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[bookmark: _Toc229392110]Executive Summary
The Virginia Department of Education’s 2025 Strategic Review of Technology and Engineering Education in Virginia presents a comprehensive analysis of technology and engineering education (TEE) across kindergarten through Grade 12, identifying key strengths, challenges, and strategic recommendations to ensure program growth and student readiness for a rapidly evolving workforce. This report underscores the urgent need for coordinated action to advance TEE programs, support educators, and prepare Virginia’s students for a future driven by technology and innovation.
To address these issues, a diverse group of stakeholders, including representatives from higher education, school divisions, and professional associations, convened to examine current conditions and develop actionable recommendations. Their work focused on four critical areas: recommendations from the 2017 Strategic Review of Technology Education; middle school TEE programs; high school TEE programs; and teacher recruitment, retention, and support.
Recommendations from 2017 Strategic Review of Technology Education
The 2017 Strategic Review of Technology Education recommended renaming the program area to Technology and Engineering Education. This change has since been made to better reflect the program’s focus on integrative STEM education and engineering design principles. An additional recommendation to increase the connection to elementary grades was addressed by adding a 5th-grade course, Technology and Engineering Awareness. Recommendations that still need to be considered include advancing statewide educational goals, which will require formalizing elementary-level support through the Virginia Department of Education (VDOE), strengthening collaboration with the Virginia Children’s Engineering Council (VCEC), expanding professional development opportunities, addressing course alignment challenges, establishing clearer pathways for teacher recruitment and retention, increasing access to virtual learning, enhancing technological literacy among students, and integrating the Standards for Technological and Engineering Literacy (STEL) (International Technology and Engineering Educators Association [ITEEA], 2020) contexts and computer science standards to increase rigor.
Middle School TEE Programs  
Current course offerings, combined with gaps in counselor knowledge, limit the overall impact of TEE programs. To strengthen these pathways, the stakeholders recommend a comprehensive approach that begins with regularly updating and standardizing curricula and renaming courses to better reflect their content—ensuring clearer communication with counselors and administrators about TEE opportunities. Vertical alignment of middle and high school programs is critical to creating a seamless progression for students and supporting long-term program success. Embedding TSA projects into instruction can deepen engagement, while comprehensive safety training and digital badges will reinforce best practices for students. Enhancing hands-on learning through computer-aided design (CAD) and virtual reality (VR) integration will further enrich the student experience. These coordinated actions will strengthen the impact of TEE programs statewide and ensure students are better prepared for future academic and career opportunities.

High School TEE Programs  
Current programs provide depth and strong career alignment, yet challenges such as course overlap and unclear sequences limit their effectiveness. A streamlined course model and improved alignment with industry-recognized credentials are essential to strengthen program coherence and workforce relevance. Strategic priorities include updating existing course sequences, developing new offerings where needed, updating course titles to better reflect student interests and industry needs, revising introductory course sequences to ensure clarity and relevance, and expanding virtual learning options to increase accessibility and support equitable participation across the state. To elevate program impact, efforts should focus on integrating emerging technologies such as artificial intelligence (AI), embedding TSA projects into instruction, and reviewing state-level TEE resources for alignment. High-quality Work-based Learning (HQWBL) experiences complement TEE objectives, but barriers such as transportation, insurance, and limited business hours restrict student access; therefore, exploring more effective implementation and expanding these opportunities statewide is recommended. Finally, enhanced communication with counselors, administrators, and parents will be critical to promoting TEE pathways and credentials.
Teacher Recruitment, Retention, and Support
Participants emphasized the urgent need to strengthen systems that prepare, support, and retain TEE teachers. Current challenges include a shrinking teacher preparation pipeline; under-resourced university programs; insufficient professional development; inconsistent support structures that leave many educators—particularly career switchers—without the knowledge, skills, and confidence required for safe and effective instruction; and a lack of clear understanding among school administrators about TEE instructional needs and endorsement requirements, which contributes to inconsistent scheduling and inadequate program resources. Despite these obstacles, stakeholders expressed a strong commitment to collaboration among state agencies, universities, school divisions, and professional organizations. Strategic priorities include rebuilding the teacher pipeline through expanded scholarships, stronger university engagement, and targeted recruitment; establishing a coordinated, multi-year professional development system focused on essential technical and pedagogical competencies; and improving retention through better compensation, mentoring, and workload management. Elevating TEE statewide leadership will ensure coherent guidance and advocacy for TEE programs. Finally, supporting career switchers through structured pathways and equipping all TEE courses with the resources and instructional capacity needed will provide a sustainable foundation for high-quality programs across Virginia.
Conclusion
The 2025 Strategic Review highlights both progress and persistent challenges in advancing TEE across Virginia. Stakeholders agree that success will require a unified approach to strengthening program alignment, expanding access to innovative learning experiences, and investing in teacher preparation and support. Implementing these recommendations will position Virginia as a leader in preparing students for a future defined by technological innovation and workforce demands. Continued collaboration among state agencies, school divisions, higher education, and industry partners will be essential to ensure that every student has access to high-quality TEE programs and every educator has the tools and training needed to deliver them effectively.
[bookmark: _Toc229392111]Introduction and Background
It has been more than eight years since TEE in Virginia was examined from a strategic viewpoint. In July 2025, a diverse group of stakeholders including representatives from higher education, school divisions, and professional associations met to revisit the 2017 Strategic Review of Technology Education, to analyze and update the previous recommendations, and to gather input to drive further improvement in Virginia’s TEE program. Representatives from the VDOE facilitated the discussion and provided technical and policy support. Stakeholders actively engaged in structured breakout sessions, and staff from Virginia’s CTE Resource Center compiled feedback from the assembled groups. 
Stakeholders expressed a collaborative mindset, noting the need for coordination among state agencies, school divisions, universities, and industry partners. This commitment to partnership and innovation provides a strong foundation for future improvements.
Participants provided feedback and made recommendations on four topics: the recommendations from the 2017 Strategic Review of Technology Education; middle school TEE programs; high school TEE programs; and teacher recruitment, retention, and support. The following sections summarize the central questions considered, strengths, opportunities for improvement, and recommendations for each topic.
To support this review, the Weldon Cooper Center for Public Service at the University of Virginia conducted research and analysis on current and projected employment data as detailed in the Occupational Outlook Brief: Virginia’s Technology and Engineering Education (Weldon Cooper Center for Public Service, University of Virginia, 2025), which  examines occupations aligned with the eight Technology and Engineering “contexts” from the Standards for Technological and Engineering Literacy:
TEC-1: Computation, Automation, Artificial Intelligence, and Robotics
TEC-2: Material Conversion and Processing
TEC-3: Transportation and Logistics
TEC-4: Energy and Power
TEC-5: Information and Communication
TEC-6: The Built Environment
TEC-7: Medical and Health-related Technologies
TEC-8: Agricultural and Biological Technologies
The Occupational Outlook Brief provides insight into labor market demand for occupations associated with Virginia’s TEE program. Findings from the research indicate that advanced manufacturing jobs are shifting from manual task execution toward digital integration and system optimization, with increasing emphasis on skills related to electronics, programming, data analysis, automation technologies, CAD, and computer aided manufacturing (CAM). Career and technical education (CTE) courses that build skills across both the Advanced Manufacturing and Digital Technology career clusters will be essential for workplace success.  


