
and resource materials across the commonwealth
Implementation Timeframe: Mid-term (1-2 years)
Key Actors: Virginia Aviation and Aerospace Sector
Working Group, DOAV, DOE, VCCS, industry partners,
and others.

Implementation Timeframe: Mid-term (1-2 years)
Key Actors: Virginia Aviation and Aerospace Sector
Working Group, DOAV, VEDP, VCCS.
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Description: A dedicated fund or a foundation or other
non-profit entity might serve as a way to attract increased
funding support for some of the work identified in
this plan, and for the ongoing work of establishing
and growing Virginia’s stature as a leader in aviation
and aerospace. At one point, the DOAV and education
partners were engaged in the Virginia Aviation and
Space Education Forum, established as an independent
corporation. While inactive, the entity retains its
corporate status and there may be opportunities to reestablish and re-energize this organization around some
of the activities and aspirations outlined in this plan.
Possible Approach:
1. DOAV would establish a working budget
for ongoing planning activities, leading the
working group, advancing some of the key
strategic actions outlined in this plan.
2. DOAV would engage the working group to
discuss sources of funding.
3. DOAV would also engage one or more
individuals experienced in non-profits/
fundraising (perhaps even informally on a
pro bono basis) to discuss the advantages
and disadvantages associated with
establishing a more active non-profit/
foundation to attract and manage moneys
and advance key goal areas.
4. DOAV and consultants (formal or
informal) would present their findings and
recommendations to the working group
for consideration, including an outline
of possible funding sources and ways to
approach donors and funders.
Implementation Timeframe: Mid-term (1-2 years)
Key Actors: Virginia Aviation and Aerospace Sector
Working Group, DOAV.
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Goal Area 2: Engage more Virginia
K-12 students in classroom, informal
education, and experiential curriculum,
programs, and activities related to
aviation and space; and better prepare
students for careers in the field through
STEM learning, career awareness, work
experiences, and “flagship” programming.
IA
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Strategic Action 1e: Explore development
of a fund or foundation to attract and
manage funding to better support the
work of promoting and advancing
aerospace and aviation in Virginia.

T OF

AV

Description and Justification: As evidenced in sections
4 and 5 of this report, Virginia currently offers a number
of programs and educational offerings that advance this
goal. However, the exposure of K-12 students to aviation
and space career activities and educational programming
is minimal in some areas, and unevenly distributed
across the Commonwealth. This study reinforced the
recommendation from 2012 that more could be done
in this area, to provide more students with career
information, exposure to space and aviation content in
classroom curriculum, and to expand or replicate “bright
spot” or “flagship” programs.

Strategic Action 2a: Work with Virginia
CareerView and the Virginia Department
of Education to offer modules or more
concentrated on-line information on space
and aviation-related careers.
Description: Virginia Career VIEW (Vital Information
for Education and Work) is recognized as the
Commonwealth’s Career Information Delivery System
for all students in grades K-8 in Virginia. The project
is coordinated by Virginia Tech with support from the
Virginia Department of Education. The mission is to
inform, encourage, and support the education and career
development of the people of Virginia and Virginia
Career VIEW serves school counselors, educators,
workforce development professionals, students, parents,
and job seekers through career resources, research,
outreach and professional development training.
Most of the resources are web-based and there is
information on aerospace and aviation occupations, but
the information is dispersed and not aligned as a cohesive
umbrella for aviation and space-related careers. The
suggestion here is to work with Virginia CareerView
38
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for incoming Fall 2018 public school
freshmen in Virginia high school’s will
require career exposure components and
capstone experiences.
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to more fully develop a set of comprehensive career
materials and resources under a unified space and
aviation focus.

T OF
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Implementation Timeframe: Mid-term (1-2 years).
Key Actors: Virginia Tech, Virginia CareerView,
Virginia Department of Aviation, Virginia Department of
Education.

Description: The new requirements for high school
learning will more specifically emphasize career
exploration and exposure, and include capstone projects.
This is an opportunity to engage high school students
with aerospace and aviation options. The question
remains of how best to include aviation and space in
the career cluster information provided to high school
students.

Strategic Action 2b: Align space and
aviation related learning resources, lesson
plans, and materials with state Standards
of Learning across the curriculum, and
make widely available to schools and
educators in an accessible and easy to use
format.

Implementation timeline: Short-term (Less than 1 year).
Key Actors: The
recommendation here is for
the state-level policy bodies
(such as Virginia Aerospace
Council) supported by
DOAV and VSGC to engage
the Governor’s Office and
DOE in this conversation
and for any implementation
steps to be advanced by
the Virginia Aviation and
Aerospace Sector Working
Group (see goal area 1 of this report), in conjunction
with the DOE.

Description: There is a wealth
of learning resources available
to educators related to aviation
and space content and concepts.
However, it is not always easy
or straightforward for educators
to locate materials that tie in to
lesson plans and SOL objectives,
particularly in subjects across
the curriculum. The goal here
is to better assemble a collection of educator resources
and sample activities (such as visiting an airport or using
a NASA learning module) that align with SOL learning
objectives.

Strategic Action 2d: Consider
development of a state-wide initiative to
support a Virginia Aviation and Space
Week (or Month) at every elementary and
middle school in Virginia.

Implementation timeline: Mid-term (1-2 years).
Key Actors: The DOAV, perhaps in conjunction with
VSGC or the Virginia Aviation and Aerospace Sector
Working Group (see goal area 1 of this report), would
contract this activity and oversee the work. Completed
work product could be distributed to schools/educators
via websites and/or as a hard copy resource.

Description: There is a lack of a high-profile statewide
public outreach and school-based effort to highlight
aerospace and aviation. There are exceptions in some
localities and school systems. The Wise County example
in section 5 offers one local model. This action involves
providing every school with a resource tool-kit annually.
To minimize costs, the toolkit can be an on-line PDF
resource that is re-used with annual updates. The toolkit
would provide a model and resources for schools to
conduct activities related to a Virginia Aviation and

Strategic Action 2c: Engage the
VDOE and explore opportunities for
incorporating aviation and spacerelated career exploration and exposure
experiences as part of the statewide High
School Redesign process. New standards
39
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Space Week. This could be a designated week or month
state-wide, or simply be a resource for schools to use
during a week that best fits with their own school
calendar. The latter option may afford schools more
flexibility. Currently, August has a National Aviation
Day, but most public schools have limited instructional
time in August which is why a Virginia-focused week or
month should be considered. Virginia has an aerospace
day in February, but the majority of focus seems to be
on policy-makers and not disseminating aviation and
aerospace more widely amongst youth, schools, and the
general public. The toolkit would provide marketing and
information materials and templates, curriculum links,
and resources for activities and field trips. To enhance
visibility and adoption, schools
can also apply for funding to
support a special event or field
trip associated with the week.
The kit could also include
media materials so that schools
could promote the week and
tie it in to the overall state
marketing and communicating
messages.
Implementation timeline: Midterm (1-2 years).
Key Actors: The DOAV, in conjunction with the Virginia
Department of Education and the Virginia Aviation and
Aerospace Sector Working Group (see Goal Area 1 of
this report). Funding would most likely be sourced from
industry sponsors.

Strategic Action 2e: Consider
development of a state-wide aviation
and space-related competition or
challenge event, and/or to encourage
more widespread and geographically
distributed participation in national-level
competitions such as the Team America
Rocketry Challenge.
Description: Competitions and challenge events can
spark engagement, interest, and learning. As one
example, the Team America Rocketry Challenge (TARC)
has become the world’s largest student rocket contest
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and a key piece of the aerospace and defense industry’s
strategy to build a stronger U.S. workforce in science,
technology, engineering and mathematics (STEM).
Sponsored by the Aerospace Industries Association (AIA)
and the National Association of Rocketry (NAR), TARC
was created in the fall of 2002 as a one-time celebration
of the Centennial of Flight, but has since become an
annual program with over 5,000 students participating
each year. The contest challenges students to design, build
and fly a rocket to safely carry a raw egg payload to a
specific altitude and back within a certain amount of time.
The contest’s rules and scoring parameters change every
cycle to challenge the students’ ingenuity and encourage a
fresh approach to rocket design.

T OF

AV

Student teams in Virginia
have engaged in other
design challenges, such as
constructing a small satellite
or designing a planetary
rover. Charlottesville High
School students have regularly
qualified for the international
robotics competition, which
has included programming
code for controlling robots
on the International Space Station. Participation in these
challenges is typically driven by interested teachers
or club sponsors, and usually at schools with a STEM
focus or at governor’s schools. There is potential here to
use the challenge model to spark interest more widely
among students at schools across the Commonwealth.
This action recommends exploring a Virginia-specific
challenge competition at the middle or high school level,
and exploring ways to encourage more widespread
participation in national competitions. One consideration
might be a competition or challenge surrounding UAS
given Virginia’s emphasis on this emerging industry as
well as mainstream interest in drones.
Implementation timeline: Mid-term (1-2 years).
Key Actors: The DOAV, VSGC, in conjunction with
the Virginia Department of Education and the Virginia
Aviation and Aerospace Sector Working Group (see Goal
Area 1 of this report). Funding would most likely be
sourced from industry sponsors.
40
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Strategic Action 2f: Provide a funding
pool to support field trips for K-12
students to take fuller advantage of
Virginia’s aerospace and aviation assets,
such as airports and museums.

T OF

Implementation timeline: Short-term (less than a year).
Key Actors: The DOAV, in conjunction with airports,
schools, and youth clubs and programs.
AV

Strategic Action 2h: Support and expand
innovative professional development
experiences and training for K-12 and
Informal Educators related to space and
aviation or STEM.

Description: Field trips and airport visits were frequently
mentioned as important to sparking student interest in
aerospace and aviation career fields. Students in schools
located farther from key
Virginia assets are less able
to experience aerospace and
aviation-related learning trips.
Airport visits are also relatively
rare. Funding for field trips
could be tied to inclusion of
larger learning themes and
modules related to aerospace
and aviation and schools that
participate in Aviation and
Aerospace Week activities or demonstrate additional
space and aviation learning activities would be prioritized
for funding, as would schools located in more rural or
high-poverty localities.

Description: There are a number
Description
of programs that introduce
teachers to aviation and space
teaching resources and materials,
Virginia aerospace assets, and
STEM learning best practices. For
example, Lynchburg has hosted a
NASA-led multi-day professional
development session for teachers
in the Lynchburg region. As
another example, the Virginia Tech Center in Southwest
Virginia helped organize and lead a summer professional
development session for southwest Virginia teachers,
which included a state bus tour where teachers visited
places like NASA Wallops and learned more about space
flight and NASA resources. One challenge is that some
of these bright spot programs rely on one-time funding
and are not repeated. This action suggests identifying key
programs and replicating, expanding or periodically reoffering.

Implementation timeline: Mid-term (1-2 years).
Key Actors: The DOAV, in conjunction with the Virginia
Department of Education and the Virginia Aviation and
Aerospace Sector Working Group (see Goal Area 1 of
this report).

Strategic Action 2g: Promote AOPA’s You
Can Fly program in Virginia, including
helping to recruit and engage a cohort
of Virginia You Can Fly Ambassadors
and connecting those Ambassadors to
K-12 schools, afterschools, and other
youth groups across the Commonwealth
particularly in more removed or under
resourced communities.

Implementation timeline: Short-term (less than a year).
Key Actors: The DOAV and other partners in conjunction
with the Virginia Department of Education and the
Virginia Aviation and Aerospace Sector Working Group
(see Goal Area 1 of this report).

Strategic Action 2i: Provide space and
aviation career exploration modules for
middle school counselors.
Description: School counselors in Virginia are
under-resourced and less and less able to focus on
individualized career counseling with students. This
action suggests providing a clear set of one-time space
and aviation career information materials (a module) that
counselors can employ and share with student classes

Description: DOAV can help recruit Ambassadors
and work with airports to better connect Ambassadors
as classroom and youth club speakers around the
Commonwealth.
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Key Actors: The DOAV and other partners in conjunction
with the Virginia Department of Education and the
Virginia Aviation and Aerospace Sector Working Group
(see Goal Area 1 of this report).
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or individual students. The cybersecurity intuitive in
Virginia utilized a similar approach and their materials
and outreach may provide a template for implementation.

T OF

sector occupations and skills. Job seekers, graduates,
underemployed persons, and other workers require
resources and training to help them discover and attain
the competencies needed to fill in-demand space and
aviation jobs. Existing and prospective companies benefit
from better alignment of resources to help attract and
prepare workers and the development of internship,
apprenticeship, training, and related programs.
AV

Strategic Action 3a: Partner with VSGC
to expand the Commonwealth STEM
Industry Internship Program, increasing
the number of aviation and aerospacerelated host employers, as well as the
number and variety of student intern
participants and internship types.

Strategic Action 2j: Identify and enhance
support and participation for existing
“exemplar” K-12 programs that work
(including informal and extracurricular
activities).
Description: There are a number of programs in Virginia
that are viewed as strong or even exemplary. Some of
those include programming such
as Denbigh Aviation Academy
or the programs offered by the
Virginia Space Grant Consortium
such as BLAST, VASTS,
Virginia Space Coast Scholars,
and others. With more resources
and marketing, these programs
could be expanded or replicated
to include more students.
Implementation timeline:
Middle- term (1-2 years)
Key Actors: The DOAV and other partners in conjunction
with the Virginia Department of Education and the
Virginia Aviation and Aerospace Sector Working Group
(see Goal Area 1 of this report).

Description: VSGC’s Commonwealth STEM Industry
Internship Program (CSIIP) links
companies and undergraduate
STEM majors in Virginia. These
are typically paid internships that
provide students with valuable
opportunities to explore career
interests, develop mentoring and
networking relationships, and
apply their skills on real-world
projects. Participating companies
are from a variety of industries
including technology firms but there is tremendous
opportunity in ensuring that this type of program is
supported and continued and that a variety of aerospace
and aviation employers are engaged and participating as
host companies.

Goal Area 3: Develop stronger aviation
and space industry talent pipelines of adult
workers by aligning outreach, training and
assistance resources in support of critical
employer needs, in-demand occupations,
and high-potential opportunity areas (such
as UAS).

Implementation timeline: Mid-term (1-2 years)
Key Actors: VSGC, DOAV, and Virginia Aviation and
Aerospace Sector Working Group (see Goal Area 1 of this
report). Industry sponsors and supporters are also key to
implementation and funding and industry partners should
ideally be well represented on the working group.

Description and Justification: Industry and workforce
data, as well as direct input from stakeholders, suggests
a number of current and anticipated gaps in critical
42
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Strategic Action 3b: Explore development
of a Virginia Airport Internship Program,
placing upper level high school and/or
Community College students in summer
or school-year internship programs with
Virginia airports.
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academic eligibility requirements might receive funding
for a substantial portion of pilot licensure costs in
exchange for serving as a commercial pilot at a Virginia
airport for 3 years. This would strengthen the talent
pipeline while helping fill a critical shortage area for
smaller airports in the Commonwealth.
Implementation timeline: Longer term (2 plus years).
Key Actors: The DOAV, Virginia Aviation Board,
Airport Operators Council, and the Virginia Aviation and
Aerospace Sector Working Group (see Goal Area 1 of
this report).

Description: There are a number of airport-related
occupations that are not widely known or understood
by students who may have an interest. This action
recommends working to establish an airport-focused
internship program. The program might be similar in
concept to VSGC’s Commonwealth STEM Industry
Internships for Community College Students which
awards 10 grant-sponsored students annually; or to
Colorado’s Airport Internship Program, described in
section 5 of this report.

Strategic Action 3d: Explore
opportunities to advocate for improved
regulatory environment; such as
elimination or restructuring of FAA
regulations which constrain workplace
learning opportunities for high school
students or which limit more flexible
and creative training programs for
community and technical colleges.

Implementation timeline: Mid-term (1-2 years).
Key Actors: The DOAV, Virginia Airport Operators
Council and the Virginia Aviation and Aerospace Sector
Working Group (see Goal Area 1 of this report).

Description: Workplace
Description
learning experiences
for high school students
in aviation (avionics,
pilots, and mechanics)
may be constrained
by FAA regulations
which prohibit access
by students and minors. FAA training and certification
requirements for instructors sometimes are obstacles to
attracting experienced instructors from industry or the
military. Educational program models may be limited
by FAA constraints as well. While the state’s role in
this may be limited, there seems to be momentum for
pragmatic deregulation in the current national political
climate and Virginia can help be a voice and leader for
common sense policy shaping.

Strategic Action
3c: Explore
development
of one or more
programs and/or
funding sources
to help defray the
costs associated with certifications and
licensure in high-need occupations, such
as pilots.
Description: There are a number of critical occupations
that are difficult for students to fully pursue due to the
high costs of licensure and certification. The action
here is to explore development of programs or funding
streams to help defray the costs for high need, high
potential students. One model could be drawn from
teaching programs, such as Teach for America, in which
students who commit to teach for two years in a highneeds, high-poverty school system get a portion of their
student loans paid for them. An analogous Virginia
model could be that early-career students (high-school
or post high-school) who meet need, character, and

Implementation timeline: Longer Term (2 plus years).
Key Actors: Varied. Perhaps joint effort of Virginia
Aviation Business Association, Governor’s Aerospace
Advisory Council and Virginia Airport Operators
Council.
43
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services to individuals, including those
from populations under-represented
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(minorities and females are very underrepresented in many space and aviation
career fields).
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Strategic Action 3e: Plan and conduct a
workshop series for airports and other
aviation and aerospace employers on
designing and implementing successful
internships and work-based learning
experiences.
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Description: Some employers are less skilled and
experienced in successfully designing internships and
working with interns. This can result in poor internship
and work-based learning experiences for students and
in misperceptions about students and potential workers
from employers. By training employers on how best
to incorporate and supervise interns, this action hopes
to maximize the impacts and expand the utilization of
internships across the Commonwealth.

Description: Post-secondary students and adult workers
that receive career services and assistance often access
those through a two or four year college, a workforce
center, or through the employment commission.
This recommendation might take the form of a set of
materials on aviation and space occupations and training
programs that could be provided to counselors and
front-line workforce staff. In addition, workshops could
be offered for front-line staff that interact with workers,
perhaps as part of existing state-wide conferences
targeting community college and workforce staff. A
particular focus could be placed on outreach activities
with staff in locations or organizations that work with
high numbers of individuals from under-represented
populations.

Implementation timeline: Short-term (less than 1 year).
Key Actors: DOAV in partnership with higher education
and employers.

Strategic Action 3f: Identify, support, and
develop Bridge or On-ramp programs
for in-demand aviation and aerospace
occupations. The programs are designed
to provide remedial education and
training to help workers meet prerequisites for credential and curricular
programs.

Implementation timeline: Mid-term (1-2 years).
Key Actors: The DOAV, VCCS, Workforce
Development Boards, and other partners in conjunction
with the Virginia Aviation and Aerospace Sector
Working Group (see Goal Area 1 of this report).

Description: Some future employees lack key STEMrelated or other basic skill and knowledge competencies.
This prevents them from enrolling in training programs.
Community colleges and workforce development
organizations are increasingly partnering to offer
these type of programs, often specifically designed
as “on-ramps” to particular career fields. Coursework
may combine technical and soft skills, and often
selectively identify program participants based on some
combination of career interest and aptitude.

Strategic Action 3h: Consider regional
space and aviation focused job-fair
and career expo events in conjunction
with airports and regional industry
employers, to promote and market in a
visible way the current job opportunities
across the state as well as to provide
career information and increase career
awareness.

Implementation timeline: Mid-term (1-2 years).
Key Actors: DOAV in partnership with community and
technical colleges and workforce development boards.

Description: A combined career expo/job fair type
event could be held annually (perhaps four times per
year total) and rotated to each of the 16 local workforce
investment area regions in the Commonwealth. In four
44
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years, assuming four locations per year, the event would
have been held in each of the 16 regions. Where feasible,
airports would be ideal sites for the event. While many
airports offer some youth events, fewer engage with
other regional aerospace and aviation employers to
offer career programming and job information for adult
workers. Airports and other industry employers more
typically would participate in an area job fair with lots
of other employers across a number of industries. The
recommended action here emphasizes the marketing and
awareness and cross-company collaboration and sectorstrengthening potential that might result from regional
events highlighting aerospace and aviation careers and
job opportunities, as well as educational and training
offerings.
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Implementation timeline: Mid-term (1-2 years).
Key Actors: The DOAV, industry partners, Workforce
Development Boards, and others in conjunction with the
Virginia Aviation and Aerospace Sector Working Group
(see goal area 1 of this report).
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Much of the activities in this plan are difficult to assess in terms of impact. From a longerterm perspective the ultimate goal is for Virginia to be and remain in the top 5 states
nationally in terms of the overall aerospace and aviation sector. By some rankings and
measures, the Commonwealth already ranks quite high. For instance, Price Waterhouse
Cooper publishes annual Aerospace Manufacturing Attractiveness Rankings and Virginia
ranked fifth in 2015. However, Virginia dropped out of the top 10 in the 2016 rankings,
ranking 13th nationally. The rankings were based on weighted average of taxes, operating
costs (industry and overall wage rates, business climate, energy costs), industry size (existing
suppliers and supply/growth of workforce including available aerospace technicians,
engineers, mechanics) and educational attainment.
Below are a number of metrics that might be used to gauge Virginia’s progress over time:
•

Virginia to average a top 10 ranking over a five year period, and ideally to
consistently rank in the top 5 in the Aerospace Manufacturing Attractiveness
Rankings

•

Positive growth in the number of new jobs created annually in aerospace and
aviation.

•

Increase in the number of aerospace-related firms in Virginia.

•

Increase in the number of completions in key STEM training and education
programs.

•

Improvements in K-12 student STEM learning gauged by SOL scores.

•

Increases in annual earnings per job across aviation and aerospace sector.

•

Increase in student participation (K-12, community college and 4 year) in “exemplar”
space and aviation-focused programs such as those operated by VSGC or similar.

•

Increase in K-12 educator and counselor awareness of space and aviation careers and
resources.

•

Increase the percentage of Virginia K-12 students interested in STEM careers.

•

Increase in the number of STEM associate’s degrees awarded in Virginia.

•

Increase in the numbers and percentage of minorities and women earning STEM
degrees.

•

Increase in the numbers and percentage of minorities and women in the state’s space
and aviation workforce.

•

Increase in the number of educators (K-12 and community college) participating in
space and aviation related professional development activities.

•

Increase in the number of K-12 students participating in aerospace and aviation
related curricular modules or team competitions.
47
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Conclusion
Goal Area 1: Promote the visibility and importance of
aviation and aerospace in Virginia through enhanced
state-wide coordination, communication, and collective
focus.
Goal Area 2: Engage more Virginia K-12 students
in classroom, informal education, and experiential
curriculum, programs, and activities related to aviation
and space; and better prepare students for careers in the
field through STEM learning, career awareness, work
experiences, and “flagship” programming.
Goal Area 3: Develop stronger aviation and space
industry talent pipelines of adult workers by aligning
outreach, training and assistance resources in support
of critical employer needs, in-demand occupations, and
high-potential opportunity areas (such as UAS).
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Aviation and space is a significant economic sector in Virginia and the Commonwealth has potential to enhance its
many substantial assets and existing successes. This plan has identified a number of existing strengths, challenges and
opportunities as well as a number of bright spot programs and initiatives.
Through a synthesis of industry and workforce data, public engagement, and stakeholder feedback, the plan identifies
three primary goal areas and a number of corresponding strategic actions. There is always an inherent challenge in
moving from planning to action. Through a number of actions in goal area 1, this document offers a road map for
advancing implementation through enhanced state-wide coordination and a dedicated on-going working group. The
table below summarizes the goals and strategic actions.

Goal Area 1: Promote the visibility and importance of aviation and aerospace in Virginia through
enhanced state-wide coordination, communication, and collective focus.
Strategic Actions

Timeframe

1a. Establish a Virginia Aviation and Aerospace
Sector Working Group

Short Term
(>1 year).

1b. Create a high-profile one-stop Virginia-wide
web-portal for the aerospace and aviation sector
1c. Engage with other state-wide initiatives and
groups to co-market and/or incorporate aviation and
space

Mid-term
(1-2 years)

1d. Develop a unified career pathways model for indemand space and aviation occupations.

Mid-term
(1-2 years)

1e. Explore development of a dedicated fund or a
foundation to support these goals and Virginia’s
aspirations in space and aviation.

Mid-term
(1-2 years)

Mid-term
(1-2 years)

Key Actors
DOAV, VSGC, VEDP, VCCS,
VDOE, NASA Langley, CCAM,
SMV
VEDP, DOAV, VAC
Virginia Aviation and Aerospace
Sector Working Group, DOAV,
VEDP, VCCS
Virginia Aviation and Aerospace
Sector Working Group, DOAV,
DOE, VCCS, industry
Virginia Aviation and Aerospace
Sector Working Group, DOAV.
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Goal Area 2: Engage more Virginia K-12 students in classroom, informal education, and
experiential curriculum, programs, and activities related to aviation and space; and better prepare
students for careers in the field through STEM learning, career awareness, work experiences, and
“flagship” programming.
2a. Offer learning modules or concentrated online
Short-term
Virginia Tech, Virginia
information on space and aviation-related careers.
(>1 year)
CareerView, DOAV, VDOE
Work contracted by DOAV,
2b. Align space and aviation learning resources
VSGC, Virginia Aviation and
Mid-term
with Virginia SOLs and make widely available to
Aerospace Sector Working
(1-2 years)
educators in an accessible format.
Group. Informed by Virginia
CareerView process.
State-level policy bodies (such
as Virginia Aerospace Advisory
Council), DOAV, VSGC to
2c. Incorporate aviation and space-related career
Short-term
engage the Governor’s Office
exploration and exposure as part of the statewide
(>1 year).
and DOE and advanced by the
High School Redesign process.
Virginia Aviation and Aerospace
Sector Working Group and
DOE.
DOAV, VDOE, Virginia
2d. Develop a state-wide initiative to support a
Mid-term
Aviation and Aerospace Sector
Virginia Aviation and Space Week (or Month) at
(1-2 years)
Working Group. Industry
every elementary and middle school in Virginia.
sponsor funding.
DOAV, VSGC, VDOE, Virginia
2e. Develop a state-wide aviation and space-related Mid-term
Aviation and Aerospace Sector
competition or challenge event.
(1-2 years)
Working Group. Industry
sponsor funding.
2f. Fund field trips for K-12 students to take fuller
DOAV, VDOE, Virginia
Mid-term
advantage of Virginia’s aerospace and aviation
Aviation and Aerospace Sector
(1-2 years)
assets, such as airports and museums.
Working Group
2g. Promote AOPA’s You Can Fly program
DOAV, in conjunction with
in Virginia, including Virginia You Can Fly
Short-term
airports, schools, and youth
Ambassadors. Connect Ambassadors to groups in
(>1 year)
clubs and programs.
more under-resourced communities.
2h. Support and expand innovative professional
DOAV, VDOE, Virginia
development experiences and training for K-12 and Short-term
Aviation and Aerospace Sector
Informal Educators related to space and aviation or
(>1 year)
Working Group.
STEM.
DOAV, VDOE, Virginia
2i. Provide space and aviation career exploration
Mid- term
Aviation and Aerospace Sector
module for middle school counselors.
(1-2 years)
Working Group.
2j. Identify and enhance support and participation
DOAV, VDOE, Virginia
Mid- term
for existing “exemplar” K-12 programs that work
Aviation and Aeropace Sector
(1-2 years)
(including informal and extracurricular activities).
Working Group.
EN
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Goal Area 3: Develop stronger aviation and space industry talent pipelines of adult workers by
aligning outreach, training and assistance resources in support of critical employer needs, indemand occupations, and high-potential opportunity areas (such as UAS).
3a. Expand the Commonwealth STEM Industry
Internship Program, to include more aviation and
aerospace placements.

Mid-term
(1-2 years)

3b. Develop a Virginia Airport Internship Program.

Mid-term
(1-2 years)

3c. Develop programs and increasing funding to
defray the costs of certifications and licensure in
high-need occupations, such as pilots.

Longer term
(2+ years)

3d. Advocate for improved regulatory environment;
such as elimination or restructuring of FAA
regulations which constrain workplace learning
opportunities for high school students or which limit
more flexible and creative training programs for
community and technical colleges.
3e. Create internship workshops for airports
and other aviation and aerospace employers on
designing and implementing successful work-based
learning experiences.
3f. Identify, support, and develop Bridge or
On-ramp programs for in-demand aviation and
aerospace occupations
3g. Conduct individualized career awareness and
placement outreach and assistance, especially with
under-represented populations.
3h. Implement regional space and aviation focused
job-fair and career expo events to promote and
market in a visible way the current job opportunities
across the state as well as to provide career
information and increase career awareness.

VSGC, DOAV and Virginia
Aviation and Aerospace Sector
Working Group. Implementation
and funding from industry
DOAV, VAOC, Virginia Aviation
and Aerospace Sector Working
Group
DOAV, VAB, VAOC, and the
Virginia Aviation and Aerospace
Sector Working Group

Longer Term
(2+ years)

VABA, VASBA, VAOC

Short-term
(>1 year)

DOAV in partnership with
higher education and employers.

Mid-term
(1-2 years).

DOAV in partnership with
community and technical
colleges and workforce
development boards

Mid-term
(1-2 years).

The DOAV, VCCS, Workforce
Development Boards, and others
in conjunction with the Virginia
Aviation and Aerospace Sector
Working Groups

Mid-term
(1-2 years)

The DOAV, industry partners,
Workforce Development Boards,
and others in conjunction
with the Virginia Aviation and
Aerospace Sector Working
Group
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This study draws from multiple sources of qualitative and quantitative data, collected through an
iterative process. In other words, data was gathered and shared at various stages of the project,
informing subsequent data collection and enriching the data analysis over time.
Data collection was multi-faceted and included:
• Review of numerous past and concurrent reports related to aviation and aerospace in
Virginia including:
o

Virginia’s Aerospace Industry: An Economic Impact Analysis (2010)

o

Virginia Airport System: Economic Impact Study (2011)

o

Virginia Aviation and Space Workforce Analysis and Strategy Development
(2012)

o

Competitive Analysis of Virginia’s Aviation Industry (2012)

o

Unmanned Vehicle Systems in Virginia (2016)

•

Industry and workforce quantitative data analysis based on national, state, and proprietary
secondary data sources.

•

Review of other existing secondary information including industry reports and research.

•

Inventory of existing education, career awareness and workforce-related programming in
Virginia.

•

Primary, qualitative data collection through interviews, surveys, site visits, and group
discussions eliciting input from over 250 informant stakeholders in Virginia including:
o

State policy officials

o

K-12 educators

o

Airport managers and assistant managers

o

University researchers and educators

o

Community and technical college leaders and instructors

o

Industry representatives

o

Workforce development professionals

o

Informal education and museum program leaders and directors

o

Economic development professionals

o

Representatives of organizations including NASA, Virginia Space Grant
Consortium, Virginia Economic Development Partnership, Virginia Aerospace
Council, and Virginia Aviation Board

•

An airport manager survey to understand better the operations, community engagement
and needs of airports across the commonwealth. During Spring and Summer 2016, we
sent out requests for survey responses twice directly to airports and twice through the
Virginia Department of Aviation. Fifty-two percent of airports responded, some through
multiple individuals. A detailed breakdown of response rate per airport is included in
Table 7.

•

K-12 surveys and associated interviews were critical to the overall assessment of aviation
and space workforce development and education in Virginia. The survey was distributed
electronically and in-person at two events – the Virginia Association of Science Teachers
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In addition to survey responses, OED representatives also engaged teachers in short
conversations about ways they introduce aviation and space careers to students, and
challenges they face in doing so. We received 163 responses to the survey and the
percentage distribution of teachers across levels of public education is displayed in Figure
1.

Figure 1: Educator Survey, percent of responses from Elementary, Middle, and High School educators

•

Research and interviews on best practices and program models from Virginia and
elsewhere in the United States, related to aerospace and aviation workforce development
and education.

•

Two statewide stakeholder large-group input sessions with a wide range of stakeholder
participants that helped:
o

Generate feedback and suggestions to the secondary data findings

o

Develop an assessment of the current situation for workforce development and
education in Virginia

o

Inform better understanding of some of the challenges and opportunities
suggested by initial qualitative data from interviews and site visits.

