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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.
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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.

9
CWP Cover-2017.indd 9

9/26/2017 12:35:49 PM

Virginia Aviation & Space Career and Workforce Implementation Plan
GINIA
VIR
IA
TIO N

D E PA

RT

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.
M

EN

T OF

AV

•

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.
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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
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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
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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

M

EN

IA
TIO N

GINIA
VIR

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.

41
CWP Cover-2017.indd 41

9/26/2017 12:36:46 PM

Virginia Aviation & Space Career and Workforce Implementation Plan
GINIA
VIR

RT

M

EN

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).
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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
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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.
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individualized outreach programming
and provide career and placement
services to individuals, including those
from populations under-represented
in aviation and aerospace occupations
(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.
EN
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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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Evaluation Metrics
Metrics used to gauge Virginia’s progress over time
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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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Section 8
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

51
CWP Cover-2017.indd 51

9/26/2017 12:36:54 PM

CWP Cover-2017.indd 52

9/26/2017 12:37:00 PM

Virginia Aviation & Space Career and Workforce Implementation Plan
GINIA
VIR

RT

EN

IA
TIO N

D E PA

M

T OF

AV

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
600 DOAVCE 20170830 VASCWIT2017
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