[bookmark: _Toc229392112]Reflections on the 2017 Strategic Review Recommendations

[bookmark: _Toc229392113]Central Questions
· What recommendations are still relevant? 
· What recommendations are no longer relevant?
· How can Virginia Technology and Engineering Educators Association (VTEEA), VCEC, Virginia TSA, and teacher education help strengthen TEE?
· What can be done in elementary school grades to support TEE programming? 
[bookmark: _Toc229392114]Strengths
Stakeholders highlighted several areas of meaningful progress since the 2017 Strategic Review. 
· The program name was successfully changed to Technology and Engineering Education to reflect the program’s focus on integrative STEM education and engineering design principles and to align with ITEEA terminology. (VTEEA Milestones, Archives, Virginia Technology and Engineering Education Association)
· The TEE program continues to integrate nationally recognized curricula such as Project Lead the Way (PLTW), Engineering by Design (EbD), and ITTEA standards, modernizing content and strengthening instructional quality.
· Curriculum expansion includes the development of a 5th-grade Technology and Engineering Awareness course, supporting early exposure to TEE concepts.
· Some school divisions and partners have advanced efforts to support teacher recruitment and retention through scholarship opportunities, university-led professional development, and partnerships that introduce students to teaching careers.
· Competencies remain aligned with national ITEEA and TSA standards, ensuring coursework relevance and external validation. 
[bookmark: _Toc229392115]Opportunities for Improvement
Stakeholders identified multiple opportunities to advance the remaining goals of the 2017 recommendations.
· Course sequencing remains inconsistent. While strong sequences exist for manufacturing, engineering, drawing and design, and energy, communication courses lack clear progression. Two foundational courses are sequenced with multiple others, creating flexible opportunities for completers; however, flexible sequences create confusion for scheduling. 
· Work-based learning (WBL) opportunities in TEE can be expanded. 
· Efforts to strengthen the teacher pipeline through scholarships, career-switcher recruitment, and “grow your own” initiatives should be formalized. 
· The goal of ensuring technological literacy needs a statewide plan for implementation.
· Strengthening elementary TEE support would provide early science, technology, engineering, and mathematics (STEM) exposure and better alignment of terminology, activities, and professional development across grade levels. 
· Virtual Virginia represents a promising online platform for expanding program completion opportunities, provided courses are aligned with CAD software. 
· Updating and strengthening technological literacy expectations could improve student outcomes statewide.
[bookmark: _Toc229392116]Recommendations 
Stakeholders offered a comprehensive set of actions to address unfinished goals.
· Strengthen elementary TEE integration.
· Build formal support for elementary TEE through the Office of Career and Technical Education, leveraging collaboration with the VCEC, joint professional development, shared resources, and coordinated conference schedules.
· Continue developing activities aligned to Virginia’s Standards of Learning (SOL) to strengthen early STEM connections.
· Improve middle and high school program structure.
· Establish subcommittees to address programming, enrollment challenges, and vertical course alignment across grade levels.
· Revise energy course titles, curriculum, and sequencing for greater appeal and instructional coherence.
· Ensure students have access to industry-standard software used in AI-driven manufacturing.
· Expand authentic engineering-design-based learning using programs such as the National Academy of Engineering (NAE) Grand Challenges to increase real-world application. 
· Expand professional development opportunities.
· Develop regional safety training programs through university partnerships.
· Increase professional development offerings in electronics, CAD, design-based learning, programming, data analysis, automation technology, and CAM through partnerships with universities and industry.
· Consider scheduling the VTEEA conference during the academic year to facilitate participation within teachers’ contracted work schedules.
· Explore summer and weekend professional development structures to boost participation.
· Promote VTEEA scholarships and grants and clarify their use for professional learning.
· Include university-led professional development before or after major conferences.
· Enhance teacher recruitment, retention, and support.
· Strengthen “grow your own” pipelines through partnerships with school divisions, community colleges, and universities.
· Increase visibility of TEE within the Virginia Teachers for Tomorrow program and integrate teaching-career competencies into TEE curricula.
· Expand outreach to career switchers, especially those with STEM and design-related backgrounds.
· Maintain and expand TEE leadership structures.
· Ensure TEE representation on the Career and Technical Education Advisory Committee of the Virginia Board of Education.
· Consider establishing VTEEA lead teacher positions like those in trade and industrial education.
· Promote TEE careers and technological literacy.
· Develop a technological and engineering literacy marketing plan directed toward students, families, school leaders, and community stakeholders.
· Strengthen statewide expectations for technological literacy and align competencies with computer science standards.
· Expand virtual learning options.
· Identify courses appropriate for virtual delivery such as Technology Transfer and Technology Assessment.
· Align virtual course offerings with platforms such as CAD systems. 
By implementing these recommendations, Virginia can strengthen the long-term relevance, sustainability, and impact of TEE statewide.


[bookmark: _Toc229392117]Middle School TEE Programs
[bookmark: _Toc229392118]Central Questions
· What are the strengths and weaknesses of middle school course offerings?
· What can be revised? What is missing? 
· How can middle school courses better prepare students for TEE high school courses? 
· What WBL experiences are best suited for middle school TEE programs?
[bookmark: _Toc229392119]Strengths
Stakeholders identified strengths within middle school TEE programs.
· The course frameworks allow strong instructional flexibility for teachers to adapt activities to diverse learning experiences. 
· Courses align well with national standards such as STEL and EbD, providing a solid foundation for varied instructional approaches and active student engagement.
[bookmark: _Toc229392120]Opportunities for Improvement
Stakeholders identified approaches for improving middle school TEE programs.
· Enhance teacher engagement and expand resources such as funding and laboratory facilities to improve instructional delivery.
· Address technology limitations, including restricted access to Google tools and CAD software, to enrich learning experiences. Virginia's GoOpenVA initiative helps TEE instructors identify Open Educational Resources.
· Educate counselors about project-based learning to improve student placement.
· Explore innovative instructional methods such as VR simulations to enhance engagement and provide authentic experiences to simulate WBL experiences such as welding simulation.
[bookmark: _Toc229392121]Recommendations
Stakeholders proposed the following actions to strengthen middle school TEE programs.
· Rename courses to better reflect content and student interest.
· [bookmark: _Hlk221626218]Strengthen outreach to counselors and administrators about TEE pathways and industry recognized credentials available in high school.
· [bookmark: _Hlk221630075]Emphasize hands-on activities including machine processes, tools, and CAD as core curriculum elements.
· Pursue business partnerships and grants through VTEEA and TSA to support resources and enrichment opportunities.
· Establish a clear course sequence to reduce confusion and repetition of concepts, ensuring the middle school programs serve as a strong foundation for high school TEE programs. 
· Introduce new courses such as animatronic systems and technical drawing and design to prepare students for advanced coursework.
· Develop a student digital safety badge program similar to initiatives in Virginia Beach Public Schools, to reinforce safety standards.
· Enhance cocurricular integration of activities by incorporating TSA events into classroom projects, providing practical applications, and reinforcing multiple competencies.
Together, these improvements will help ensure that middle school TEE programs provide engaging, well‑aligned, and well‑supported learning experiences that build a strong foundation for students’ success in high school and beyond.

· 

[bookmark: _Toc229392122]High School TEE Programs
[bookmark: _Toc229392123]Central Questions
· What are the strengths and weaknesses of course offerings? Sequences? 
· Which courses should be kept and revised? Which courses should be retired? 
· What is missing that we need to develop? 
· How do we strengthen HQWBL for TEE? 
· How does programming support preparation for TEE high demand occupations? 
· What can be done to encourage school divisions to offer energy courses? 
[bookmark: _Toc229392124]Strengths
Stakeholders identified strengths within high school TEE programs.
· Programs support student engagement and workforce readiness, offering depth and diversity of courses that appeal to varied interests. 
· Connections to multiple career pathways help align learning with real-world occupations.
· Foundational courses such as Materials and Processes Technology, Technical Drawing/Design, and Technology and Engineering Foundations establish essential competencies for advanced study.
· Structured sequencing of many high school courses ensures logical progression and skill development.
[bookmark: _Toc229392125]Opportunities for Improvement
Stakeholders identified approaches for improving high school TEE programs.
· Streamline selected course offerings by converting courses into infusion units and reducing redundancy, while allowing teachers flexibility to incorporate additional content and maintaining offerings that support local school division and workforce needs (see Appendix A for a listing of TEE courses).
· Introduce new courses such as electromechanical systems to align with emerging industry demands, while continuing to support strong, coherent course sequences.
· Revise and rename energy courses to provide stronger appeal and align courses with dual enrollment opportunities.
· Expand virtual learning options and HQWBL experiences to strengthen program reach and accessibility. 
· Incorporate TSA competitive events into courses to enhance engagement and reinforce competencies. 
[bookmark: _Toc229392126]Recommendations
Stakeholders proposed the following actions to strengthen high school TEE programs.
· Streamline and strengthen course sequences.
· Create a model with foundational 9th-grade courses and progressing into specialized pathways (see Appendix B for enrollment data).
· Revise energy courses for clarity, appeal, and alignment with workforce needs.
· Expand emerging technology integration.
· Incorporate AI and automation concepts across TEE courses.
· Ensure students have access to industry-standard software used in AI-driven manufacturing.
· Enhance HQWBL opportunities.
· Create specific apprenticeship pathways for roles focused on deploying, monitoring, troubleshooting, and maintaining AI and automation systems (e.g., robotic technicians, AI quality control specialists).
· Offer internships for analyzing manufacturing data generated by AI and Internet of Things (IoT), identifying inefficiencies, and supporting predictive maintenance and efficiency improvements.
· Provide HQWBL experiences focused on programming and working safely alongside collaborative robots (“cobots”), emphasizing human-robot interaction and safety protocols. 
Together, these improvements will modernize high school TEE programs, ensuring students have clear, engaging pathways supported by relevant technologies, strong industry alignment, and equitable access across the state.
· 