The Virginia Tech Office of Economic Development compiled data from these numerous and
diverse sources to develop the following four sections of this report. Beginning with Section
three, we provide an updated overview of industry and workforce data and trends, as well as
market information and trends.
Section four encompasses a current assessment of space and aviation workforce development
and education in Virginia. Our secondary data analysis combined with interviews and group
discussions generated data related to the strengths, weaknesses, opportunities and threats specific
to Virginia’s aviation and aerospace workforce. That section combines these responses into the
most central thematic items corroborated by data and representing crucial elements of greatest
relevance for workforce development.
Section five summarizes and highlights some examples from our review of Virginia and national
“Bright Spot” programs. The bright spot focus represents an attempt to ensuring that the identified
strategies and actions proposed in section six, are based on proven successful and impactful
programmatic and tactical approaches.
Section six provides a set of recommended strategies, and associated possible tactics or actions.
This section synthesizes our results from the earlier sections, including the quantitative and
qualitative information, as well as supplemental research and DOAV input. The result is a set of
overarching strategy recommendation areas, along with a set of possible tactics or policies that
could be pursued in support of each recommendation.
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Aviation and aerospace in Virginia is a multifaceted set of industries and occupations. An initial challenge
to quantifying Virginia’s workforce is defining which industry segments to include. There is no generally
accepted standard for measuring aerospace and aviation at a state or national level. Industries are classified
using the government-defined standard North American Industry Classification System (or NAICS). NAICS
uses a 2- through 6-digit classification hierarchy, with five levels of detail. Each digit in the code is part of
a series of progressively narrower categories, and the more digits in the code signify greater classification
detail.
The 2011 technical report on Virginia’s aviation and aerospace workforce included information on 18 six-digit
industries, listed below1:
Table 1: Industries Included in the 2011 Technical Report on Virginia’s Aviation and Aerospace
Workforce
NAICS
Description
Sector
Search, Detection, Navigation, Guidance, Aeronautical, and
334511
Manufacturing
Nautical System and Instrument Manufacturing
336411
Aircraft Manufacturing
Manufacturing
336412
Aircraft Engine and Engine Parts Manufacturing
Manufacturing
336413
Other Aircraft Parts and Auxiliary Equipment Manufacturing
Manufacturing
336414
Guided Missile and Space Vehicle Manufacturing
Manufacturing
336415
Guided Missile and Space Vehicle Propulsion Units
Manufacturing
Other Guided Missile and Space Vehicle Parts and Auxiliary
336419
Manufacturing
Equipment
481111
Scheduled Passenger Air Transportation
Transportation
481112
Scheduled Freight Air Transportation
Transportation
481211
Nonscheduled Air Passenger Chartering
Transportation
481212
Nonscheduled Air Freight Chartering
Transportation
481219
Other Nonscheduled Air Transportation
Transportation
488111
Air Traffic Control
Transportation
488119
Other Airport Operations
Transportation
488190
Other Support Activities for Air Transportation
Transportation
517410
Satellite Telecommunications
Information
611512
Flight Training
Education
927110
Space Research and Technology
Public Administration
This report uses those same 18 industries as a baseline for comparative purposes. Virginia total employment
in aerospace and aviation across the 18 industries was 26,070 in 2016. Compared to all Virginia industries,
annual earnings per job are high across the aviation and aerospace industries at $106,000 when all 18
industries are included.
It is relevant to note that companies in these 18 NAICS categories do not necessarily encompass ALL aviation
and aerospace-related employment in Virginia. For instance, some companies manufacture products used in
multiple industries, so a company may be categorized in automotive or another manufacturing industry even
if some of their products are used by the aerospace or aviation industry.
As another example, some workers in aerospace and aviation OCCUPATIONS are employed by companies
categorized in industries other than these 18. One example that comes to mind is a pilot employed by a
hospital or private company. We do attempt in the occupations portion of this section to look more broadly at
this type of employment. Nevertheless, the selected 18 NAICS sectors used here for aerospace and aviation in
Virginia encompasses most of the workers in this sector.
1 2011. Virginia’s Aviation and Aerospace State of the Workforce: 2011 Technical Report. Chmura Economics & Analytics. Accessible at: http://www.
doav.virginia.gov/Downloads/Studies/Workforce%20Development%20Study/AerospaceWorkforce_TechnicalReportADA%20(2).pdf
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Examining industry types at greater levels of specificity can help to identify sectors of strength
or emerging sectors of opportunity. There are a number of ways to explore industry sectors, and
one useful measure is employment concentration, measured by location quotient (LQ). The LQ of
an industry is a way of quantifying how “concentrated” an industry is in a region compared to a
larger geographic area, such as the state or nation.
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Within these industries, we can also approximate the competitiveness of an industry by measuring
the actual change in jobs over a period against the expected change in jobs given national
performance and trends. The measure for this is termed the “competitive effect” and a number
over zero is considered positive.
The table on pages 15 and 16 helps depict those companies in the same industry category that
are growing from 2011-2016 (look for blue shaded cells), projected to grow from 2016-2021
(look for orange shaded cells), highly concentrated (look for green shaded cells), and competitive
against national trends (look for yellow shaded cells). In addition, the table provides earnings by
industry as well as demographic information (percentages of male and female worker by industry,
of workers over age 45 by industry, and of non-white workers by industry).
Virginia’s highest concentrations of employment are in these industries: Space Research and
Technology (450% greater than national average); Other Nonscheduled Air Transportation (320%
greater than national average); Other Airport Operations (160% greater than national average);
Scheduled Freight Air Transportation (150% greater than national average); and Satellite
Telecommunications (144% greater than national average).
There are some items of particular note for Virginia’s workforce pipeline:
• Most industries are projected to significantly gain jobs over the next five years.
•

Most industries have a high percentage of workers that are age 45 or above, suggesting an
aging workforce and future workforce supply needs.

•

Most industries have a higher percentage of males; and of Caucasians, suggesting the
need for a more diverse talent pipeline.

•

Compared to all Virginia industries across multiple sectors, annual earnings per job are
high across the 17 private-sector aviation and aerospace industries at $92,700. (Not
including public sector space research and technology). Still, that amount is $12,900 less
than the national earnings per job in these industries of $105,600.

•

Overall, employment concentration in the 17 private-sector industries (not including
public sector space research and technology) combined is 0.68, which is significantly less
than the national job concentration. In other words, the industries have 32% fewer jobs
than expected in Virginia, based on national job numbers. Employment has remained
relatively stable from 2011-2016, decreasing only slightly by 503 jobs, or less than 1%.
Nationally, these industries experienced job growth of 2.4% during that same period.
However, the industries in Virginia are projected to increase by 731 jobs (3.0%) from
2016-2021, outpacing the national growth rate of 2.5%.

•

Virginia has a significant aviation-related industry presence. Employment in 2016 for
airports and airlines was 19,439, accounting for 75% of total employment in Virginia’s
aerospace and aviation industry. Overall, Virginia has ten percent more aviation jobs than
expected compared to the nation.2

2 EMSI 2017.1 Class of Worker Dataset
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334511

Search, Detection,
Navigation,
Guidance,
Aeronautical, and
Nautical System
and Instrument
Manufacturing

336411

Aircraft
Manufacturing
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Table 2: Aerospace and Aviation Industry Data by NAICS (six digit)
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#
2016
estab

#
2016
jobs

Comp.
Effect

LQ

% 20112016
jobs
change

%
20162021
jobs
change

Earnings

35

2,496

-88

0.75

-14%

8%

$172,841

7

256

-133

0.04

-35%

19%

%
M/F

%
over
age
45

%
nonwhite

69% M
31% F

64%

26%

$123,336

77% M
23% F

48%

14%

336412

Aircraft Engine
and Engine Parts
Manufacturing

7

221

132

0.10

151%

45%

$87,931

95% M
5%F

48%

6%

336413

Other Aircraft
Parts and Auxiliary
Equipment
Manufacturing

14

733

-99

0.25

-4%

-6%

$81,906

75%M
25%F

69%

7%

336414

Guided Missile
and Space Vehicle
Manufacturing

6

13

-104

0.01

-89%

54%

$233,475

Insf.
Data

Insf.
Data

8%

336415

Guided Missile
and Space Vehicle
Propulsion Units

2

339

161

1.28

64%

24%

$84,738

Insf.
Data

Insf.
Data

24%

336419

Other Guided Missile
and Space Vehicle
Parts and Auxiliary
Equipment

0

0

NA

NA

NA

NA

NA

NA

NA

NA
43%

481112

Scheduled Freight Air
Transportation

12

488

134

1.50

40%

12%

$56,002

60%M
40%F

61%

481211

Nonscheduled Air
Passenger Chartering

42

424

6

0.52

-3%

27%

85,304

81%M
19%F

52%

10%

481212

Nonscheduled Air
Freight Chartering

11

72

-127

0.32

-62%

-22%

$125,878

83%M
15%F

48%

4%

481219

Other Nonscheduled
Air Transportation

19

480

-325

3.24

-8%

32%

$77,534

79%M
21%F

42%

13%

488111

Air Traffic Control

5

35

20

0.49

106%

34%

$87,689

80%M
20%F

Insf.
Data

20%

488119

Other Airport
Operations

62

3,744

-49

1.63

36%

17%

$31,560

70%M
30%F

46%

488190

Other Support
Activities for Air
Transportation

105

2,578

-209

0.87

1%

7%

$74,759

75%M
25%F

48%

44%

517410

Satellite
Telecommunications

33

337

-37

1.44

-29%

-1%

$172,890

79%M
21%F

54%

28%

611512

Flight Training

20

194

-48

0.41

-15%

18%

$87,137

66%M
34%F

54%

927110

Space Research and
Technology

5

2,040

Insf.
Data

4.52

Insf.
Data

Insf.
Data

$119,400

Insf.
Data

Insf.
Data

58%

31%
Insf.
Data
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Employment for airports and airlines was 19,439 in 2016, with airports providing 3,779 jobs, airlines 13,081 jobs, and
aviation support services 2,578 jobs. These industries account for 75% of total employment in Virginia’s aerospace
and aviation industry group. Virginia has ten percent more jobs than expected compared to the nation due to the
network of active airports in the state.3
However, employment has increased by only two percent or 366 jobs since 2011, while national employment
increased by seven percent. In other words, since 2011, Virginia has had 1,508 fewer new jobs than it should if it were
to keep up with national trends. The decline in employment by commercial airlines and nonscheduled charter freight
transportation have contributed greatly to this lag in growth. Another contributing factor is the slower growth in the
aviation support services industry, one percent growth compared to nine percent nationally. Aviation support services,
which includes independent companies for aircraft maintenance and repair, piloting and inspection services, already
has an employment concentration 8% below the national average.
Earnings per job also fall behind the national average, by about $8.5K. Aviation support services is the only industry
out of the three with greater earnings per worker than national averages: $4.9K more a year. Compared to total
industry earnings per worker in Virginia, airline and aviation support services earnings greatly surpass the state
average by $30K and $11K respectively. Airport earnings fall behind the state by about $31K.4
The success of airports, airline carriers and aviation support services are contingent on one another. Airlines are
tenants of airports. Their operations rely on the capacity and quality of airport facilities. Airports today, particularly
commercial airports, must cater to the needs of airline carriers, reliant on their success and choice of air routes. As the
aviation industry has become more market-driven in the last four decades, airlines have often left smaller commercial
airports in favor of larger hubs. These smaller airports then tend to struggle to attract new carriers, dedicating time and
resources. Both airlines and airports hire companies in the aviation support services industry to maintain the quality of
their services. Although as GA and smaller commercial airports lose airline and/or other patronage, they have fewer
resources to hire these services regularly, particularly as supply is limited in Virginia.
As airlines often operate across states, this report focuses primarily on how airports operate in Virginia, what ways
to support their operations, and how to coordinate better education opportunities with these entities. Virginia is host
to over 67 public-use airports, with 48 airports as part of the Federal Aviation Administration (FAA) national airport
system.5 The FAA distinguishes between airports based on the total number of passenger enplanements annually,
providing the following categories:6
Table 3: Number of Virginia Airports by Airport Category7
Airport Type
Number
Commercial
9
Reliever
6
General Aviation
33
National
0
Regional
8
Local
15
Basic
8
Unclassified
2
Other Public Use
19
67
TOTAL
3 EMSI 2017.1 Class of Worker Dataset
4 Ibid.
5 Federal Aviation Administration. “National Plan of Integrated Airport Systems (NPIAS) Report.” Retrieved from https://www.faa.gov/airports/planning_
capacity/npias/; Federal Aviation Administration (Sept 2016). “2017-2021 National Plan of Integrated Airport Systems (NPIAS) Report.” Retrieved from https://
www.faa.gov/airports/planning_capacity/npias/.
6 Federal Aviation Administration. “Airport Categories.” Retrieved from https://www.faa.gov/airports/planning_capacity/passenger_allcargo_stats/categories/
7 Federal Aviation Administration (Sept 2016). “2017-2021 National Plan of Integrated Airport Systems (NPIAS) Report.” Retrieved from https://www.faa.gov/
airports/planning_capacity/npias/; Virginia Department of Aviation (2015). “Virginia Airport Directory.
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Commercial Service. These airports have scheduled passenger service with at least 2,500
boarding passengers per year. Virginia has eight primary airports with each serving more
than 10,000 passengers annually: two large hub airports—Dulles International and Reagan
National Airports—that serve over 20 million passengers annually; two small hubs that provide
international services; and four nonhubs making up less than 0.05% of annual passenger traffic
nationally. The one remaining commercial airport is a nonprimary, regional airport serving 2,50010,000 passengers annually. Together, these airports served 24.6 million passengers in 2016
and were homes to 619 based-aircraft according to the FAA National Plan of Integrated Airport
Systems (NPIAS) Report.
Reliever Airports are general aviation airports designated by the FAA to “relieve congestion
at Commercial Service Airports and to provide improved general aviation access to the overall
community.” Logically, Virginia’s six reliever airports are located within proximity to commercial
hub airports in northern Virginia, Richmond and Hampton Roads. Total number of passenger
enplanements for reliever airports was 54% fewer in the FAA 2016 NPIAS Report compare to
its 2010 report, with 725 served. In contrast, Virginia reliever airports saw 1,074 aircraft based at
their facilities, an increase of three percent, during that same time.
General Aviation airports are those with no scheduled service or with fewer than 2,500 annual
passenger boardings. Three out of four takeoffs and landings occur at general aviation airports
nationally, illustrating their usefulness to the industry.8 Including reliever and other public use
airports, general aviation (GA) airports comprise 87% of all Virginia airports, mirroring national
numbers. The FAA recognizes 33 GA airports in Virginia as part of its national airport system,
and breaks them down further by region, local, basic and unclassified airports based on the size of
community they support. The purpose of these airports is to connect communities and economies
to the national airport system, intrastate markets, and some interstate markets. Additionally, they
provide access to emergency services, charter or critical passenger services, cargo operations,
flight training and personal flying. Between the FAA’s 2010 and 2016 NPIAS Reports, GA
airports saw a steady 87% decrease in passenger traffic. However, they remain the primary sites
for independent pilots and smaller carriers to base their planes. FAA cited 1,152 aircraft based at
Virginian GA airports in 2016, a decline of 10% since 2010.
Other Public Use airports are GA airports that are not part of the national airport system. The
commonwealth’s 19 airports considered “other public use” may still provide many of the services
of a regular GA airport, specifically emergency services and personal flying. They may have
significantly fewer resources than those recognized by the FAA.

Overall Aerospace and Aviation Employment and Occupation Data:

When considering 45 occupations of relevance to aerospace and aviation, but across all industries
and sectors in Virginia, there were over 1 million total jobs in 2016, a concentration 3% above
the national average. The jobs are expected to increase by 5.8% from 2016-2021, and the median
hourly 2016 earnings in Virginia across all the occupations were $27.18, notably higher than the
national median of $22.72. Virginia has at least 61 distinct programs that train workers for these
occupations, and 24,319 students completed training programs in 2015. Across these occupations,
49% of the current workers are over age 45, suggesting increasing possible demand for workers
over the next two decades.

8 Federal Aviation Administration, May 2012 Asset Report
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Figure 1: Aviation &
Aerospace Job posting
intensity by county between
2011 and 2015

We can also look at where aerospace and aviation related jobs are being posted in Virginia. Job
postings data on 45 occupations of relevance to aerospace and aviation, but across all industries
and sectors in Virginia, finds 7.4 million total job postings and 1.4 million unique job postings
between 2011 and 2015. Unique postings are non-duplicated, or distinct, job listings9.
The numbers reveal a posting intensity of 5-to-1, meaning that for every 5 postings there was 1
unique job posting.
The Virginia localities shaded in darker blue had a higher number of unique postings, or listings,
for the selected occupations between 2011 and 2015. The dispersion across Virginia is varied,
in that all localities had postings for positions located there, but there was a greater density in
northern Virginia and eastern Virginia. The localities with the highest number of unique postings
for jobs located there from 2011-2015 were Fairfax County, the city of Arlington, Loudon County,
and the city of Richmond.
Analyzing job postings is also useful in exploring trends over time. Figure 3 illustrates that
the level of job hires in Virginia for the 45 occupations explored has remained fairly constant
(indicated by light blue area), whereas the number of monthly postings for these occupations has
increased slightly (the yellow bars), suggesting that companies may be working harder to find
applicants for these positions.

Figure 2: Level of Job Hires in Virginia for 45 relevant occupations.

Table 4 (next page): Current (2016) and projected (2021) aviation and aerospacerelated employment and required education, by occupation

9 Source: Emsi’s proprietary job postings data.
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Employed
in Industry
(2021)
(Projected)
D E PA

SOC

Employed
in
Industry
(2016)

AV
T OF

Change
(2016 2021)

%
Change
(2016 2021)

Median
Hourly
Earnings

Typical
Entry Level
Education

53-2031

Flight Attendants

4,020

3,739

(281)

(7%)

$22.90

High school
diploma or
equivalent

53-2011

Airline Pilots,
Copilots, and Flight
Engineers

2,534

2,404

(130)

(5%)

$70.73

Bachelor’s
degree

43-4181

Reservation and
Transportation
Ticket Agents and
Travel Clerks

2,380

2,305

(75)

(3%)

$16.48

High school
diploma or
equivalent

49-3011

Aircraft Mechanics
and Service
Technicians

1,322

1,489

167

13%

$32.05

Postsecondary
nondegree
award

53-6099

Transportation
Workers, All Other

1,081

1,105

24

2%

$20.80

High school
diploma or
equivalent

53-7062

Laborers and
Freight, Stock, and
Material Movers,
Hand

1,032

1,075

43

4%

$12.46

No formal
educational
credential

43-5011

Cargo and Freight
Agents

706

708

2

0%

$18.44

High school
diploma or
equivalent
High school
diploma or
equivalent

39-6011

Baggage Porters
and Bellhops

470

522

52

11%

$11.58

53-2012

Commercial Pilots

385

476

91

24%

$42.29

High school
diploma or
equivalent

49-1011

First-Line
Supervisors
of Mechanics,
Installers, and
Repairers

285

306

21

7%

$31.45

High school
diploma or
equivalent

15-1133

Software
Developers,
Systems Software

269

285

16

6%

$53.69

Bachelor’s
degree

11-1021

General and
Operations
Managers

263

292

29

11%

$55.29

Bachelor’s
degree

43-9061

Office Clerks,
General

$15.29

High school
diploma or
equivalent

203

218

15

7%
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Table 5 (next page) includes only workers at companies included in the 18 NAICS
industries specific to aviation and aerospace)
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In addition, dozens of other key occupations in Virginia are also projected to significantly
increase jobs between 2016 and 2021. These include: Avionics Technicians (27%);
Aerospace Engineers (11%); Aircraft Structure, Surfaces, Rigging, and Systems
Assemblers (13%); Industrial Engineers (15%); Airfield Operations Specialists (9%); and
Mechanical Engineers (11%).
Table 6 lists expected annual openings in selected occupations of interest, across
all industries and sectors. This is relevant as it provides some indicator of larger
occupational trends and demand across industry sectors. The table lists typical annual
openings, which is different than projected job growth and provides a sense of the total job
openings that occur due to turnover and other factors.
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Table 5: Expected Annual Openings in select Aviation/Aerospace Occupations, avg. earnings, and
education requirement
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# annual
openings

# 2016
jobs

General and Operations Managers

2,113

53, 511

Avg.
Hourly
Earnings.
$62.71

Typical Entry Level
Education

Machinists

327

6,818

$20.89

High school diploma or equiv.

Electrical and Electronics Engineering
Technicians

147

5,547

$31.96

Associate’s degree

Cargo and Freight Agents

112

2,749

$20.36

High school diploma or equiv.

Electrical and Electronic Equipment
Assemblers

91

3,086

$16.71

High school diploma or equiv.

Aerospace Engineers

85

2,474

$61.74

Bachelor’s degree

Airline Pilots, Copilots, and Flight
Engineers

76

3,163

$77.48

Bachelor’s degree

Flight Attendants

71

4,079

$22.71

High school diploma or equiv.

Reservation and Transportation Ticket
Agents and Travel Clerks

54

3,613

$18.24

High school diploma or equiv.

Commercial Pilots

49

731

$44.06

High school diploma or equiv.

Engine and Other Machine Assemblers

16

486

$19.44

High school diploma or equiv.

Transportation Attendants, Except Flight
Attendants

14

394

$15.61

High school diploma or equiv.

Aerospace Engineering and Operations
Technicians

9

218

$31.62

Associate’s degree

Aircraft Structure, Surfaces, Rigging, and
Systems Assemblers

9

195

$22.57

High school diploma or equiv.

Airfield Operations Specialists

9

211

$30.83

High school diploma or equiv.

Aircraft Cargo Handling Supervisors

7

131

$22.42

High school diploma or equiv.

Bachelor’s degree

The numbers reveal annual openings in Virginia across a range of occupations related to aviation and aerospace and
that vary in their education and training requirements. The annual openings may actually increase based on the age
demographics of existing workers in many of these occupations, which tends to skew older and suggests an increasing
demand for newer workers to fill jobs vacated as older employees exit the workforce over the next decade or more.
Table 6 breaks down completions in some of the programs, and compares program completion numbers to job
openings, resulting in an opening to completion ration. Numbers greater than one mean that openings exceed
completions. Virginia has significantly more openings than completions in most program areas, as seen by the yellow
shaded cells in that column10.
10 Source: Emsi 2016.1; QCEW, Non-QCEW
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State
Completions
(2014)

State
Openings
(2015)

Opening to
Completion
Ratio

Median
Hourly
Earnings

Growth
in Jobs
(20102014)

1,627

4,170

2.6

$49.55

9%

11.0101

Computer and Information
Sciences, General

11.0103

Information Technology

921

5,355

5.8

$49.31

11%

11.0401

Information Science/Studies

814

2,010

2.5

$55.88

7%

11.0701

Computer Science

352

6,825

19.4

$46.88

10%

11.0901

Computer Systems Networking
and Telecommunications

188

3,702

19.7

$39.70

11%

11.1001

Network and System
Administration/Administrator

307

3,525

11.5

$43.29

9%

11.1003

Computer and Information
Systems Security/Information
Assurance

597

3,195

5.4

$38.52

9%

14.0201

Aerospace, Aeronautical and
Astronautical/Space Engineering

196

285

1.5

$62.48

(3%)

14.0901

Computer Engineering, General

289

4,190

14.5

$51.01

10%

14.0903

Computer Software Engineering

202

3,046

15.1

$51.71

10%

14.1001

Electrical and Electronics
Engineering

520

461

0.9

$51.47

(4%)

14.1901

Mechanical Engineering

759

867

1.1

$42.38

0%

14.3501

Industrial Engineering

285

275

1.0

$53.03

(2%)

47.0105

Industrial Electronics
Technology/Technician

130

97

0.7

$20.41

(2%)

47.0607

Airframe Mechanics and
Aircraft Maintenance
Technology/Technician

114

147

1.3

$28.90

13%
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The Virginia Tech Office of Economic Development (OED) devised and disseminated an airport
manager survey to understand better the operations, community engagement and needs of airports
across the commonwealth. During Spring and Summer 2016, OED sent out requests for survey
responses twice directly to airports and twice through the Virginia Department of Aviation. Fiftytwo percent of airports responded, some through multiple individuals. Different airport sizes were
represented, particularly reliever and GA airports. Below is a breakdown of total airports in the
state and the number of responses received from each.
Table 7: 2016 Virginia Airport Survey Responses by Airport Type
Airport Type

Total Number of Virginia
Public Use Airports

Responses
(Complete/Drop
Off)

Commercial

9

2/4

Reliever

6

3/1

General Aviation

33

18/2

National

0

--

Regional

8

6/0

Local

15

9/2

Basic

8

3/0

Unclassified

2

0

Other Public Use

19

5/0

TOTAL

67

28/7

Response Rate

52%

One component of the airport survey was to explore employment patterns of different airports,
the occupations they see as being in-demand in the coming years, and the skill sets they look for
in employees. OED took responses to assess the average number of employees (full-time and
part-time) by airport category, and compared these numbers with total employment in Virginia’s
airport operations industry. Survey estimates seem comparable to secondary data, with the
exclusion perhaps of some outliers that could raise the numbers slightly.
Table 8: Average number of employees per airport, comparison of survey responses to
publicly available employment data
#
Avg # of
Total # of
Employment
Responses Employees
Employees
Estimates
(survey)
(survey)
from BLS
QCEW data
(EMSI)
Commercial – Large Hubs (2)
0
N/A
2,943 (EMSI 2017.1 Estimate)
Commercial – Nonhubs and
4
45
315
Regional (7)
Reliever (6)
3
7
42
GA – Regional (8)

6

11

88

GA – Local and Basic (25)

13

4

100

Other Public Use (19)

5

3

57

TOTAL

31

--

3,545

3,780
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Looking at how the majority of airports responded, we list the occupations employed by each type of airport. Airports
and airlines other employ the same occupation type. Predictably, smaller airports have fewer resources to dedicate to
full and part-time staff. Staff in these operations may be less specialized and more jack-of-all-trades.
Key:
BOTH = Occupations employed by both airport and airport tenants
AIRPORT = Occupations employed by airport ONLY
TENANT = Occupations employed by tenants ONLY
( ) = Occupation does not exist in most airports, but may exist in some
Table 9: Occupations by Airport Type, based on survey responses collected in 2016
Commercial
GA
GA (Basic/ Other Public
Occupations
Reliever
(Nonhub)
(Regional)
Local)
Use
M
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Maintenance and repair workers, general

BOTH

BOTH

AIRPORT

AIRPORT

AIRPORT

Supervisors, managers - general and
operational

BOTH

BOTH

BOTH

BOTH

(AIRPORT)

Janitors and cleaners

BOTH

BOTH

AIRPORT

AIRPORT

--

Bookkeeping, accounting and auditing clerks

BOTH

BOTH

BOTH

AIRPORT

--

Clerical and general office workers

BOTH

BOTH

BOTH

BOTH

--

Aircraft mechanics and service technicians

TENANT

TENANT

TENANT

TENANT

--

Other terminal operations

AIRPORT

AIRPORT

AIRPORT

(AIRPORT)

--

BOTH

BOTH

(TENANT)

(TENANT)

--

Flight instructors

TENANT

TENANT

TENANT

(TENANT)

--

Other landside operations

AIRPORT

AIRPORT

AIRPORT

--

--

Other airside operations

BOTH

AIRPORT

AIRPORT

--

--

Administrators (executives)

BOTH

BOTH

AIRPORT

--

--

Accountants, finance managers, purchasing
managers

BOTH

BOTH

AIRPORT

--

--

Customer service representatives

BOTH

BOTH

BOTH

--

--

Avionics technicians

TENANT

TENANT

TENANT

--

--

Pilots, copilots, flight engineers

TENANT

TENANT

TENANT

--

--

Flight operations/dispatch

TENANT

TENANT

TENANT

--

--

Flight attendants

TENANT

(TENANT)

(TENANT)

--

--

Community, public, or government affairs

AIRPORT

AIRPORT

--

--

--

Information technology

BOTH

AIRPORT

--

--

--

Sales and marketing

BOTH

AIRPORT

--

--

--

Other transportation workers and attendants

BOTH

BOTH

--

--

--

Engineers

BOTH

BOTH

--

--

--

Air traffic controllers

TENANT

TENANT

--

--

--

Air rescue, fire fighting, and other emergency
response

AIRPORT

--

--

--

--

Ticket agents and travel clerks

BOTH

--

--

--

--

Material movers, Baggage handlers, laborers

BOTH

--

--

--

--

TENANT

--

--

--

--

Safety and security personnel

Cargo and freight agents

Based on a preliminary secondary analysis of industry staffing patterns, projected occupation growth, and projected
annual job openings, we then took into account survey and interview data to identify and highlight certain in-demand
occupations.
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Table 10: Aviation and Aerospace In-Demand Occupations for Virginia
Occupation
Airport Operations (NAICS
48811)
% Change
Avg.
# 2016
(2016Hourly
jobs
2021)
Earnings.
Highlighted by majority of survey and interview respondents
M

EN

T OF

AV

All Industry
# 2016
jobs

Aircraft Mechanics and Service
Technicians

476

22%

$31.16

General and Operations Managers

75

19%

$62.71

53,511

2,113

Commercial Pilots

48

21%

$44.06

731

49

Airline Pilots, Copilots, and Flight
Engineers

42

14%

$77.48

Maintenance and Repair Workers,
General

41

17%

$18.96

Air Traffic Controllers
21
24%
TOTAL NAICS 48811
3,779
17.3%
Source: EMSI 2017.1 Employees and Self-Employed.

2,915

# annual
openings (20162021)

3,163
35,714

125

76
1,366

$63.58

1,217

49

$15.37

--

--

Skillsets by occupation can vary. In general, airport surveys and interviews communicated a handful
of needed skills across all aviation occupations. Similar to other industries in Virginia, one concern
among airports is making sure their prospective and current employees pass the criminal background
and drug tests. They also highlight soft skills as missing in the current supply of applicants, for instance
communication, problem solving, leadership, self-motivation, customer service, work ethic, and
dependability. Because most airports have limited funding to hire staff, they encourage people with a
multi-task, “do anything” attitude. They also prefer applicants with a passion, familiarity and possible
training in the aviation industry.
Another Virginia workforce report written by Chmura in 2011 also gathered survey data, which offered a
list of similar in-demand skills for aviation occupations. These occupations include airport operations and
airlines. Over 40 percent of respondents said program management, critical thinking, decision making, and
work ethic were in short supply.
Below is a summary of key descriptions of in-demand occupations and their top skillsets. Most data is
taken from U.S. Department of Labor’s O*Net Online resource and information collected through airport
surveys and interviews.
Aircraft Mechanics and Service Technicians (SOC 49-3011)
Diagnose, adjust, repair, or overhaul aircraft engines and assemblies, such as hydraulic and pneumatic
systems. Includes helicopter and aircraft engine specialists.
Sample of reported job titles: Aircraft Maintenance Director, Aircraft Maintenance Supervisor, Aircraft
Maintenance Technician (Aircraft Maintenance Tech), Aircraft Mechanic, Aircraft Restorer, Aircraft
Technician, Airframe and Powerplant Mechanic (A and P Mechanic), Aviation Maintenance Technician
(AMT), Aviation Mechanic, Helicopter Mechanic.
This occupation has very similar skillsets to avionics technicians, with perhaps slightly less emphasis on
computer skills. Top skillsets for aircraft mechanics and service technicians include:
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Table 11: Aircraft Mechanics and Service Technician expected knowledge, skills and work styles
Knowledge
Skills
Work Styles
M
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Mechanical

Equipment Maintenance

Attention to Detail

English Language

Repairing

Integrity

Engineering and Technology

Operation Monitoring

Dependability

Customer and Personal
Service

Troubleshooting

Persistence (in facing obstacles)

Mathematics

Complex Problem Solving

Self-Control (composure)

*Skillsets in BOLD were those cited in the airport survey
BLS recommends those interested in this field to hold an Airframe and Powerplant (A&P) certificate.
Nationally, 60 percent of aircraft mechanics and service technicians has a post-secondary certificate, 25
percent have an Associate’s degree, and 12 percent have a high school diploma or equivalent.
Programs for aircraft mechanics and service technicians exist at Blue Ridge Community College and
Aviation Institute of Maintenance—Chesapeake and Manassas.
General and Operations Managers (SOC 11-1021)
Plan, direct, or coordinate the operations of public or private sector organizations. Duties and
responsibilities include formulating policies, managing daily operations, and planning the use of
materials and human resources, but are too diverse and general in nature to be classified in any one
functional area of management or administration, such as personnel, purchasing, or administrative
services.
Sample of reported job titles: Business Manager, Facilities Manager, Facility Manager, General Manager
(GM), Operations Director, Operations Manager, Plant Manager, Plant Superintendent, Production
Manager, Store Manager.
General and operations managers are expected to growing rapidly in the coming years across the U.S.
Interviews with airports reveal a future need for this occupation as airport managers retire. In addition to
having specific industry knowledge, top skillsets include:
Table 12: General and Operations Managers expected knowledge, skills and work styles
Knowledge
Administration and Management
Customer and Personal Service
Personnel and Human Resources

Skills
Active Listening

Work Styles
Leadership

Coordination

Dependability

Monitoring

Initiative

English Language

Social Perceptiveness
Speaking
Mathematics
*Skillsets in BOLD were those cited in the airport survey

Integrity
Self-Control (composure)

According to O*Net, 29 percent of general and operations managers have a bachelor’s degree, 19 percent
have some college but no degree, and 15 percent have a high school diploma or equivalent.
Pilots (SOC 53-2011 and 53-2012)
Commercial Pilots: Pilot and navigate the flight of fixed-winged aircraft on nonscheduled air carrier
routes, or helicopters. Requires Commercial Pilot certificate. Includes charter pilots with similar
certification, and air ambulance and air tour pilots.
Airline Pilots, Copilots and Flight Engineers: Pilot and navigate the flight of fixed-wing, multi-engine
aircraft, usually on scheduled air carrier routes, for the transport of passengers and cargo. Requires
Federal Air Transport Pilot certificate and rating for specific aircraft type used. Includes regional,
National, and international airline pilots and flight instructors of airline pilots.
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Sample of reported job titles: Airline Captain, Airline Pilot, Airline Pilot (Captain), Airline Transport
Pilot, Captain, Check Airman, Co-Pilot, Commuter Pilot, First Officer, Pilot, Charter Pilot, Check Airman,
Chief Pilot, Commercial Pilot, EMS Helicopter Pilot (Emergency Medical Service Helicopter Pilot), First
Officer, Helicopter Pilot, Line Pilot, Pilot
M
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These two occupations have similar skillsets with the exception that commercial pilots require stronger
skills related to customer service, public safety & security and coordination. Top skillsets for pilots
include:
Table 13: Pilots expected knowledge, skills and work styles
Knowledge

Skills

Work Styles

Transportation

Operation and Control

Geography
Mathematics

Operation Monitoring
Active Listening

Attention to Detail
Dependability

English Language

Critical Thinking

Leadership
Stress Tolerance

Computer and Electronics
Monitoring/Assessing Performance
*Skillsets in BOLD were those cited in the airport survey

Self-Control (composure)

According to O*Net, 61 percent of airline pilots, copilots and flight engineers have a bachelor’s degree, 18
percent have a post-secondary certificate, and 12 percent have a master’s degree. For commercial pilots,
28 percent have bachelor’s degrees, 25 percent have post-secondary degrees, and 23 percent have a high
school diploma or equivalent.
Maintenance and Repair Workers, General (SOC 49-9071)
Perform work involving the skills of two or more maintenance or craft occupations to keep machines,
mechanical equipment, or the structure of an establishment in repair. Duties may involve pipe fitting;
boiler making; insulating; welding; machining; carpentry; repairing electrical or mechanical equipment;
installing, aligning, and balancing new equipment; and repairing buildings, floors, or stairs.
Sample of reported job titles: Building Maintenance Mechanic, Building Mechanic, Equipment
Engineering Technician, Facilities Manager, Maintenance Engineer, Maintenance Man, Maintenance
Mechanic, Maintenance Supervisor, Maintenance Technician, Maintenance Worker
Maintenance and repair worker top skillsets include:
Table 14: Maintenance and Repair Workers expected knowledge, skills and work styles
Knowledge
Mechanical
Building and Construction
Customer and Personal
Service
Public Safety and Security

Skills

Work Styles

Equipment Maintenance

Integrity

Repairing
Troubleshooting

Attention to Detail
Cooperation

Critical Thinking

Dependability

English Language
Equipment Selection
*Skillsets in BOLD were those cited in the airport survey

Independence

According to O*Net, 37 percent of maintenance and repair workers have a high school diploma or
equivalent, 30 percent have a post-secondary degree certificate, and 15 percent have less than a high
school diploma.
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Control air traffic on and within vicinity of airport and movement of air traffic between altitude
sectors and control centers according to established procedures and policies. Authorize, regulate,
and control commercial airline flights according to government or company regulations to expedite
and ensure flight safety.
Sample of reported job titles: Air Traffic Control Specialist (ATCS); Air Traffic Control Specialist,
Terminal; Air Traffic Control Specialist/Certified Professional Controller (ATC Specialist/CPC);
Air Traffic Controller (ATC); Air Traffic Controller (Enroute Option); Air Traffic Controller (Tower
Option); Air Traffic Controller, Center; Certified Professional Controller (CPC); Control Tower
Operator; Radar Air Traffic Controller
Virginia’s airport representatives expressed in surveys and discussions the growing need for air traffic
controllers, as current workers are aging out. These positions are high-stress and require workers to
pass many screenings, similar to pilots, such as health screenings. Some of their top skillsets include:
Table 15: Air Traffic Controllers expected knowledge, skills and work styles
Knowledge

Work Styles

Transportation

Skills
Active Listening

English Language

Speaking

Stress Tolerance
Dependability

Critical Thinking
Education and Training
Public Safety and Security Judgment and Decision Making
Customer and Personal
Complex Problem Solving
Service
*Skillsets in BOLD were those cited in the airport survey

Attention to Detail

Adaptability/Flexibility
Persistence

According to O*Net, 36 percent of air traffic controllers have a high school diploma or equivalent, 21
percent have a post-secondary degree certificate, and 20 percent have Bachelor’s degrees.

