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KEY TERMINOLOGY  

Recognizing that these terms may be interpreted slightly differently across disciplines, the following 

key terms and definitions were developed to promote consistency and alignment among NASA 

OSTEM Teams working on Skilled Technical Workforce research. 

KEY TERMS 

Apprenticeship Paid, work-based learning combining classroom and on-the-job 
training 

Badge Entirely digital credential, signaling mastery of a specific skill, rather 
than broad achievements or degrees 

Career and Technical 
Education (CTE) 

Prepares students for high-demand careers via technical skill 
development 

Career Pathways Structured progression of education, credentials, and employment 
opportunities 

Certificate Credentials that demonstrate a level of skill or knowledge needed to 
perform a specific type of job 

Certification Awarded upon successful completion of a brief course of study 
Credential A documented qualification such as a certificate, badge, or license 

Degree An award or title conferred upon an individual for the completion of a 
program or courses of study over multiple years at postsecondary 
education institutions 

Externship Short-term typically unpaid experiential learning opportunity 
designed to help participants explore more about their chosen field 
of study 

Industry-Recognized 
Credential (IRC) 

A credential that is either developed and offered by or is endorsed by 
a nationally recognized industry association or organization 
representing a sizeable portion of the industry sector, or a credential 
that is sought or accepted by companies within the industry sector for 
purposes of hiring or recruitment, which may include credentials from 
product vendors 

Internship A structured program (weeks to 1 year) that allows participants to 
contribute to the workforce through real projects or tasks. Internships 
focus on direct and active involvement with the field, where they can 
gain practical skills and experience 

License Legal permission, typically granted by a government agency, to allow 
an individual to perform certain regulated tasks or occupations 

Micro-credential Short, focused certification aligned with industry-specific skills that 
may be stackable / earned for college credit 
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Micro-internship Short-term, paid or unpaid, project-based assignments that help 
students explore different career paths while building portfolios, 
expanding networks, and developing skills while seeking the right 
full-time role 

Non-Traditional Pathways Career and technical education, community college programs, 
apprenticeships, and stackable credential models 

Pre-apprenticeship Unpaid or paid, short-term, work-based learning experience 
designed to prepare individuals to enter and succeed in an 
apprenticeship program, registered apprenticeship program, or in 
another career pathway approach 

Registered 
Apprenticeship (RAP) 

A proven model of apprenticeship that has been validated by the 
Department of Labor (DOL) or State Apprenticeship Agency 

Registered 
Apprenticeship 
Certificate 

A credential or industry-recognized qualification obtained upon 
completion of a registered apprenticeship program 

Stackable Credentials A credential is considered stackable when it is part of a sequence of 
industry-informed credentials that can be accumulated over time to 
expand  
an individual’s competencies and help them advance within a career 
pathway 

Trade School  A secondary or postsecondary educational institution designed to 
offer hands-on learning and train students for a specific job in a skilled 
trade career 

Traditional Pathways Academic programs at four-year institutions leading to degrees in 
STEM fields 
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LIST OF ACRONYMS 

AIA Aerospace Industries Association 

BLS U.S. Bureau of Labor Statistics 

CFO Chief Financial Officer 

CTE Career Technical Education 

DoD U.S. Department of Defense 

DoL U.S. Department of Labor 

FIRST For Inspiration and Recognition of Science and Technology 

IRC Industry-Recognized Credential 

NOAA National Oceanic and Atmospheric Association 

NSB National Science Board 

NSF National Science Foundation 

OMB Office of Management and Budget 

OSTEM NASA Office of STEM Engagement 

RAP Registered Apprenticeship Program 

Space Grant National Space Grant College and Fellowship Project 

STEM Science, Technology, Engineering, and Mathematics 
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INTRODUCTION 

OSTEM conducted the Environmental Scan and FY25 Rapid Research Study in the Spring of FY 2025 

to assess aerospace industry needs and better understand existing career pathways. This two-

pronged research effort included a systematic, critical review of 27 existing, publicly accessible 

relevant sources and a program scan of 62 national, regional, and state programs. The study focused 

on credentialing models, CTE pathways, and workforce preparation—particularly for students closest 

to workforce entry. In alignment with the Evidence Act (2018), OMB Circular A-11, and memoranda M-

19-23 and M-25-05, OSTEM continues to strengthen its evidence-building infrastructure. The Rapid 

Research Study and the new OSTEM priorities reflect both OSTEM’s internal strategy and federal 

evidence mandates. 

ENVIRONMENTAL SCAN AND FY25 RAPID RESEARCH METHODOLOGY  

This section summarizes the methodology utilized for OSTEM’s FY25 Rapid Research Study. This study 

addressed near-term aerospace workforce needs:  

1. How can NASA OSTEM catalyze opportunities and impact the aerospace ecosystem? 

2. How can NASA OSTEM support and prepare the future aerospace workforce? 

This study was designed using a two-pronged approach to explore how CTE and credentialing 

pathways support workforce development in the aerospace sector. The focus centered on the 

secondary and post-secondary levels, as these are critical “two-steps from a job” milestones that 

prepare individuals to enter the workforce. By conducting a review of literature and a scan of real-

world national, regional, and state STEM programs, a comprehensive understanding of current 

practices, gaps, and opportunities was aligned with NASA OSTEM’s mission (see Figure 1). 
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Figure 1. FY25 Rapid Research Study Methodology 
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ENVIRONMENTAL SCAN AND FY25 RAPID RESEARCH STUDY FINDINGS 

NASA OSTEM’s FY25 Rapid Research Study revealed three critical insights: (1) accelerating turnover 

and rising demand for digital, cybersecurity, and software expertise (AIA, McKinsey, Burning Glass); (2) 

acute pressure on the skilled technical workforce, particularly in sub-baccalaureate roles (NSB, ILO, 

BLS); and (3) undersupply of students in CTE and credentialing pathways aligned with aerospace 

needs. 