[bookmark: _Toc229392127]Teacher Recruitment, Retention, and Support
[bookmark: _Toc229392128]Central Questions
· How can we attract and retain qualified teachers? Should other endorsements be considered? What has worked? What has not? 
· What is the current landscape for TEE teacher education programs?
· What can be done to attract and support career switchers or those seeking add-on endorsements?  
· What professional development is needed for teachers? What teacher education is needed?
[bookmark: _Toc229392129]Strengths
Stakeholders highlighted strengths within current the current TEE program.
· TEE leaders recognize the importance of hands-on and design-based learning, and strongly support integrating authentic, real-world problem-solving experiences into instruction.
· Organizations such as VTEEA and TSA offer scholarships, grants, and professional development opportunities that, if fully utilized, can significantly enhance teacher support. 
· School divisions with internal recruitment pipelines and mentoring programs have demonstrated greater success in retaining teachers, underscoring the value of sustained professional relationships.
· A collaborative mindset exists among stakeholders, emphasizing the need for coordination among state agencies, school divisions, universities, and industry partners, presenting a foundation for future improvements.
[bookmark: _Toc229392130]Opportunities for Improvement
Stakeholders identified approaches for improving teacher recruitment, retention, and support.
· Strengthen the teacher preparation pipeline through increased scholarships, university partnerships, and early engagement through TSA and Educators Rising. 
· Increase the number of candidates in university-based TEE programs by increasing scholarship utilization and enhancing the visibility of teacher preparation pathways.
· Establish structured, statewide professional development focused on safety, program competencies, equipment use, and design-based learning, with regional offerings and clear communication to boost participation.
· Expand school division-university collaboration through shared-use labs, university-led training, and teacher apprenticeship models.
· Improve communication among school divisions’ human resources offices and state agencies to better support career switchers.
· Standardize and update equipment lists, enhance mentoring systems, and increase administrator awareness of program needs to elevate instructional quality.
· Support career switchers who often lack pedagogical knowledge, classroom management skills, technical confidence, and safety training which leads to higher turnover rates. 
[bookmark: _Toc229392131]Recommendations
Stakeholders proposed the following actions to strengthen teacher recruitment, retention, and support.
· Strengthen statewide leadership and coordination for TEE.
· Collaborate with the Career and Technical Education Advisory Committee of the Virginia Board of Education to ensure TEE is represented across all relevant career clusters. 
· Create a TEE council to provide ongoing program oversight, strategic guidance, and statewide coordination.
· Implement a structured, multi-year professional development plan.
· Develop professional development content focused on design processes, safety, and advanced manufacturing skills with more focus on electronics, programming, data analysis, automation technology, CAD, and CAM.
· Include topics such as equipment operation, competency-based education, and design-based learning. 
· Survey teachers to identify needs and encourage professional development participation at least every three years.
· Provide multiple delivery formats, including virtual modules, regional safety workshops, VDOE-sponsored boot camps, and Praxis support. 
· Strengthen teacher preparation programs and university partnerships.
· Increase scholarships and incentives for students entering TEE teaching preparation programs.
· Engage colleges and universities more intentionally in outreach, encourage secondary student visits, and promote postsecondary participation in TSA and VTEEA conferences.
· Foster partnerships allowing shared-use labs and collaboration for teacher training.
· Expand recruitment and retention strategies.
· Promote TEE teaching careers to high school students through TSA, the Virginia Teachers for Tomorrow program, and TEE-related curriculum exposure.
· Strengthen recruitment efforts at colleges with teacher preparation programs and at statewide career events.
· Encourage local school divisions to explore financial incentives including housing support.
· Reduce teacher workload by limiting the number of unique courses taught by one teacher and strengthening administrators’ understanding of TEE program needs.
· Enhance TEE mentoring programs, pairing new-to-the-profession teachers and career switchers with experienced TEE educators.
· Support career switchers through specialized pathways.
· Establish a TEE-specific career switcher program and encourage teacher preparation programs to allow student teaching during long-term substitute placements.
· Provide professional development for career switchers in classroom management, safety, hands-on instruction, and materials processing.
· Establish professional development opportunities.
· Offer weekend workshops to increase training opportunities. 
· Provide training on the engineering design process to support existing teachers, new-to-the-profession teachers, career switchers, and teachers who add the TEE endorsement.

By implementing these strategies, Virginia can build a sustainable teacher pipeline, strengthen professional development, and ensure that every TEE classroom is led by a well-prepared educator equipped to deliver high-quality instruction.
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[bookmark: _Toc229390268][bookmark: _Toc229392133]DATA OVERVIEW

The purpose of the occupational outlook statistics provided in this report is to provide insight into labor market demand for occupations associated with Virginia’s TEE program. Because Virginia and other states throughout the nation are currently still involved in making the transition to the new CTE Career Cluster® framework (Advance CTE, 2025), the statistics in this review are organized using the eight Technology and Engineering “Contexts” developed by the International Technology and Engineering Educators Association (ITEEA) and outlined in the “Introduction and Background” section of this report.

The five-year labor market projection data displayed in relation to each context is sourced from the Virginia Office of Education Economics (VOEE) and is based on United States Bureau of Labor Statistics (BLS) 2018 Standard Occupational Classification (SOC) system occupation definitions (BLS, 2020). You can access VOEE’s data directly and read more about how they define high-demand and high-value occupations by going to the Virginia 2024 High-Demand Occupations Dashboard (VOEE, 2023). 

[bookmark: _Toc216700719]The occupational outlook tables in this document group occupations by predominant education level, which is defined as the highest level of education when comparing two BLS data sources: 1) typical entry-level education required for entrance into an occupation (BLS, n.d.-b) and 2) the most prevalent level of educational attainment among all workers in the occupation age 25 years or older (BLS, n.d.-a). The occupational outlook tables also provide location quotient information for each occupation. The location quotient data is sourced from BLS May 2024 Occupational Employment and Wage Statistics (BLS, n.d.-c) and indicates whether employment in the occupation is more (>1.00) or less (<1.00) concentrated in Virginia compared to the U.S. as a whole. A higher location quotient suggests the occupation may represent a regional workforce specialization, which might be attractive to potential employers wishing to relocate to or hire within the commonwealth. 

More detailed information about each occupation can be obtained by following the link provided with each occupation title in the occupational outlook tables. The link connects to detailed O*NET information about each occupation (National Center for O*NET Development, 2025), including:
Occupation Statistics for Virginia 
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· associated occupations and job titles
· job tasks and work activities
· technology skills
· work activities
· training requirements
· apprenticeship opportunities
· worker requirements
· worker characteristics
· wages and employment trends
· job openings
· professional associations

[bookmark: _Toc229390269][bookmark: _Toc229392134][bookmark: _Toc216700675]VIRGINIA’S OCCUPATIONAL OUTLOOK – 
[bookmark: _Toc229392135]Computation, Automation, Artificial Intelligence, and Robotics Context

Context Description
Occupations in this context apply computational thinking to solve problems; design devices, equipment, systems, or processes; program, operate, maintain, or repair industrial machinery or equipment; and teach others how to do the above (ITEEA, 2020).

Trends
In its survey of more than 1,000 global employers in late 2024, the World Economic Forum found that advances in two types of technologies—artificial intelligence (AI) and robotics / autonomous systems—are expected by employers to have the biggest transformational impact on their businesses by 2030 (World Economic Forum, 2025).
 
Although generative AI has the potential to expand access to expertise to a broader range of workers to help them be more capable and efficient at their jobs, “without appropriate decision-making frameworks, economic incentive structures and, possibly, government regulations, there remains a risk that technological development will be focused on replacing human work, which could increase inequality and unemployment” (World Economic Forum, 2025, p. 11).

Key Points
Occupations in this context are associated with all five of the Advanced Manufacturing subclusters, but especially Engineering, Industrial Machinery, and Robotics.