Education and Training Programs and Completions
The following two tables show the top four year institutions and community colleges in terms of total
completions in 2014.
Table 16: Number of [relevant] Program Completions at top 4-year Virginia institutions, 2014
Institution
2014 Total
Completions
Virginia Polytechnic Institute and State University
1,418
George Mason University

871

Virginia Commonwealth University

366

University of Virginia – Main Campus

341

Strayer University - Virginia

332

Old Dominion University

265

Stratford University

264

James Madison University

212

University of Management and Technology

97

Radford University

92

The top programs completed at the four-year institutions included: Information Science/Studies;
Mechanical Engineering; Computer and Information Sciences; General, Electrical and Electronics
Engineering; and Information Technology. The top programs for degree completions at Community
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Colleges and Technical Colleges included: Computer and Information Systems Security/Information
Assurance; Computer and Information Sciences; General, Information Technology; Network and System
Administration/Administrator; and Computer Science. The most prevalent type of degree completed
through these institutions was an Associate’s Degrees, with 960 completed in 2014.
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Table 17: Number of [relevant] Program Completions at selected 2-year Virginia institutions, 2014
Total Completions
Institution
ECPI University

682

Northern Virginia Community College

542

Tidewater Community College

98

Aviation Institute of Maintenance - Chesapeake

58

ITT Technical Institute - Chantilly

57

Lord Fairfax Community College

54

Devry University - Virginia

53

Danville Community College

50

New River Community College

45

Southside Virginia Community College

43

The programs with the greatest number of total Virginia program completions across all institutions include
Business Administration and Management, General Business, Accounting, Computer and Information
Science, Information Technology, Information Science, Mechanical Engineering, Electrical and Electronics
Engineering, General and Operations Managers, Computer and Information Systems Security, and
Computer Science.
Virginia Tech produces over 1,100 annual aerospace graduates in the country, placing them among the top
tier nationally in terms of numbers of graduates, along with Purdue University, University of Southern
California, University of Michigan-Ann Arbor, Georgia Tech, and Embry-Riddle.

Global and national industry overview
Future needs in Virginia’s aerospace and aviation workforce will be influenced by national and global
market conditions and trends. There are many ways to define aerospace and aviation industries and some
global reports identify five sectors:
1) Manufacturing,
2) Air transportation,
3) Support activities for air transportation including airports and maintenance activities,
4) Flight training, and
5) Search, detection and navigation.
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Table 18: Global and National Employment Trends in five key industry sectors, 2016-2021
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ANNUAL GROWTH
2011-2016

ANNUAL
GROWTH
PROJECTED
2016-2021

Aircraft, Engine & Parts Manufacturing in the US

7.1%

4.1%

LIDAR Device Manufacturing in the US

5.4%

4.4%

Communication Equipment Manufacturing in the US

-4.6%

1.6%

Search, Detection & Navigation Instruments
Air transportation

-1.9%

0.9%

Charter Flights in the US

3.7%

2.0%

Commercial Aircraft Leasing in the US

6.7%

1.8%

INDUSTRY
Manufacturing

Support activities for air transportation
Airport operations in the US

3.4%

1.9%

Aircraft Maintenance, Repair & Overhaul in the US

1.5%

1.7%

Radar & Satellite Operations in the US

2.1%

2.2%

1.0%

2.2%

0.5%

1.7%

Flight Training
Flying Schools
Merchant Wholesaler
Aircraft Parts Distributors in the US

Aircraft, Marine & Railroad Transportation Equipment
1.4%
Wholesaling in the US
Emergent sector within the industry

2.3%

Unmanned Aerial Vehicle (UAV) Manufacturing in US

-8.2%

5.8%

Precision Agriculture Systems & Services in the US

4.7%

5.5%

Additionally, there is an emerging Unmanned Aerial Systems (UAS) industry sector. Aerospace parts and
equipment distribution also function as a subsector of the Merchant Wholesalers industry.
Over the past 30 years, the aerospace industry has experienced growth and modest future growth is
projected. Since the 2008 recession, however, growth has slowed and industry forecasts have become
more mixed.
In 2014, the global Aerospace & Defense (A&D) sector’s revenue was $682.2 billion11. The total revenue
of the top 100 global A&D companies was $613 billion, representing 90% of the whole sector.
A&D companies headquartered in the U.S. accounted for $408.5 billion, or 59.9% of global A&D sector
revenues. The table to the left provides the recent industry growth rate (revenues), as well as projected
2016-2021 percentage growth, by industry segment.12
The International Civil Aviation Organization (ICAO) estimates the number of commercially-operated
aircraft will jump from 61,833 in 2010 to 151,565 in 203013. According to Boeing, as many as 38,050 new
airplanes will be built globally. About 16,090 or 42% of that total will be replacement planes of the current
11 Deloitte (2015) 2015 global aerospace and defense sector financial performance study Growth slowing, profits improving. Retrieved Jun 28th,
2016 from
http://www2.deloitte.com/content/dam/Deloitte/global/Documents/Manufacturing/gx-mnfg-a-and-d-financial-perf-study-2015.pdf
12 Source: IBIS World Industry Reports
13 International Civil Aviation Organization (2011) ICAO study reveals strong demand for qualified aviation personnel up to 2030. PIO 03/11.
Retrieved 04-05-2016 from http://www.icao.int/Newsroom/News%20Doc/PIO.03.11.EN.pdf
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stock, while the remaining 58% represents increased demand for planes globally.
According to other studies of the aerospace industry, the workforce represents approximately two percent of
the nation’s total employment.14 In 2015, the U.S. aerospace industry directly employed about 697,330
workers in scientific, technical, and services jobs and supported more than 964,590 jobs in related supply
chain fields in 2015. Virginia ranked 12th in direct aerospace industry employment according to the study
by HIS Economics.15 In 2012, according to the Price Waterhouse Cooper, the top ten states that provided the
best conditions to attract investors, resources, and employees into the aerospace industry were the states of
Florida, Texas, Washington, Michigan, Ohio, California, Pennsylvania, Arizona, Missouri and Georgia.16
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Aviation Week conducted a comprehensive
study of the industry workforce in 2015. When
characterizing aerospace employees, the average
age is about 47. Female employees comprise
23.5% of employees in the industry cluster. 17
As the bar chart to the left indicates, 21% of the
national workforce is under age 35, 68% between
36 and 60 years old, and 11% in the retiring age of
61 years old and over.
As the aerospace industry grows across all sectors, as job competencies shift, and as existing workers
retire or exit, workforce development and education will become even more central. In 2014, industry
retirements remained modest (only 1.7%), largely due to partial-retirements and other efforts to retain
older workers18. Overall, however, the aerospace industry is expecting a rise in retirements that be
particularly acute over the next 5-7 years. This shortage may negatively impact industry growth. A Price
Waterhouse Cooper report argues that while technological innovation drives some growth, the real gains
for the aerospace industry will come from the human capital designing that technology. Employer
feedback suggests that workers will need more skills and experiences in areas such as cybersecurity and
predictive analytics, and that more engineers will also be needed.

14 O’Neil, Brendan, Norton, Shane, Levesque, Leslie. Dougherty, Charlie, and Genanyan, Vardan (2016) Aerospace and Defense Economic Impact
Analysis. A report for the Aerospace Industries Association. HIS economics. Retrieved Jun 9, 2016 from http://www.aia-aerospace.org/assets/
AD_Industry_Economic_Impact_Analysis_Final.pdf
15 HIS Economics, April 2016.
16 Price Waterhouse Cooper (2013) Aviation’s second golden age: Can the US aircraft industry maintain leadership? Retrieved Jun 8th, 2016 from
http://www.themanufacturinginstitute.org/Research/Other-Institute-Reports/~/media/D52A363E0D804DDBA5C76856DA9FA182.ashx
17 Sands, C., and Rickard, C. (2015) Aviation Week 2015 Workforce Study: A Reality Check as Competition for Talent Increases. Aviation Week
Network. Retrieved 04-10-2016 from: http://aerospace.georgiainnovation.org/images/public/reports/Aviation_Week_WorkForce2015.pdf
18 Price Waterhouse Cooper (2013) Aviation’s second golden age: Can the US aircraft industry maintain leadership? Retrieved Jun 8th, 2016 from
http://www.themanufacturinginstitute.org/Research/Other-Institute-Reports/~/media/D52A363E0D804DDBA5C76856DA9FA182.ashx
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Moreover, as air traffic growth continues, so will the need for employees in piloting and all
aviation support services. According to a Boeing outlook forecast, the global aviation industry may
need as many as 558,000 new commercial airline pilots by 2034, and the U.S. may need more than
95,000 new pilots.19 The graphic to the right, from the Boeing report, illustrates the projected need
in new pilots by world region from 2015-2034.
Similarly, the global aviation industry may need as many as 609,000 new maintenance technicians,
while the U.S. may need 113,000 by 2034.20
A 2014 Government Accountability Office (GAO) report estimated that the number of aerospace
engineers in the U.S. grew by 50% from 2000-2012.21 In 2012, the number of aerospace engineers
was 80,420, aircraft mechanics was 119,160, and avionics technicians was 16,810. The GAO
concluded that a shortage of aerospace engineers existed, but that the data did not support a
shortage of aircraft mechanics, and that the data was insufficient to determine whether there was
an avionics technicians shortage. 22 The GAO report conclusions have been much debated, and are
conservative in their nature.
In the U.S., the National Air Traffic Controllers Association (NATC) estimated a total of 14,010
Controllers in 2016, 10,859 of which were Certified Professional Controllers (CPC). The numbers
of CPC in the US declined by 7.6% from 2012-2015.23 Of the existing CPC workers 30% are
currently eligible to retire, representing a major challenge.24 As air traffic control is essential to the
safety and security of all involved in aerospace traffic, “it will be difficult for the Federal Aviation
Administration to keep fully trained and adequately experienced eyes on radar screens at some of
19 Boeing (2015). Pilot and Technical Outlook forecasts. Retrieved 04-12-2016 from: http://www.boeing.com/commercial/market/
long-term-market/pilot-and-technician-outlook/
20 Boeing (2015). Pilot and Technical Outlook forecasts. Retrieved 04-12-2016 from: http://www.boeing.com/commercial/market/
long-term-market/pilot-and-technician-outlook/
21 United States Government Accountability Office (2014). AVIATION WORKFORCE: Current and Future Availability of Aviation
Engineering and Maintenance Professionals. Report to Congressional Requesters GAO-14-237, February 2014. Retrieved 03-29-2016
from http://www.gao.gov/assets/670/661239.pdf
22 United States Government Accountability Office (2014). AVIATION WORKFORCE: Current and Future Availability of Aviation
Engineering and Maintenance Professionals. Report to Congressional Requesters GAO-14-237, February 2014. Retrieved 03-29-2016
from http://www.gao.gov/assets/670/661239.pdf
23 Forbes (2016). Controller Shortage to Increase Airline Costs and Delays. : http://www.forbes.com/sites/kathryncreedy/2016/01/28/
controller-shortage-to-increase-airline-costs-delays-fares/#251b97e210b1
24 Creedy, Kathryn (2016): Controller Shortage To Increase Airline Costs, Delays, Fares. Retrieved Jun 5, 2016 from http://www.forbes.
com/sites/kathryncreedy/2016/01/28/controller-shortage-to-increase-airline-costs-delays-fares/2/#5d2fd371c62f
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There are wide variety of jobs at the nation’s airport. Professional jobs include highlevel management, engineers, marketing, and air service development. Maintenance and
airport operations include positions such as janitorial services, air rescue and firefighting,
and shuttle bus drivers. Nearly 1.2 million people were directly employed at commercial
service airports in 2013.26 Virginia is among the top third of all states for aviation and
aerospace related occupational employment.

25 Coughlin Joseph and Yoquinto Luke (2016) When Retirement Becomes a Crisis. www.Slate.com Feb 2. Commentary
about business and finance. Retrieved 04-15-2016 from ttp://www.slate.com/articles/business/moneybox/2016/02/baby_
boomers_retirements_could_cripple_professions_like_air_traffic_controller.html
26 Airports Council International – North America (2014): The Economic Impact of Commercial Airports in 2013.
Prepared by CDM Smith. September 2014. Retrieved July 17th 2016 from http://airportsforthefuture.org/did-you-know/
files/2014/09/Economic-Impact-of-Commercial-Aviation-2013.pdf
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This section synthesizes our findings, and utilizes a SWOT analysis framework. SWOT refers to strengths,
weaknesses, opportunities, and threats. Strengths and weaknesses are internal to Virginia, and based on what already
exist here. Opportunities and threats, are either external to Virginia or related to new areas or programs. In this section,
we combine threats and weaknesses into one area and provide a selection of opportunities, without prioritization or
recommendation. Some of these opportunities are revisited in section 6, the recommendations section of this report.
The strengths, weaknesses, opportunities, and threats point towards strategies and possible actions, as does section 5
of this report which includes a number of best practice and “bright spot” examples. This section is not an exhaustive
inventory, but a curated collection of the most significant comments and findings from our data collection process. It is
nearly impossible to list all of Virginia’s programs and assets (though we do provide a partial, point-in-time inventory
of existing programs in Appendix A).
Much of the data and quotes below are from our primary data collection, including interviews and input sessions
with hundreds of Virginia stakeholders, as well as surveys and interviews with airport operators, K-12 educators, and
informal educators and program leaders. Informal education programs (also called non-formal in the literature) are
those programs that take place outside of school, such as after-school programs, competitions, summer camps, and
optional online resources not tied to formal outcome evaluations. In contrast, formal education programs have a set
curriculum combined with an institutional setting (in school).

Virginia’s Aviation and Space Workforce Development and Education STRENGTHS
•

Virginia has a robust existing aviation and aerospace “system”, with “strong existing institutions and
programs”, including:
o

“Full spectrum of assets”. This includes a strong federal presence, with significant military and DOD
assets as well as NASA. NASA researchers and facilities in Virginia represent a tremendous wealth of
assets, and a prominent visible identification with the space industry, past and present. Wallops Flight
Facility on the eastern shore is NASA’s only rocket launch range and also has a research airport.
Wallops and NASA Langley provides resources and programming to college and k-12 students
and teachers. Universities and colleges across the Commonwealth offer a range of educational
programs, STEM-related outreach, and research assets to support aerospace and aviation, many of
them nationally regarded. Community and technical colleges and other providers offer numerous
training and credentials-granting programs. The Commonwealth Center for Advanced Manufacturing
(CCAM) offers an innovative industry-university research and training model in support of advanced
and aerospace manufacturing. Public K-12 schools in Virginia increasingly focus on STEM education
and offer a number of exemplary programs. Virginia’s 66 public-use airports offer outreach and
special events that advance aviation career awareness and exploration. Numerous organizations
ranging from Virginia 4-H to the Civil Air Patrol offer programming and resources.
Virginia is fortunate to have a number of exemplary and even world-class museums that include
a focus on aviation and aerospace including the Udvar-Hazy Center in Chantilly which is part of
the Smithsonian Air and Space Museum; the Virginia Air and Space Museum in Hampton, and
the Science Museum of Virginia, in Richmond. These and other science-based entities provide a
wealth of exhibits, resources, and programs for STEM and aviation learning, career exploration, and
skills development. Private industry presence in Virginia is also noteworthy with significant private
employers in a number of aviation and aerospace subsectors. Many employers offer internships,
STEM outreach and programming, or other resources to support future workforce. Some of the
significant employers include General Dynamics, Lockheed Martin, BAE Systems, Raytheon,
Aerojet, Alcoa, Northrup Grumman, Dynamic Aviation, Rolls Royce, Freedom Aviation, and Orbital
Sciences. The Virginia Economic Development Partnership provided the map below of some of the
top aerospace employers in Virginia. As displayed, employers are located across the Commonwealth
although more densely clustered in northern Virginia and the Hampton Roads region:
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“Accessibility and relevance of space and aviation.” Presence of this full spectrum of assets and
entities means that space and aviation is accessible to students and future workers. Virginia’s assets
mean that residents, businesses, and policymakers can readily understand why space and aviation is
an important component of the state’s identity. The assets are also accessible to individuals across the
Commonwealth. For instance, 87% of the people in Virginia can access a commercial services airport
in a 45-minute period and when general aviation airports are included then 99% of the population is
within a 30-minute drive to at least one of Virginia’s 66 public-use airports27. Virginia’s museums,
universities, and extensive STEM-related programming also help keep aviation and aerospace topics
and careers visible and relevant. These all provide important “direct experience opportunities” that
“most people can relate to because they are close by and are not so distant”.

The “extent and variety of Virginia’s aviation system”, with a range of workers.
o
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This includes 66 public-use airports, around 200 private use airports, 12 aviation/technical schools,
and 53 flight schools with over 8 million annual airport visitors and a total economic impact of $28.8
billion in the Commonwealth, according to a 2010 study.

The “quality of education and focus on STEM” in Virginia
o

K-12 STEM instruction in Virginia is rapidly expanding. K-12 STEM programs and CTE programs
and academies offer multiple options for public school students. Virginia’s community colleges offer
a range of programs and continue to add targeted programming to support aviation-related careers.
Virginia’s colleges and universities are strong in many areas relating to aviation and aerospace
occupations.

o

Between 2012 and 2016, the percentage of Virginia K-12 students interested in STEM majors or
careers increased by 7%, and in 2016, 56% of Virginia students expressed a STEM interest compared
to just 48% of students nationally28.

o

According to Virginia Performs data and adjusted by population, in 2016 Virginia awarded 51
associate’s degrees in STEM fields per 100,000 residents. This exceeded the nationwide rate of 37
STEM-related associate’s degrees per 100,000 residents. In fact. Virginia’s rate was sixth highest
nationally and greater than that of peer states North Carolina (28), Maryland (28), and Tennessee
(21)29.

27 DOAV. Virginia’s Flight to 2025: An Aviation Vision for the Commonwealth (PDF FILE), p. 3, 2011, available at http://www.doav.virginia.gov/Downloads/Studies/
Vision%202025/Vision%202025.pdf [accessed December 5, 2011]
28 2016. The Condition of STEM in Virginia. ACT.
29 2016. “Workforce Quality.” Virginia Performs. Accessible at http://vaperforms.virginia.gov/indicators/economy/workforceQuality.php#.
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K-12 teachers in Virginia reported that NASA materials were by far the most popular resource used
to teach aviation and space in the classroom. This was followed by material from the Virginia Space
Grant Consortium, Virginia’s Career and Technical Education program, and Virginia Career View.
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Quality of Virginia’s overall workforce, particularly on the more educated end of the spectrum.
o

Virginia ranked first in the nation in 2014 for the percentage of its workforce in science and
engineering occupations (7.5 %)30.

o

Occupations in science, technology, engineering, and mathematics comprise between 2 and 3 percent
of jobs in Virginia. This cluster is expected to grow by 18% though 2020, providing employment for
more than 100,000 workers31.

o

Key occupations in Virginia employed within aerospace and aviation industries have an overall
concentration of 1.02, indicating slightly above average workforce availability. These occupations
experienced overall job growth of 5.2% from 2011-2016, indicating that the state’s talent pool is
increasing. When we look at occupations of relevance to aviation and aerospace, but across all
industries in Virginia, the talent pool increases significantly to 1 million existing jobs, a concentration
3% greater than the national average32.

Virginia’s “research activities and assets” are significant and exemplary
o

Significant research and world-class innovation in support of aviation and aerospace is conducted at
NASA Langley, Jefferson Labs, Wallops Flight, CCAM, Virginia’s research universities, and other
locations around the state, including private industry. Virginia’s industry concentration in Space
Research and Technology is 450% greater than the national average, and much greater than any other
aerospace and aviation grouping. Virginia Tech is a national leader in producing aerospace engineers
and aerospace research including emerging areas such as small satellites and unmanned systems.
The Virginia Space Grant Consortium supports industry-university and multi-institutional research
projects and initiatives across the state, and with all the different types of research and education
instructions (from K-12, community college, four year colleges, research universities, NASA, and
private industry).

o

Virginia also received $3.56 billion in Federal research and development contracts in 2013—the third
highest state grant total in the country33.

Virginia’s institutions have a “willingness to collaborate”
o

The Virginia Space Grant Consortium exemplifies this statement. The Virginia Space Grant
Consortium (VSGC) is a coalition of five Virginia colleges and universities, NASA, state educational
agencies, Virginia’s Center for Innovative Technology, and other institutions representing diverse
aerospace education and research. The VSGC acts as an umbrella organization, coordinating and
developing aerospace-related and high technology educational and research efforts throughout
the Commonwealth and connecting Virginia’s effort to a national community of shared aerospace
interests.

o

By no means is VSGC alone in its championing of collaborative approaches. Industry-university
partnerships are common across the state, and the Commonwealth Center for Advanced
Manufacturing is one example. Community colleges, workforce partners, universities, and other
partners often join together to develop and implement new programs and curricular models. For
example, the Virginia Community College System (VCCS), Thomas Nelson Community College
(Thomas Nelson), Mountain Empire Community College (Mountain Empire), the VSGC and
Virginia Tech partnered in 2016 on the new Geospatial Technician Education-Unmanned Aircraft
Systems (GeoTEd-UAS) project. GeoTEd-UAS helps prepare students for success as UAS operations
technicians who will plan and fly UAS missions and analyze geospatial data to solve problems and
answer questions.

30 2016. “Workforce Quality.” Virginia Performs. Accessible at http://vaperforms.virginia.gov/indicators/economy/workforceQuality.php#.
31 2014. STEM Report Card for Virginia. The Alliance for Science & Technology Research in America.
32 Source: Emsi data based primarily on the Quarterly Census of Employment and Wages (QCEW) from the Bureau of Labor Statistics (BLS) and the Bureau of
Economic Analysis (BEA).
33 2014. STEM Report Card for Virginia. The Alliance for Science & Technology Research in America.
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Regional entities across the Commonwealth champion STEM education and programming often in
close collaboration with dozens of local and state institutions and resource providers. For example,
James Madison University offers K-12 STEM educator workshops in partnership with NASA, school
districts, and other partners. Likewise, the Southwest Virginia Higher Education Center, Virginia
Tech, and other partners conduct a comprehensive multi-day summer STEM institute for K-12
educators in rural southwest Virginia schools. As another example, the Southern Virginia STEM-H
Summit, is hosted by the Southside Higher Education Coalition: Southern Virginia Higher Education
Center, New College Institute, and Institute for Advanced Learning and Research. The event annually
brings together regional stakeholders around the focus of creating the next generation of innovators
through collaborations among K-12 school districts, higher education institutions, businesses, and
community organizations.
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Overall strong wages and high quality jobs in the aviation and aerospace sector, and wage gains in Virginia
as a whole.
o

As seen in section 3 of this report, the total earnings per job across 18 aviation and space industries
in Virginia was $106,000 in 2016, and many occupations within aviation and aerospace have high
wages, particularly when compared to other large sectors.

o

Across all sectors, average weekly wages per employee in the Commonwealth have been increasing
(wages increased by 4 percent from 2014 to 2015, significantly greater than the 0.8 percent growth
in the Consumer Price Index, indicating that the real incomes and spending power of workers grew.
Since the end of the Great Recession, the average weekly wage of a Virginia worker has risen 18
percent (from $779.88 to $918.41).

“Strong governmental support” for aerospace and aviation
o

Virginia enjoys the support of state policymakers, government officials, and public entities for
aerospace and aviation. The Department of Aviation was frequently cited as a key resource by airport
managers and aviation stakeholders with whom we spoke. For a small agency, the DOAV offers a
wealth of programs, resources, and initiatives in support of aviation and aerospace outreach, career
exploration, and workforce development. These include scholarship programs for students, general
support for airports, and mini-grants for K-12 educators. The General Assembly commissioned a
recent study to create a “Blueprint for the Growth of the Virginia Aviation and Aerospace Industry”.
Virginia has two state-level policy commissions: the Governor’s Aerospace Advisory Council and the
Virginia Aviation Board. Virginia continues to invest in higher education, K-12 STEM education, and
related efforts.

Virginia’s Aviation and Space Workforce Development and Education WEAKNESSES
& THREATS
•

Despite our assets, there is a perception that aerospace and aviation are less critical industries for Virginia’s
economic health.
o

From a competitive standpoint, Virginia has devoted less focus and resources to support industry
attraction, retention, and expansion than many of its competitor states.

o

Virginia has DIFFERENT aerospace and aviation strengths than some of its competitors with a
much greater research presence and supportive infrastructure for research and development, but has
not established a clear differentiated strategy to maximize that strength. The ongoing JCOTS study
commissioned by the General Assembly offers opportunity in this regard. Several stakeholders
have heard aviation and aerospace described as a weakness in Virginia, which in a broad sense is
inaccurate. In some areas, Virginia may be underperforming based on its central geographic location,
quality workforce, and supportive assets. For example, Virginia’s manufacturing employment in
aerospace is less strong than many competitor states and almost all of the aerospace and aviation
focused manufacturing sector industries have much lower concentrations of employment than the
nation as a whole. Competitor states like Alabama, South Carolina, and Florida have a much greater
presence of aerospace manufacturing. In 2016, Virginia ranked 13th overall. Looking at the ranking
factors, Virginia fared worse in “operating expenses” ranking 42nd. The operating expenses category
included factors such as industry and overall wage rates, business climate, and energy costs.
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Several stakeholders expressed that the opinion that Virginia could readily become one of the top
ten states for aerospace and aviation. While states like Florida, Texas, Washington, and Colorado
have inherent strengths that would be hard to surpass, there was a sentiment that Virginia should
be able to effectively compete with neighbors like Maryland, North Carolina, Kentucky and South
Carolina. Seven states accounted for half of all U.S. aerospace and defense sector employees in 2016:
California, Washington, Texas, Florida, Arizona, Connecticut, and Kansas34. While Virginia may
not be less competitive in terms of total numbers, the state can more clearly identify and describe
its space and aviation industry and its areas of competitive strength (such as space research and
technology, commercial aviation, and other areas).

o

Also lack of knowledge on which activities/programs are most impactful in terms of career
awareness and training – more systematic data on research and evaluation of methods and programs.
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Need for Improved communication and knowledge-sharing
o

Several people commented that there is a “lack of a consistent state-wide plan and brand.” While
there are many efforts around STEM and some great signature programs and activities, many
respondents suggested the benefits of having a more consistent and clear plan as to how aviation and
aerospace fits and intersects with other efforts (such as cybersecurity or K-12 STEM initiatives) and
that a plan or efforts should be informed by up-to-date information.

o

While there are examples of strong collaboration in Virginia, input indicates that there are also many
examples of projects and initiatives not communicating or connecting with allies and related efforts.
As one respondent stated, “Some groups with stake and resources in aviation and aerospace do not
communicate or interact with each other.” Another commented on the “lack of a coordinated effort to
grow interest in aviation”.

o

Relatedly, stakeholders expressed a need for better awareness of resources that exist (resources such
as education and learning materials, program listings, funding sources, and etc.). This included a
desire for more awareness of plans and upcoming efforts and initiatives.

o

Airport and aviation respondents stated that while many officials and residents appreciate and support
local airports, most General Aviation airports cited one of their most important jobs as justifying their
existence and marketing their presence to local and regional stakeholders. Some airports mentioned
struggles in this regard, due to limited resources and continued apathy among local government
officials, even noting occasions when they were dissuaded by localities from hosting community
engagement events. Airport survey respondents identified as the need for increased marketing and
promotional funding resources.

o

Informants also identified a lack of knowledge on which activities or programs are most impactful in
terms of career awareness and training and a need for more systematic and shared data on research
and evaluation of methods and programs.

Educational attainment
o

Many of the leading, higher wage, aerospace and aviation occupations require a bachelor’s degree
or more. Ninety-seven percent of occupations in Science and Mathematics and 90 percent of
Engineering and Technology jobs require a Bachelor’s or more35. In 2016, 37% of adult Virginians
had a high school diploma or less as their highest level of educational attainment, slightly better
than the national population. Overall, Virginia ranked fourth in the nation for the most graduate or
professional degrees (16.2%) and seventh for the most bachelor’s degrees (22.5%)36.
However, the rural regions of Virginia do not perform as well. In Virginia Planning Districts 1 and 2
encompassing the far Southwest’s Appalachian coal producing and adjoining counties, 60% of
individuals have a high school diploma or less as their highest level of educational attainment. Only
8% of inhabitants have a bachelor’s degree compared to the 21% statewide numbers37.

34 2016, Feb. Reuters. “U.S. Aerospace Industry Sees First Job Growth in Five Years” Fortune. Accessible at http://fortune.com/2016/02/16/aerospace-defensejobs/
35 2014. STEM Report Card for Virginia. The Alliance for Science & Technology Research in America.
36 2016. “Workforce Quality.” Virginia Performs. Accessible at http://vaperforms.virginia.gov/indicators/economy/workforceQuality.php#.
37 Source: Emsi’s proprietary demographic data and the American Community Survey.
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Figure 4: Graphic

produced by Virginia
Performs (www.
vaperforms.virginia.
gov)

•

Negative Flows in College-educated Worker Migration

o According to Virginia Performs data, there were 76,261 college-educated adult in-migrants to Virginia
in 2014 compared to 80,108 out-migrants. This was the first negative migration flow since 2012.
Virginia’s net migration rate (of -1.9 per 1,000 residents in 2014) places the state 31st nationally (and
lower than neighboring states such as Maryland, Tennessee, and North Carolina),

o
•

The graphic above depicts how out-migration of college-educated adults (red line) has now exceeded
in-migration (green line).

Many barriers to entry exist such as affordability and access, particularly for certain populations or in critical
occupations.
o

There are fewer females, minorities, and low-income students in some programs and in the industry
and a major challenge is how to address concerns of diversity and representation. This is a longstanding industry problem rooted in historic discrimination and company cultures within the industry,
as well as societal-level structural challenges.38

o

The persistence of under-representation of minorities and females in the industry remains a critical
challenge. For instance, the Aviation Week 2016 Workforce Study found that minorities represented
just 21.1 percent of the aerospace and defense workforce, but comprise 37.7 percent of the U.S.
population. Women accounted for less than 22 percent of the workforce. Only 20 percent of
the executives in aerospace and defense were female. Only 6.7% of the workforce is AfricanAmerican, only 6.3% are Latino/Hispanic, and only 7.7% are Asian-American. Another study, the
U.S. Civil Airmen Statistics, compiles annual data to meet the demands of the FAA, other government
agencies, and industry. In 2016, 584,362 individuals held a pilot certification at some level (including
student, recreational, sport, private, and commercial, airline transport, and others). Of those total
pilots, only 39,187, or less than 7%, were female. Less than 4% of airline pilots were female.

o

Students pursuing post-secondary credentials, but not necessarily a bachelor’s degree, often
lack funding or other resources to access assistance. Several informant stakeholders commented
on this challenge: “we need to help subsidize the cost of training”; “we have a lack of needbased scholarships”; and “we need more accessible and affordable skills based programs”. More
specifically, certain aviation and aerospace credentials and licensures are particularly costly.

o

Several informants expressed concern about the costs barriers for students in critical aviation
occupations such as pilots: “the upfront investment is very high for licensure”; “this is a national
issue, not just Virginia”, and “although the return on investment for pilots is better than for a lawyer
or doctor, many students just can’t afford the costs”. Pilot licensure is one example, as different

38 For an excellent overview of this history, see (1997). “Diversifying the Workforce” in Taking Flight: Education and Training for Aviation Careers. The National
Academies Press. Accessible at https://www.nap.edu/catalog/5433/taking-flight-education-and-training-for-aviation-careers.
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licensure levels require a certain number of hours of flight training and it can be costly to accumulate
those hours. For a commercial pilot’s license, for instance, 250 hours of flight time is required, in
addition to 1,500 hours of flight time for an airline transport pilot certificate. Airline pilots must also
have a minimum of 40 hours of instrument flying experience in-air and through simulation. Some
estimated costs close to $70,000 to obtain pilot licensure.
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Several individuals remarked that students (as well as their schools and teachers) in Virginia are
farther away from some of the key aviation and space employers, assets, resources, and opportunities
suggesting geography as a barrier and the presence of a “rural-urban” divide to some extent.

Despite the rise of K-12 STEM-related curricular, and non-curricular or informal, programming in Virginia,
there is a lack of opportunity, as well as a lack of coordinated emphasis, on integrating aviation and
aerospace content and concepts more widely.
o

K-12 teachers are limited in the concepts and subjects that they have time to introduce and explore.
Many elementary school teachers expressed that a major reason why they weren’t able to introduce
aviation and space concepts to students was that they didn’t have the time during the day. The
majority expressed constraints due to adherence to Standards of Learnings. Others explained that
their curriculum had to be approved by their administrators, which made it difficult to introduce new
concepts in the classroom. Teachers from under-resourced rural areas expressed a lack of funding for
robotic kits, maker spaces, and other in-classroom teaching aids as a reason they couldn’t adapt many
of the project-based learning programs that promote STEM learning.

o

While many instructional materials and resources related to space and aviation exist, there are
fewer guides or tools to help teachers integrate aviation and space concepts and activities across the
curriculum and aligned with Virginia Standards of Learning.

o

Many educators did not see aviation/aerospace as important or fully understand the breadth and depth
of careers and content.