America's aerospace and defense sector faces a critical workforce transition that requires immediate 

attention. The industry's 2.2 million workers are experiencing accelerating turnover—from 5.8% to 7.1% 

in a single year—while job requirements increasingly demand expertise in data science, cybersecurity, 

and advanced digital systems (Aerospace Industries Association [AIA], 2023). These technical areas 

represent the largest investment in corporate reskilling budgets, yet companies consistently report 

difficulty filling these roles (McKinsey & Company, 2023). Recent studies indicate that newly hired 

engineers frequently require additional training in software development and systems integration, 

highlighting misalignment between current educational preparation and industry needs (Burning 

Glass Institute, 2023).   

A growing gap in skilled technical talent poses a critical challenge to meeting the rising demands of 

the aerospace sector. These workforce pressures are particularly acute within the skilled technical 

workforce—those employed in STEM-intensive roles that do not require a four-year degree. This 

segment, essential to aerospace and defense operations, is experiencing widening gaps between 

workforce supply and demand, especially in areas like digital manufacturing, cybersecurity support, 

and systems maintenance (National Science Board [NSB], 2022). The NSB reports that over 17 million 

Americans work in these roles, yet employers consistently struggle to find candidates with the right 

skills. This challenge reflects a broader global pattern: The International Labour Organization (2023) 

estimates that only half of workers worldwide are employed in jobs aligned with their level of 

education, underscoring a significant disconnect between education systems and labor market needs 

(Newsclick, 2023). Without expanded access to industry-aligned training programs—particularly 

through community colleges and credentialing pathways—the sector will face growing difficulty 

sustaining the technical capacity needed to meet evolving mission demands.  

Broader demographic trends compound these workforce challenges and point to sustained pressure 

on talent availability. Since 2020, five million workers—predominantly Baby Boomers—have left the 

workforce, with labor economists projecting a six million-worker national shortfall by 2032 (U.S. 

Bureau of Labor Statistics [BLS], 2022). Current federal STEM programs, while valuable, operate at 
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limited scale: the Department of Defense’s 54 internship and apprenticeship programs serve 

approximately 5,000–10,000 participants annually (Department of Defense [DoD], 2023). Addressing 

this gap between supply and demand for technical talent will require coordinated expansion of 

training pathways that align educational outcomes with the digital skills essential to maintaining 

America's aerospace and defense capabilities. 

To address these growing workforce gaps, the education-to-employment pathway must focus 

strategically on students who are closest to entering the workforce. The FY25 Rapid Research Study 

centers on the critical "two-step" window, or students in secondary (Learning for Work) and post-

secondary education (Learning through Work), who are two educational stages away from entering 

the aerospace workforce. These students are uniquely positioned to build the skilled technical 

workforce, especially through CTE, credentialing programs, apprenticeships, and partnerships (see 

Figure 2).  

 

Figure 2. Pathways and Skills (Program Scan) 

OSTEM’s environmental scan and Rapid Research Study revealed the following: 

• A significant skills mismatch exists between education and aerospace workforce needs 

• Experiential learning, credentialing pathways, and CTE-aligned programs are critical to 

readiness 
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• National programs (e.g., Space Grant, NOAA Sea Grant, FIRST Robotics), regional initiatives 

(e.g., NSF Engines, regional Space Grant Networks), and state efforts (e.g., CTE partnerships, 

state workforce boards) offer promising models 

Findings from the Rapid Research Study also included: 

• Five possible “Example Learning Pathways” that illustrate diverse, non-linear routes into the 

aerospace workforce. Each arrow represents a different journey, whether through community 

college, military service, or a four-year university (see Figure 3) 

• A comparative matrix of credentialing models linked to success metrics (see Appendix A) 

• Evidence-based practices that show the impact of experiential learning, CTE participation, and 

industry-aligned certifications on workforce outcomes 

 

Figure 3. Example Learning Pathways to the Aerospace Workforce 

CONCLUSION / NEXT STEPS 

Now, OSTEM has the opportunity to move toward deeper alignment with workforce outcomes. The 

FY25 Rapid Research Study filled key knowledge gaps left by prior agendas—particularly around short-

term student impacts, external industry relationships, and the effectiveness of credentialing pipelines.  

NASA’s STEM Engagement function is able to leverage internships and student work experiences, 

competitive grants and awards, student challenges and competitions, and high school and community 

college engagement as mechanisms for cultivating a technically skilled aerospace workforce. 
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APPENDIX A: COMPARATIVE MATRIX OF WORKFORCE DEVELOPMENT MODELS 

 

Figure 5. Matrix of Findings, Page 1 of 3 
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Figure 6. Matrix of Findings, Page 2 of 3 
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Figure 7. Matrix of Findings, Page 3 of 3 
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