All VOEE high-demand occupations in this context are also VOEE high-value occupations.

Industrial Machinery Mechanics are in the top 20 among all 311 occupations considered in this review in terms of number of annual job openings (1,414) and number of new jobs created (1,215) in Virginia from 2023 to 2028.

Computer Numerically Controlled Tool Programmers have the highest projected job growth rate from 2023 to 2028 among all occupations in this context (+21%; 95 new jobs).

Although demand for Electro-Mechanical and Mechatronics Technologists and Technicians—who “operate, test, maintain, or adjust unmanned, automated, servomechanical, or electromechanical equipment” (BLS, 2020)—is projected to decline in Virginia from 2023 to 2028 (2% job decline; 9 fewer jobs), demand for Electrical, Electronic, and Electromechanical Assemblers—who “assemble or modify electrical, electronic, or electromechanical equipment or devices” (BLS, 2020)—is projected to be strong (9% job growth; 461 new jobs).



[bookmark: _Toc229390271][bookmark: _Toc229392136]VOEE High-Value Occupations by Predominant Education Level

High School Diploma
Electrical, Electronic, and Electromechanical Assemblers, Except Coil Winders, Tapers, and Finishers
Machinists
Maintenance Workers, Machinery

Some College / Associate Degree
Computer Numerically Controlled Tool Operators
Computer, Automated Teller, and Office Machine Repairers
Electrical and Electronic Engineering Technologists and Technicians
Electrical and Electronics Repairers, Commercial and Industrial Equipment
Electro-Mechanical and Mechatronics Technologists and Technicians
Engineering Technologists and Technicians, Except Drafters, All Other
Industrial Engineering Technologists and Technicians
Industrial Machinery Mechanics
Mechanical Engineering Technologists and Technicians
Millwrights
Tool and Die Makers

Bachelor’s Degree
Architectural and Engineering Managers
Computer Hardware Engineers
Electrical Engineers
Electronics Engineers, Except Computer
Engineers, All Other
Industrial Engineers
Mechanical Engineers
Operations Research Analysts

Graduate/Professional Degree
Career/Technical Education Teachers, Secondary School

[bookmark: _Toc229390272][bookmark: _Toc229392137]Occupation Statistics for Virginia

Greatest Number of Annual Job Openings, Virginia, 2023-2028 (500+)
Industrial Machinery Mechanics (1,414)
Machinists (1,050)
Electrical, Electronic, and Electromechanical Assemblers, Except Coil Winders, Tapers, and Finishers (713)
Operations Research Analysts (670)
Electrical and Electronic Engineering Technologists and Technicians (535)
Engineers, All Other (502)


Greatest Number of New Jobs Created, Virginia, 2023-2028 (300+)
Industrial Machinery Mechanics (1,215)
Operations Research Analysts (679)
Industrial Engineers (594)
Electrical, Electronic, and Electromechanical Assemblers, Except Coil Winders, Tapers, and Finishers (461)
Machinists (342)
Mechanical Engineers (300)

Highest Job Growth Rates, Virginia, 2023-2028 (at least 10% job growth and 35 new jobs)
Computer Numerically Controlled Tool Programmers (+21%; 95 new jobs)
Statisticians (+16%; 190 new jobs)
Maintenance Workers, Machinery (+11%; 109 new jobs)
Industrial Engineers (+10%; 594 new jobs)
Industrial Machinery Mechanics (+10%; 1,215 new jobs)
Tool and Die Makers (+10%; 64 new jobs)

Highest Location Quotients, Virginia, 2024 (2.00 or greater)
Mathematicians (6.91)
Engineering Technologists and Technicians, Except Drafters, All Other (2.24)
Operations Research Analysts (2.22)
Mathematical Science Occupations, All Other (2.17)

Projected Job Decline, Virginia, 2023-2028
Home Appliance Repairers (40 fewer jobs; -3%)
Computer, Automated Teller, and Office Machine Repairers (16 fewer jobs; -1%)
Electro-Mechanical and Mechatronics Technologists and Technicians (9 fewer jobs; -2%)
Career/Technical Education Teachers, Middle School (5 fewer jobs; -1%)



OCCUPATIONAL EMPLOYMENT OUTLOOK BY PREDOMINANT EDUCATION LEVEL
VIRGINIA, 2023-2028
(Each table sorted in descending order of projected job growth)
[image: ]
[bookmark: _Toc229390273][bookmark: _Toc229392138]High School Diploma
	[bookmark: _Hlk203398561]SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	512028
	Electrical, Electronic, and Electromechanical Assemblers, Except Coil Winders, Tapers, and Finishers
	Yes
	Yes
	5,051
	713
	461
	9%
	0.70

	514041
	Machinists
	Yes
	Yes
	8,709
	1,050
	342
	4%
	0.78

	499043
	Maintenance Workers, Machinery
	Yes
	Yes
	982
	134
	109
	11%
	0.68

	512031
	Engine and Other Machine Assemblers
	
	
	878
	137
	1
	0.1%
	0.76

	537041
	Hoist and Winch Operators
	
	
	23
	4
	1
	4%
	0.74



[bookmark: _Toc229390274][bookmark: _Toc229392139]Some College / Associate Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs 
2023
	Annual Job Openings 
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 
2024

	499041
	Industrial Machinery Mechanics
	Yes
	Yes
	12,741
	1,414
	1,215
	10%
	0.85

	519161
	Computer Numerically Controlled Tool Operators
	Yes
	Yes
	2,512
	310
	150
	6%
	0.40

	173026
	Industrial Engineering Technologists and Technicians
	Yes
	Yes
	1,367
	166
	114
	8%
	0.61

	173029
	Engineering Technologists and Technicians, Except Drafters, All Other
	Yes
	Yes
	3,695
	400
	103
	3%
	2.24

	519162
	Computer Numerically Controlled Tool Programmers
	
	
	447
	70
	95
	21%
	0.56

	514111
	Tool and Die Makers
	Yes
	Yes
	669
	93
	64
	10%
	0.31

	499044
	Millwrights
	Yes
	Yes
	728
	81
	62
	9%
	0.80

	173023
	Electrical and Electronic Engineering Technologists and Technicians
	Yes
	Yes
	4,683
	535
	50
	1%
	1.65

	492094
	Electrical and Electronics Repairers, Commercial and Industrial Equipment
	Yes
	Yes
	1,962
	205
	49
	3%
	1.10

	173027
	Mechanical Engineering Technologists and Technicians
	Yes
	Yes
	661
	76
	35
	5%
	0.59

	173012
	Electrical and Electronics Drafters
	
	
	395
	42
	15
	4%
	0.77

	173028
	Calibration Technologists and Technicians
	
	
	137
	16
	5
	4%
	0.75

	173019
	Drafters, All Other
	
	
	390
	40
	3
	1%
	0.55

	499061
	Camera and Photographic Equipment Repairers
	
	
	52
	6
	0
	0%
	1.65

	173013
	Mechanical Drafters
	
	
	996
	100
	0
	0%
	0.51

	499045
	Refractory Materials Repairers, Except Brickmasons
	
	
	35
	4
	0
	0%
	1.21

	173024
	Electro-Mechanical and Mechatronics Technologists and Technicians
	Yes
	Yes
	418
	43
	-9
	-2%
	1.06

	492011
	Computer, Automated Teller, and Office Machine Repairers
	Yes
	Yes
	2,407
	283
	-16
	-1%
	0.93

	499031
	Home Appliance Repairers
	
	
	1,254
	135
	-40
	-3%
	1.23



[bookmark: _Toc229390275][bookmark: _Toc229392140]Bachelor’s Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	152031
	Operations Research Analysts
	Yes
	Yes
	7,503
	670
	679
	9%
	2.22