Overall, there remains a low level of aviation and aerospace career awareness and career exposure among
most K-12 students, as well as college-age and adult workers.
o

Despite standout programs and the seeming appeal of aviation and aerospace, stakeholders and
educators pointed to the large pool of students and jobseekers around the state who have not been
exposed to career information or career exploration activities. Looking across Virginia, there are
“relatively few opportunities for exposure to [aviation and space] occupations.” Several stakeholders
commented that K-12 students overall had a “low awareness of aerospace career opportunities.”
Other respondents remarked that “students don’t receive a lot of hands on opportunities in aviation or
aerospace.”

o

Most airport managers surveyed and interviewed for this project recognized the importance of getting
students out to airports and involved in hands-on activities, reflecting on their own experiences
of how they first became interesting in aviation careers. Although several airports host fly-ins and
airport tours, most lack the funding and personnel resources to engage their communities in more indepth programming that would encourage students to pursue careers in aerospace and aviation. They
expressed a need for more programmatic funding and direction in how best to engage students and the
community at-large.

o

Respondents expressed a need for more targeted media and awareness campaigns to youth and others
concerning aviation and space career and training opportunities.

Recent declines and uncertain future federal funding levels and investments related to research, defense, and
space
o

Virginia has an outsized dependence on federal defense-related spending. Virginia’s relatively slow
economic growth since the Great Recession is closely linked to the slowdown in federal government
spending, which accounts for nearly 30% of the state’s Gross Domestic Product39.

39 2016. Virginia State of the Commonwealth Report. Center for Economic Analysis and Policy at Old Dominion University. Virginia Chamber of Commerce.
Accessible at: https://www.vachamber.com/wp-content/uploads/2016/12/2016-State-of-the-Commonwealth.pdf
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As noted in the 2016 State of the Commonwealth Report, Virginia has experienced much more
distress than other states from the contractions in federal spending, since overall the Commonwealth’s
economy is less diversified and lacks comparable private sector anchors.

o

The total wages earned by federal government personnel in Virginia and the dollar volume of
government contracts awarded to Virginia firms declined between 2010 and 2015 as did the total
number of active-duty military personnel in the Commonwealth. Virginia had at least 25,000 fewer
active-duty military personnel in 2016, than it did in 2000, and that spending and associated spin-off
has also been lost40.

o

The combined after-effects of the great recession and sequestration hit the areas of our state most
reliant on federal spending particularly hard. Defense and military related jobs and spending account
for nearly half of the Hampton Roads economy by some measures, but the region has produced jobs
at a rate slower than Detroit since the recession.41 Direct DOD spending in Hampton Roads was over
$18 billion in 2015.

o

Future funding levels are difficult to project. Overall fiscal year 2016 discretionary Department of
Defense spending levels (as proposed) were still $28.9 billion lower than the 2011 levels but were $25
billion higher than the sequestration cut levels.42
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Possibility of declines in the overall future workforce supply in the state
o

Virginia, as a whole, continues to experience modest population gains. The total state population
increased by 10 percent from 2006-201643. However, in addition to the negative flows in college
educated worker migration described earlier in this section, the state is also experiencing declining
labor force participation and college headcount enrollments. Headcount enrollment in the Virginia
Community College System declined 8.3% between fall 2012 and fall 2015.44 The 2016 State of the
Commonwealth Report found that Virginians had been “dropping out of the workforce at alarming
rates”, and the absolute size of the Virginia labor force has also declined slightly from 2014-2016.45

o

Current and future supply of select occupations in the aviation industry are questionable, most
notably: aircraft mechanics and technicians, avionics technicians, pilots, air traffic controllers, and
airport managers. Already the concentration of aviation mechanics and service technicians, and
avionics technicians in Virginia are 18% and 46% less than the national average. For pilots, air traffic
controllers and airport managers, the issue arises of whether enough workers exist in the career
pipeline to compensate for the aging workforce currently employed.

VDOE, FAA and other regulations and mandatory requirements limit and constrain flexibility, classroom
time, and training options
o

This is a concern that was echoed by many individuals with whom we spoke. For instance, workplace
learning experiences for high school students in aviation (avionics, pilots, and mechanics) is
constrained by FAA regulations which prohibit access by students and minors. FAA training and
certification requirements for instructors sometimes are obstacles to attracting experienced instructors
from industry or the military.

o

The majority of surveyed teachers expressed that “having no time” was a major reason why they
weren’t able to introduce aviation and space concepts to students.

o

For aviation training programs, FAA regulations “limit how many and where students can be.” FAA
regulations “have not caught up with pedagogy and instruction.” For instance,

Deficiencies in foundational or critical knowledge, skill, and ability competencies among students and
potential workers.

40 Ibid.
41 (2014, July 13). Mayfield, D. “Hampton Roads joins Detroit on dismal jobs report.” The Virginian-Pilot.
42 Source: BCA2011, Budget Requests for FY14, CBO Sequestration Update Report and the Old Dominion University Economic Forecasting Project.
43 Source: QCEW Employees, Non-QCEW Employees & Self-Employed - Emsi 2017.1 Class of Worker
44 2016. Virginia State of the Commonwealth Report. Center for Economic Analysis and Policy at Old Dominion University. Virginia Chamber of Commerce.
Accessible at: https://www.vachamber.com/wp-content/uploads/2016/12/2016-State-of-the-Commonwealth.pdf
45 Ibid.
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High school teachers interviewed and surveyed identified a need for greater emphasis on STEM
concepts/foundations in the school curriculum. Several high school teachers noted that many of
school students lacked the fundamental STEM knowledge needed for upper level high school courses
and more interactive electives.
GINIA
VIR

RT

M

•

EN

IA
TIO N

D E PA

o

T OF

AV

o

More than one informant commented on many K-12 students with “low math performance and low
reading comprehension.” As many as 60% of Virginia students unable to complete math learning
assessments in K-12, according to Virginia Advanced Study Strategies.

o

Manufacturing employers we spoke with identified basic math-related competencies as a challenge
for many of their entering workers.

Uncertainty, competition, and consolidations in the aerospace industry.
o

As a whole the space industry is undergoing rapid change and exponential growth.

Virginia’s Aviation and Space Workforce Development and Education
OPPORTUNITIES
•

Support and expand aerospace and aviation-related professional development opportunities for K-12
educators, and counselors.
o

Teachers who responded to the educator survey were asked to rank a list of activities from most
to least important in terms of promoting aviation and aerospace among school-aged children in
Virginia. Teachers overwhelmingly felt that more professional development opportunities was the
most important in terms of promoting aviation and space among school children. This was most
commonly heard from elementary school teachers. The next most important thing was exposure to
mentors/employers in the field. Each of the other ideas (except for more professional development
opportunities for those outside of the classroom, and marketing on state or national levels) were
thought to be very important as well. The table below summarizes their responses:

Most
important

Least
important

1
2
3
4
5
6
7
8
Greater emphasis on STEM concepts/
33.33% 21.33% 41.33% 2.67% 0.00% 1.33% 0.00% 0.00%
foundations in school curriculum
Marketing/Promotions on State
or National Levels to Promote
23.08% 15.38% 30.77% 15.38% 7.69% 0.00% 7.69% 0.00%
Opportunities
Access to better educational resources/
20.00% 38.46% 36.92% 1.54% 0.00% 3.08% 0.00% 0.00%
curriculum for teachers
Internships, field trips, employer visits
20.25% 41.77% 27.85% 6.33% 1.27% 1.27% 1.27% 0.00%
for students
More opportunities for students outside
of school time (summer/afterschool)
Exposure to mentors/employers in the
field
More/better information on careers for
students
More professional development
opportunities for employers, mentors,
and other educators
More professional development
opportunities for teachers

18.18% 45.45% 30.91% 5.45% 0.00% 0.00% 0.00% 0.00%
36.00% 32.00% 22.67% 4.00% 4.00% 0.00% 0.00% 1.33%
26.67% 42.22% 17.78% 8.89% 4.44% 0.00% 0.00% 0.00%
0.00% 0.00% 50.00% 50.00% 0.00% 0.00% 0.00% 0.00%
62.77% 14.89% 21.28% 0.00% 1.06% 0.00% 0.00% 0.00%
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Identify transferability opportunities and “pathways” for existing workers who may be
dislocated or in other industries by providing career services, information, additional
training, or easier paths to attain certifications. This may include expanded use of
apprenticeships and work-based trainings to help more workers transition into skillintensive, in-demand positions in aviation and aerospace.

Better support veterans and Virginia’s exiting military department of defense workforce in
transitioning to other high-need occupations in aerospace and aviation.
o

By some estimates, as many as 18,000 people leave Virginia military bases each year and
enter the civilian workforce. Virginia supports roughly 26,000 uniformed, civilian, and
contract employees with functions relating to military aerospace46. The Commonwealth
encompasses 27 military bases, including 11 installations with military aviation
operations.

o

Stakeholders repeatedly expressed veterans and exiting military as an opportunity and
under-developed resource in Virginia. There is a need to align or to crosswalk skillsets in
military with those in compatible civilian careers in aerospace and aviation and to offer
experience or prior training credits in degree programs, establishing skill bridge programs.
In many cases, there are obstacles to effective transition. For example, public schools and
CTE programs that include an aviation and aerospace track or related coursework need
skilled instructors and veterans would be a great talent pool, but there may be impediments
to receiving the needed teaching certifications.

Virginia’s airports could be even more effectively utilized to enhance aviation interest and
learning.
o

Airports around the state conduct a number of events and activities that engage youth,
families, and others in aviation. These are important to continue. Still, there was sentiment
repeated by many that airports, and airport managers and leaders, could be more effective
regional advocates and champions for aviation and aerospace, offering more school tours,
youth and family-oriented events, and connections to students and teachers in CTE,
community or technical college, or skills-based training.

o

As one individual phrased it, “Aviation has lost its glamour, it used to everyone wanted
to be in the industry and now it is difficult to draw people because of so many choices.”
Another said, “Exciting today’s youth in aviation, when other careers may be more
lucrative or easier to attain, is no small task.” As several respondents shared, introducing
youth to airports and planes is important and amongst the most effective ways to incubate
future career interest. One stakeholder commented, “The middle and high school years are
key – most who become pilots were introduced to flying during these ages by a friend or
relative”. We spoke to one individual who took flying up as a hobby and then as a career
because he was inspired by an early ride in a Cessna.

o

The airport is often the first impression a visitor receives when coming to a community,
and airports play an important role in being local and regional representatives to incoming
businesses and CEOs. They are the most dispersed, comprehensive network that the
aerospace and aviation industry has in Virginia. As such, they can play a pivotal role as
local partners and serve in a supportive role of making connections among local and state
government, schools and aviation/aerospace businesses.

Expand, or better promote and utilize, existing Virginia career exploration and future workforce
programs and resources.
o

Many informants throughout the planning process were surprised to learn about programs
and initiatives already in existence, but of which they were previously unaware. This

46 2012. Competitive Analysis of Virginia’s Aviation Industry. Virginia Department of Aviation.
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There are many examples of this, but we will highlight one as illustrative. Several stakeholders
suggested an increased focus on internships and work-based training related to aviation and
aerospace, including some way to match students and companies. In response to the increasing
demand for skilled Science, Technology, Engineering and Mathematics (STEM) workers in Virginia,
the Virginia Space Grant Consortium (VSGC) created the Commonwealth STEM Industry Internship
Program (CSIIP) to link companies and undergraduate STEM majors in Virginia. These are typically
paid internships that provide students with valuable opportunities to explore career interests, develop
mentoring and networking relationships, and apply their skills on real-world projects. Participating
companies are from a variety of industries including technology firms but there is tremendous
opportunity in ensuring that this type of program is supported and continued and that a variety of
aerospace and aviation employers are engaged and participating as host companies.

o

Several respondents explicitly mentioned increasing the reach of existing Virginia Space Grant
Consortium programs including BLAST, VASTS, and Coastal Scholars. Respondents also
recommended the increased availability and funding for teacher training and awareness of resources.

o

Higher education outreach programs reported sufficient funding as a barrier to hiring and retaining
people to conduct outreach activities and also reported challenges coordinating with public schools in
terms of event timing, student recruitment, and other areas.

Pursue ways to expose K-12 students from across the state, including those in more rural or distant regions,
to career exploration activities, visits, and mentors in aerospace and aviation.
Opportunities exist to encourage and facilitate industry and researcher visits to K-12 schools and
programs. Schools are limited in funding, so if industry came to them for school-wide events, a
better opportunity for exposure. Rural, or areas in VA that are farther away from northern Virginia,
Richmond or Hampton Roads would benefit as it may be harder for them to have hands-on
experience, so visits would be beneficial.

Identify pathways or career clusters information for prospective students interested in entering the industry.
o

•

T OF

o

o

•

EN

Virginia lacks clear career pathway, or career cluster, information for aviation and aerospace and this
is an area of opportunity for helping communicate and describe career preparation and industry entry
points for teachers, counselors, students, and parents.

Incorporate clearer connections between aerospace and aviation and other ongoing Virginia initiatives and
priorities in areas such as cybersecurity, information technology, STEM education, unmanned systems,
o

When state-level focus is placed on an area such as cybersecurity, there is an opportunity to draw
the connections to aviation and aerospace, in terms of shared workforce, shared competencies, and
more. Some respondents described this as a way to be more visible and to be sure that the needs and
opportunities in aerospace and aviation related to other initiatives are communicated and understood.

o

As one stakeholder commented, there is a “conglomeration of clusters and initiatives, so how do you
talk about the broad overarching opportunities in aerospace and aviation?”

Investments and policy decisions to strengthen airport infrastructure and to modernize (or privatize) the U.S.
air traffic control system may offer opportunities.
o

The new administration has discussed infrastructure and modernization investments, which may
create new jobs or improve Virginia’s infrastructure and enhance prospects for future growth.

o

Modernization and privatization of national air traffic control system have also been discussed, which
could create training needs and job opportunities but privatization also has many uncertainties and is
also a threat, as smaller carriers and private aircraft owners could see costs increase.

Explore opportunities to support basic STEM competencies at K-12, and identify and promote connections
between Virginia Standards of Learning elements and aerospace and aviation related principles and
applications.
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For example, the Virginia SOLs have “force and motion” in every grade, and several
teachers mentioned building rockets or paper airplanes to demonstrate that principle
and another teacher suggested that having more interesting and engaging activities to
demonstrate that principle at every age level would be beneficial.

o

Many teachers surveyed indicated that if activities were more explicitly attributed to
the SOLs, they would be more eager to introduce the material to their students.

o

Additionally, educators reported that 4th grade is the year during which space is
introduced to students as a concept, and 5th grade is when these concepts are applied or
assessed. Teachers of 4th and 5th grade classes may be most in search of new materials
and resources related to space and aviation.
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An important component of this study involved inventorying existing programs and resources related to aviation
and space career and workforce education and development in Virginia, and also identifying a number of short
descriptions of “bright spot” program examples in Virginia and around the country. Our inventory list of Virginia
programs is included in Appendix A of this report. In this section, we select some Virginia and national programs that
are of note because they represent possible models or activities that might be adopted, expanded, or enhanced related
to STEM learning, career development, educational programming, and workforce preparation.
Many of these activities cut across a number of programmatic areas or student types. For instance, higher education
institutions educate students in formal curricular programming but also conduct critical outreach and engagement
activities at the K-12 level and sometimes partner with industry and community colleges as well. Outreach activities
can be conducted in different forms, with diverse target audience, and in various scales. In this section, a variety of
selected organizations or programs are highlighted:

Denbigh High School Aviation Academy
Denbigh High School’s Aviation Academy in Newport News, Virginia has
been nationally recognized as a STEM model, with a focus on piloting, aircraft
maintenance, engineering, and aviation security/safety. The Aviation Academy
is a magnet program of Denbigh High School, with over 350 students engaged
in a small community of learning with a safe, collegiate atmosphere and high
expectations. The school is an “airport campus”, as students take classes at the
Newport News/Williamsburg Airport. Some classes are conducted at Denbigh High
School.
Aviation classes begin in the 9th grade with four pathways: Aviation Technology, Flight Operations, Aerospace
Engineering and Aviation Security & Safety, although students who attend may be interested in a variety of fields
including: aerospace, physics, computers, aviation, engineering, airline and airport operations, navigation, and
meteorology. All rising ninth-grade students are eligible to apply, but must commit to a rigorous academic and
technological program, including completion of Algebra I during the freshman year, which allows students to take
higher-level math classes, Chemistry, and Physics.
The curriculum provides students a strong science,
technology, engineering and mathematics
foundation, as well as enhanced reading and writing
skills. The program also includes a focus on
leadership development, citizenship, and academic
skills. Shuttle buses run between Denbigh High
School and the Aviation Academy, and typical
freshman schedules include five courses at the
Aviation Academy.
The Academy offers an FAA Pilot Ground School
course that prepares students for flying lessons
Figure 5: Student Interning at NASA Langley
and private pilot licensure. The school has three
Image Credit: NNPS-TV/Nik Long
simulators used in the pilot classes and a fully
functioning wind tunnel capable of showing students
the dynamics of flight with visual and data representation. Students in the Technology pathway have a number of
opportunities to practice hands-on skills development, including helping build an RV-12 plane, a 750-pound, and twoseat aircraft. The academy received a materials kit from the Eagle’s Nest Projects, which donates kits to schools to
build airplanes. The Aviation Academy is one of a handful of schools to receive the kits and the first on the East Coast.
The hands-on skills gained help prepare students for careers in aviation, electronics, engineering and technology and
one student commented: “You can see how what you do learn in the classroom, though, applies to real-life situations
like building an RV-12 or any other aircraft for that matter.”47
47 Williams, J. (2014). “Last steps are in sight on Denbigh High Aviation Academy airplane project.” Daily Press. Accessible at: http://www.dailypress.com/news/
education/dp-nws-nn-aviation-academy-20141126-story.html
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The Academy provides student a wealth of first-hand exposure to aviation and aerospace careers and topics through
experiential learning, field trips, guest visits, and internships. Students have interacted with astronauts orbiting 220
miles above Earth in the International Space Station, speaking with them about science and living in space. As another
example, some students have spent Spring Break working in a short-term week-long NASA internship as part of the
Newport News “Spring Break: Make it Work!” program, that gives dozens of students the chance to shadow, intern or
volunteer at local companies. Dr. Aaron Smith is the program director at the Aviation Academy and he explained the
value of this type of opportunity: “It gives students a glimpse of careers along their interests, and it reminds students
to continue to excel in their grades.”48
M
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Those who interned at NASA Langley had the opportunity to be mentored by engineers and researchers from
various fields including research services, engineering, science, cultural resource, technology and fabrication. One
participating student is interested in a career in aviation maintenance, and during the week helped design a piece of
metal used to protect spacecraft when entering a planet’s atmosphere or returning to Earth. The Aviation Academy
supports a number of other internship opportunities including a program with the Newport News-Williamsburg
International Airport.
Students at the Aviation Academy often go on to aerospace or aviation occupations within the region or around the
world. One former student, a 2007 graduate, became a NASA Langley electronics technician and mentored current
academy students during the internship week. Dr. Smith and Aviation Academy faculty regularly provide information
to current and potential students and parents on occupations, including median salaries for careers ranging from pilots
to avionics technicians to aerospace engineers.
The Academy continues to explore ways to provide additional learning experiences for students. A recent
funding award will help the school establish two new after school clubs: an Unmanned Aerial Vehicle club and a
manufacturing club geared towards female students. Members of the Unmanned Aerial Vehicle club will learn to
build and fly vehicles or drones using remote controllers or pre-programmed flight plans. The manufacturing club
will educate and expose young women to manufacturing careers to help inspire the next generation of leadership and
talent. The school has received many recognitions in Virginia and nationally including being designated a national
model school by the Society of Manufactured Engineers Education Foundation.

Virginia Space Grant Consortium

The Virginia Space Grant Consortium (VSGC) is a coalition of Virginia colleges and universities, NASA, state
educational agencies, Virginia’s Center for Innovative Technology, and other institutions representing diverse
aerospace education and research. In our outreach, VSGC was consistently cited as a Virginia strength in aerospace
and aviation education and career development. The VSGC acts as an umbrella organization, coordinating and
developing aerospace-related and high technology educational and research efforts throughout the Commonwealth
and connecting Virginia’s effort to a national community of shared aerospace interests. The VSGC coordinates and
supports a range of programs, and we select a few here to highlight
• VSGC STEM Takes Flight Initiative: STEM Takes Flight is a statewide initiative that includes a handful of
programs for Virginia community college students pursuing STEM majors, and faculty in STEM disciplines.
The program is supported by NASA funding for two-year periods, awarded to the Virginia Space Grant
Consortium, and most is then sub-awarded to community college students and faculty. Program partners
include the Virginia Space Grant Consortium (VSGC), the Virginia Community College System (VCCS),
NASA Langley Research Center, NASA Wallops Flight Facility, and the Virginia Governor’s office.
•

Community College STEM Bridge Scholarships – Awarded to 15 students; these $5,000 scholarships are
competitive awards based on academic merit.

•

Commonwealth STEM Industry Internships for Community College Students- Awarded to 10 grant-sponsored
students. Paid industry internships managed by the Virginia Space Grant Consortium are available year round
to Virginia’s community college students. More than 150 companies are currently registered. The internships
seek to reinforce the value of community college students to employers and increase their retention in the
workplace.

48 Ibid.
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NASA Research Experiences- Awarded to a total of 38 students. The program includes two projects: Build/
Fly/Learn Team Research Experiences, and Individual Student Research Experiences. For both projects,
students from engineering technology or other STEM disciplines work as guest researchers with NASA
researchers over the course of a 10-week, 40-hours-per-week, and will receive a $5,000 stipend.

•

Faculty Professional Development Workshop at NASA Wallops- Awarded to 20 students. This is a NASAbased professional development opportunity for Community College STEM Faculty. Through briefings and
tours, this two-day, residential workshop focuses on the integration of STEM in the NASA workplace with
the purpose of assisting faculty in educating students on the importance of teamwork, technical skills and
problem solving.

•

Space/Payload Design Courses at Eastern Shore Community College. Eastern Shore Community College
(ESCC) will develop and run two three-credit courses that will be multidisciplinary, involving students in
all aspects of the planning, design and review process for a science and engineering payload. The students
will design, construct and test a payload to be launched in June 2016 from NASA Wallops on a suborbital
sounding rocket flight through the RockSat-C program. Students will have the opportunity to acquire and
apply multidisciplinary skills required for space payload development in a real-world context. They will learn
the NASA mission review process and learn NASA safety and risk analysis standards. ESCC is a SpaceTec
affiliate and offers workforce training towards the Certified Aerospace Technician credential and the CerTec
basic electricity and electronics credential. The courses will help students who are preparing for these
credentials.

•

Sea Level Rise Service Learning Course. This is a three-credit Sea Level Rise Service Learning course
in partnership with Thomas Nelson Community College (TNCC), NASA Goddard Space Flight Center’s
Wallops Flight Facility (WFF), and the GeoTEd project. The course will be offered by Virginia Western
Community College and will be available through the VCCS Shared Services program allowing students from
all 23 community colleges to enroll. Faculty-led student teams will engage with NASA scientists to tackle the
issue of sea level rise impacts to coastal communities and ecosystems. Faculty from ODU’s Mitigation and
Adaptation Research Institute (MARI) will advise the project team and provide webinars on the science of sea
level rise prior to the field experience.

RT
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VSGC operates a number of other programs including:
• Virginia Aerospace Science and Technology Scholars (VASTS). This is a competitively selected program for
high school juniors. Selected students participate during the academic year in an on-line NASA-developed
course, aligned with Virginia Standards of Learning (SOLS) using a Space Exploration theme to enhance
STEM skills. Students may also participate in an expenses-paid residential summer academy at NASA
Langley. A number of private aerospace companies also support the program, engaging with students and
NASA and providing career exploration and awareness support.
•

Virginia Space Coast Scholars (VSCS). The program audience is high school sophomores in Virginia, and
the program is similar to VASTS, but partners with NASA Wallops. It also includes a dynamic on-line series
of learning modules, along with a seven day summer learning academy at NASA Wallops. Students work in
project teams to explore topics and skills integral to mission design while enhancing STEM competencies and
learning more about NASA flight missions and career opportunities.

•

Building Leaders for Advancing Science and Technology (BLAST). The program offers summer residential
learning experiences (3 days) for current Virginia 8th and 9th grade students at Old Dominion University,
Virginia Tech and the University of Virginia. Through hands-on learning sessions with college faculty,
students explore STEM topics and aerospace related professions and research areas.

For these programs, another item of note is that they are typically offered free to participating students and promoted
across the Commonwealth. This enables a range of students to participate, not simply those students with more means
or located closer to urban areas.
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Science Museum of Virginia Teen Maker Space: The MiX.
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The Science Museum of Virginia in Richmond provides a rich array of interactive experiences for children and adults.
Many of the exhibits and demonstrations have applications to aviation and space careers, including the “Dome”
where visitors can view live astronomy presentations and “Cosmic Expeditions” with state-of-the art high definition
equipment. There are several interactive outreach programs that help children and their parents learn and get excited
about science. One such program called “The MiX” is designed to foster interest about STEM careers through
experiential and collaborative learning. The MiX is an interactive maker space for youth ages 13-18 that aims to
introduce them to science through building, problem solving, and creating. The program is free for teens, and includes
free membership to the museum.
Teens can use MiX equipment to work individually or collaboratively on a variety of projects with many applications.
The MiX has 3D printing, robotics, coding, build your own drones,
drilling, woodworking, and CNS routing. Teens go through design
thinking, engineering, and problem-based learning processes using
hand-tools and digital media. The MiX was funded through a grant
from the Institute of Museum of Library Services and the John D.
and Catherine T. MacArthur Foundation. One additional benefit is
the program’s partnership with VCU, which provides student
mentors for the programs. These college students are introduced to
teaching STEM concepts through problem based-learning, which can
increase their interest in becoming capable youth educators.

Liberty University

Founded in 1971, Liberty University is a private,
nonprofit Christian college located in Lynchburg,
Virginia. Liberty University’s School of Aeronautics
was founded in 2002 and is one of only a handful of
four-year degree aviation schools in Virginia. Though
Jim Malloy, dean of the School of Aeronautics, says
the school started with “four students and one rented
airplane,” the program has grown over the past 14
years to over 800 students and several aviation
majors, minors, options and certificates (both
residential and online).

The School of Aeronautics is a medium-size
aviation program, with 360 students in the fouryear, residential, professional pilot degree program.
Figure 6 – Image Credit Erica Corder
Students will graduate with a B.S. in Aeronautics
and can enter the workforce through commercial airlines (where most go), corporate jobs, the military, mission work,
and unmanned aerial systems work. In addition, Liberty University has a rigorous, one-year FAA A&P Maintenance
Certificate Program. It is one of only a few that allows for completion of the FAA 1900 contact hours in a year.
Liberty University has partnered with the Denbigh High School Aviation Academy to allow high school students to
begin the A&P program while in high school, and then transfer to Liberty University to finish.
Liberty University also allows for completion of its four-year pilot degree online, with flight training completed at
any one of its 44 flight training affiliates across the United States, allowing students who might otherwise be unable to
relocate (such as military veterans) to Lynchburg to complete their training near where they reside. The flight training
affiliate program has nearly 500 enrolled students. However, one challenge for the flight training affiliate program
is a need for more instructors nationwide. The School of Aviation has an option for a four-year, residential degree in
unmanned aerial systems that is rapidly growing. Last year alone, there were 52 students enrolled. The school partners
with industry like Textron Systems and UAV Pro. Though Textron is based in Maryland, the company does testing at
Blackstone (Ft. Pickett).
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Liberty University offers short-term unmanned aerial systems courses as intensives (meaning, three consecutive twoweek sessions, the majority of which are at Blackstone). Of all eight students that graduated from that intensive threecourse sequence, all eight were offered jobs as the demand for these students is greater than the supply, which looks to
be a national trend. Graduates of the unmanned aerial systems degree are instrument rated (meaning they can fly in
cloudy weather, using instruments).
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The School of Aeronautics also has options for mechanics, through the A&P certificate, an Aviation Maintenance
Technician Associate of Arts or certificate, or the online Aviation Maintenance Management bachelor’s degree.
Nationally, the industry is facing a mechanics shortage, wherein maintenance managers are in high demand as
well. Liberty University’s aviation maintenance management program trains maintenance managers. Students who
complete the residential mechanic program often stay in the region, which has ample job opportunities thanks to fixedbase operators (FBOs) and Piedmont. An estimated 60% of aviation mechanics in Roanoke are Liberty University
graduates.
Liberty University’s School of Aeronautics
is particularly unique in that it has a direct
industry tie: the school bought and now operates
Freedom Aviation, an FBO with around 100
employees, fueling and maintenance services
and leasable hangars. Freedom Aviation
operates its own flight school with around 60-80
students (typically those who are not interested
in a four-year program). The company also runs
a jet charter operation. In addition to Freedom
Aviation’s maintenance shop, the company also
runs an avionic shop. This allows them to work
on aircraft from anywhere; typically, aircraft
that need repairs have their choice of avionic
shop because they can fly wherever is cheapest.
Freedom Aviation hopes to see Virginia remove
Figure 7 – LU Student in Aviation Maintenance
the sales tax on aircraft parts to make Virginia
Image Credit Erica Corder
more competitive to neighboring states,
considering Virginia is one of a handful of states
left with the tax and that running an FAA class repair station already has immense overhead costs.
Liberty University also just purchased the New London Airport and surrounding land (for potential economic
development opportunities with aviation-related businesses) in Bedford County. The school hopes to move flight
training to the New London Airport in order to provide all levels of experiences for students including internships and
experiences in management and dispatch without concern for space or facility constraints at their Lynchburg flight
training airport. According to Dave Young, one of the founders of Liberty University’s School of Aeronautics, Liberty
University does not want to “have any program that does not lead to employment.” This mentality is why the school
added the unmanned aerial systems course of study; the School of Aeronautics believes it to be the field where many
jobs and future opportunities will be as the industry grows and many different types of businesses relating to UAS will
pop up. However, Liberty University does not have a dispatcher certificate program or an air traffic controller degree,
which are two areas with significant promise.
One of the biggest challenges facing Liberty University’s School of Aeronautics is the upfront cost of programs
for students. While the end result is a highly profitable career, the investment can be hard for students to make.
Another challenge, both for Liberty University and aviation schools throughout the nation, is recruiting students
of diverse demographics. The aviation field is overwhelmingly dominated by white male students. In response to
these challenges, Liberty University has partnered with schools in Newport News through “New Horizons,” which
allows high school students to study trades and courses typically not offered at high schools. Through New Horizons,
students can take a course where they study courses related to aviation for two nights each week. Liberty University
also offers a one week summer camp that allows students to solo fly in just 10 days.
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As a small and remote general aviation airport in Wise
Virginia, Lonesome Pine has benefited from its openness
to new partnerships and strong existing partnerships within
and outside the community. It’s active Airport
Commission, for instance, schedules and operates about
seven school field trips annually for students, pre-K to
post-secondary levels. Lonesome Pine’s manager, Jarrod
Powers, emphasized the importance of tailoring these trips
to different ages, from showing kindergarteners the
dangers of the airport to discussing career options with
high school students. “It’s an uphill battle for older kids –
getting them out of the mindset that you don’t have to be a
rocket scientist.” Powers notes that three pilots have come
out of these high school tours in recent years.

The airport has become a community partner for the region’s unmanned systems (UAS) initiative, an effort to
attract and grow unmanned systems manufacturing and testing activities to the region. In July 2016, Lonesome Pine
became the first airport in U.S. history to have a medication drop via drone. Through a partnership with NASA,
Virginia Tech’s Mid-Atlantic Aviation Partnership and the Remote Area Medical clinic, Wise County leaders brought
20 pounds of medicine using UAS to the annual Remote Area Medical clinic event, which provides free medical
treatment to thousands of uninsured residents in the area. In the future, the airport may serve as the primary access for
unmanned systems companies to visit the region, a site to test UAS, and a potential site to attract and train students to
industries working in UAS.

Culpeper Regional Airport (Culpeper VA)

Similar to several airports in Virginia, Culpeper Regional Airports strives to open its doors to the surrounding
community through annual air festivals and events for population segments such as women and veterans. For 16
years, the airport has hosted a free air show event to help educate the public on the importance of a local GA airport.
They have also collaborated with local secondary schools and Germanna Technical College’s drone program to
facilitate the growing interest in building and flying aerial drones.
Culpeper is a particularly good example, however, of an airport leveraging the enthusiasm and expertise of its local
champions. One example is Tom Hazel, the owner and operator of Mobile Aircraft Maintenance. Hazel has mentored
young adults to become aviation mechanics for the past 15 years. Reaching out through local school career fairs
and aviation-related groups, Hazel attracts students interested in volunteering and apprenticing under his guidance.
He ensures his students get their pilot’s license, 3,000 hours of FAA mandated training, and the financial means
via grant funding to complete the aviation mechanic testing and licensing process. Not only do Hazel’s students
gain the technical expertise to thrive in their field, but they also learn the people skills necessary for success such
as networking and customer service. Culpeper’s Manger, Tanya Woodward explained, “Most of his kids need a life
coach like Tom to overcome situations in their life, which may be detrimental to their future. We have seen these kids
grow into men that have a very promising future. They get excellent jobs in the aviation field that otherwise would
not have been available to them.”

Hampton University
Founded in 1868, Hampton University (HU) is a private historically black university located in Hampton, Virginia.
The school is predominantly composed of minority students, around 98%, with a larger portion of black women than
men. The Department of Aviation in the School of Engineering and Technology at HU provides multiple program
options, all backed by a liberal arts background that “aims to prepare students to build the future of the aviation
industry.” HU’s Department of Aviation is the only one of the 105 Historically Black Colleges and Universities
(HBCU) in America with a Federal Aviation Administration (FAA) approved ATCI program. It is the only HBCU
with accreditation from the Aviation Accreditation Board International.
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HU’s Department of Aviation also has an advisory board composed of representatives from across the aviation field,
including the piloting industry, airports, and Unmanned Aerial Vehicles (UAV). The board discusses recruitment and
new and upcoming developments for the department. The advisory board is the driving force behind the department’s
outreach programs and curriculum.
T OF

AV

HU offers a bachelor of science in flight education and a bachelor of science in aviation management (residential
or online) with an option for an air traffic control concentration or an airport administration concentration. Students
in the flight education major prepare for a professional pilot career and graduates are able to seek employment
immediately. Students in the aviation management programs learn aviation law and the basics of flight and graduates
position themselves for management positions within the Federal Aviation Administration (FAA).
HU also offers associate’s degrees in air traffic control
and in flight education, with options for residential,
online with a local airport flight school, or a hybrid.
Recently, HU has also begun offering classes in
Unmanned Aircraft Systems (UAS) and is trying to
establish a bachelor’s of science in aviation management
with a concentration in UAS. The school also recently
signed onto a program in Ethiopia and Botswana that
aims to use a two-year program to train pilots in
underdeveloped countries in Africa. The bachelor’s in air
traffic control began in the 1980s, in response to a need
in the industry for more air traffic controllers, following
the mass layoff of controllers under the Reagan
administration, according to Margaret Browning,
assistant professor, head of the air traffic control
program. The pilot program in flight education began in
the 1990s.

Figure 8 HU Aviation Students
Image Credit Hampton University

On average, 60 students are enrolled in the bachelor’s degree programs annually. However, recent changes in FAA
regulations affected enrollment, bringing it down to 45. According to Browning, 75 percent of enrolled students are in
the aviation management programs. Because of the additional cost of flight lessons, totaling nearly $50,000 over four
years, the fight program is typically small. Previously, the Navy ROTC program would pay for the fees, but the GI
Bill has since reduced funding for flight training.
The two-year associate’s degree in flight education typically enrolls around 30 students, while the air traffic control
program typically has around 20 enrolled students, though that figure has declined recently. The school hopes to
increase their online program recruitment in the spring of 2017. In the recruitment of students, Browning says that
over 75 percent of their students use federal aid to attend. The other issue to consider for recruitment is finding
students who know about aviation and are aware of other opportunities in the field besides being a pilot.
Browning says recruiting can be difficult because prospective students are afraid of the unknown, and aviation is a
field that is relatively unknown, receiving only negative or vague stories on the news. Most who go into the field, she
says, have heard about it from family, especially parents who might be in the field. Browning believes exposure to
aviation at a young age is key, and it doesn’t take much: one student she knows went into aviation because he saw a
helicopter land in a field. She says using drones is a good way to catch children’s attention because it is hands on and
entertaining, unlike bringing in speakers.
Through the STEM Outreach Program, and Summer Camps that are held at least every other year, Hampton
University helps introduce and teach aviation and aerospace concepts to elementary, middle, and high school students.
By supporting events such as the Newport News Pathways STEM promotion program that includes career fairs and
breakfasts in middle schools, the university creates an opportunity to have one-on-one discussions with students
regarding career options in aviation. The Organization for Black Aerospace Professionals (OBAP) conference during
summer also provides Hampton University the opportunity to prepare middle and high school students for aviation
careers by providing services such as resume writing for aviation, an interviewing skill workshop, and on-site
interviews with aviation companies for internships, training and jobs. Hampton University attends Pro-Jet, a state-
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wide event designed to educate and promote aviation. High School College Fairs and invitation by local schools to
offer mentorship for student projects are also good opportunities to interact with students. Additionally, the university
hosts youth groups, such as home-schooled kids, offering them tours of local facilities.
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The summer program involves a week-long middle and high school program, in partnership with Shades of Blue, a
non-profit corporation focused on aviation and aerospace career development and training. The program typically
has around 40 students, who enjoy STEM activities like building rockets, visiting NASA, having a science day,
and learning air traffic control and how to operate drones. During the year, HU student mentors also work with
fifth graders to teach them about flight and spark their interest. HU reaches audiences in a number of varied ways.
For instance, some outreach programs involves 30-40 K-12 students divided into a group of 6-8 students that meet
with aviation professionals. Summer camps often accommodate 40 students, and classroom activities accommodate
between 30-60 students. Additionally, the university may connect with approximately 400 students during high school
college fairs, with up to 800 during the state-wide event. Finally, the small youth groups consist of 10-20 students.
The university estimates that they meet with approximately 1,800 students of various age groups and locations per
year. Most of the outreach activities in Hampton University, such as OBAP conference and Small Youth Groups, are
specifically designed to reach out to minorities.
In terms of the HU college students that complete degrees, at least 50 percent of ATT students go into the career field
and students in flight education almost all go into the career field unless they came in through a military program, and
eventually even those students will go into piloting commercially. Graduates of the aviation management program
tend to go into airport functions, around 75 percent. The rest of their aviation management students attend graduate
school and a few work in another profession. Many HU students find jobs in the military or outside of Virginia.
One challenge facing HU’s Department of Aviation is a lack of internal resources, specifically certified flight
instructors. Another important challenge is that some students entering the program lack foundational skills. For
instance, many students who come into the programs are excellent rote learners, but have difficulty applying their
knowledge and may be lacking analytical, numerical, or comprehension competencies, such as reading charts, graphs,
clock position, and maps. HU does offer foundational, “remedial”, courses to help remedy this challenge.

Aviation Institute of Maintenance (AIM)
AIM is a key Virginia training asset. The Aviation Institute of Maintenance (AIM) is part of a successful group of
companies, which first began in Norfolk, Virginia, in 1969. AIM has maintained a tradition of excellence in education
through expansion of aviation career schools over its four decades. The Aviation Institute of Maintenance currently
has 11 aviation maintenance schools licensed by the FAA and are accredited by the Accrediting Commission of Career
Schools and Colleges (ACCSC) in 9 states. AIM has two campuses in Virginia, one in the northern Virginia area and
one in Hampton Roads. AIM prepares its adult students for careers and certifications as:
• Aviation Maintenance Technician (AMT)
•

Aviation Maintenance Technical Engineer (AMTE)

•

Aviation Maintenance Technician Helicopter (AMTH)

•

Avionics Technician

•

Aircraft Dispatcher

•

Combination Welding

In Virginia, the Hampton Roads campus also offers instruction in Unmanned Aircraft Systems. The UAS Operator
and Flight Training course teaches students basic and advanced airmanship skills with a focus on aerial photography
with mission planning and execution that can be applied to agriculture, real estate, and infrastructure inspection jobs.
In a concentrated format, students learn the basics of flight, preflight, mission planning techniques and progress to
advanced/skilled maneuvers.
In addition, all 11 campuses of AIM have youth and outreach education programs, and several of them have active
partnerships with high schools in local communities. The outreach activities for the moment are mostly local and
regional, and limited to the interaction with schools in nearby jurisdictions, partially due to the ease of transportation
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to campuses. The main outreach activity is youth camp that aims to invest in awareness of aviation careers. These
camps are usually run by each AIM school during summer months, and there are several that are held during
Christmas break and spring break for high school age students.
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At each campus, the AIM has 2-3 week-long events to help youth expand their exposure, interest, and knowledge
of aviation. Several AIM campuses have more formalized relationship with high schools in local communities that
have aerospace programs, such as Manassas and Prince William Counties. Recently, AIM developed a scholarship for
students who graduate from a high school program with an aviation or aeronautics program to offset some of the costs
of the AIM program when they enter.
The AIM outreach events welcome both students who are already interested and are not yet interested in aviation,
and target high school students. Usually, AIM accommodates 15-25 students and majority of them are boys. Each
AIM campus holds at least one summer camp per year, but most of them have multiple camps during the summer,
extended camps in January (between semesters) and spring breaks. The main challenge to the outreach activities is the
decentralization of programs and difference in quality among campuses.
As a specific example, AIM in Hampton Roads has partnered with the City of Norfolk to offer a series of aviation
education courses at Barraud Park, in the city. One course AIM offers is an Unmanned Aerial Vehicle course for drone
piloting. In a recent course, 10 high school students and 2 public school teachers completed a 6-week course. Those
who finished the course became eligible to sit for the FAA certification in Commercial Drone Piloting to become
professional certified to fly drones for commercial use. AIM will also be teaching a series of Aviation Maintenance
Career Courses for both youth and adults at Barraud Park in Norfolk, similar to the programs offered at their campus
locations.

Virginia Beach Public School Planetarium:

Figure 9: Image Credit: Virginia Beach City Public Schools

The Virginia Beach Public School Planetarium
(VBPSP) has fostered interest in astronomy
through interactive and immersive experiences
since its opening almost 50 years ago. They are
devoted to introducing and cultivating interest
in astronomy and other space related careers
though public shows and year round field trips.
Programs are structured to comply with
Virginia’s Standards of Learning. Each show
helps visitors learn about constellations, planets
and comets, current events and space
exploration topics, a variety of spacecraft
models that show the solar system, and about
the history of astronomy.

In addition to public shows and field trips
programs, the VBPSP holds a series of
annual activities that are designed to get the community involved. The VBPSP partners with the Back Bay Amateur
Astronomers to host a series of summer events and provides a yearly scholarship to a local high school student
interested in pursuing astronomy in college.

Wise County space and UAS programs
Wise County is a rural location in far Southwest Virginia, but offers examples of how remote and less-resourced
localities might support aerospace and aviation and space career awareness and workforce development. The county
has a number of school and community-based initiatives around space and unmanned aerial aircraft designed
to increase interest and involvement. Wise County has a long-standing partnership with NASA and integrates
NASA resources and opportunities to promote STEM learning. As one example, the Circuit Court Clerk’s Office
partners with NASA’s Langley Research Center’s Digital Earth Virtual Environment and Learning Outreach Project
(DEVELOP). Wise County is one of only a handful of national DEVELOP program sites. The goal is to apply GIS
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in 3-D visualization and remote sensing studies of Wise County by Wise County students. University of Virginia’s
College at Wise and Mountain Empire Community College student interns partner with NASA scientists, work
with NASA data, and apply that knowledge through work on Wise County Geographic Information System data
development related projects. For instance, one project partnered interns with NASA and NOAA scientists to
determine areas in southwest Virginia that are more susceptible to flooding. The students using Esri ArcGIS and the
Coupled Routing and Excess Storage (CREST) model to analyze data collected from NASA’s Landsat 5 Thematic
Mapper, Landsat 8 Operational Land Imager, and Shuttle Radar Topography Mission (SRTM). Participating students
may obtain college credit for their work on research demonstration projects.
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Wise County has also organized events for K-12 students. Last year, the County schools, the Clerk’s office, and UVAWise partnered for an event on UVA-Wise’s campus. Students from seven school systems were bused to Wise for a
day that included space-related speakers and a live-uplink conversation with astronauts on the Space Station. One
speaker that presented live was Anousheh Ansari, who immigrated to America as a young girl with no money and
without knowing English. She attended school in Virginia, went on to college and went on to co-found and serve as
chair of Prodea Systems. She also sponsored the X-prize for the first private citizen to go onto space. Ansari shared
with students that the competition was intended to bring the benefits of private-sector competition to the future of
space exploration and that the space-related jobs of the future were varied and included such fields as green energy,
holographic imagery, robotics and space tourism.
UAS activities in Wise include new and novel applications of UAS technology in the region. Lonesome Pine Airport
serves as a host for many educational events, including the “Flying Circus” festival where enthusiasts from all over
the US and Canada convene, use and learn about UAS applications. UVA-Wise, together with Sky-Tech Aerospace
& Rocketry, Boy and Girl Scouts, and the Southwestern Virginia Technology council have hosted drone flying
competitions for children. By connecting and involving the community in the growth of this new industry, county
officials and educators hope to grow the UAS workforce which will in turn attract businesses to the region and foster
entrepreneurship in drone manufacturing and drone applications. Though most of the formal programs take place at
the community college level, publicizing and inviting the community to educational events and demonstrations could
increase acceptance of the technology, and also introduce UAS as an exciting and viable STEM career for children.

Rural Math Innovation Network

Founded in 2007, Virginia Advanced Study Strategies (VASS) is a non-profit based in South Boston, Virginia, with a
mission to prepare tomorrow’s workforce by fostering partnerships and providing services to support student success
for advanced study that leads to postsecondary education and credentials needed for careers. VASS has experienced
success with attracting federal, state, and private funding to support STEM learning, teacher training, and associated
programming. As one example, VASS successfully established the Rural Math Innovation Network in 2017 through
a $2.99 million U.S. Department of Education, Investing in Innovation (i3) grant as well as matching private sector
contributions.

Figure 10: Math teachers attending a “Supporting Student Success in Math for College and
STEM Careers” training in Mecklenburg County. Participating teachers become part of a
facilitated virtual math community for ongoing sharing and support during the school year.

The project will engage Prealgebra and Algebra 1 teachers in
20 rural school divisions across
Southside and Southwest Virginia
through collaboration in a virtual
network to create lessons that
increase student motivation for
mastery of math skills and
concepts needed for pursuing
STEM and health postsecondary
technician programs and career
credentials. More than 4,500
Southside and Southwest Virginia
students will be impacted.
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VASS provides training for teachers to enhance their ability to shape learning strategies for creating project-based
learning activities and teaching math in applied ways, so that students understand the importance of math as
preparation for high- demand, high paying technician-level jobs available in rural communities.
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This is a unique opportunity for Virginia and participating high-need rural school divisions to increase teacher and
student success and help prepare students for successful entry into careers in STEM-H occupations. The Department
of Education is funding the project because of its potential to develop a promising practice of significant importance
to schools and communities across rural America.

Blue Ridge Community College, Dynamic Aviation, and Shenandoah Valley Regional
Airport

Collaboration between education, private industry,
and airports can help identify program and training
needs and lead to new initiatives and programs. In
the Shenandoah Valley, Blue Ridge Community
College, Shenandoah Valley Regional Airport, and
an industry partner, Dynamic Aviation, exemplify
the benefits of this type of collaboration.

Founded in 1967, Blue Ridge Community College
(BRCC) is located just off Interstate 81 in Weyers
Cave, Virginia and serves the central Shenandoah
Valley region. The College’s instructional
programs include associate degrees, diplomas, and
certificates in occupational/technical and college/
Figure 11: Image Credit WHSV3 Harrisonburg, VA
university transfer programs. BRCC also provides
non-credit workforce training and special interest classes for individuals, business, and industry.
BRCC has, and continues to be, a leader in aviation instructional programming. Five years ago, it opened Virginia’s
first Aircraft Maintenance Technology program based on conversations about workforce needs with Dynamic Aviation
and Shenandoah Valley Regional Airport. In the mid-2000s, Dynamic Aviation had an “urgent need” for mechanics.
Dynamic Aviation is headquartered in Bridgewater, Virginia. Facilities there include a heavy maintenance and
modification center, engine shop, and a privately owned airport. The maintenance and modification center contains
more than 250,000 square feet of production space with welding, machine, sheet metal, and avionics shops. Dynamic
Aviation’s Bridgewater Airpark is a dedicated, private facility that for research, development, test, and evaluation. The
facilities comprise an “Aviation Technology Zone” with hundreds of acres of property and multiple layers of security.
In 2016, the company was featured as a success story in the industry publication, Aviation Week. The article concluded
that, “by exploiting niches that others often overlook, whilst being very careful with risks, Dynamic have proved
you don’t have to be a Goliath to succeed in modern aviation.”49 Dynamic operates worldwide with geographically
dispersed offices, storage facilities, and maintenance operations at several locations in the United States and
international facilities in Central America, the Middle East, and Southwest Asia. The company owns and operates a
fleet of over 140 aircraft Dynamic secures contracts around the world, sometimes supplying flight crew and mechanics
as well as the aircraft, and in other instances supplying the aircraft only.
In 2007, BRCC launched its AMT program, which included instructional space in a hangar at Shenandoah Valley
Regional Airport. The program graduates have found jobs with Dynamic Aviation, airports, and other regional
employers such as Avotek, as well as companies all over the world. So far, 100 percent of the students have passed
the federal exams that are required for careers in the industry. By offering the program BRCC provides pathways into
the industry for workers who might not otherwise have entered an aviation career. As one former student described,
“Once I started in a college, I just took some general education stuff because I didn’t really know quite what I wanted
to do just yet, but then I heard about the A&P course up at Blue Ridge. I applied for it, got in, started taking the classes
and ever since then it’s been the best decision I think I’ve ever made.”50
49 Howarth N. (2016, June 19). “Dynamic Aviation - Where Niche Is King.” Aviation Week. Accessible at http://aviationweek.com/blog/dynamic-aviation-whereniche-king
50 Newman, T. (2016, Jan). Qtd in Rodgers, J. “Learn about the demand for airframe maintenance technicians.” WHSV 3 Television. Accessible at http://www.
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BRCC was also the first
college in the country to
offer online training for
the AMT program. The
BRCC AMT program is
FAA approved to offer
courses via distance
delivery. Students
participate in live AMT
lectures online and can
complete approximately
half of the AMT program
online. Students complete
the remaining laboratory
(hands-on) training at the
BRCC AMT facility at
Shenandoah Valley
Regional
Airport in
Figure 12: Dynamic Aviation Flight. Image Credit: BRCC.
Weyers Cave, Virginia.
The intensive one-year program involves at least 1,900 hours of instruction and has drawn students from all over the
country.
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The industry-college partnership includes funding support for high potential students through a Dynamic Aviation
Scholarship. According to John Downey, president of Blue Ridge Community College, “The aviation industry locally
is thriving and are in need of people who have the skills that are very, very difficult to find.” The AMT program
and distance-learning offering represents the college’s response to a critical need, and an opportunity for workers.
As another example, Blue Ridge Community College will now offer the first public commercial pilot program in
the state. The program will provide students 17 college credits and will partner with a private entity, Blue Ridge
Aviation, and the Airport, for in-flight training, but the community college will provide the classroom instruction in
an accelerated model, designed to enable students to complete in one year. Students fly multiple times each week,
gathering the required 250 flight hours and providing a more affordable option for licensure. The goal is to get
students through the program in a year.

whsv.com/content/news/Learn-about-the-demand-for-airframe-maintenenace-technicians-364569401.html
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Selected Non-Virginia or National Models and “Bright Spots”:
Paine Field Snohomish County Airport
(Everett, WA)
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Participating teacher in the Science of Flight for Teachers
program, receiving one-hour flying lesson.
Source: http://www.painefield.com

Paine Field markets itself as a unique airport. It is a
privately owned reliever airport just north of Seattle,
hosting over 650 aircraft from small, single engine
recreation and vintage aircraft to Boeing
Dreamliners. The airport is home to a Boeing
manufacturing plant and Aviation Technical
Services, the largest aerospace repair facility in
North America. With these resources, Paine Field
has been privileged to open several tourist sites
exploring the heritage and future of aviation: Future
of Flight Aviation Center & Boeing Tour, the Flying
Heritage Collection and the Museum of Flight
Restoration Center.

One of Paine Field’s crowning achievements,
however, was the 15-year aviation education
program, Science of Flight for Teachers. This four-day class introduced educators to the scientific principles of flight,
provided them with instructional strategies for students, and exposed them to the many career opportunities for
students in the aviation and aerospace industries. Teachers were able to get first-hand flight experience, see the insides
of airplanes and jet engines, and observe the different careers made possible through the aviation and aerospace
industry. Gary Evans, high school teacher and adjunct faculty at Seattle Pacific University, began the program but
owed much of its long-term success to Paine Field’s airport director. The airport director was committed to education
and provided funding and volunteer pilots for the program. Over its 15-year run, Science of Flight for Teachers trained
over 250 teachers from mostly western Washington, but also from some communities in eastern Washington and the
San Francisco Bay Area. Evans admitted that they stopped the program after 2015 because they had exhausted the
supply of available teachers who had not already taken the course and were interested in the program.
For more information, go to http://www.painefield.com/147/Science-of-Flight-for-Teachers or contact Gary Evans,
Instructor 360-629-2005.

Colorado Department of Transportation Airport Internship Program

Colorado’s state Division of Aeronautics oversees efforts to enhance aviation safety, education and administration of
an Aviation Fund across the state. In the late 1990s, the Division sought to support airports in their endeavors to host
internship programs. Director of Colorado’s Division of Aeronautics, David Ulane, explains: “One of our legislative
mandates is that we’ll promote aviation education in Colorado. Just one way we do that is through supporting
internships at Colorado airports where folks like me, and indeed four of the eight of us, were interns at one point in
time at a Colorado airport.”
The program supports 50% of the costs for interns, up to $16,000 a year per intern. For example, if the airport is able
to pay $8/hr., Colorado’s Airport Internship Program can match that sum to pay interns at $16/hr. Colorado’s program
is meant to be flexible to the needs and resources of different airports in the state, while ensuring they make the effort
to develop quality internship programs. In March 2017, seven airports were participating in the program with 11
interns in total. For more information, go to https://www.codot.gov/programs/aeronautics/internships.

Raisbeck Aviation High School, Tukwila, Washington

Raisbeck Aviation High School is a high school dedicated to a STEM focus with special attention to aviation and
aerospace. The school’s mission is to prepare all students for college, career, and citizenship through a personalized,
rigorous, and relevant learning experience that is facilitated in the context of aviation and aerospace. The school has
received high rankings including a #1 ranking from the US News and World Report. The school takes a learning
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through projects approach with an additional emphasis on the students presenting and defending their learning in front
of industry experts. In addition, in order to graduate each student must participate in 10 hours of community service
per year.
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Admission to the school is competitive. Selection is based on grades, 7th grade Measurements of Student Progress
scores, interest in the theme of aviation, and student behavior and family. Students must also submit a 12 page written
application with essay and complete a 90 minute interview. The current administration emphasizes that all incoming
students must have a deep interest in aviation and aerospace over all else. Each year the school accepts approximately
100 students for the incoming freshman class.
There are several career readiness programs that are implemented in the curriculum. As a freshman, students take a
course to understand careers in the aviation and aerospace industries; the course includes participation in job fairs and
shadowing of professionals at SeaTac International Airport and the Federal Aviation Administration. As sophomores,
industry professionals are paired with students to assist with clarifying goals, establishing timelines, and networking.
Industry internships in aviation related industries are offered as real world employment opportunities for 10th and
11th graders. Finally, seniors are eligible to complete a senior project integrating the students’ career readiness
program experience.

The Museum of Flight and ACE Aerospace Camp, Washington

The Museum of Flight in Seattle, Washington exists to acquire, preserve and exhibit historically significant air and
space artifacts, which provide a foundation for scholarly research, and lifelong learning programs that inspire an
interest in and understanding of science, technology, and the humanities. Holdings include over 175 aircraft and
spacecraft, tens of thousands of artifacts, millions of rare photographs, dozens of exhibits and experiences and a
world-class library.
The Museum of Flight offers both on-site and outreach STEM programs, through the Boeing Academy for STEM
Learning. Each program delivers immersive, user-driven experiences around the subjects of aviation, space and
robotics—combining engineering challenges with hands-on scientific investigation to achieve an innovative learning
approach that breeds clear comprehension and avid curiosity.

Figure 13 Students in Amelia’s Aero Club Meeting Astronaut.
Image from Museum of Flight.

The extent of their programming is notable.
The Museum lists 30 on-site programs.
Connections is a free membership program
for students ages 5-18. This model helps
connect and engage students beyond a onetime museum visit or program attendance.
Student members and parents receive
regular information on activities, events,
and career information through a newsletter,
are encouraged to attend the Museum
regularly through unlimited free admission,
and have the opportunity to participate in
members-only programming and events.

Another example is Amelia’s Aero Club, an educational initiative of The Museum of Flight designed to inspire and
nurture middle school girls from across Washington State in the exploration of STEA2M: Science, Technology,
Engineering, Aviation, Art & Mathematics. Participants delve into the history of women in aeronautics, interact &
build relationships with peers and industry leaders, explore future career aspirations, and develop leadership skills.
Activities include book clubs, sleepovers, Meet ‘N Greets with industry professionals, field trips, engineering &
robotics competitions, special events at the Museum, and more.
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The Museum of Flight also offers
numerous summer camps through
Aerospace Camp Experience (ACE).
ACE is American Camp Association
accredited with hundreds of awardwinning day camp offerings. The
offerings vary by age and topic, and
range from pre-kindergarten level to
early-high school age participants.

ACE is remarkable for the variety of its
programs and the extent to which they
are hands-on and include or focus on
space and aviation content and concepts.
Figure 14 Students in Summer Camp. Image from Museum of Flight.
For instance, students about to enter
kindergarten can participate in week-long
half-day offerings that include themes on flying gadgets, flying dinosaurs, or beginning robots. Students in grades 2-3
can participate in a week-long camp focused on the Blue Angels, and meet pilots and explore some of the jets. Or,
they can choose to learn about beginning rocketry or study sound waves and sonic booms. Students in advanced camp
for grades 8-9 can study aerodynamics and construct experiments in an actual wind tunnel, or simulate space training,
partly through a scuba dive to experience natural buoyancy.

Aviation Exploring and Aviation Career Education Academy (Irving, Texas)

Irving, Texas provides two interesting versions of bright spot models. The first is a local chapter of a national program,
rooted in Scouts but available to youth and community organizations across the United States. Exploring is a national
program that exists to teach important life and career skills to young people from all backgrounds through immersive
career experiences and mentorship provided by community and business leaders like you. The program aims to equip
young people with character, leadership and life skills that can be used now and in their future careers.
Exploring serves two different age groups, both coed. Explorer Clubs serve middle scholars, aged 10 - 13, in sixth
through eighth grades. Explorer Posts serve older youth 14 - 20 years old. The program model is the same for both
age groups - hands-on and interactive character and career activities are facilitated by trained business leaders in a
local community. Businesses and community organizations initiate a career-specific Explorer post or club by matching
their people and organizational resources to the career interests of youth in the community. The result is a program of
interactive activities that helps youth pursue their special interests, grow, and develop.
Exploring includes “Aviation Exploring” as one of their 12 career field areas and some Posts or Clubs focus
specifically on this area. Interested students across the country can click on aviation exploring on the national program
web-site and complete an interest form to receive career information and connections to local or regional program
offerings and mentors. Organizations and program leaders for Clubs and Posts gain access to program resources and
materials. For instance, introductory session materials are provided for an overview of aviation careers. Specialized
lessons are also offered such as one session that involves advanced instrumentation, and students explore aviation
instrumentation, examine how the Global Positioning System works, investigate the limitations and failures of
instrument systems, and discuss human factors. In Irving, Texas an “air scouts” club offers aviation exploring as a
club and post program.
Irving School Division also has a high school Career and Technical school with a focus on aerospace as a signature
career pathway. One interesting program component is a week-long program for about 40 Irving high school students:
Aviation Career Education Academy. During the week, student participants experience a wide range of “hands-on”
activities, including a behind-the-scenes look at Dallas Fort-Worth International Airport including flight simulation
and field trips to American Eurocopter and the Vintage Flying Museum. The students conclude the week with flying of
their own, accompanied flight orientation rides.
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West Michigan Aviation Academy, Grand Rapids, Michigan
T OF

AV

West Michigan Aviation Academy is a public charter high school that started in 2010 with 80 students. Now the
school enrolls 600 students. Like other high schools, the curriculum includes all core subjects, but as an aviationthemed high school the curriculum is designed for students who have a passion for aviation and/or an interest in
science, technology, engineering, and mathematics.
The approach to learning is designed to where all electives are focused on engineering or aviation. As a freshman
students are required to take an intro to aviation course as well as an intro to aviation history and literature course.
While in 10th grade, students take an hour of intro to engineering principles and robotic systems as well as choosing
an hour from four quarter classes out of seven. During their junior year, students choose to specify what track they
are more interested in from engineering or aviation. Finally, as a senior students have the opportunity to continue
a program from their junior year to become a certified pilot (has graduated 25 pilots). After graduation, students
continue on to four year schools typically for engineering or aerospace. Others go straight into the military or military
academies. WMAA has the ability to make connections to career and higher education.
Admission into the school is by lottery. If a student does not get accepted as a freshman, then he or she is eligible to
reapply for their sophomore year. The school is made up of about 30% minority. The school includes career readiness
programs through clubs and after school activities in addition to the courses that are offered. There are over six
different competing teams for robotics. Also, there are strong relationships between businesses in town and industry
partners.
West Michigan offers connections to industry exposure that can be replicated by other programs and non-aviation
focused schools. These include focused interaction with industry professionals during First Friday events and job
shadowing. First Friday events host industry professionals for lunch with student, to discuss career and job roles
within aviation. Students can ask questions about careers and training paths and more details about career options.
Through these informal discussions, students develop connections and gain information to help shape educational
and career goals. In addition, job shadowing experiences place student in company visits with employer such as GE
Aviation and Eaton Aerospace.

Southwest Aeronautics, Mathematics and Science Academy, Albuquerque, New Mexico
The mission of the Southwest Aeronautics, Mathematics and
Science Academy is to prepare students in grades 7-12, through
an Interactive STEM educational model with an independent
Aeronautics focus, to become self-motivated, independent,
competent lifelong learner in a unique 21st century global
educational environment. Southwest Aeronautics, Mathematics
and Science Academy is a unique school that blends an online
curriculum with a hands on STEM lab while complementing it
with a solid aviation program.
The aviation program has four main avenues that students can take in the aviation industry including engineering,
maintenance, air traffic control, and pilot/pilot. All of the courses offered are linked to local college and universities
through dual enrollment programs with ENMU- Roswell, CNM, and UNM. The school established a CyberPatriot
group, as part of the National Youth Cyber Education Program and National Youth Cyber Defense Competition. The
competition puts teams of high school and middle school students in the position of newly hired IT professionals
tasked with managing the network of a small company. In the rounds of competition, teams are given a set of virtual
images that represent operating systems and are tasked with finding cybersecurity vulnerabilities within the images
and hardening the system while maintaining critical services in a six-hour period.
One aspect of SAMS that may be of interest for Virginia is the focus on individualized, computer-based instruction.
The school incorporates a computer-based curriculum that allows students to study off-campus any time of day or
night. Many students spend only a small portion of the week on the campus.
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East Valley Institute of Technology, Mesa, Arizona
T OF

AV

East Valley Institute of Technology is a career and technical school offering more than 30 occupational training
programs such as 3D Animation, Cosmetology, Aviation, and much more. EVIT programs are tuition-free to high
school students who live in 10 East Valley school districts – Mesa, Scottsdale, Fountain Hills, Tempe, Apache
Junction, Chandler, Gilbert, Higley, Queen Creek and J.O. Combs. These students, including charter school and homeschooled students, spend half their day at EVIT and the other half at their sending high school or home school. EVIT
also offers classes for adults, allowing them to benefit from quality education with low tuition rates and a variety of
financial aid and interest-free payment options.
The aviation program, offered at the East Campus, offers students the chance to explore the world of aviation through
classroom lectures and hands-on lab work. Students learn about air transportation operations, air traffic controls,
airframe and power plant maintenance, flight operations, unmanned aerospace vehicle operations, and flight attendant.
Students can also receive dual enrollment credit through Chandler-Gilbert Community College in the courses of
system for pilots, aviation maintenance, and ground school/ flight training. The length of the program is 2-4 semesters.
Typical graduates go on to become airline pilots, aircraft mechanics, air traffic controllers, UAS Operators, aircraft
managers, flight attendants, and aircraft maintenance technicians. The low-cost adult training and expansive high
school student training offer low-investment, accessible entry points for those interested in aerospace and aviation
careers. Two out of three EVIT students (high school and adult) go on to higher education, many of them using their
EVIT training to secure employment to help pay their college tuition.

Space Academy for Leading Students in Alabama (SALSA)
SALSA is a program funded by the State of Alabama Legislature. The program recognizes and awards a male and
female student between the ages of 12 to 14 from every legislative district in Alabama. The students all receive a
scholarship to attend a special session of Space Academy at the U.S. Space & Rocket Center in Huntsville Alabama.
The state-wide focus on engaging and supporting students across the state provides aerospace visibility and diversifies
the range of student participants in aerospace programming, connecting more students with a key state asset, Space
Camp. Each scholarship includes tuition, room and board for the Space Academy program. Since 1982, Space Camp
has inspired more than 700,000 young men and women from around the world to engage in science, technology,
engineering and mathematics, while exposing them to the leadership and teamwork skills that helped them succeed in
their careers.

Russell Elementary School Space Shuttle Mission Simulation
Russell Elementary is located in Smyrna, GA 11 miles
northwest of downtown Atlanta, Georgia, USA. Students
train all year for different positions in Mission Control or
the Space Shuttle Simulator Intrepid and then put their
skills to the test. The year-long, after-school program
engages fourth- and fifth-grade students in simulating a 27hour space mission every May.
Russell Elementary is a Title I school and many students
come from families in poverty. Yet, since the program
began in 1997, former students have entered engineering
and space-related career fields and studied at Princeton,
Cornell, Georgia Tech, and elsewhere. Industry
partnerships and grant funding have helped support the
Figure 15 Russell Elementary Students simulating mission program.
Image Credit Marietta Daily Journal
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Trident Technical College, South Carolina Aeronautical Training Center
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With support from state, industry and private donors, Trident Technical College in Charleston, South Carolina is
developing a new $80 million training center. The center will help train workers for Charleston region aerospace firms
like Boeing, which builds its 787 Dreamliner commercial planes in North Charleston, but also for other advanced
manufacturers. The Center will house the two year college’s aeronautical studies programs, with over 5,300 students
in courses such as aircraft maintenance and assembly technologies, composite manufacturing, robotics, mechatronics
and related areas. In addition to classroom space, the facility’s 25 acres will also include a paint hangar and ramp
and open bays to accommodate aircraft and large aircraft parts. The state of South Carolina is dedicating nearly $50
million to the project and its explicit focus on strengthening the state’s talent pipeline for the aerospace industry. TIN
addition to helping fill the state’s demand for skilled workers, the Center and its proponents tout the ability of the
Center to help spark interest in the next generation of South Carolinians to pursue aerospace careers.

Lockheed Martin STEM Outreach
Lockheed Martin is one example of a private employer and industry leader that offers a number of initiatives and
resources to support STEM learning and career awareness and preparation. Lockheed Martin, with an employee
population that includes 49,000 engineers, scientists and IT professionals, describes its commitment to partnering with
schools and others to develop programs that educate and inspire tomorrow’s scientists, engineers and mathematicians.
In conjunction with partners, Lockheed Martin offers and supports programs that include:
• Generation Beyond - a first of its kind, national educational program to bring the science of space into
thousands of homes and classrooms across America. The program is designed to inspire the next generation of
innovators, explorers, inventors and pioneers to pursue STEM careers.
•

Code Quest — a computer programming competition that puts high school student’s coding skills to the test
by solving problems created by Lockheed Martin Information Technology professionals.

•

4-H Robotics: Curriculum and Clubs — A program that seeks to help young people develop their engineering
and technology passion and proficiency through new, high-quality robotics curricula, use of digital
technologies, robotics clubs, and competitions.

•

Great Minds in STEM (GMIS) — Students participating in GMIS’ Viva Technology program experience a
day filled with fun, hands-on STEM-focused activities.

•

Girls Inc. — this program connects Lockheed Martin volunteers with girls ages 9-12 to strengthen their
interest and confidence in pursuing STEM education and careers.