	172112
	Industrial Engineers
	Yes
	Yes
	5,659
	485
	594
	10%
	0.57

	172141
	Mechanical Engineers
	Yes
	Yes
	6,832
	495
	300
	4%
	1.05

	172199
	Engineers, All Other
	Yes
	Yes
	6,725
	502
	211
	3%
	1.51

	119041
	Architectural and Engineering Managers
	Yes
	Yes
	3,891
	323
	168
	4%
	0.73

	172071
	Electrical Engineers
	Yes
	Yes
	5,527
	397
	143
	3%
	1.20

	192031
	Chemists
	Yes
	Yes
	1,572
	160
	113
	7%
	0.61

	172072
	Electronics Engineers, Except Computer
	Yes
	Yes
	3,467
	254
	100
	3%
	1.02

	172061
	Computer Hardware Engineers
	Yes
	Yes
	2,577
	188
	65
	3%
	0.92

	172041
	Chemical Engineers
	
	
	488
	37
	31
	6%
	1.91

	271021
	Commercial and Industrial Designers
	
	
	685
	69
	25
	4%
	1.85

	172131
	Materials Engineers
	
	
	469
	38
	20
	4%
	1.04

	192032
	Materials Scientists
	
	
	147
	15
	9
	6%
	0.74

	439111
	Statistical Assistants
	
	
	110
	14
	7
	6%
	0.24



[bookmark: _Toc229390276][bookmark: _Toc229392141]Graduate/Professional Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	152041
	Statisticians
	
	
	1,217
	131
	190
	16%
	1.02

	252032
	Career/Technical Education Teachers, Secondary School
	Yes
	Yes
	3,510
	282
	82
	2%
	1.31

	152021
	Mathematicians
	
	
	443
	37
	14
	3%
	6.91

	152099
	Mathematical Science Occupations, All Other
	
	
	349
	28
	4
	1%
	2.17

	252023
	Career/Technical Education Teachers, Middle School
	
	
	810
	65
	-5
	-1%
	1.51

	251194
	Career/Technical Education Teachers, Postsecondary
	
	
	NA
	NA
	NA
	NA
	0.88

	251032
	Engineering Teachers, Postsecondary
	
	
	NA
	NA
	NA
	NA
	1.01

	251022
	Mathematical Science Teachers, Postsecondary
	
	
	NA
	NA
	NA
	NA
	1.11



[bookmark: _Toc229390277][bookmark: _Toc229392142]VIRGINIA’S OCCUPATIONAL OUTLOOK – 
[bookmark: _Toc229392143]Material Conversion and Processing Context

Context Description
Occupations in this context involve designing and evaluating materials and machinery used in the manufacturing process; using automation to extract, convert, and process materials to produce physical goods; and using technology to plan, evaluate, and expedite the manufacturing process (ITEEA, 2020).

Trends
Advanced manufacturing jobs are pivoting from manual execution of tasks to digital integration and system optimization, with more focus on skills related to electronics, programming, data analysis, automation technology, and computer-aided design (CAD) and manufacturing (CAM) (Coykendall et al., 2024; World Economic Forum, 2025). CTE courses that develop skills associated with both the Advanced Manufacturing and Digital Technology clusters will be essential for workplace success.
 
Supply chain disruptions during the pandemic focused attention on bolstering manufacturing in the United States, especially in relation to the production of components and technologies that are critical to the country’s military and economic security (Coykendall et al., 2024; Washington Post Live, 2025).

Key Points
[bookmark: _Toc229390279][bookmark: _Toc229392144]Occupations in this context most strongly align with the Advanced Manufacturing: Production and Automation and Energy and Natural Resources: Resource Extraction subclusters. Occupations involved with non-energy-related resource extraction (metal ores, nonmetallic minerals) are included here in the Material Conversion and Processing context, while occupations involved with energy-related resource extraction (oil, gas, coal) are included in the Energy and Power context. 

[bookmark: _Toc229390280][bookmark: _Toc229392145]Three food processing occupations are among the top 10 occupations in this context in terms of number of annual job openings and number of new jobs created—Packaging and Filling Machine Operators and Tenders (1,011 annual job openings; 576 new jobs); Bakers (812 annual job openings; 466 new jobs); and Food Batchmakers (543 annual job openings; 344 new jobs). Although the Agriculture cluster includes a Food Science and Processing subcluster, the new career cluster framework incorporates processed food and beverage production in the Advanced Manufacturing: Production and Automation subcluster.

[bookmark: _Toc229390281][bookmark: _Toc229392146]Despite a projected workforce reduction of 236 workers over five years, 239 job openings are available each year in Virginia for Layout Workers, Metal and Plastic, particularly in the Hampton Roads region, where shipbuilding is concentrated.
VOEE High-Value Occupations by Predominant Education Level

High School Diploma
Cabinetmakers and Bench Carpenters
Coating, Painting, and Spraying Machine Setters, Operators, and Tenders
Cutting and Slicing Machine Setters, Operators, and Tenders
Cutting, Punching, and Press Machine Setters, Operators, and Tenders, Metal and Plastic
Extruding and Drawing Machine Setters, Operators, and Tenders, Metal and Plastic
Extruding, Forming, Pressing, and Compacting Machine Setters, Operators, and Tenders
Fiberglass Laminators and Fabricators
First-Line Supervisors of Production and Operating Workers
Food Batchmakers
Grinding, Lapping, Polishing, and Buffing Machine Tool Setters, Operators, and Tenders, Metal and Plastic
Layout Workers, Metal and Plastic
Mixing and Blending Machine Setters, Operators, and Tenders
Molders, Shapers, and Casters, Except Metal and Plastic
Multiple Machine Tool Setters, Operators, and Tenders, Metal and Plastic
Structural Metal Fabricators and Fitters
Weighers, Measurers, Checkers, and Samplers, Recordkeeping
Welders, Cutters, Solderers, and Brazers

Some College / Associate Degree
Chemical Equipment Operators and Tenders
Chemical Technicians
Inspectors, Testers, Sorters, Samplers, and Weighers
Jewelers and Precious Stone and Metal Workers
Production, Planning, and Expediting Clerks
Separating, Filtering, Clarifying, Precipitating, and Still Machine Setters, Operators, and Tenders

Bachelor’s Degree
Chemists
Industrial Production Managers

[bookmark: _Toc229390282][bookmark: _Toc229392147]VOEE High-Demand (but Not High-Value) Occupations by Predominant Education Level

High School Diploma
Bakers
Conveyor Operators and Tenders
Food Cooking Machine Operators and Tenders
Food Processing Workers, All Other
Machine Feeders and Offbearers
Miscellaneous Assemblers and Fabricators
Molding, Coremaking, and Casting Machine Setters, Operators, and Tenders, Metal and Plastic
Packaging and Filling Machine Operators and Tenders
Production Workers, All Other
Sawing Machine Setters, Operators, and Tenders, Wood
Slaughterers and Meat Packers
Woodworking Machine Setters, Operators, and Tenders, Except Sawing

[bookmark: _Toc229390283][bookmark: _Toc229392148]Occupation Statistics for Virginia

Greatest Number of Annual Job Openings, Virginia, 2023-2028 (500+)
Miscellaneous Assemblers and Fabricators (3,434)
First-Line Supervisors of Production and Operating Workers (1,915)
Inspectors, Testers, Sorters, Samplers, and Weighers (1,470)
Welders, Cutters, Solderers, and Brazers (1,306)
Production, Planning, and Expediting Clerks (1,040)
Packaging and Filling Machine Operators and Tenders (1,011)
Bakers (812)
Coating, Painting, and Spraying Machine Setters, Operators, and Tenders (661)
Food Batchmakers (543)

Greatest Number of New Jobs Created, Virginia, 2023-2028 (300+)
Miscellaneous Assemblers and Fabricators (1,113)
First-Line Supervisors of Production and Operating Workers (996)
Inspectors, Testers, Sorters, Samplers, and Weighers (577)
Packaging and Filling Machine Operators and Tenders (576)
Production, Planning, and Expediting Clerks (551)
Bakers (466)
Production Workers, All Other (427)
Welders, Cutters, Solderers, and Brazers (384)
Molding, Coremaking, and Casting Machine Setters, Operators, and Tenders, Metal and Plastic (359)
Food Batchmakers (344)
Industrial Production Managers (329)

Highest Job Growth Rates, Virginia, 2023-2028 (at least 10% job growth and 35 new jobs)
Molding, Coremaking, and Casting Machine Setters, Operators, and Tenders, Metal and Plastic (+17%; 359 new jobs)
Slaughterers and Meat Packers (+17%; 133 new jobs)
Fiberglass Laminators and Fabricators (+17%; 108 new jobs)
Semiconductor Processing Technicians (+17%; 49 new jobs)
Production Workers, All Other (+14%; 427 new jobs)
Molders, Shapers, and Casters, Except Metal and Plastic (+14%; 145 new jobs)
Industrial Production Managers (+12%; 329 new jobs)
Multiple Machine Tool Setters, Operators, and Tenders, Metal and Plastic (+12%; 211 new jobs)
Food Batchmakers (+11%; 344 new jobs)
Bakers (+10%; 466 new jobs)
Cutting, Punching, and Press Machine Setters, Operators, and Tenders, Metal and Plastic (+10%; 177 new jobs)
Chemical Equipment Operators and Tenders (+10%; 129 new jobs)
Chemical Technicians (+10%; 76 new jobs)