•

Project Lead the Way (PLTW) — the partnership here supports PLTW’s Launch, Gateway and Engineering
programs, which are used in K-12 schools across the United States. Lockheed Martin Corporation is also
engaged with PLTW in a $6 million national partnership to expand STEM programs in select U.S. urban
school districts, including Washington D.C. and Fort Worth, Texas, where the company in 2015 announced
a $1 million district-wide grant to expand STEM focused college and career-focused programs. Since 2007,
Lockheed Martin has provided over $1.2 million in grants and scholarships to PLTW students nationwide.

•

National Geographic Society — Lockheed Martin is working with National Geographic to develop STEMfocused film “edutainment” projects that reach teachers and students with multi-media classroom activities,
teachers’ guides, and White Board and Smartboard content.

•

Engineers in the Classroom — Through this STEM education outreach initiative, Lockheed Martin provides
numerous opportunities for its employees to interact with and inspire the next generation of engineers and
technologists by serving as local school advisors, extracurricular activity mentors and career role models for
students in communities where we live and work.

•

K-12 STEM Match — Lockheed Martin continues to look for ways to improve the lives of its employees,
better align itself with its philanthropic efforts and create inclusive employee programs. The company recently
launched a new K-12 company matching program for employees by partnering with DonorsChoose.org to
support STEM education in our local communities.
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FIRST Robotics — FIRST Robotics encourages the pursuit of STEM fields through its robotics programs.
Each year, FIRST reaches more than 400,000 young people worldwide, nearly 40,000 teams, and builds more
than 30,000 robots. A Lockheed Martin employee who is actively mentoring a FIRST team may apply for a
grant through the sponsorship application site.

•

Imagine Science — Lockheed Martin is supporting four of the nation’s largest youth development
organizations — the Boys & Girls Club of America, The National 4-H Council, YMCA of the USA, and Girls
Inc. — in a multi-year partnership to jointly tackle the challenge of engaging under-represented youth in
STEM learning.
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ASSET Inc. (Achieving Student Success through Excellence in Teaching)
ASSET is program established in Philadelphia in 1994. ASSET is a nonprofit focused on K-8 education improvement
nonprofit. The primary focus is providing teacher professional development and hands-on curriculum materials in
science. First initiated as a pilot program in two school districts, ASSET became a statewide initiative, with support
from the National Science Foundation and over 100 other public and private partners. ASSET has received national
recognition for its science education improvement model, which was cited by the National Sciences Resource Council
as a model for the nation. The program has reached over 5,000 teachers and over 140,000 students in Pennsylvania.
ASSET helps teachers learn problem-based inquiry models and employ more experiential and hands-on approaches
to science learning in the classroom. Evaluations have found improvements in student science learning and test
performance and schools indicated that science has become a higher instructional priority and that the amount of
instructional time devoted to science has increased as a result of participating in ASSET’s program - Science: It’s
Elementary.

You Can Fly
The Aircraft Owners and Pilots Association (AOPA) supports high school flight
training programs. In 2016, AOPA and Purdue University announced a new
partnership to develop aviation STEM curricula for high school students across
the country.
The first program of its kind, “You Can Fly” will offer students comprehensive
four-year aviation study options that are aligned to rigorous math and science
standards used in many states.
You Can Fly offers a number of resources and programs to support flying clubs,
encourage best practices in flight training, get lapsed pilots back in the air, bring
AOPA’s resources and expertise to pilot groups across the country, and help high
school students learn more about careers in aviation.

Figure 16: Image Credit AOPA

As one example, AOPA identifies and trains You Can Fly Ambassadors who
spend their days visiting airports in their regions, talking to pilots, meeting with
flight schools and clubs, hosting educational seminars, and generally bringing
AOPA’s resources to the pilot community. The Ambassadors serve as free
consultants to flying clubs and flight schools and others who aim to make flying
more accessible, affordable and approachable.

Engineering is Elementary

On the national level, Engineering is Elementary (EiE) works to foster engineering and technological literacy among
children. EiE provides research-driven, standards-based and classroom-tested curriculum that integrate engineering
and technology concepts and skills with elementary school science topics. EiE lessons advance STEM learning, while
also connecting with literacy and social studies. For example, children’s stories and books featuring youth from a
variety of cultures and backgrounds introduce students to an engineering problem. Students are then challenged to
solve a similar hands-on engineering design challenge in the classroom. The EiE project also helps elementary school
educators enhance their understanding of engineering concepts and pedagogy through professional development
workshops and resources.
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Career Academy

College

Aerospace and Information Technology
Academy

Averett University (Aeronautics Degrees and
Flight Classes)

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Aviation Institute of Maintenance - Chesapeake Job Training

Governor’s School
(Online)

Program Type

A. Linwood Holton Governor’s School

Title

Aviation, Aerospace, and STEM Programming in Virginia

Chesapeake / Manassas

Danville

Hampton

Abingdon, surrounding
cities/counties

Location

Post-Secondary

http://www.aviation.edu/AI
M-Chesapeake/default.aspx;
http://www.aviationmainten
ance.edu/campuses/chesap
eake-va/index.html;
757-363-2121
http://www.aviationmainten
ance.edu/;
http://www.aviationmainten
ance.edu/campuses/manass
as-va/index.html
This school offers job training in Aviation
Maintenance Technician and prepares students to
take the FAA test to become a certified Airframe
and Powerplant Technician for employment in
aviation maintenance. This school offers job
training in Aviation Maintenance Technical
Engineer Program (AMTE), Aviation Maintenance
Technician (AMT), and Avionics Technician.

Post-Secondary

Post-Secondary

Assistant Professor of
http://www.averett.edu/aca
Aviation, Hank Dempsey
demics/majors-andPost-Secondary
–
programs/undergraduate/ae
hdempsey@averett.edu
ronautics/
; 434-791-5765

Averett offers a Bachelor of Science in Aerospace
Management with two concentration options:
Aviation Business and Flight Operations. As part of
their degree, the university operates an FAAapproved Part 141 flight school for the following
certifications: Private Pilot, Commercial Pilot,
Flight Instructor, Flight Instructor Instrument,
Instrument Rating, and Additional Aircraft
Category or Class Rating Certificates.

k-12

Director of School
Leadership, Dr. Donna
Woods –
dwoods@sbo.hampton. th
7 – 12th grade
k12.va.us; Secretary,
Sharon Dixon –
sdixon@hampton.k12.v
a.us; 757-727-2006

k-12

Age

http://www.hampton.k12.va
.us/schools/careeracademie
s/HHSAITweb.pdf
http://www.hampton.k12.va
.us/schools/academies.php

10th – 12th grade

Target Group

This career academy is located at Hampton High
School in Hampton, Virginia. This academy
includes courses on information technology,
aerospace and information technology, business
information management, and aerospace. During
these courses, students will meet professionals in
the field, visit businesses, and prepare for careers
in aerospace and information technology.
Hampton is also a training ground for astronauts
and resources such as the NASA Langley Research
Center and Air Force Base, which makes it an ideal
location for an aerospace academy.

Contacts

holton@hgs.k12.va.us;
276-619-4326

Website

This is an online Governor’s School that provides
advanced high school education to the
southeastern Virginia area. The school offers STEM http://www.hgs.k12.va.us/
education in various subjects, including:
astronomy, robotics, statistics, and engineering.

Description

Compiled by the VT Office of Economic Development, 2017

Palmyra, surrounding
cities/counties

Governor’s School
(Online)

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

k-12

This Governor’s School is a virtual classroom that
have multiple locations and serves several
surrounding schools in other towns, cities, and
counties. The curriculum focuses on connections
Marc Carraway –
between disciplines, real-world situations,
http://www.brvgs.k12.va.us/ mcarr1@brvgs.k12.va.us 9th – 12th grade
collaboration, and integration of technology.
; 434-589-8208
Courses work together to make learning an active
process and are taught at the “gifted” or
“enriched” level. Classes include: Technology
Through the Ages, Biotechnology, and a senior
internship.

Blue Ridge Governor’s School

Post-Secondary

k-12

All Ages

Age

Weyers Cave/Shenandoah
Valley regional Airport/

K-12

5 to 12 years

Target Group

Community College

202-656-AVED (2833)
info@aviationed.net

Contacts

Aviation maintenance and commercial pilot
programs. This college offers an associate of
applied science degree in Aviation Maintenance
Technology, two certificates in Airframe
Maintenance and Powerplant Maintenance, and a
Professor, Fred D. Dyen
career studies certificate in Light Sport Aircraft
https://www.brcc.edu/acad – dyenf@brcc.edu; 540Mechanic. Possible careers from these programs
Post-Secondary
emics/programs/aviation/ 453-2306 or 314-753include: maintenance and repair of aircraft, lead
1356
mechanics, general cabin-equipment mechanic,
airframe technician, electric-shop mechanic, and
general engine mechanic. It also offers an
associates degree in Mechanical Design
Technology

Blue Ridge Community College (BRCC)

Website

AviationEd is an organization of aviation and
educational professionals committed to inspiring
the next generation to pursue higher education
and STEM careers. We accomplish our mission
with school enrichment programs, seasonal camps
and special events.
http://aviationed.net/
AviationEd, Inc. currently serves students in Prince
William County, Loudoun County, Fairfax County,
and schools in the District of Columbia. Watch for
new programs in the greater Chicago area during
the 2016-2017 school year.

Description

Abingdon

Workshop

Barter Theatre’s Project REAL (Reinforcing
Education Through Artistic Learning

Manassas

Location

Compiled by the VT Office of Economic Development, 2017

This week-long REAL Tech Experience will give
students the opportunity to explore how to solve a
http://www.swcenter.edu/r
real-world problem through the application of
ealtechexperience/
science, technology, engineering, theatre arts, and
math concepts

Summer

Program Type

AviationEd

Title

Aviation, Aerospace, and STEM Programming in Virginia

Summer

Summer

Summer

Summer

Build/Fly/Learn Research Experience (STEM
Takes Flight)

Building Leaders for Advancing Science and
Technology (BLAST)

Camp Category: Robotics & Engineering. (Club
SciKidz)

Camp Launch
The College of William and Mary's Center for
Gifted Education

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

College

Program Type

Bryant & Stratton College

Title

Aviation, Aerospace, and STEM Programming in Virginia

Contacts

Target Group

Williamsburg

Richmond

Age

k-12

k-12

Born out of a desire to help gifted students from
all socioeconomic levels, Camp Launch provides
eligible 7th and 8th grade students with
http://education.wm.edu/ce
enrichment and academic opportunities. The
Laura Curtis at (757) 2217th and 8th grade
nters/cfge/camp_launch/ind
children are recruited from school districts around
2362 cfge@wm.edu
ex.php
Virginia. They participate in a two week residential
program with courses in STEM, writing, and
personal development.

k-12

Post-Secondary

Post-Secondary

Club Scikidz/ Tech Scientific franchise runs a wellbalanced STEM based science and technology
programs concentrating on Summer Camps, After
http://richmond.clubscikidz. 804-548-4787
School Programs and In-School field trips. Club
com/camp_categories/robot supportrva@clubscikidz. Ages 6-12
SciKidz is a place “Where Science and Technology
com
ics-engineering/
Connect”! Their unique set of programs engages
every child in his age group to realize their true
potential as a scientist or geek!

8th – 9th grade

BLAST offers a 3-day summer camp experience
located either at Virginia Tech or University
Virginia. This camp focuses on STEM material such
as: earthquake resistance structures, engine
http://www.blast.spacegran
blast@spacegrant.org
dissection, wind tunnels, astronomy, space
t.org/
science, and chemistry. This camp is a partnership
between Virginia Tech, University of Virginia,
VSGC, and the Commonwealth of Virginia. This is a
free program offered to qualified students.

NASA Langley Research
Center, Hampton or NASA
Wallops Flight Facility

Virginia Tech and University
of Virginia

Post-Secondary

The VSGC and NASA provide on-site a research
experience over the summer. Four, three-student
teams of students from STEM disciplines work as
guest researchers at NASA Langley. They will
http://www.vsgc.odu.edu/S Debbie Murray –
develop and demonstrate concepts for small
TEMtakesFlight/buildflylearn dbmurray@odu.edu;
payloads and learn from mentors about the
757-766-5210
.html
design, development, and testing of payload
elements. This is a 10-week, 40-hours-per-week
research experience. Students receive a $5,000
stipend.

757-896-6001;
Richmond Campus –
http://www.bryantstratton. richmondinfo@bryantst
ratton.edu; 804-745edu/; Hampton Campus –
Post-Secondary
hamptoninfo@bryantstratto 2444; Virginia Beach
Campus –
n.edu
VABeach@bryantstratto
n.edu; 757-499-7900

Website

BSC offers an AAS in electronic technology and a
BS in electronic engineering technology. The
college also has three campuses.

Description

Hampton, North
Chesterfield, and Virginia
Beach

Location

Compiled by the VT Office of Economic Development, 2017

Chesapeake

Governor's School

Job Training, Flight
School

Job Training, Flight
School

Job Training, Flight
School

Chesapeake Bay Governor’s School for Marine
and Environmental Science

Chesapeake Regional Airport: Epix Aviation

Chesapeake Regional Airport: Horizon Flight
Center

Chesterfield County Airport: Heart of Virginia
Aviation

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Rappahannock Community
College (3 sites)

Job Training, Flight
School

Charlottesville-Albemarle Airport:
Charlottesville Flight School

Richmond

Chesapeake

Charlottesville

Lynchburg

Governor's School

Central Virginia Governor’s School for Science
and Technology

Lynchburg (Main), Amherst,
Appomattox, Bedford (Offsite)

Location

Community College

Program Type

Central Virginia Community College

Title

Aviation, Aerospace, and STEM Programming in Virginia

Age

Robert Zeigenfuss, Jim
Parkman – 757-4214973

Post-Secondary

This school offers training in the Cessna System,
Commercial Pilot, Light Sport Pilot, Multi-Engine,
Private Pilot, and a Horizon Flight Camp.

John Beaulieu, Brian
Hough http://horizonflightcenter.co
sgiannetti@horizonflight Post-Secondary
m/
center.com; 757-4219000
This program offers training in the Tecnam and
Tommy Grimes http://www.flyhova.com/In
Post-Secondary/Young
Piper Warrior aircrafts. Offer young camp days for
LearnToFly@flyhova.co
camp days
dex.html
instructions and simulators.
m; 804-271-2231

http://epixaviation.com/

All Ages

Post-Secondary

Post-Secondary

Post-Secondary

This school offers a Private Pilot Certificate,
instrument rating, Commercial Pilot and Flight
Instructor Certificates, private instrument multiengine rating, and airline transport pilot.

Post-Secondary

k-12

http://flycfc.net/flightschool Nathan Krobath – 434964-1474
/

The school consists of 3 sites through the
Rappahannock Community College, each catering
to a different set of surrounding towns and
Dianne Pollard –
counties. Students that are accepted take a variety
of courses in biology, chemistry, physics, algebra, http://www.cbgs.k12.va.us/ dpollard@cbgs.k12.va.u 10th – 12th
s; 804-443-4039
calculus, and environmental science. The school
also participates in various competitions and
partners with various community groups and
organizations.

This airport offers a Private Pilot Certificate.

k-12

Target Group

The school’s mission is to develop leaders with
research and technical skills, a global perspective,
and vision. The curriculum is designed to provide a
Steve Smith –
challenging academic program that develops
http://www.cvgs.k12.va.us/ ssmith@cvgs.k12.va.us; 1th – 12th grade
independent learning strategies. Five schools
434-582-1104
divisions participate in this school, consisting of 10
different high schools. Dual enrollment courses are
also available.

Contacts

Post-Secondary

Website

Main Campus – 434-832This is a community college with a main campus
and three off-site campuses. This college offers an https://www.cvcc.vccs.edu/ 7600; Amherst – 434associate of science in engineering, an associate of Academics/Programs/Engine 832-7898; Appomattox Post-Secondary
– 434-832-7200;
eringUVA.asp
applied science of mechanical and industrial
Bedford – 434-832-7284
engineering, and a diploma in machine tool.

Description

Compiled by the VT Office of Economic Development, 2017

College

Training Program

Governor's School

Internship Program

Christopher Newport University

Civil Air Patrol

Commonwealth Governor’s School

Commonwealth STEM Industry Internship
Program (STEM Takes Flight)

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Governor's School

Program Type

Chesterfield Governor’s Career and Technical
Academy for Engineering Studies

Title

Aviation, Aerospace, and STEM Programming in Virginia

Virginia

Fredericksburg (6 sites)

Statewide

Newport News

Chesterfield

Location

Website

Contacts

Target Group

The program has five goals: provide Virginia
undergraduates with paid internships, develop an
active online network for students and industries,
encourage student interest in employment within
industry, and foster relationships between colleges
and industry. This is part of the STEM Takes Flight
Initiative.

http://csiip.spacegrant.org/
Students –
http://csiip.spacegrant.org/s
tudents; Companies http://csiip.spacegrant.org/c
ompanies; Colleges http://csiip.spacegrant.org/c
olleges;

Dr. Scott Bellows –
abellows@odu.edu;
Christa Hahn –
chahn@odu.edu

k-12

k-12

Post-Secondary

k-12

Age

College Undergraduates,
Colleges/Universities, and Post-Secondary
Industry

This school is based off of the “school-within-aschool” model and utilizes audio/visual
technology, field trips, and team teaching. This
Merri Kae Vanderploeg
program provides students with a four-year
http://www.cgsva.net/cgs/p –
program with opportunities to experiment,
9th – 12th
mvanderploeg@cgs.k12.
ublic/program/index.aspx
analyze, and solve real-world problems. Students
va.us; 540-548-1278
also develop technology skills for communication,
investigation, and presentation. Advanced
Placement courses are available.

6th – 12th grade

Undergraduate –
http://cnu.edu/academics/d admit@cnu.edu, 757epartments/pcse/majorsmin 594-7015; Graduate –
Post-Secondary
gradstdy@cnu.edu, 757ors/
594-7544

http://ae.capmembers.com/
become_a_member/educat
Free aerospace educational opportunities ranging
ors/ ;
from receiving lesson plans to participating in a
http://ae.capmembers.com/
teacher orientation flight aboard one of our
media/cms/AEM_Flier__Hyp
Cessna aircraft.
erlink_Master_With_10_6FB
1F27AE3895.pdf

This college offers a bachelor of science in
electrical engineering.

Pathways are located in Engineering Technology
and Science and Mathematics. Objectives of the
Science and Mathematics pathway include:
Director, Robert Benway
computer skills, design projects, and field
–
http://www.lcbirdskyhawks.
experiences. Objectives of the Engineering
Robert_Benway@ccpsn 9th – 12th grade
Technology pathway include: advanced diploma, com/engineering/index.html
et.net; 804-768-6110
written and oral communication skills, problem
ext. 3064
solving and teamwork skills, and provides an
advantage over other students entering the
engineering educational tract for higher education.

Description
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Danville

Danville

College

Community College

Dabney S. Lancaster Community College

Danville Community College

Job Training, Flight
Danville Regional Airport: General Aviation, Inc
School

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Ashburn

Extra-Curricular
Classes/Programs

Curiosity Zone

Clifton Forge, Buena Vista

Virginia Beach

Location

Middle School

Program Type

Corporate Landing Middle School

Title

Aviation, Aerospace, and STEM Programming in Virginia

Post-Secondary

Michael Rembold remboldhttp://www.flydanville.com/
air@comcast.net, 434793-7033

This flight school offers a private pilot and
commercial pilot certification as well as an
instrument rating.

Post-Secondary

Post-Secondary

http://www.dcc.vccs.edu/D
epartments/B&EIT/AAS/App info@dcc.vccs.edu, 434Post-Secondary
lied_Engineering_Technolog 797-2222
y.htm

Post-Secondary

This community college offers an Associate of
Science degree in engineering and as Associate of
Arts and Science in advanced manufacturing
engineering technology. There are also career
studies certificates in various electronic topics.
Lastly, it offers an Associate of Applied Science
degree diploma in electrical/electronic equipment
servicing/engineering technology. There are also
various other certificates that may be pertinent to
the aerospace/aviation industry.

Post-secundary

http://www.dslcc.edu/acade
mics/programs/

Age

Electrical and instrumentation technology

K-12

Target Group

This program is science lab designed for kids ages
2 – 11. Classes build upon the natural curiosity of
children through hands-on activities to inspire
http://curiosityzone.com/in info@curiosityzone.com
Ages 2 – 11
them to think creatively. This program attempts to
dex.htm
; 703-723-9949
lay down a STEM foundation in young children to
encourage them to pursue these subjects later in
school.

Contacts

k-12

Website

Corporate Landing Middle School has
approximately 1400 students in grades 6-8. STEM
has been a focus at the school for some time and
all teachers have participated in professional
Principle –
development related to STEM. There is also an
Freddie.Alarcon@vbsch
http://www.corporatelandin
annual STEM Career Conference for students held
ools.com; Office –
6th – 8th grade
gms.vbschools.com/
at the beginning of the school year. The school is
clandms@vbschools.co
also one of six schools participating in a
m;757-648-4500
Department of Defense academic support
program grant which has a focus on guiding
underrepresented groups towards STEM careers.

Description

Compiled by the VT Office of Economic Development, 2017

College

Online
Courses/resources

Community College

DeVry University

Earth Systems, Technology and Energy
Education for MUREP Minority University
Research and Education Project (ESTEEM)

Eastern Shore Community College

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

High School

Program Type

Denbigh Aviation Academy

Title

Aviation, Aerospace, and STEM Programming in Virginia

Melfa

Hampton and other various
locations

http://es.vccs.edu/academic
s/programs-and757-789-1789
courses/occupationaltechnic
al-programs/

Eastern Shore Community College offers an
associate of applied science degree in electronics
technology and a certificate in electronic,
industrial technology, and welding. They hold
Space/Payload design courses where students will
design, construct, and test and payload to be
launched in June 2016 from NASA Wallops on a
rocket flight via the RockSat-C program. Students
will acquire multidisciplinary skills required for
space payload development. Students will also
gain exposure to NASA and industry careers and
allow them to build their resume. They will also be
on the pathway towards becoming a Certified
Aerospace Technician.

Post-Secondary

https://nice.larc.nasa.gov/;
Web Team – esteemPrimary, Secondary, Posthttps://nice.larc.nasa.gov/n
webteam@lists.nasa.go Secondary (according to
ode/20 (to find projects in
v
project)
VA)

Post-Secondary

This is a project-based program that promotes
climate and Earth system science literacy and
seeks to increase participation by minority groups.
ESTEEM, formerly NICE, has founded 75 projects
since 2008 across the country, several of which
were, or are currently, in Virginia.

866-338-7934

Post-Secondary

All Ages

Post-Secondary

Age

Arlington, Chesapeake, and
Manassas

Target Group

DeVry University offers an associate degree in
electronics and computer technology, a bachelor’s
http://www.devry.edu/
in electronics engineering technology with a
specialization in renewable energy, and a master’s
in electrical engineering.

Contacts

k-12

Website

Newport News, VA

Description

This is a specialized, four-year program designed
to put students in well-paying careers in
engineering technology with an emphasis on
aviation and computers. This is a STEM-focused
academy with material that is meant to enhance
reading, writing, science, and math skills. The
757-886-2745;
academy also pushes students towards an
Program Director, Aaron
advanced diploma that concentrates in dual credit, http://aviation.nn.k12.va.us/
Grades 9 – 12
Smith:
technology, or aviation courses. Students are able about.html
aaron.smith@nn.k12.va.
to take three to six courses at the NN/W Int’l
us
Airport while all others are located at Denbigh
High School. This academy was added to, and is
the only Virginia school on, the Partnership
Response in Manufacturing Education (PRIME) list
because of the academy’s ability to put students
into manufacturing careers.

Location
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Website

Extra-Curricular
Classes/Programs

Summer

Engineering for Kids

Engineering For Kids STEM Summer Camp

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Online
Courses/resources

Engineering and Technology Pathway

This is a business offering classes throughout the
Southeastern Fairfax County Southeastern Fairfax County area at various
area
locations. This program offers after-school classes,
camps clubs parties and classes for home
In our weekly STEM camp, we get kids excited
about engineering and technology through handson learning! We’ll design and build different
Chesapeake
creations, program robots, craft MinecraftEDU
projects, create video games.

Age

K-12

K-12

Angel or Karen at 757http://hamptonroads.com/s
335-6221, or send an
ummerAges 4-14
email to
camps/2017/engineeringhamptonroads@engine
kids-stem-summer-camp
eringforkids.net

k-12

Post-Secondary

Post-Secondary

https://engineeringforkids.c senova@engineeringfor
Pre-K – 8th grade
om/
kids.net; 703-447-3859

Post-secundary

The CTE Resource Center is a center that provides,
free of charge, courses for competency-based
career and technical programs. They help in
curriculum development for school teachers for a
Kevin P. Reilly,
wide variety of subjects, including STEM. These
Administrative
courses, or career clusters, for the Science and
Coordinator:
Depends on course(s) taken. Mathematics pathway include, but are not limited
http://www.cteresource.org kreilly@cteresource.org; th
to: aeronautical drafter, aerospace engineer,
Online or at participant’s
9 – 12th grade
Earline M. Coleman,
/cpg/clusters
architect, electrical engineer, pipeline drafter,
school.
Secretary:
project manager, and systems analyst. By the end
ecoleman@cteresource.
of these courses, students should be able to: apply
org
mathematics, science, and technology concepts to
solve problems, recognize the key concepts
between technology and engineering, and become
proficient in related technologies.

Elite Learning, a program of online courses in its
thirteenth successful year serving the students of
southwestern Virginia, is a part of the Southwest
Virginia Education and Training Network (SVETN).
Because many highly motivated students use their http://svetn.org/elitelearning/courses/
high school years to get a head-start on their
college education, Elite Learning provides a variety
of asynchronous dual enrollment courses allowing
students to receive both high school and college
credits from the same coursework.

Abingdon

Post-Secondary

Target Group

Online
Courses/resources

844-334-4466,
info@ecpi.edu

Contacts

Elite learning

ECPI University offers Bachelor of Science degrees
in electronics engineering, mechatronics/advanced
http://www.ecpi.edu/
manufacturing, and mechanical engineering
technology.

Description

College

Location

ECPI University

Program Type
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Virginia Beach, Norfolk,
Newport News, Richmond

Title

Aviation, Aerospace, and STEM Programming in Virginia

Job Training, Flight
School

Workshop

College

Workshop/Training
program

Fredericksburg-Shannon Airport: JLS Aviation,
LLC

GAITE

George Mason University

Geospatial Technician Education Unmanned
Aircraft Systems

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Covington

Event

Flying Circus

Location

Various VA Community
Colleges

Fairfax

Langley Research Center

Fredericksburg

Suffolk

Program Type

FIRST Governors Career and Technical Academy Governor's Academy

Title

Aviation, Aerospace, and STEM Programming in Virginia

Target Group

http://www.gmu.edu/

7th – 10th

Post-Secondary

Post-Secondary

k-12

Post-Secondary

All Ages

k-12

Age

Deputy Director, Chris
Carter –
cxcarter@odu.edu;VSGC
, Scott Bellows –
Community College Faculty Post-Secondary
abellows@odu.edu;VA
Geospatial Extension
Agent, John McGee –
jmcg@vt.edu

703-993-1000,
Engineering,
Post-Secondary
ece@gmu.edu, 703-9931569

James Stover http://www.jlsaviation.info/ jlsaviation@cox.net ,
540-374-1715

http://www.flyingcircusfpvfe
info@stoneblueairlines. All ages
stival.com/
com; 434-420-2583

The fourth NSF-ATE project grant awarded to the
partnering organizations will support the project
team to develop and implement academic courses
and pathways to prepare UAS Operations
Technicians (UASOT) to succeed in the emerging
http://geotedUAS workforce. The project will also provide
uas.org/faculty-professionalfaculty professional development and mentoring,
development-institutes/
curriculum development, and precollege activities
to increase the UAS workforce pipeline. Thomas
Nelson Community College (TNCC) and Mountain
Empire Community College (MECC) are main
partnerts in this roject.

George Mason University offers Bachelor of
Science degrees in electrical engineering and
mechanical engineering. It also offers a Master of
Science degree in electrical engineering.

Contacts

Corey McCray, Director
http://www.prudencenter.n –
9th – 12th grade
cormccray@prudencent
et/special-programs/
er.net; 757-925-5651

Website

Virginia’s Governor’s Career and Technical
Academies are programs designed to expand
options for the general student population to
acquire science, technology, engineering and
mathematics (STEM) literacy and other critical
http://www.vsgc.odu.edu/G
skills, knowledge and credentials that will prepare AITE/
them for high-demand, high-wage and high-skill
careers. Partnerships establishing academies must
include at least one public school division, business
and industry, and postsecondary education.

This flight school offers private pilot, instrument,
sport pilot, commercial, and seaplane training. It
also offers a Medical Certificate, which is a
requirement for many types of licenses.

Open flying racing

This school focuses on the engineering and
technology and interactive media pathways. The
academy programs will focus on integrating
academics and Career and Technical Education
(CTE), career development/guidance services,
work-based learning, industry credentials, and
transition agreements. There are also dual
enrollment opportunities for students at the
Tidewater Community College. This is a
cooperation with the Pruden Center for Industry
and Technology.

Description
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Governor's Academy

Governor’s Career and Technical Education
Academy for STEM in Richmond
Richmond

Arlington

Governor's School

Governor’s Career and Technical Academy in
Arlington

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Location

Locust Grove

Halifax

Community College

Program Type

Governor’s Career and Technical Academy for
Renewable Resources and Agricultural Sciences Governor's Academy
– Halifax County

Germanna Community College

Title

Aviation, Aerospace, and STEM Programming in Virginia

Website

Contacts

This academy focuses on pathways in Therapeutic
Principle, Mauricee
Services and Engineering and Technology. Courses
Holmes –
emphasize understanding, new ideas, and
nholmes@richmond.k12
exploration. The pathways include hands-on
http://web.richmond.k12.va .va.us; Richmond
learning combined with classroom education as
.us/rtc/Students/RPSAcade Technical Center North 9th – 12th grade
well as summer programs. The academy prepares
– 804-780-6272;
myForSTEM.aspx
students for a range of post-secondary education,
Richmond Technical
training, and job placements. Lastly, there are
Center South – 804-780opportunities to job shadow at local firms and
6237
businesses.

k-12

All Ages

This career center and academy focus on the
engineering and technology, audio and video
technology, health sciences support services,
information and support services, and facility and
Kris Martini, Director –
mobile equipment maintenance career pathways. https://careercenter.apsva.u
Kris.Martini@apsva.us;
This programs offers students the option of a five- s/arlington-tech/
703-228-7209
year high school diploma or a two-year college
degree program. Staff have been trained in STEM
education through Virginia Tech. This academy is a
joint secondary/post-secondary institution.

Secondary and PostSecondary

Age

Post-Secondary

k-12

Post-Secondary

Target Group

The career pathways for this academy focus on
careers related to the wood and agricultural
industries through engineering, technology, and
the natural resource systems pathways. The
academy addresses the management of forest
lands and the management and leadership of
forest industry business through creativity,
Shawn Haws, CTE
http://www.halifax.k12.va.u
innovation, and entrepreneurship. The program
Director –
s/schools/stemacademy/ne
will be for K – 12 students and have different
K – 12th grade
shaws@halifax.k12.va.u
ws
opportunities for each grade level. The
s; 434-572-4977
opportunity to receive post-secondary certificates
through Virginia Tech, earn a four-year degree in
Wood Science or Forestry at Virginia Tech, or
industry certifications in Microsoft Office, NOCTI
Forest Products and Processing, and NOCTI PreEngineering and Engineering Technology will all be
available for graduates.

Germanna Community College offers Associate of
http://www.germanna.edu/
Arts and Sciences degrees in engineering with
course540-891-3000
concentrations in mechanical and electrical
descriptions/engineering/
engineering.

Description
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Governor's Career and
Tech Academy

Governor's Academy

Governor's Academy

Governor’s STEM Academy at Christiansburg
High School

Governor’s STEM Academy at George C.
Marshall High School

Governor’s STEM Academy at Harrisonburg
High School

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Governor's Academy

Program Type

Governor’s STEM Academy at Chantilly High
School

Title

Aviation, Aerospace, and STEM Programming in Virginia

Harrisonburg

Falls Church

Christiansburg

Chantilly

Location

k-12

k-12

k-12

CTE Supervisor, Rick
http://www.mcps.org/depar
Weaver –
tments/curriculum_pages/g
rweaver@mail.mcps.org 9th – 12th grade
overnor_s_s_t_e_m_acade
; 540-382-5100 ext.
my
1048

This academy focuses on network systems and
engineering and technology for its pathway goals.
Students in the network systems pathway will
learn about design, management of software
programs, and hardware. They will gain a firm
Academy Coordinator,
foundation in mathematics and science. Students https://www.fcps.edu/about- Jeff McFarland –
9th – 12th grade
in the engineering and technology pathway will
jeff.mcfarland@fcps.ed
fcps
participate in problem-solving exercises; they will
u; 703-714-5400
learn how to use science, mathematics, logic, and
economics to find solutions to real-world
problems. They will also be provided with a STEM
lab which will use current technology.
This academy offers two pathways: science and
mathematics and engineering and technology.
STEM Academy
Harrisonburg City Public Schools already offers
Coordinator, Andrew
STEM-related schooling for both elementary and http://web.harrisonburg.k12
Jackson –
9th – 12th grade
middle school levels and this high school academy .va.us/hhs_stem/
ajackson@harrisonburg.
will only help to foster that education. Coursework
k12.va.us; 540-427-3302
will be integrated with physics, algebra II, Earth
science, chemistry, and English.

Target Group

Pathways at this school will consist of: engineering
and technology, information support and services,
manufacturing production process development,
network systems, production, and programming
and software development. Although the academy
will be located at the Christiansburg High School,
some of the academy courses will be offered at
the division’s other three high schools. During their
junior and senior year, students will have the
opportunity to participate in a real-world work
experience through programs such as shadowing,
internships, and/or cooperative experiences.

Contacts

k-12

Website

The career pathways provided by this academy are
network systems and engineering and technology.
Academy Director,
Some of the objectives of this academy include:
http://www.fcps.edu/Chanti Virginia Muller –
reduced dropout rates, increased graduation rates,
9th – 12th grade
Virginia.Muller@fcps.ed
llyAcademy/index.html
increased dual enrollment courses, and increased
u;703-222-7461
number of graduates employed in high-wage
careers.