Highest Location Quotients, Virginia, 2024 (2.00 or greater)
Layout Workers, Metal and Plastic (5.36)
Textile Winding, Twisting, and Drawing Out Machine Setters, Operators, and Tenders (2.85)
Extruding and Forming Machine Setters, Operators, and Tenders, Synthetic and Glass Fibers (2.12)

Projected Job Decline, Virginia, 2023-2028
Layout Workers, Metal and Plastic (236 fewer jobs; -10%)
Tire Builders (177 fewer jobs; -17%)
Structural Metal Fabricators and Fitters (67 fewer jobs; -4%;)
Tailors, Dressmakers, and Custom Sewers (57 fewer jobs; -6%)
Textile Knitting and Weaving Machine Setters, Operators, and Tenders (45 fewer jobs; -9%)
Food and Tobacco Roasting, Baking, and Drying Machine Operators and Tenders (36 fewer jobs; -5%)
Print Binding and Finishing Workers (18 fewer jobs; -2%)
Forging Machine Setters, Operators, and Tenders, Metal and Plastic (7 fewer jobs; -2%)
Textile Cutting Machine Setters, Operators, and Tenders (5 fewer jobs; -2%)
Mining and Geological Engineers, Including Mining Safety Engineers (4 fewer jobs; -2%)
Cutters and Trimmers, Hand (3 fewer jobs; -2%)
Underground Mining Machine Operators, All Other (2 fewer jobs; -2%)
Coil Winders, Tapers, and Finishers (2 fewer jobs; -0.4%)
Drilling and Boring Machine Tool Setters, Operators, and Tenders, Metal and Plastic (2 fewer jobs; -4%)

OCCUPATIONAL EMPLOYMENT OUTLOOK BY PREDOMINANT EDUCATION LEVEL
VIRGINIA, 2023-2028
(Each table sorted in descending order of projected job growth)
[image: ]
No Formal Educational Credential Required
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	516031
	Sewing Machine Operators
	
	
	2,508
	358
	82
	3%
	0.59



[bookmark: _Toc229390284][bookmark: _Toc229392149]High School Diploma
	[bookmark: _Hlk203400586]SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	512090
	Miscellaneous Assemblers and Fabricators
	Yes
	
	25,906
	3,434
	1,113
	4%
	0.54

	511011
	First-Line Supervisors of Production and Operating Workers
	Yes
	Yes
	15,913
	1,915
	996
	6%
	0.73

	519111
	Packaging and Filling Machine Operators and Tenders
	Yes
	
	7,303
	1,011
	576
	8%
	0.68

	513011
	Bakers
	Yes
	
	4,753
	812
	466
	10%
	0.93

	519199
	Production Workers, All Other
	Yes
	
	3,118
	467
	427
	14%
	0.74

	514121
	Welders, Cutters, Solderers, and Brazers
	Yes
	Yes
	10,501
	1,306
	384
	4%
	0.96

	514072
	Molding, Coremaking, and Casting Machine Setters, Operators, and Tenders, Metal and Plastic
	Yes
	
	2,070
	311
	359
	17%
	0.28

	513092
	Food Batchmakers
	Yes
	Yes
	3,192
	543
	344
	11%
	0.60

	514081
	Multiple Machine Tool Setters, Operators, and Tenders, Metal and Plastic
	Yes
	Yes
	1,775
	243
	211
	12%
	0.33

	517011
	Cabinetmakers and Bench Carpenters
	Yes
	Yes
	2,587
	346
	195
	8%
	0.85

	514031
	Cutting, Punching, and Press Machine Setters, Operators, and Tenders, Metal and Plastic
	Yes
	Yes
	1,782
	234
	177
	10%
	0.45

	519023
	Mixing and Blending Machine Setters, Operators, and Tenders
	Yes
	Yes
	2,487
	328
	162
	7%
	0.75

	519124
	Coating, Painting, and Spraying Machine Setters, Operators, and Tenders
	Yes
	Yes
	5,973
	661
	156
	3%
	1.03

	517042
	Woodworking Machine Setters, Operators, and Tenders, Except Sawing
	Yes
	
	2,017
	252
	145
	7%
	0.95

	519195
	Molders, Shapers, and Casters, Except Metal and Plastic
	Yes
	Yes
	1,018
	149
	145
	14%
	0.45

	513023
	Slaughterers and Meat Packers
	Yes
	
	801
	145
	133
	17%
	0.35

	517041
	Sawing Machine Setters, Operators, and Tenders, Wood
	Yes
	
	1,973
	277
	126
	6%
	1.52

	514021
	Extruding and Drawing Machine Setters, Operators, and Tenders, Metal and Plastic
	Yes
	Yes
	1,688
	225
	119
	7%
	0.59

	512051
	Fiberglass Laminators and Fabricators
	Yes
	Yes
	622
	101
	108
	17%
	0.52

	519041
	Extruding, Forming, Pressing, and Compacting Machine Setters, Operators, and Tenders
	Yes
	Yes
	1,724
	212
	93
	5%
	1.11

	537063
	Machine Feeders and Offbearers
	Yes
	
	1,734
	317
	69
	4%
	1.32

	514033
	Grinding, Lapping, Polishing, and Buffing Machine Tool Setters, Operators, and Tenders, Metal and Plastic
	Yes
	Yes
	751
	116
	65
	9%
	0.30

	513099
	Food Processing Workers, All Other
	Yes
	
	1,017
	133
	56
	5%
	1.23

	519032
	Cutting and Slicing Machine Setters, Operators, and Tenders
	Yes
	Yes
	1,421
	207
	53
	4%
	0.78

	519141
	Semiconductor Processing Technicians
	
	
	282
	46
	49
	17%
	0.23

	537011
	Conveyor Operators and Tenders
	Yes
	
	713
	110
	46
	6%
	1.39

	435111
	Weighers, Measurers, Checkers, and Samplers, Recordkeeping
	Yes
	Yes
	1307
	163
	34
	3%
	1.24

	514122
	Welding, Soldering, and Brazing Machine Setters, Operators, and Tenders
	
	
	441
	59
	34
	8%
	0.53

	517099
	Woodworkers, All Other
	
	
	301
	41
	33
	11%
	0.21

	519051
	Furnace, Kiln, Oven, Drier, and Kettle Operators and Tenders
	
	
	517
	71
	32
	6%
	0.66

	515112
	Printing Press Operators
	
	
	3,558
	444
	31
	1%
	0.73

	519021
	Crushing, Grinding, and Polishing Machine Setters, Operators, and Tenders
	
	
	416
	56
	28
	7%
	0.85

	519192
	Cleaning, Washing, and Metal Pickling Equipment Operators and Tenders
	
	
	236
	35
	26
	11%
	0.38

	514023
	Rolling Machine Setters, Operators, and Tenders, Metal and Plastic
	
	
	340
	47
	24
	7%
	1.02

	514193
	Plating Machine Setters, Operators, and Tenders, Metal and Plastic
	
	
	405
	51
	20
	5%
	0.39

	514199
	Metal Workers and Plastic Workers, All Other
	
	
	215
	29
	19
	9%
	0.35

	519191
	Adhesive Bonding Machine Operators and Tenders
	
	
	510
	71
	19
	4%
	0.78

	516091
	Extruding and Forming Machine Setters, Operators, and Tenders, Synthetic and Glass Fibers
	
	
	379
	49
	16
	4%
	2.12

	514051
	Metal-Refining Furnace Operators and Tenders
	
	
	311
	42
	16
	5%
	0.19

	513022
	Meat, Poultry, and Fish Cutters and Trimmers
	
	
	2,499
	374
	15
	1%
	0.66

	513093
	Food Cooking Machine Operators and Tenders
	Yes
	
	702
	143
	15
	2%
	1.00

	514034
	Lathe and Turning Machine Tool Setters, Operators, and Tenders, Metal and Plastic
	
	
	191
	30
	14
	7%
	0.44

	516099
	Textile, Apparel, and Furnishings Workers, All Other
	
	
	379
	48
	13
	3%
	0.69

	514071
	Foundry Mold and Coremakers
	
	
	86
	13
	13
	15%
	0.32

	516042
	Shoe Machine Operators and Tenders
	
	
	20
	5
	10
	49%
	NA

	516061
	Textile Bleaching and Dyeing Machine Operators and Tenders
	
	
	194
	32
	10
	5%
	NA

	514191
	Heat Treating Equipment Setters, Operators, and Tenders, Metal and Plastic
	
	
	207
	26
	10
	5%
	0.37

	519196
	Paper Goods Machine Setters, Operators, and Tenders
	
	
	2,977
	433
	9
	0.3%
	0.90

	512011
	Aircraft Structure, Surfaces, Rigging, and Systems Assemblers
	
	
	174
	24
	8
	4%
	0.04

	475041
	Continuous Mining Machine Operators
	
	
	227
	32
	8
	4%
	0.58

	514194
	Tool Grinders, Filers, and Sharpeners
	
	
	154
	19
	7
	5%
	0.77

	514035
	Milling and Planing Machine Setters, Operators, and Tenders, Metal and Plastic
	
	
	142
	23
	7
	5%
	0.31

	514052
	Pourers and Casters, Metal
	
	
	29
	5
	6
	21%
	0.40

	519193
	Cooling and Freezing Equipment Operators and Tenders
	
	
	126
	18
	5
	4%
	0.82

	537072
	Pump Operators, Except Wellhead Pumpers
	
	
	344
	46
	5
	1%
	0.64

	475051
	Rock Splitters, Quarry
	
	
	51
	7
	4
	9%
	NA

	516064
	Textile Winding, Twisting, and Drawing Out Machine Setters, Operators, and Tenders
	
	
	1,171
	177
	3
	0.3%
	2.85

	537031
	Dredge Operators
	
	
	39
	6
	3
	9%
	NA

	519022
	Grinding and Polishing Workers, Hand
	
	
	417
	50
	1
	0.3%
	1.51

	517031
	Model Makers, Wood
	
	
	5
	1
	0
	0%
	NA

	517032
	Patternmakers, Wood
	
	
	3
	0
	0
	0%
	NA

	512061
	Timing Device Assemblers and Adjusters
	
	
	0
	0
	0
	0%
	NA

	514061
	Model Makers, Metal and Plastic
	
	
	38
	4
	0
	0%
	NA

	514062
	Patternmakers, Metal and Plastic
	
	
	1
	0
	0
	0%
	NA

	475022
	Excavating and Loading Machine and Dragline Operators, Surface Mining
	
	
	1,238
	142
	0
	0%
	1.64

	512021
	Coil Winders, Tapers, and Finishers
	
	
	463
	59
	-2
	-0.4%
	1.03

	514032
	Drilling and Boring Machine Tool Setters, Operators, and Tenders, Metal and Plastic
	
	
	59
	8
	-2
	-4%
	0.31

	475049
	Underground Mining Machine Operators, All Other
	
	
	81
	11
	-2
	-2%
	NA

	519031
	Cutters and Trimmers, Hand
	
	
	158
	23
	-3
	-2%
	0.33

	516062
	Textile Cutting Machine Setters, Operators, and Tenders
	
	
	316
	48
	-5
	-2%
	0.34

	514022
	Forging Machine Setters, Operators, and Tenders, Metal and Plastic
	
	
	415
	48
	-7
	-2%
	1.34

	515113
	Print Binding and Finishing Workers
	
	
	938
	112
	-18
	-2%
	1.01

	513091
	Food and Tobacco Roasting, Baking, and Drying Machine Operators and Tenders
	
	
	700
	97
	-36
	-5%
	0.95

	516063
	Textile Knitting and Weaving Machine Setters, Operators, and Tenders
	
	
	484
	72
	-45
	-9%
	1.08

	516052
	Tailors, Dressmakers, and Custom Sewers
	
	
	1,012
	145
	-57
	-6%
	1.05

	512041
	Structural Metal Fabricators and Fitters
	Yes
	Yes
	1,789
	186
	-67
	-4%
	0.81

	519197
	Tire Builders
	
	
	1,024
	111
	-177
	-17%
	1.06

	514192
	Layout Workers, Metal and Plastic
	Yes
	Yes
	2,305
	239
	-236
	-10%
	5.36



[bookmark: _Toc229390285][bookmark: _Toc229392150]Some College / Associate Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	519061
	Inspectors, Testers, Sorters, Samplers, and Weighers
	Yes
	Yes
	10,509
	1,470
	577
	5%
	0.64

	435061
	Production, Planning, and Expediting Clerks
	Yes
	Yes
	8,036
	1,040
	551
	7%
	0.82

	519011
	Chemical Equipment Operators and Tenders
	Yes
	Yes
	1,238
	174
	129
	10%
	0.50

	519012
	Separating, Filtering, Clarifying, Precipitating, and Still Machine Setters, Operators, and Tenders
	Yes
	Yes
	1,501
	193
	114
	8%
	0.79

	194031
	Chemical Technicians
	Yes
	Yes
	739
	114
	76
	10%
	0.73

	518091
	Chemical Plant and System Operators
	
	
	161
	25
	23
	14%
	NA

	519071
	Jewelers and Precious Stone and Metal Workers
	Yes
	Yes
	810
	119
	20
	2%
	0.56

	518099
	Plant and System Operators, All Other
	
	
	412
	50
	13
	3%
	0.65

	519194
	Etchers and Engravers
	
	
	285
	34
	7
	2%
	1.13



[bookmark: _Toc229390286][bookmark: _Toc229392151]Bachelor’s Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	113051
	Industrial Production Managers
	Yes
	Yes
	2,841
	282
	329
	12%
	0.41

	192031
	Chemists
	Yes
	Yes
	1,572
	160
	113
	7%
	0.61

	172041
	Chemical Engineers
	
	
	488
	37
	31
	6%
	1.91

	172131
	Materials Engineers
	
	
	469
	38
	20
	4%
	1.04

	192032
	Materials Scientists
	
	
	147
	15
	9
	6%
	0.74

	172151
	Mining and Geological Engineers, Including Mining Safety Engineers
	
	
	169
	13
	-4
	-2%
	0.71




[bookmark: _Toc229390287][bookmark: _Toc229392152]VIRGINIA’S OCCUPATIONAL OUTLOOK – 
[bookmark: _Toc229392153]Transportation and Logistics Context

Context Description
Occupations in this context involve designing, maintaining, and repairing vehicles; tending to and evaluating transportation system infrastructure; transferring materials from one form of transportation to another; and managing the transport of goods from the point of supply to the point of consumption (ITEEA, 2020). For purposes of this review, this context does not include vehicle operators. 

Trends
The electrification of transportation will fuel future demand for workers familiar with electric vehicle systems and charging technology (Center for Energy Workforce Development, 2024).

The ongoing refinement of autonomous vehicles, advanced driver-assistance systems (ADAS), predictive maintenance, and connected vehicle technology (wireless communication and real-time data exchange that enables vehicles to interact with each other and with transportation infrastructure) will increase the demand for technicians who are familiar with digital systems, sensors, and vehicle software (Massabki, 2025; Metro Motor, 2024).

The increasing use of telematics for remote commercial fleet monitoring and AI for delivery route optimization, predictive maintenance and supply chain analytics, and other logistics decision making will transform the nature of logistics work, requiring more digital literacy than in the past (Kesari, 2025). CTE courses that merge content from the Digital Technology cluster with content from the Supply Chain and Transportation cluster can support this literacy.

Key Points
[bookmark: _Toc229390289][bookmark: _Toc229392154]All occupations in this context are associated with one of the six Supply Chain and Transportation subclusters, but mostly Maintenance and Repair and Planning and Logistics.

[bookmark: _Toc229390290][bookmark: _Toc229392155]All VOEE high-demand occupations in this context are also VOEE high-value occupations.

[bookmark: _Toc229390291][bookmark: _Toc229392156]The Automotive Service Technicians and Mechanics occupation offers the most annual job openings within this context (2,389) and ranks 7th in this regard among all occupations included in this review.