Description

Age
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Competition

Workshop

Governor's Academy

Job Training, Flight
School

Graduate Research Award Program on Public
Sector Aviation Issues

Greater Peninsula school (GPGSA STEM
Saturdays)

Hampton City Schools Architecture & Applied
Arts Governor’s STEM Academy

Hampton Roads Executive Airport: Curtis Eads
Flight School

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Governor's Academy

Program Type

Governor’s STEM Academy for Engineering,
Marketing, & Information Technology Studies

Title

Aviation, Aerospace, and STEM Programming in Virginia

Chesapeake

Hampton

Hampton

Virginia Universities (via
VSGC)

Virginia Beach

Location

Website

Contacts

Target Group

Curriculum Leader, Jesse
http://www.hampton.k12.va
W. White –
.us/schools/careeracademie
9th – 12th grade
jeswhite@hampton.k12.
s/careeracademies.html
va.us; 757-727-2466

Mike Dilday http://www.curtiseads.com/ fly@curtiseads.com, 757- Post-Secondary
465-1692

Courses will be held at Kecoughtan High School
and the pathways offered at this school will
include: engineering and technology, design/preconstruction, merchandising, and visual arts. This
program is designed to push students towards
careers in architecture, architectural engineering,
graphic design, and fashion design.
This school is staffed and equipped to teach all of
the ratings from PPL – ATP (from private pilot
license to airline transport pilot). They also offer
ground courses and computerized weather
simulation.

Post-Secondary

k-12

k-12

http://www.doe.virginia.gov
/instruction/career_technica
l/gov_academies/academies
/hampton.shtml

Students will explore robotic technology/robotic
programming, robotic designs, and interact with
different types of robotics presented by
engineering technologists who will also share their
career pathways.

7th – 12th

http://www.trb.org/ACRP/A
CRPGraduateAwardProgram
VSGC .aspx;
Post-Secondary, Graduate
acrp@odu.edu;757-766Post-Secondary
http://www.trb.org/ACRP/G
(only)
5210
raduateAwardProgramDetail
.aspx

k-12

Age

This is a competition based on research topics that
apply to airport and related aviation system issues
(there is an approved list of research topics). The
program is intended to stimulate thought,
discussion, and research by those who may work
in the airport industry in the future. Up to ten
awards of $10,000 each are available. Additionally,
winners present a final paper at the Transportation
Research Board Annual Meeting and papers are
considered for publication as part of the
Compendium of Papers for the meeting and in the
Transportation Research Record.

This academy will focus on engineering and
technology, professional sales, and web and digital
communications. The goals of this academy are to
Academy Coordinator,
provide students with technological skills and
http://www.landstownhs.vb R. Lisette Diehl –
knowledge that are necessary to work in high9th – 12th grade
Ldiehl@vbschools.com;
schools.com/#
paying jobs and to succeed in post-secondary
757-648-5505
education. In addition to their classroom
education, students will also gain hands-on
experience.

Description
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College

Job Training, Flight
School

High School

Hampton University

Hanover County Municipal Airport: Heart of
Virginia Aviation

Heritage High School STEM Academy

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Job Training, Flight
School

Program Type

Hampton Roads Executive Airport: Norfolk
Flight Center, LLC

Title

Aviation, Aerospace, and STEM Programming in Virginia

Newport News

Ashland

Hampton University

Chesapeake

Location

Heritage High School is part of the Governor’s
STEM Academy Program and offers focus in one of
four career strands. Those strands can include
engineering and electronics, modeling and
simulation in computer sciences, architectural and
engineering design, and computer systems
technology via networking. In the classroom there
Principle –
http://heritage.nn.k12.va.us
is hands-on learning activities that encourage
shameka.gerald@nn.k12 9th – 12th grade
/about.html
problem-solving and outside the classroom
.va.us; 757-928-6100
learning occurs through an emphasis on
internships, job shadowing, mentorship, and
networking. Lastly, students, when they graduate,
should receive an industry certification that makes
them more competitive in the job market right out
of high school.

k-12

Post-Secondary

This program offers training in the Tecnam and
Piper Warrior aircrafts.

Dave Lubore http://www.flyhova.com/In
LearnToFly@flyhova.co Post-Secondary
dex.html
m, 804-798-6500

Age

Post-Secondary

Target Group

Dean, Eric J. Sheppard –
eric.sheppard@hampto
This college’s School of Engineering & Technology
nu.edu;
offers a Bachelor of science in Air Traffic Control,
set@hamptonu.edu;
Aviation Management, Aviation Computer Science,
http://www.hamptonu.edu/
757-728-6970; CTI
Aviation Electronics, and Flight Education. These
Post-Secondary
;
Program Manager,
are part of the AT-CTI Program with the FAA. The
http://set.hamptonu.edu/
Margaret Browning –
college’s graduate program offers a Master and
Margaret.browning@ha
PhD in Planetary Science. It also offers degrees in
mptonu.edu; 800-995electrical education.
7257 ext. 8315

Contacts

Post-Secondary

Website

Peter Surina http://norfolkflightcenter.co petersurina@norfolkflig
Post-Secondary
m/
htcenter.com, 757-4050005

This program offers a private pilot license for
single and multi-engine crafts, instrument rating,
commercial pilot license for single and multiengine crafts, airline transport pilot license,
aircraft owner training, aircraft owner
G1000/Synthetic Vision Glass Cockpit training,
military aviation placement preparation, and
military equivalency preparation.

Description
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Website

Post-Secondary

Participants assist on various NASA projects that
are at a point in which hands-on assistance can be
made. Students actively engage in projects and
learn about project work, communications and
http://www.vsgc.odu.edu/S Debbie Murray –
teamwork, and provides strong exposure to a
TEMtakesFlight/individualres dbmurray@odu.edu;
range of STEM career paths. This is a 10-week, 40757-766-5210
earch.html
hours-per-week experience where students
receive a $5,000 stipend. Potential projects tackle
sea level rise, water quality research, mechanical
design, and aerospace hardware.

Oakton

NASA Langley Research
Center, Hampton or NASA
Wallops Flight Facility

Extra-Curricular
Classes/Programs

Summer

Ideaventions

Individual Student Research Experience (STEM
Takes Flight)

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

k-12

This is a STEM educational organization that offers
programs aimed towards children ages 3-13. These
programs include after-school activities at local
http://www.ideaventions.co 703-255-7202;
Ages 3 – 13
schools, science camps, STEM classes, as well as
m/
info@ideaventions.com
offer parties. They also do joint events with
organizations such as National Geographic and the
National Building Museum.

Post-Secondary

Primary and Secondary

k-12

Post-Secondary

CWM, UVA, VCU

Post-Secondary

Summer

Michael Kuhnert http://www.bayaviationonli
mkuhnert01@gmail.co
ne.com/
m, 804-436-2977

iD Tech offers three types of summer camps, for
various ages, based in STEM academics at three
different locations in Virginia. There is a co-ed iD
Tech Academy for teens 13-18 and a mini camp for
https://www.idtech.com/te 1-888-709-8324;
ages 6-9. There is also Alexa Café, which is an allens/
info@iDTech.com
girls program for ages 10-15. Students learn about
game design, web design, coding, programming,
filmmaking, and photography. Camps last from
one to two weeks and can be overnight.

This school offers training for a private pilot’s
license.

iD Tech Virginia Summer Camps

k-12

Age

Topping

Ages 12+

Target Group

Job Training, Flight
School

Contacts

Hummel Field: Bay Aviation

The Horizon Flight Center, LLC Flight Camp is an
opportunity to explore the world of aviation during
a 5-day program consisting of a Cessna Pilot
Center ground school and flight training
experience. The program is designed to introduce
the student to flight for consideration of a future http://horizonflightcenter.co
flying career or enjoyment. We pair our students m/horizon-flight-academy/
during flight training. Going through the program
with a buddy is recommended. Participants must
be 12+ years old. Flight training during the
program is accredited toward the private pilot
license.

Description

Chesapeake

Location

Summer

Program Type
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Horizon Flight Camp

Title

Aviation, Aerospace, and STEM Programming in Virginia

Post-secundary

http://www.jsr.vccs.edu/get
_started/programs/default.a
spx

http://www.dslcc.edu/acade Eddie Graham –
egraham@dslcc.edu;
mics/jackson-river540-863-2915
governors-school/

Mechanical and Electrical engeniering

Students from seven school divisions are able to
attend this school. Students participate in studies
in mathematics, science, and technology. The
school also provides an opportunity to work
alongside with faculty who are distinguished as
college teachers. Research projects, internships,
lecturers, and field trips are also available.

Richmond, Goochland

College

Governor's School

Camps

College

J. Sargeant Reynolds Community College

Jackson River Governor’s School

James Madison Outreach & Engagement
(University Space Explorers Camp)

James Madison University

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Harrisonburg

Harrisonburg

Clifton Forge

K-12

middle and high school
students

Post-Secondary

Outreach & Engagement and the John C. Wells
Planetarium will host three, week-long summer
https://www.jmu.edu/outre Melissa Heatwole at
space explorers camps open to all elementary,
heatwoml@jmu.edu or
ach/programs/all/spacemiddle and high school age students! The camp
explorers-camp/index.shtml call 540/568-4226
will be led by Shanil Virani, the director of the John
C. Wells Planetarium.
JMU offers a Bachelor of Science in engineering.
The curriculum is designed to meet all engineering
accreditation standards and to prepare students to
Department of
pass the Fundamentals of Engineering (FE) prehttp://www.jmu.edu/engine Engineering –
licensure exam. Graduates will be prepared to
ering/
engineering@jmu.edu,
succeed in the engineering workforce or in
540-568-6241
graduate engineering degree programs by
exhibiting the practical ingenuity of an
"engineering versatilist."

11th – 12th grade

Age

Post-Secondary

k-12

k-12

Post-Secondary

k-12

PreK-12 programs-College
All Ages
programs

International Technology and Engineering
Educators Association (ITEEA)

Danville

https://www.iteea.org/Com
munity/48720.aspx?id=4872
0&groupmembership=324_794%3b3
24_795&location=55

College

ITEEA is an organization devoted to improving
technology education and engineering through the
use of technology, innovation, design, and
10 Elementary schools in VA
engineering experiences at the K-12 school levels.
Has a NASA curriculum for 7th, 8th, and 9th
graders that talks about occupations.

Institute for Advanced Learning and Research

Target Group

http://www.ialr.org/index.p
hp/component/search/?sear
chword=aviation&searchphr
ase=all&Itemid=623

Contacts

The STEM Mobile Learning Lab is IALR’s means of
delivering STEM education to Southern Virginia;
Academy for Engineering and Technology:
intership in the prohect Robotic SMART table and
AgBot Drone image analysis of plant growth and
health;

Location

Website

Program Type
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Description

Title

Aviation, Aerospace, and STEM Programming in Virginia

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

College

Liberty University

Lynchburg

Leesburg

Job Training, Flight
School

Leesburg Executive Airport: AVED Flight School

Blacksburg

Leesburg

Workshop

Kid's Tech University (Virginia Tech)

Location

Chester and Midlothian

Leesburg Executive Airport: Atlantic Airways LLC Job Training, Flight
Flight School
School

Community College

Program Type

John Tyler Community College

Title

Aviation, Aerospace, and STEM Programming in Virginia

Liberty offers a minor in Aeronautics which results
in a Private Pilot certificate and prepares them for
the Private Pilot FAA Practical Test and a minor in
Airline Flight Attendant. There is a residential and
online Bachelor of Science in Aeronautics with four
areas of study: Commercial/Corporate, Military,
http://www.liberty.edu/;
Missions, and Unmanned Aerial Systems (UAS).
http://www.liberty.edu/inde
There is an Associate of Arts for Aeronautics:
x.cfm?PID=6908
Airline Flight Attendant and Aviation Maintenance
Technician. There is also a certificate program for
Aviation Maintenance. It also offers Bachelor of
Science degrees in various electrical intelligence,
industrial and systems, computer, and mechanical
engineering.

http://www.av-ed.com/

This school offers certificates in Light Sport,
http://www.atlanticPrivate, Instrument, Commercial, Flight Instructor,
airways.com/
Airline Transport, and Career Pilot programs.
This flight school offers certificates for Private,
Instrument, Commercial, Instructor, and Airline
Transport Pilot.

Contacts

Target Group

Post-Secondary

Post-Secondary

800-543-5317
(undergrad, resident) or
Post-Secondary
800-424-9595
(undergrad, online)
admissions@liberty.edu

Steve Hutchens - jyooperations@atlanticairways.com, 703-7798787
John Somiak avedfltsch@aol.com,
703-777-9252

ages of 9 and 12

http://www.jtcc.edu/majors
805-796-4000, 800-552/mechanical-engineeringPost-Secondary
technology-mechatronics- 3490
specialization-aas

Website

Kids’ Tech University is a semester-long event! In
January, February, March, and April there is an allday event that consists of an interactive session,
which is centered on answering a question about
the world around us, and a hands-on component, http://kidstechuniversity.vbi
.vt.edu/program
which features the Virginia Tech professors,
students, clubs, and community. Kids can take part
in the virtual labs and forum after the all-day event
to continue to cultivate their interest in Science,
Technology, Engineering, and Mathematics.

JTCC has multiple locations for its campus and
offers online degrees in addition to its on-campus
degrees. It provides Associate of Science Degrees
in engineering as part of its STEM-H curriculum. It
also provides Associate of Applied Science Degrees
in mechanical engineering technology and various
technical studies (including welding) areas. It also
provides Certificates and Career Studies
Certificates in various technical fields such as
electricity and welding.

Description

Post-Secondary

Post-Secondary

Post-Secondary

k-12

Post-Secondary

Age
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College

Governor's Academy

College

Lord Fairfax Community College

Loudoun Governor’s Career and Technical
Academy

Lynchburg College

Extra-Curricular
Classes/Programs

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Mad Science

Lynchburg Regional Governor’s STEM Academy Governor's Academy

Governor's School

Program Type

Linwood Holton Governor's School

Title

Aviation, Aerospace, and STEM Programming in Virginia

D.C. and surrounding
counties, central Virginia,
and Hampton Roads

Lynchburg

Lynchburg

Leesburg

Website

Post-secundary

K 12

Target Group

They offer hands-on science-based experiences to
children. Activities include: after-school programs,
http://dc.madscience.org/
parties, assemblies and shows, in-class field trips,
camps, and preschool programs.

301-593-4777 or 703536-9897 (DC); 804-3591500 (Central VA); 757th
502-8124 (Hampton
K – 6 grade
Roads);
info@madscienceofdc.c
om

k-12

k-12

This academy will be located at the Central Virginia
Director, Susan Cash –
http://www.xlr8academy.co
Community College for 11th and 12th grade
scash@xlr8academy.co 11th – 12th grade
m/
students. Career pathways include Diagnostic
m; 434-832-7731
Services and Engineering and Technology.

k-12

Post-Secondary

k-12

Age

Post-Secondary

Director, Shirley Bazdar
–
http://www.loudoun.k12.va.
Shirley.bazdar@loudoun 9th – 12th grade
us/mtc
.k12.va.us; 571-2521070

Contacts

Lynchburg College offers a dual-degree program in
434-544-8100, DualBachelor of Science in engineering from Old
degree program, Will
Dominion University or University of Virginia.
Post-Secondary
http://www.lynchburg.edu/
Roach Engineering majors include: systems, computer
roach.w@lynchburg.edu
science, aerospace, civil, electrical, and mechanical
engineering.

This program offers Plant Systems, Diagnostics
Services, Therapeutic Services, Engineering and
Technology, and Facility and Mobile Equipment
Management pathways. There is the opportunity
to enroll in the Virginia Tech STEM
certificate/degree program as well as to enroll in
dual-credit courses with the Northern Virginia
Community College and Virginia Tech.

https://lfcc.edu/areas-ofstudy/areas-of-study-a-toz/engineering-constructionand-industrial/getmechanical-engineeringtechnology/

Introduction to Engineering introduces engineering
technology and provides historical background.
Topics such as professional ethics, problem solving
techniques involving forces, structures, material,
fluids, energy, and electricity and U.S. Customary http://www.hgs.k12.va.us/C
and S.I. units, and units conversions are covered. ourses_Page.htm
Introduction to Robotics studies the evolution of
robotics with emphasis on automated and flexible
manufacturing. Presents advantages and
limitations of present robot systems.

Description

Middletown, Fauquier, LurayMechanical engineering
Page, Vint Hill

Abingdon

Location
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Competition

Governor's School

High School

Competition

College

Mars Ice Challenge Navigation -NASA

Massanutten Governor’s School for Integrated
Environmental Science and Technology

Mclean High School

Mid-Atlantic Broadband (MBC) Challenge Cup

Mountain Empire Community College

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Job Training, Flight
School

Program Type

Manassas Regional Airport: American Regional
Airport

Title

Aviation, Aerospace, and STEM Programming in Virginia

Big Stone Gap

Richmond

Mclean

Mount Jackson

Hampton

Manassas

Location

Contacts

http://www.mecc.edu/progr
ams/science-engineering/

MBC is a non-profit organization that provide
economic development leadership is southern
Virginia through the operation of open-access
fiber optic networks. They have invested $136,000
http://www.mbc-va.com/
in robotics programs since 2012 to help meet
workforce demands of companies in the region.
They are operating a robotics competition for high
schoolers that promotes robotics and STEM
education.

Science – Engineering

Post-secundary

Post-secundary

Media Contact, Liz Smith
– liz@mbc-va.com; 434- 9th – 12th and adults
570-1312

9th – 12th grade

Susan Fream –
http://shenandoahmrgs.shar
srfream@shenandoah.k 11th – 12th grade
pschool.net/
12.va.us; 540-477-3226

The school offers a variety of advanced placement
Principle, Ellen Reilly courses as well as some STEM-focused courses in http://www.fcps.edu/McLea
ereilly@fcps.edu; 703engineering, electronics and robotics, and
nHS/index.html
714-5700
emerging technologies.

This is a two-year, half-day program for gifted
juniors and seniors. Participants participate in
mathematics, science, and English courses at
MRGS and then return to their home schools for
the second half of the day. There are 4 other
participating school divisions. The purpose of this
school is to provide academically challenging
programs to students beyond those offered
normally and to create a community of learners
that exhibit talent. The curriculum is based on
environmental science and technology.

Target Group

Kevin Rychlik http://www.americanheli.co
info@americanheli.com, Post-Secondary
m/index.html
703-368-9599

Website

Mars Ice Challenge, NASA will provide universitylevel engineering students with the opportunity to
design and build hardware that can extract water http://rascal.nianet.org/mar
rascal@nianet.org
from simulated Martian subsurface ice. Multiple
s-ice-challenge/mic757.218.8313
teams will be chosen through a proposal and down- challenge-details/
select process that assesses the teams’ concepts
and progress throughout the year.

This offers a certificate for a helicopter pilot.

Description

post-Secondary

All Ages

k-12

k-12

Post-Secondary

Post-Secondary

Age

Compiled by the VT Office of Economic Development, 2017

Website

Online, with many Virginia
teachers using modules in
classroom

Online Courses/
resources

Club

Training Program

NASA Education

National Association of Rocketry

National Guard

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

For Educators http://www.nasa.gov/audie
nce/foreducators/index.htm
l; For Students http://www.nasa.gov/audie
nce/forstudents/index.html;

This is an online database of educational resources
and programs (including summer camps or other
specialized activities) designed to focus on STEM
with an emphasis on space and aviation.
Resources and programs are available for K – 12
and higher education. Many of the programs
include summer camps, contests, and challenges,
either online or at a specific location, and online
lectures. For educators, there are numerous
materials, such as heat tiles and moon rocks,
resources, and events available to help in the
classroom or help teach various topics to students.

The National Guard STEM program offer training in
STEEM courses including geospacial enginering,
https://www.nationalguard.
satellite communicactions, air trafic controler
com/careers/stem
among others.

This is a non-profit organization for the
advancement of technology in the hobby of space
modeling and sport rocketry. They have youth
http://www.nar.org/find-aFarmville, Wise, Chesapeake,
education and clubs for flying small model rockets
local-club/nar-club-locator/
Stuarts Draft, Burke, and
with youth groups to very large and high-powered
(various Virginia locations)
Richmond
rockets for adults. There are six clubs registered in
Virginia in Richmond, Stuarts Draft, Virginia Beach,
Wise, Fairfax, and Farmville.

https://www.facebook.com/
events/203679946679468/

This is a qualifying event for Drone Nationals.

Lynchburg

Competition

Statewide

Contacts

Post-secondary

All Ages

Elementary and
Secondary Education,
Kimberly Brush –
th
K – 12 and Higher
Kimberly.m.brush@nasa
Education/Informal
.gov; Higher Education,
education
Carolyn Knowles –
Carolyn.Knowles1@nasa.gov

All ages

11th – 12th grade

Target Group

Post-Secondary

All Ages

All Ages

All Ages

k-12

Age
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This is a governor’s school for math, science, and
technology and serves six surrounding school
districts (Culpepper, Fauquier, Frederick,
Rappahannock, Warren, and Winchester City). This
Rosanne Williamson –
school’s goals are to provide investigative learning
http://www.mvgshome.org/ rwilliamson@lfcc.edu;
for students that integrates disciplines, develop
540-347-6237 or 540research skills, create opportunities for service and index.php
347-6238
leadership, and create community partnerships.
The schools wants to create interdisciplinary
connectivity and technology integration. There are
two curriculum options: Physics/Engineering or
Biology/Life Science.

Description

MultiRotor Rundown

Warrenton (2 sites)

Location

Governor's School

Program Type

Mountain Vista Governor’s School

Title

Aviation, Aerospace, and STEM Programming in Virginia

Governor's School

Research Grant

Job Training, Flight
School

Community College

Job Training, Flight
School

New Horizons (Liberty University)

New Horizons Governor’s School for Science &
Technology

New Investigator Program

New Kent County Airport: New Kent Aviation,
LLC

New River Community College

Newport News/Williamsburg International
Airport: Rick Aviation

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Lynchburg

Regular classes and
ummer camp

Website

Newport News

Dublin

Quinton

http://www.nr.edu/

NRCC offers Associate Degrees in electrical
engineering technology and electronics
technology. The college also offers career study
certificates in electricity and plant operator.
Within their Engineering Design Technology
program, there is a focus on Unmanned Aerial
Vehicles. As part of this program, students have
collaborated with companies, universities, and
individuals on industry-based projects

Rick Aviation utilizes the Boeing/Jeppesen FAA
approved flight training syllabi for Part 141 flight
schools. They offer Private Pilot Certification,
http://rickaviation.com/
Instrument Rating, Commercial Pilot Certification,
Multi-engine rating, Flight Instructor Certification,
and a pilot school ground course.

http://www.nr.edu/eie/

Nikolas Kubli nkubli@RickAviation.co Post-Secondary
m, (757) 874-5727

dkennedy@nr.edu, 866Post-Secondary
462-6722

Douglas Cumins NewKentAviation@juno. Post-Secondary
com, 804-932-4220

Post-Secondary

Post-Secondary

Post-Secondary

Post-Secondary

k-12

This program offers a commercial certificate and
training as a flight or instrument instructor.

Age

Post-Secondary

The goals of this schools are to prepare students
Vikki Wismer –
to enter into universities, provide cohesive courses
http://www.nhgs.tec.va.us/g vikki.wismer@nhrec.org
in science, research, and mathematics, provide
11th – 12th grade
; 757-766-1100 ext.
overnorsschool/
opportunities for social peer interaction and
3313
career and college guidance, and provide
leadership education and opportunities.

Post-secundary

Target Group

k-12

Contacts

This class is not designed as an Introduction to
Aviation. It is specifically tailored for students who http://www.liberty.edu/aca
cmcartwright@liberty.e
are fairly certain they would like to pursue an
demics/aeronautics/index.cf
High School
du Chris Cartwright
aviation career. To find out specific information on m?PID=31189
how to start your flight training

Academy for Engineering and Technology (AET) is
a dual enrollment program for high school juniors http://www.newcollegeinstit
and seniors to earn both high school and university ute.org/aet
credits from Virginia State University (VSU)

Description
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The New Investigator Program is designed to
strengthen Virginia’s research infrastructure by
providing startup funding to Virginia Space Grant
http://www.vsgc.odu.edu/N DR. Tysha Sanford,
Virginia Tech, UVA, ODU,
university personnel who are conducting research
tsanford@odu.edu/(757 University Faculty
IPrgrm/;
Hampton University, College
that is directly aligned with NASA’s mission.
)766-5210
http://www.vsgc.odu.edu
of William and Mary.
NASA’s research interests embrace a wide range of
science, engineering, computational and other
disciplines.

Hampton

Marstiville

Location

College

Program Type

New College Institute

Title

Aviation, Aerospace, and STEM Programming in Virginia

Governor's Academy

Club

Museum

Community College

College

Northern Neck Technical Center Governor’s
STEM Academy for Agriculture and Maritime
Studies

Northern Virginia Astronomers Club (NOVAC)

Northern Virginia Children’s Museum

Northern Virginia Community College

Old Dominion University

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

College

Program Type

Norfolk State University

Title

Aviation, Aerospace, and STEM Programming in Virginia

Website

This academy has three career clusters:
agriculture, food and natural resources;
transportation, distribution and logistics; and
science, technology, engineering, and
mathematics. The academy is located at the
Northern Neck Technical Center. Staff
development for STEM will be coordinated
through the technical center in cooperation with
the College of William and Mary. The academy
offers many CTE courses online, so that students
do not need to travel, dual enrollment is also
available. A work-based experience will also be
provided for students the summer between their
junior and senior years.

Target Group

NSU Operator – 757-8238600, College of Science,
Engineering, and
Post-Secondary
Technology – 757-8232692

Contacts

http://www.odu.edu/mae; Sebastian Bawab, PhD
http://www.odu.edu/mae/d 757-683-5637
sbawab@odu.edu
irectory (Department
faculty)

Post-Secondary

Post-Secondary

Norfolk

ODU offers a minor in Aerospace Engineering as
well as graduate degrees (Master and PhD) in
Aerospace Engineering. There is not bachelor
degree offered for Aerospace Engineering. These
programs are under the Mechanical & Aerospace
Engineering Department. The college also offers
various Bachelor degrees in engineering, including:
electrical engineering technology and engineering
technology. It also has PhD programs in
engineering, electrical & computer engineering,
and engineering management.

k-12

Post-Secondary

Ages 2 - 12

This college offers an Associate of Science Degree
in engineering with an electrical engineering
http://www.nvcc.edu/catalo
specialization. It also offers an Associate of
information@nvcc.edu,
g/cat2016/academics/progr
Post-Secondary
Applied Science degree in engineering technology
703-323-3000
ams/default.aspx
in various fields including: mechanical engineering
technology, and CAD and design career studies.

info@childsci.org; 703648-3130

Alexandria, Annandale,
Sterling, Manassas, and
Woodbridge

http://childsci.org/

All Ages

This is an interactive museum for children (being
planned) that focuses on early STEM education.

All Ages

k-12

Post-Secondary

Age

Herndon

http://www.novac.com/wp/

Principle, Bernard S.
http://www.northernneckte Davis II, “Trey” –
9th – 12th grade
bdavis@northernneckte
ch.org/
ch.org; 804-333-4940

NSU offers Bachelor of Science degrees in
engineering and electronics engineering as well as
a Bachelor of Science in electronics technology.
https://www.nsu.edu/
The college also offers a Master of Science in
electronics engineering.

Description

NOVAC is an observational club with members of
Northern Virginia and George all ages that helps to foster interest in astronomy
Mason University (Monthly and aviation. They sponsor events such as
Astronomy Day, have public viewings, and talk
Meetings)
about issues such as light pollution.

Warsaw

Norfolk

Location

Compiled by the VT Office of Economic Development, 2017

Sterling

Community College

Job Training, Flight
School

Piedmont Virginia Community College

Potomac Flight Training

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Pulaski County Public Schools Governor’s STEM
Governor's Academy
Academy

Charlottesville

Governor's School

Piedmont Governor’s School

Pulaski

Martinsville and Danville

Brian Pace –
bpace@ph.vccs.edu;
276-403-5638

k-12

CTE Director/Assistant
Principle, Ross Matney – th
9 – 12th grade
rmatney@pcva.us; 540643-0596

Career pathways include: construction,
production, and engineering and technology.
Advanced placement courses are available in each
of the pathways and if students take courses at the
New River Community College, students can
graduate high school with an associate degree.
Industry certifications are also available for each
pathway.

http://www.doe.virginia.gov
/instruction/career_technica
l/gov_academies/academies
/pulaski_county.shtml

Post-Secondary

Days 1-4: 6 hour classroom sessions on aircraft
systems, Days 5-8: 2 hour sessions in the fullInfo@PotomacFlightTrai
http://www.potomacflighttr
motion AATD, Days 9-12: 2 hour flight training
ning.com (703) 787Post-secundary
aining.com/Initial.html
sessions in normal, abnormal, and emergency
7731
flight procedures I, Day 13: oral and practical test.

k-12

Post-Secondary

11th – 12th grade

Post-Secondary

This school offers an Associate of Science degree
http://www.pvcc.edu/acade admissions@pvcc.edu,
in engineering that is meant to help prepare
students for careers in architecture, cartographer, mics/interests/science
434-961-6551
engineering, materials specialist, and surveyor.

This school focuses on mathematics, science, and
technology with two sites and serves four different
school districts (Henry and Pittsylvania County and
http://www.pgsmst.com/
the cities of Danville and Martinsville). Their
mission is to provide a challenging, project-driven,
and research-based curriculum in an environment
that utilizes current technology.

Post-Secondary

Post-secundary

https://www.pdc.edu/acade
mic-programs/sciencetechnology-andcomputing/aasmechatronics-736/

Electronic Health Records System Engineering,
Industrial Automation and Robotics and
Mechatronics

Franklin, Suffolk and
Smithfield

Post-Secondary

Age

Post-Secondary

Female College Students

Target Group

http://www.patrickhenry.ed
klandrum@patrickhenry
u/programsofstudy/version2
Post-Secondary
.edu, 276-638-8777
/tabs2.php

College

Contacts

Patrick Henry provides an Associate of Applied
Sciences degree in industrial electronics
technology and a Certificate in industrial welding.

Paul D. Camp Community College

Website

This is an organization to support women in
engineering. It provides women, a minority in this
field, with support but also with special projects
Program Organizer,
http://www.vsgc.odu.edu/in
and experiences. Previous groups have built
Beverly Forbes –
ternships/
computers, toured Lockheed Martin’s modeling
bforbes@odu.edu
and simulation unit, and much more. This program
also informs them about scholarship
opportunities.

Description
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Martinsville

Community College

Patrick Henry Community College

ODU

Location

Women’s Organization
for Engineering

Program Type

Old Dominion University’s Engineering Early
Advantage Program (EEAP)

Title

Aviation, Aerospace, and STEM Programming in Virginia

Summer camp

Museum

College

Governor's School

Courses

Randolph-Macon Academy Summer School

Richmond Math and Science Center

Roanoke Higher Education Authority

Roanoke Valley Governor’s School for Science
and Technology

Roman’s Robots

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Competition

Program Type

Race X

Title

Aviation, Aerospace, and STEM Programming in Virginia

Post-secundary

4 – 9th grade

The schools seeks to explore the
interconnectedness between STEM and society.
They believe that STEM provides tools for dealing http://www.rvgs.k12.va.us/p John Kowalski –
ages/Roanoke_Valley_Gov_ jkowalski@rvgs.k12.va.u 9th – 12th grade
with a global community, effective teaching
s; 540-853-2116
stimulates creativity, imagination, and excitement Sch
for learning, and that the process of education is
more than the accumulation of facts.

Aerospace engennier. ODU’s Department of
Mechanical and Aerospace Engineering has close https://www.education.edu/
ties with NASA Langley Research Center, Air Force program/aerospaceResearch Laboratory, Naval Research Laboratory, engineering/
and other government agencies and local industry.

All Ages

k-12

k-12

Post-Secondary

All Ages

https://www.mymsic.org/in
dex.php/en/

Has an astronaut room and several programs in
STEM and aerospace carreer.

Age

Post-Secondary

Target Group

R-MA offers a summer flight-training program that
includes: Aviation ground school, tailored to
http://www.rma.edu/Flying- Laura Abraham, at
soloing in a Cessna 172 airplane, Approximately 15labraham@rma.edu.
Lessons-Flight-Program
20 hours of dual flight instruction, FAA medical
examination (if necessary)

Contacts

All Ages

Website

To promote STEM (Science, Technology,
Engineering, and Mathematics) programs and
challengerscup@idra.co
http://www.idra.co/event/R
research via drone technology and drone racing, to
; 47086 Timberland Dr., All ages
ace-x-solo/
engage and excite students through healthy
Belleville, MI 48111
competition.

Description

This company’s focus is developing and teaching
technology courses to kids ages 4+. This is a
http://www.romansrobots.c
mobile technology school that travels to various
703-594-7294
Fairfax and surrounding area
locations (schools, home, community center, etc.) om/
and teach STEM courses in the form of afterschool programs and parties.

Roanoke

Blacksburg

Richmond, VA

Front Royal

Sterling

Location
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Museum or Classroom

In the classroom/At the
school

Museum

Mobile museum
program available to
visit schools

Science Museum of Western Virginia: School
Groups

Science on the Move Outreach

Richmond, VA

Museum

Science Museum of Virginia

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Description

Contacts

Target Group

http://scionthemove.org/

akarelitz@vasc.org;757Pre-K – 12th
727-0900, ext. 706

Pre-K – 12th

The museum offers various learning opportunities
in the form of classes that can be taken at the
museum for preschoolers all the way to highGeneral Information –
schoolers. Classrooms can also request a visit by
http://smwv.org/education/ frontdesk@smwv.org;
people from the museum to teach a class on a
Group Scheduling –
teachers/
topic inside the school’s classroom. The outreach
scheduler@smwv.org
program is only available for preschoolers to the
th
5 grade. All topics focus on STEM-related subject
matters.
This outreach program offer hands-on activities
designed to promote “learning through doing”.
Programs can be done in an assembly style or for
individual classroom presentations. The Virginia
Air & SpaceCenter and Hampton Chevrolet
sponsor this program.

K-2 to K – 12th

Kevin P. Reilly,
Administrative
http://www.cteresource.org Coordinator:
/verso/categories/science- kreilly@cteresource.org; th
th
6 – 12 grade
technology-engineering-and- Earline M. Coleman,
mathematics
Secretary:
ecoleman@cteresource.
org

Website

k-12

All Ages

All Ages

k-12

Age
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The Museum offers three floors of interactive
exhibits and live science programing suited for all
ages. With discounted group rates, groups have
http://www.smv.org/learn/li 804-864-1400;
the opportunity to schedule exclusive live science ve-science-labs
info@smv.org
demonstrations and labs and view featured shows
in The Dome, Virginia’s largest movie screen.

The CTE Resource Center is a center that provides,
free of charge, courses for competency-based
career and technical programs. They help in
curriculum development for school teachers for a
wide variety of subjects, including STEM. These
courses, or career clusters, for the Science and
Depends on course(s) taken.
Mathematics pathway include, but are not limited
Online or at participant’s
to: animal nutritionist, ecologist, research chemist,
school.
and toxicologist. By the end of these courses,
students should be able to understand the skills
necessary to engage in discovery, recognize the
need to obtain a broad education in science and
mathematics, and understand the role of
gathering, creating, interpreting, and sharing data.

Location

Online
Courses/resources

Program Type

Science and Mathematics Pathway

Title

Aviation, Aerospace, and STEM Programming in Virginia

Governor's School

Workshop

Southwest Virginia Governor’s School for
Science, Mathematics, and Technology

Southwest Virginia Higher Education Center

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Community College

Southwest Virginia Community College

Abingdon

Pulaski County

Cedar Bluff

Community College

Southside Virginia Community College

k-12

The Southwest Virginia Higher Education Center
hosts an annual STEM Conference for over 700
sixth-grade girls and their teachers from the
counties of Washington, Smyth and Russell, and
the City of Bristol. The purpose of the STEM
http://www.swcenter.edu/st
Conference is to introduce sixth-graders to careers
em-6th-grade-girl-program/
in science, technology, engineering, and
mathematics through hands-on workshops led by
female chemists, engineers, doctors,
programmers, and other professionals from
regional industries and colleges.

6th grade guirl program

k-12

Post-Secondary

Post-Secondary

This is a shared-time program where students
attend classes at the Governor’s School in the
morning and then go to their home schools in the
Rebecca Phillips –
afternoon. All courses are dual-enrollment through
http://www.swvgs.us/index.
rphillips@swvgs.us; 540- 11th – 12th grade
the New River Community College or Radford
php
440-5502
University. The core curriculum focuses on courses
such as statistics, career education, and science
and technology. Students are also required to
enroll in at least one lab-based course.

http://www.southside.edu/p
rograms/engineeringindustrial-technologyelectronics-technology

Christanna Campus –
rhina.jones@southside.
edu; John H. Daniels
Post-Secondary
Campus –
shana.cisco@southside.
edu
This college offers an Associate of Applied Science http://sw.edu/catalogs/prog admissions@sw.edu,
Post-Secondary
degree in electrical electronics.
rams-of-study/
276-964-7238

Alberta, Blackstone, Chase
This college offers an Associate in Applied Science
City, Clarksville, Cumberland,
degree in electronic technology and Certificates in
Emporia, Keysville, South
electricity and electronics.
Boston, and South Hill

Post-Secondary

This school offers Sport Pilot, Instrument Rating,
and Commercial Rating certificates. It also offers
training packages in Private Pilot and
Professional/Career Pilot.

http://flyblueridgeaviation.c blueridgeaviation@gmai
Post-Secondary
om/
l.com, 540-246-9407

k-12

Weyers Cave

Governor's School

Shenandoah Valley Governor’s School

At this school, students study in the mathematics
and sciences track or the arts and humanities
Lee Ann Whitesell –
track. Student work is augmented with technology, https://svgsstudentnews.wo
whitesell@svgs.k12.va.u 11th – 12th grade
rdpress.com/
workstations, and multimedia equipment. The
s; 540-245-5088
school serves the Augusta, Staunton, and
Waynesboro school districts.

Age

Valley Vocational Technical
Center in Augusta County,
Waynesboro, and Staunton

Target Group

k-12

Contacts

Pre-K – 8th grade

Website

Chantilly and Ashburn

Description
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This is a business offering classes that focus on
STEM-related topics. They have classes for three
different age groups (4-6, 6-9, and 9-14) which are
http://www.sciencecosmos.
self-paced and gives children an opportunity to
800-709-6509
com/
learn at their own pace. They offer camps, afterschool programs, parties, and courses for homeschool children.

Location

Shenandoah Valley Regional Airport: Blue Ridge Job Training, Flight
Aviation
School

Extra-Curricular
Classes/Programs

Program Type

ScienZminds/Science Cosmos

Title

Aviation, Aerospace, and STEM Programming in Virginia

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Lebanon

Governor's School

STEM for Life Governor’s Academy

The academy provides opportunities for students,
grades six through twelve, to engage in STEM
education and careers. The academy has a focus
on both classroom and hands-on education. For
middle school students a summer project
opportunity will be available to foster more STEMrelated education. Dual enrollment courses are
available for students with the Southwest Virginia
Community College.

STEM Academy

Stafford Academy for Technology

In this course, students will design, construct, and
test and payload to be launched in June 2016 from
NASA Wallops on a rocket flight via the RockSat-C
program. Students will acquire multidisciplinary
skills required for space payload development.
Students will also gain exposure to NASA and
industry careers and allow them to build their
resume. They will also be on the pathway towards
becoming a Certified Aerospace Technician.

This academy is located at three different sites,
one focusing on the Network Systems pathway
and the other two focusing on the Science and
Engineering pathway. The academy has a strong
partnership with businesses and industry, postBrooke Point High School,
secondary institutions, development groups,
Stafford; North Stafford High
parents, and the Stafford County Public Schools.
School; Stafford High School
The academy emphasizes workplace experiences
as part of student education, industry
assessments, hands-on learning, alignment of
programs to emerging job opportunities, and
partnerships.

Harrisonburg

http://hamptonroads.com/s
ummer-camps/2017/spaceart-virginia-beach-parksrecreation

Blast off this week with a camp full of out of this
world themed art. We will start with designing a
space ship to the stars. From there, create
everything from aliens to astronauts, flying comets
and constellations.
Ages 6-11

2th - 10th grades

John C. Wells
Planetarium
Miller Hall 1103
MSC 4502
Harrisonburg, Virginia
22807
540/568-6109

Target Group

Virginia Beach
Recreation:
fun@vbgov.com or
(757) 385-0402

Contacts

http://www.doe.virginia.gov
/instruction/career_technica
l/gov_academies/academies
/russell.shtml

Scotty Fletcher, CTE
Director –
6th – 12th grade
sfletcher@russell.k12.va
.us; 276-889-6500

http://www.doe.virginia.gov
David White –
/instruction/career_technica
whitedo@staffordschoo 9th – 12th grade
l/gov_academies/academies
ls.net; 540-658-6000
/stafford.shtml

k-12

k-12

Post-Secondary

k-12

k-12

Age
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http://www.vsgc.odu.edu/S
TEMtakesFlight/studentfligh
Chris Carter,
t.html
cxcarter@odu.edu; 757- Post-Secondary
http://www.vsgc.odu.edu/S
766-5210
TEMtakesFlight/images/STE
M_Takes_Flight_Flyer.pdf

three week-long Space Explorer summer camps for
rising students in 2nd grade to 10th grade! All
http://www.jmu.edu/planet
camps are led by Shanil Virani, Director of the John
arium/space-explorersC. Wells Planetarium - See more at:
camp.shtml
http://www.jmu.edu/planetarium/space-explorerscamp.shtml#sthash.quJVgfRZ.dpuf

Website

Description

Eastern Shore Community
College

Summer camp

Space Explorers Summer Camps: BE the
Scientist (James madison)

Virginia Beach

Location

Space/Payload Design Courses at Eastern Shore VSGS Community
Community College (STEM Takes Flight)
College Program

Summer camp

Program Type

Space Art - Virginia Beach Parks & Recreation

Title

Aviation, Aerospace, and STEM Programming in Virginia

Location

Workshop

Summer Camp

Museum

Training Program

STEM TAKES FLIGHT at Virginia's Community
Colleges. Professional Development Workshop
for Virginia’s Community College STEM Faculty
At NASA Wallops Flight Facility

STEM TAKES FLIGHT at Virginia's Community
Colleges.NASA RESEARCH EXPERIENCES

Steven F. Udvar-Hazy Center

Sunset Learning Institute

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Mobile STEM Lab

Abingdon

Chantilly

1 Nasa Dr, Hampton, VA
23666

Building J20 Route 175,
Chincoteague Rd, Wallops
Island, VA 23337

Virginia (within IALR service
region)

Mobile Science
Virginia (greater DMV Area)
Lab/STEM Entertainment

Program Type

STEM Mobile Learning Lab

STEM Kids

Title

Aviation, Aerospace, and STEM Programming in Virginia

Debbie Murray, Program
Manager, Virginia Space
Grant Consortium;
College students
dbmurray@odu.edu;
757/766-5210.

http://www.vsgc.odu.edu/S
TEMtakesFlight/NASAResear
chExperiences.html
http://www.vsgc.odu.edu/S
TEMtakesFlight/images/STE
M_Takes_Flight_Flyer.pdf

Faculty

Technical training solution Cisco, cybersecurity

https://www.sunsetlearning.
com/course-search/coursesby-location/?courselocation=Abingdon%2C+VA

Post-secundary

The Udvar-Hazy center offers thousands of
displays of aviation and space artifacts. It also
Welcome Center, NASM
includes an IMAX theater and an observation
- VisitorServices@si.edu,
tower. There are daily tours, scheduled lectures,
http://airandspace.si.edu/vi 703-572-4118;
All Ages
and events throughout the year. One such event is sit/udvar-hazy-center/
Information Specialists –
Super Science Saturdays which immerses visitors
info@si.edu, 202-633of all ages with hands-on activities meant to foster
1000
education in STEM.

Build/Fly/Learn Proposed Team Projects. This is a
hands on of diferent projects

Kirsten Manning,
Education Programs
Specialist, 757/7665210,
kmanning@odu.edu

http://www.vsgc.odu.edu/S
TEMtakesFlight/professional
development.html
http://www.vsgc.odu.edu/S
TEMtakesFlight/images/STE
M_Takes_Flight_Flyer.pdf

A. Workshop for Virginia’s Community College
STEM Faculty At NASA Wallops Flight Facility.
Teaching faculty the importance of the
collaborative work of engineers, scientists,
technicians, safety and range control personnel
will be demonstrated.

K – 12th grade

Program Coordinator,
Bruce Waller bruce.waller@ialr.org;
434-766-7686

http://www.ialr.org/index.p
hp/advanced-learning/k-12programs/stem-mobilelearning-lab

Ages 5 – 11

Target Group

The Mobile Learning Lab (MLL) provides education
in STEM for K-12 through hands-on activities.
Currently, focus areas include nanotechnology and
Green technologies. The lab includes internet,
laptops, an assortment of learning supplies and
equipment, microscopes, robots, probes, and
green technologies.

Contacts

calsin@stemkidsva.com; 703-725-0026

Website

This organization does mostly (birthday) parties
with a STEM focus. Their program encourages
science play through interactive and engaging
science experiments, activities, and projects. This http://www.stemkidsva.com/#eat-together
business travels from location to location and
establishes temporary science labs. Experiments
include, but are not limited to: chemical reactions,
electrical circuits, astronomy, and math games.

Description

Post-Secondary

All Ages

Post-Secondary

Post-Secondary

k-12

k-12

Age
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Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

STEM Academy

The Bridging Communities Governor’s STEM
Academy
New Kent

Hampton

Competition

Norfolk

The Breakthrough, Innovative and Gamechanging (BIG) Idea challenge -NASA

Summer

Technology sumer camp

Norfolk

Hillsville

Summer

TCC-Norfolk Earth, Wind, Fire and Water STEM
Camp

Location

Chesapeake

The Blue Ridge Crossroads Governor’s Academy
STEM Academy
for Technical Education

Summer

Program Type

TCC-Chesapeake Mechatronics-Robotics-STEM

Title

Aviation, Aerospace, and STEM Programming in Virginia

Website

https://sites.google.com/a/c
cpsd.k12.va.us/curriculuminstruction-secondaryeducation/governorsschool/blue-ridgecrossroads-governor-sacademy-for-technicaleducation

Grades 6-8

Emily Richardson,
erichardson@tcc.edu

rascal@nianet.org
757.218.8313

11th -12th grade

Post-secundary

Assistant Principle,
Roland Hall –
9th – 12th grade
rvhall@ccpsd.k12.va.us;
276-728-2125

461-1787 or
summer@norfolkacade 2nd - 9th
my.org

Grades 8-10

Target Group

Emily Richardson,
erichardson@tcc.edu

Contacts

This STEM academy is located at the Bridging
Communities Regional Career and Technical
Education Center and is offered only for students http://www.bridgingcommu Director, Dr. Stephen
Trexler; 804-966-8575
in the 11th and 12th grade. It currently offers three nities.k12.va.us/Home
programs: nurse aide, pre-engineering, and web
and game design.

Participation in the BIG Idea is open to teams of
undergraduate and graduate students studying in
fields applicable to human space exploration (i.e.,
aerospace, electrical, and mechanical engineering;
and life, physical, and computer sciences). The BIG http://bigidea.nianet.org/
Idea challenge allows students to incorporate their
coursework into real aerospace design concepts
and work together in a team environment.
Interdisciplinary teams are encouraged.

This academy offers three career clusters. The first
is Engineering and Technology where they will
learn about and work with high-tech technology,
mathematical concepts, and scientific principles
through engineering-design. The second pathway
it construction, in which students will learn about
architecture and construction career clusters and
will be based on dual enrollment career and
technical program areas within this cluster with a
focus on “Green” awareness and training. The
third pathway will focus on food production and
processing systems within the Agriculture, Food,
and Natural Resources cluster. The CCPS will make
its research farm available to the academy to
facilitate research projects.

Learn about the study of mechatronics, robotics,
STEM

http://hamptonroads.com/s
ummercamps/2017/tccchesapeakemechatronics
http://hamptonroads.com/s
Campers will come away from this exciting week
ummerwith inspiring ideas about how science,
camps/2017/tccnorfolktechnology, engineering and math careers can be a
earth-wind-fire-and-waterpart of their future.
stem-camp
Coding & Robotics (Scratch, Tynker), Global
www.norfolkacademy.org/s
Inventors (CAD, 3D Printing), and Chess & 3D
ummer
Printing.

Description

k-12

Post-Secondary

k-12

k-12

k-12

k-12

Age
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Governor's School

Summer

STEM Academy

Summer

The Governor’s School of Southside Virginia

The Governor’s School Summer Program for
Gifted High School Students at Lynchburg
College

The Grassfield High School Governor’s STEM
Academy

The Innovate LIVE Maker Camp

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Governor's School

Program Type

The Governor’s School at Innovation Park

Title

Aviation, Aerospace, and STEM Programming in Virginia

City of Staunton

Chesapeake

Lynchburg

Academy Coordinator,
http://www.cpschools.com/
Karen Black –
Schools/GFH/STEM_Academ
9th – 12th grade
Karen.Black@cpschools.
y.htm
com; 757-558-4493

11th – 12th grade

This is a middle-school camp where middle-school
cadets build, learn to operate, and graduate with
their own remote control plane.This interactive
http://innovatelive.org/mak http://innovatelive.org/
Middle School Students
hands-on multi-day workshop introduced shared
er-camp/
contact-us/
workspaces where cadets were exposed to the
tools, ideas, and skills necessary to build and foster
innovative ideas.

The career pathways for this academy are:
engineering and technology, marketing
management, programming, and software
development. The objectives of this academy are
to increase dual enrollment courses, increase the
number of industry certifications given to
students, boost college enrollment, and reduce
dropout and increase graduation rates. The
academy will also try to provide internships, job
shadowing, and other such programs to get
students interested in STEM-related careers.

This is a summer program designed to provide
gifted students with opportunities to explore their
Director, Danny Cline –
interests at an in-depth level. Students also get the
http://www.lynchburg.edu/g
cline@lynchburg.edu;
chance to work with professionals in specific fields,
overnors-school
434-544-8372
experience life on a college campus, and learn
about other areas of interest. Camp is up to five
weeks long.

k-12

k-12

k-12

k-12

Patrizia Humphrey –
patrizia.humphrey@sou
11th – 12th grade
thside.edu; 434-7362086

This is a single school located at two different sites
of a community college. The school offer an
interdisciplinary curriculum in science, math,
http://gssv.southside.edu/
English, and research courses. Leadership skills and
community service are also encouraged. The
Governor’s School serves 10 school divisions.

Target Group

Southside Virginia
Community College at
Keysville and Alberta

Contacts

k-12

Website

George Mason University,
Prince William Campus,
Manassas

Description

The school offers dual enrollment in mathematics,
science, engineering and technology, and research.
The schools mission is to engage students in
academic study, challenge them to learn, develop
Karen E. Dalfrey –
understanding, think reflectively, and take risks in https://governors.pwcs.edu/
kdalfrey@gmu.edu; 703- 11th – 12th grade
problem solving. The program focuses on
about_us
993-7027
providing STEM knowledge and skills, provide
research opportunities with mentorships and
collaboration with experts, and enrich students’
interest in real-world problems.

Location

Age
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High School

Community College

College

Visitor Center

Thomas Jefferson High School for Science and
Technology

Thomas Nelson: The Peninsula’s Community
College

Tidewater Community College

United States Geological Survey (USGS) Visitor
Center

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Park, Observatory, and
Society

Program Type

The Turner Farm Observatory/Analemma
Society

Title

Aviation, Aerospace, and STEM Programming in Virginia

Reston

Chesapeake, Norfolk,
Potsmouth, Virginia Beach

https://www.tcc.edu/acade
mics/engineering-sciencetechnology

http://tncc.edu/career

The USGS Visitor Center provides educational
resources for grade K – 12, both for teachers and
http://www.usgs.gov/visitor
1-888-275-8747
for students. There are online lectures, mapping,
s/
GIS labs, etc. They also provide educational
resources for educators at the undergraduate level

Engineering certification

Hampton

th

K – 12 grade,
undergraduate

Post-secundary

Switchboard – 757-8252700, Admissions and
Enrollment –
Post-Secondary
admissions@tncc; 757825-2800

Principle, Evan Glazer –
http://www.tjhsst.edu/index EMGlazer@fcps.edu;
9th – 12th grade
Main Switchboard – 703.html
750-8300

Age

k-12

Post-Secondary

Post-Secondary

k-12

Target Group

This school is the result of a partnership of
businesses and schools brought together to
improve education in science, mathematics, and
technology. This school is also the Governor’s
School for Science and Technology in Northern
Virginia. The foundation for the school’s
curriculum is based off of communication skills,
collaborative skills, think and working in the
context of systems, working on real projects,
managing change, and ethics.

Contacts

k-12

Website

The observatory is run by the Analemma Society in
partnership with the Fairfax County Park Authority.
They develop recreational and educational
703-324-7329;
astronomy programs. Programs include measuring
703fairfax@fairfaxcount
http://www.fairfaxcounty.go
K - 12
analemma curves, tracking the sun’s position, and
y.gov;
v/parks/turnerfarm/
lectures about sundials and motions of the earth.
http://www.analemma.
Through George Mason University, there is also a
org/
public outreach program about radio astronomy
and space science programs.

Description

This college offers an Associate of Science in
engineering.

Alexandria

Great Falls

Location
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Statewide

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Workshop

VA Space Grant Consortium Pre-service
teachers program

Charlotesville

Hampton

College

University of Virginia

Location

Virginia Universities (via
VSGC)

Unmanned Vehicle Systems Workshop: Training Workshop (Unmanned
the Future Unmanned Systems Workforce
Vehicle Systems)

Competition

Program Type

University Design Competition for Addressing
Airport Needs

Title

Aviation, Aerospace, and STEM Programming in Virginia

Age

Post-Secondary

Post-secondary

TNCC, in partnership with the Hampton Roads
Chapter of the Association for Unmanned Vehicle
Systems International (AUVSI), is hosting a
workshop on unmanned vehicle systems. It will
feature keynote speaker Karen R Jackson,
Thomas Nelson
secretary of technology for the Commonwealth of
http://www.auvsi.org/home Community College –
Virginia, and other industry leaders who will focus
757-825-2937
on important aspects of the UVS community.
These include: industry, education, and future
applications of unmanned systems. The
conference is free and open to the public.
Continue webinars.
Virginia Space Grant Consortium (VSGC) developed
the 2014-2016 inSTEP program for future STEM
teachers. VSGC coordinates the Integrative STEM http://vsgc.odu.edu/inSTEP/
for Pre-service Teachers (inSTEP) program to
preservice_teachers.html
prepare 30 pre-service teachers to teach
integrative STEM subjects.

Aerospace carrer that focus in aircraft design and
aerospace research. The curriculum focus on
background in fluid dynamics, structures,
propulsion, controls, flight dynamics and design.

Post-Secondary

Post-Secondary

Post-Secondary

Target Group

KATHRYN
THORNTONKathryn
http://www.mae.virginia.ed Thornton
u/NewMAE/undergraduate/ Aerospace Engineering Post-secundary
Associate Chair and
aerospace-engineering/
Professor
kt4n@virginia.edu

Contacts

Post-Secondary

Website

This is a competition at the university level,
managed by the VSGC, for graduate and
undergraduate students. The competition focuses
on design solutions in airport operation and
maintenance, runway
safety/incursions/excursions, environmental
interactions, airport management and planning.
Goals of the competition include: raise awareness http://vsgc.odu.edu/ACRPD VSGC - acrp@odu.edu;
Post-Secondary
of the benefits of ACRP, increase involvement of esignCompetition/
757-766-5210
academic community in ACRP, engage students,
encourage ideas and solutions to issues facing
airports, provide a framework and incentives for
educational experiences, and develop an
awareness and interest in airports. There are cash
awards for teams in each of the four technical
design challenge areas of $1,000 - $2,500.

Description
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Scholarship

Scholarship

Scholarship

VGSC 2017-2018 Graduate STEM Research
Fellowship Program

VGSC 2017-2018 STEM Bridge Scholarship
Program (STEM Takes Flight)

VGSC 2017-2018 Undergraduate Research
Scholarship Program

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Scholarship

Program Type

VGSC 2017-2018 Community College STEM
Scholarship Program

Title

Aviation, Aerospace, and STEM Programming in Virginia

VT, UVA, ODU, CWM,
HamptonU

VT, UVA, ODU, CWM,
HamptonU

VT, UVA, ODU, CWM,
HamptonU

Statewide at Virginia
Community Colleges

Location

Contacts

http://www.vsgc.odu.edu/sf
/ccstem/;
vsgc@odu.edu
https://spacegrant.net/apps
/?pk=vas2

Website

Kirsten Manning –
kmanning@odu.edu;
Tysha Sanford at
rkashiri@odu.edu

Post-Secondary

Age

College Juniors and Seniors Post-Secondary

Post-Secondary

College Graduate Students Post-Secondary

Community College

Target Group

http://vsgc.odu.edu/sf/Bridg
Education Programs
e/;
College Sophomores
Manager, Rudo Kashiri;
https://spacegrant.net/apps
(Minorities)
757-766-5210
/?pk=vas4

This is a scholarship program that can award up to
$8,500 to college students who have junior or
senior status that is conducting research in a STEMhttp://www.vsgc.odu.edu/sf
related career field. The research project must
/undergrad/;
have a NASA or aerospace relevance. The goals of
https://spacegrant.net/apps
this scholarship are to promote undergraduate
/?pk=vas1
aerospace research, increase participation of
underrepresented groups in the field, and
implement the goals of the VSGC and NASA.

This is a renewable STEM scholarship of $1,000 to
sophomore students attending any of the five VSG
member universities. Students must be a member
of a minority group, be a full-time student at an
applicable university, have already completed at
least one year of a STEM-related undergraduate
program, a 3.0 minimum GPA, and demonstrate an
interest in STEM. This scholarship can also lead to
future scholarships. This is part of the STEM Takes
Flight Initiative.

This is a $6,000 graduate research STEM fellowship
to supplement and enhance basic research
support. Applicants must be a full-time student in
a STEM field and have a specific faculty-mentored
Kirsten Manning –
research project with NASA or aerospace
http://www.vsgc.odu.edu/sf kmanning@odu.edu;
relevance. This program is designed to encourage /gradfellow/
Tysha Sanford at
undergraduate students to pursue advanced
rkashiri@odu.edu
degrees and promote STEM research. Students
must participate in a faculty-mentored research
experience in the aerospace sector.

This scholarship provides a one-year, nonrenewable award of $2,000 for full-time students
enrolled in a Virginia community college. Students
must major in a STEM field and pursuing a career
in the aerospace sector. The goals of this
scholarship are to encourage students in associate
degree programs pursuing a career in America’s
industrial and technological sectors, increase
enrollment of underrepresented groups, and
promote the goals of VSGC and NASA.
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Educational resource
provider

Community College

College

Community College

Virginia Air & Space Center: Educational
Programs

Virginia College

Virginia Commonwealth University (VCU)

Virginia Highlands Community College

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Online Course and
Summer Camp

Program Type

Virginia Aerospace Science and Technology
Scholars (VASTS)

Title

Aviation, Aerospace, and STEM Programming in Virginia

Abingdon

Richmond

Richmond

Educator Resources Center,
Hampton

Online and NASA LRC,
Hampton, VA

Location

Post-Secondary

Post-Secondary

Post-Secondary

School of Engineering –
askengineering@vcu.ed
u; 804-828-3925;
Associate Dean, Afroditi Post-Secondary
Filippas –
avfilippas@vcu.edu; 804827-4097

This school offers an Associate of Applied Science
in electrical technology with specializations in
http://www.vhcc.edu/index. helpdesk@vhcc.edu;
electromechanical and energy technology, a
aspx?page=1178
276-739-2400
diploma for machinists, and certificates in
electricity and welding

This college offers degrees on the Bachelor,
Master, and PhD levels in electrical and computer http://www.vcu.edu/acade
engineering and in mechanical and nuclear
mics/#engineering
engineering.

Post-Secondary

Pre-K to 12th

Age

Post-Secondary

This college offers a Diploma in welding technician.
http://www.vc.edu/campus/
Participants will receive instruction in safety,
richmond-virginia804-977-5100
blueprint reading, computer applications, machine
college.cfm
shop practices, and CAD.

http://www.vasc.org/sites/e
Resource Center:
dguide15.pdf
erc@vasc.org; 727http://www.vasc.org/educat
0900, ext. 757
e

k-12

Target Group

This is a large collection of educational
programming and materials for grades Pre-K
through 12th for STEM-based curriculums with an
emphasis on space, science, and aviation
technology. Educators can request materials and
curriculums to aid them in the classroom through
informal teaching methods. Supporters of this
program include VSGC, Lockheed Martin, COX
Business, Newport News Shipbuilding, Dominion
Virginia Power, and several more.

Contacts

k-12

Website

This is an online STEM course designed to inspire
learning in aerospace and other STEM careers with
NASA, related industries, or academics that will
result in students continuing into the related
Mr. Ian Cawthray, VASTS
workforce pipeline. Students are involved in NASAEducation Program
related research by interacting with scientists,
http://vsgc.odu.edu/VASTS/ Coordinator
11th graders
engineers, and technologists. This one-semester
ian.m.cawthray@nasa.g
course is highlighted by a seven-day summer camp
ov phone: 757-766-5210
at NASA Langley Research Center in Hampton,
Virginia. This program is a partnership between
VSGC and NASA LRC with assistance from the
VDOE.
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Summer

College

STEM Academy

Virginia Space Flight Academy

Virginia State University

Virginia STEAM Academy

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Online and NASA WFF
Wallops Island, VA

Online Course and
Summer Camp

Virginia Space Coast Scholars (VSCS)

Suffolk

Petersburg

Wallops Island, VA

Lexington

Location

College

Program Type

Virginia Military Institute

Title

Aviation, Aerospace, and STEM Programming in Virginia

Website

This is a non-profit STEM Academy that offers a
variety of programs for high school, middle school,
and K-12 teachers. There are four components to
this program: a statewide, residential, no-cost high
school, a no-cost week-long summer academy for http://vasteam.org/
6th-8th graders, professional development for K-12
teachers, and online supplementary learning.
(Duplicated in Professional Development STEM
Programs)

757-638-6568

th
th
6 – 12 Students, K-12
Teachers

Post-Secondary

k-12

Post-Secondary

804-524-1141

VSU offers Bachelor degrees in electrical and
electronic engineering technology as well as
mechanical engineering technology.

http://www.vsu.edu/

k-12

Post-Secondary

Age

This is a summer camp designed for youths ages
11 – 17 who are interested in NASA, robotics,
Helen Sramek:
rockets, and engineering. Students participate in a
ed@vaspaceflightacade
6 day, 5 night summer academy located near the
my.org; Greg
http://www.vaspaceflightac Armstrong:
Wallops Flight Facility on Wallops Island, VA. In
Ages 11 – 17
this program is a summer camp for children ages ademy.org/
dep@vaspaceflightacad
11 – 15 and an advanced camp for ages 14 – 17.
emy.org; Anne Marshall:
Girls and boys learn about rocketry and robotics
registrar@vaspaceflight
through fun activities such as the new LEGO
academy.org
robotics kits.

Post-Secondary

Target Group

k-12

Colonel Jon-Michael
Hardin, Ph.D.
Department Head
540-464-7533
hardinj@vmi.edu

Contacts

10th graders

This is a semester-long online course that focuses
on STEM-related materials, specifically through
learning about NASA’s science missions and
research platforms. Those who qualify also cap
this experience with a seven-day Summer
http://vscs.spacegrant.org
Academy offered for free at the NASA Wallops
Flight Facility (WFF) on Wallops Island, VA. This
program is a partnership between VSGC, NASA
WFF, the Mid Atlantic Regional Spaceport, and the
Commonwealth of Virginia.

The Department of Aerospace Studies offers a
concentration in Aerospace Engineering after
completing courses in Thermodynamics, Fluid
http://www.vmi.edu/
Mechanics, and several other courses related to
aircraft, mechanics, and materials. They also offer
a Bachelor of Science in civil, electrical, and
mechanical engineering.
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Winchester

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Job Training, Flight
School

Winchester Regional Airport: AV-ED Flight
School, Inc.

Summer

VT-STEM activities

Age

The graduate school offers three graduate degrees
in Aerospace and Engineering: Master of Science,
Master of Engineering, and Doctor of Philosophy.
There are two Graduate Certificates available: Air
Transportation Systems Certificate and the Traffic
Control and Operations Certificate, which includes http://www.vt.edu/
Air Transportation Systems. The undergraduate
program offers a B.S. in Aerospace Engineering.
The school also offers a variety of degrees in
electrical and computer engineering, industrial and
systems engineering, and mechanical engineering.

Shaun Stewart This program offers licensing for private pilots and https://www.williamsburgfli info@williamsburgflight
Post-Secondary
ghtcenter.com/flight
center.com, 757-206instrument rating.
2995
Dr. Don Robb This flight school offers certificates for Private,
http://www.av-ed.com/
avedfltschokv@verizon. Post-Secondary
Instrument, Commercial, Instructor, and Airline
net, 540-542-1123
Transport Pilot.

Pre-K – 8th grade

Post-Secondary

Post-Secondary

k-12

Post-Secondary

Target Group

This community college offers Associate of Applied
Science degrees in electrical engineering
http://www.virginiawestern.
technology, mechanical engineering technology,
helpdesk@virginiaweste
edu/academics/programs/e
and mechatronics systems engineering
Post-Secondary
rn.edu, 540-857-8922
ngineering.php
technology. It provides an Associate of Science
degree in engineering and Certificates in electrical
wiring and engineering.

Contacts

Post-Secondary

Website

Aerospace & Ocean
Engineering Dept. Head,
Eric Paterson –
egp@vt.edu; 540-2312314; Civil &
Environmental
Engineering Dept. Head,
Post-Secondary
W. Easterling –
seaster@vt.edu; 540231-6635; Aerospace &
Ocean Eng., Asst. Dept.
Head, Dr. Bob Canfield –
bob.canfield@vt.edu;
540-231-5981
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Virginia Tech STEM offers a variety of summer
th
camps for students Pre-K to 8 grade, as well as a
camp for girls in their junior or senior years. Camps http://www.stem.vt.edu/ind
Virginia Tech, Blacksburg, VA.
Diferent departments
foster education in topics such as experimentation ex-3.html
and hypotheses, robotics, insects, engineering,
computers and technology, and medicine.

Roanoke

Williamsburg

Community College

Virginia Western Community College

Blacksburg

Location

Williamsburg-Jamestown Airport: Williamsburg Job Training, Flight
Flight Center
School

College

Program Type

Virginia Tech Department of Aerospace and
Ocean Engineering

Title

Aviation, Aerospace, and STEM Programming in Virginia

Blue: Aviation; Green: Aerospace; Purple: UAS; White: STEM

Elementary School

Yorktown Elementary School

Yorktown

Wytheville and Atkins

Community College

Wytheville Community College

Location

Roanoke, Hampton Roads,
Warrenton, Shenandoah,
Lynchburg, Charlottesville

Program Type

Women Can Fly

Title

Aviation, Aerospace, and STEM Programming in Virginia

Website

Target Group

This school has a large emphasis on math, science,
and technology. Teachers at this school are trained
Principle, Karen
in STEM education and STEM in very integrated
with the school’s curriculum. Afterschool activities http://www.edline.net/page Washington –
K – 5th grade
kwashington@ycsd.york
s/YES
include Engineering Nights to encourage parent
.va.us; 757-898-0358
participation in STEM education. There is also a
STEM club to expose students to related activities
and careers.

Post-Secondary

Age

k-12

Post-Secondary

Roanoke-Blacksburg
Regional Airport- Sue
Palmeri:
suep@flyroa.com,(540)
362-1999 ; Hampton
Roads Executive AirportLisa
Eure:leure@flypvg.com,
(757) 465-0945;
Warrenton-Fauquier
Airport- Sarah Patten:
sarah.patten@gmail.co
m,(856) 889-1566;
Age 8 and up, Women and
Shenandoah Valley
All Ages
girls
Regional AirportHeather Ream:
hream@flyshd.com,(540
) 234-8304; Lynchburg
Regional Airport,Liberty
University- Kaitlyn Allen:
kallen106@liberty.edu,(
717) 826-3045;
CharlottesvilleAlbemarle Airport- Banu
Cole:
banucole@gmail.com,
(757) 575-6792

Contacts

This community college offers an Associate of
Applied Science in machine technology, an
http://www.wcc.vccs.edu/pr
800-468-1195
Associate of Arts & Sciences with a specialization
ograms-study
in engineering, a diploma in electricity, and career
studies certificates in electricity and machining.

The Women Can Fly is a newly created volunteer
organization whose mission is to promote women
of all ages to fly. The organization consists of pilots
and aviation enthusiasts whose our goal is to
encourage participants to fly recreationally,
http://womencanfly.com/
become a private pilot, or pursue a career in
aviation. Representatives from the airlines,
military, business and recreational aviation will be
invited to showcase aviation’s diverse field for
career opportunities.
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The Virginia Department of Aviation will be the standard of excellence amongst
state aviation agencies. We will make the Virginia aviation system the model air
transportation system, providing Virginia communities economic development
opportunities and convenient access to the National air transportation system.

www.doav.virginia.gov
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