[bookmark: _Toc229390292][bookmark: _Toc229392157]The number of new Logisticians jobs created from 2023 to 2028 (1,106) is the greatest within this context and the 10th highest among all occupations included in this review. Despite this occupation being half the size (11,236) of the of the Automotive Service Technicians and Mechanics occupation (22,774), it is expected to add five times as many new jobs by 2028.

[bookmark: _Toc229390293][bookmark: _Toc229392158]
VOEE High-Value Occupations by Predominant Education Level

High School Diploma
Bus and Truck Mechanics and Diesel Engine Specialists
Motorboat Mechanics and Service Technicians
Outdoor Power Equipment and Other Small Engine Mechanics

Some College / Associate Degree
Aircraft Mechanics and Service Technicians
Avionics Technicians
Cargo and Freight Agents
Dispatchers, Except Police, Fire, and Ambulance
First-Line Supervisors of Mechanics, Installers, and Repairers
Transportation, Storage, and Distribution Managers

Bachelor’s Degree
Aerospace Engineers
Logisticians
Marine Engineers and Naval Architects

[bookmark: _Toc229390294][bookmark: _Toc229392159]Occupation Statistics for Virginia

Greatest Number of Annual Job Openings, Virginia, 2023-2028 (500+)
Automotive Service Technicians and Mechanics (2,389)
Shipping, Receiving, and Inventory Clerks (2,244)
First-Line Supervisors of Mechanics, Installers, and Repairers (1,888)
Logisticians (1,267)
Bus and Truck Mechanics and Diesel Engine Specialists (779)
Aircraft Mechanics and Service Technicians (708)
Dispatchers, Except Police, Fire, and Ambulance (643)

Greatest Number of New Jobs Created, Virginia, 2023-2028 (300+)
Logisticians (1,106)
First-Line Supervisors of Mechanics, Installers, and Repairers (567)

Highest Job Growth Rates, Virginia, 2023-2028 (at least 10% job growth and 35 new jobs)
Recreational Vehicle Service Technicians (+12%; 37 new jobs)
Logisticians (+10%; 1,106 new jobs)

Highest Location Quotients, Virginia, 2024 (2.00 or greater)
Marine Engineers and Naval Architects (8.44)
Ship Engineers (6.05)



Projected Job Decline, Virginia, 2023-2028
Ship Engineers (57 fewer jobs; -3%)
Shipping, Receiving, and Inventory Clerks (46 fewer jobs; -0.2%)
Railroad Brake, Signal, and Switch Operators and Locomotive Firers (30 fewer jobs; -9%)
Marine Engineers and Naval Architects (25 fewer jobs; -2%)
Electrical and Electronics Installers and Repairers, Transportation Equipment (20 fewer jobs; -3%)
Electronic Equipment Installers and Repairers, Motor Vehicles (16 fewer jobs; -10%)
Rail-Track Laying and Maintenance Equipment Operators (10 fewer jobs; -2%)
Signal and Track Switch Repairers (6 fewer jobs; -2%)

OCCUPATIONAL EMPLOYMENT OUTLOOK BY PREDOMINANT EDUCATION LEVEL
VIRGINIA, 2023-2028
(Each table sorted in descending order of projected job growth)
[image: ]
[bookmark: _Toc229390295][bookmark: _Toc229392160]High School Diploma
	[bookmark: _Hlk203744504]SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	493031
	Bus and Truck Mechanics and Diesel Engine Specialists
	Yes
	Yes
	7,729
	779
	191
	2%
	1.04

	493092
	Recreational Vehicle Service Technicians
	
	
	302
	44
	37
	12%
	0.58

	493053
	Outdoor Power Equipment and Other Small Engine Mechanics
	Yes
	Yes
	1,162
	133
	35
	3%
	1.46

	493051
	Motorboat Mechanics and Service Technicians
	Yes
	Yes
	1,521
	177
	27
	2%
	1.53

	537121
	Tank Car, Truck, and Ship Loaders
	
	
	251
	39
	15
	6%
	NA

	536041
	Traffic Technicians
	
	
	260
	35
	4
	2%
	0.57

	493043
	Rail Car Repairers
	
	
	584
	66
	0
	0%
	NA

	493091
	Bicycle Repairers
	
	
	123
	15
	0
	0%
	0.81

	536011
	Bridge and Lock Tenders
	
	
	107
	14
	0
	0%
	NA

	499097
	Signal and Track Switch Repairers
	
	
	254
	29
	-6
	-2%
	0.49

	474061
	Rail-Track Laying and Maintenance Equipment Operators
	
	
	470
	41
	-10
	-2%
	NA

	534022
	Railroad Brake, Signal, and Switch Operators and Locomotive Firers
	
	
	329
	38
	-30
	-9%
	NA

	435071
	Shipping, Receiving, and Inventory Clerks
	
	
	19,402
	2,244
	-46
	-0.2%
	0.86



[bookmark: _Toc229390296][bookmark: _Toc229392161]Some College / Associate Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	491011
	First-Line Supervisors of Mechanics, Installers, and Repairers
	Yes
	Yes
	18,397
	1,888
	567
	3%
	1.07

	113071
	Transportation, Storage, and Distribution Managers
	Yes
	Yes
	3,620
	371
	268
	7%
	0.54

	493023
	Automotive Service Technicians and Mechanics
	
	
	22,774
	2,389
	220
	1%
	0.98

	435032
	Dispatchers, Except Police, Fire, and Ambulance
	Yes
	Yes
	5,669
	643
	197
	3%
	0.97

	493011
	Aircraft Mechanics and Service Technicians
	Yes
	Yes
	7,669
	708
	188
	2%
	0.62

	435011
	Cargo and Freight Agents
	Yes
	Yes
	1,856
	252
	160
	9%
	0.51

	493052
	Motorcycle Mechanics
	
	
	409
	53
	32
	8%
	1.24

	492091
	Avionics Technicians
	Yes
	Yes
	1,276
	112
	19
	2%
	0.47

	492092
	Electric Motor, Power Tool, and Related Repairers
	
	
	839
	77
	14
	2%
	1.32

	173021
	Aerospace Engineering and Operations Technologists and Technicians
	
	
	220
	24
	8
	3%
	0.64

	492096
	Electronic Equipment Installers and Repairers, Motor Vehicles
	
	
	164
	15
	-16
	-10%
	1.37

	492093
	Electrical and Electronics Installers and Repairers, Transportation Equipment
	
	
	627
	61
	-20
	-3%
	0.86

	535031
	Ship Engineers
	
	
	1,718
	207
	-57
	-3%
	6.05



[bookmark: _Toc229390297][bookmark: _Toc229392162]Bachelor’s Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	491011
	First-Line Supervisors of Mechanics, Installers, and Repairers
	Yes
	Yes
	18,397
	1,888
	567
	3%
	1.07

	131081
	Logisticians
	Yes
	Yes
	11,236
	1,267
	1,106
	10%
	1.42

	172011
	Aerospace Engineers
	Yes
	Yes
	2,735
	186
	125
	5%
	1.57

	172121
	Marine Engineers and Naval Architects
	Yes
	Yes
	1,107
	60
	-25
	-2%
	8.44




[bookmark: _Toc229390298][bookmark: _Toc229392163]VIRGINIA’S OCCUPATIONAL OUTLOOK – 
[bookmark: _Toc229392164]Energy and Power Context

Context Description
Occupations in this context involve developing energy extraction and power production methods; operating and maintaining equipment and machinery to extract and transport energy-related natural resources and to generate and transmit power; and installing, maintaining, and repairing renewable energy technology and infrastructure (ITEEA, 2020).

Trends
The Virginia Clean Economy Act of 2020, which mandates that Virginia transition to 100% carbon-free electricity by 2050, has set into motion efforts to shore up Virginia’s electrical grid infrastructure and renewable energy workforce (Anderson, 2025).

Northern Virginia has the highest concentration of data centers in the world. Data centers require massive amounts of electricity and specialized infrastructure to operate reliably, which will require the skills of a range of tradespeople and technicians (Joint Legislative Audit & Review Commission (JLARC), 2024).

The Inflation Reduction Act (IRA) of 2022 allocated roughly $369 billion for energy-and climate-related programs. Although recent federal legislation has curtailed many of the IRA’s clean energy provisions, ongoing state, local, and private corporate investment in clean energy is expected to at least partially offset federal funding and policy gaps in the future (Bermel et al., 2024).

With many solar sites located on former or currently active farmland, there is a strong link between the agriculture and renewable energy industries. From 2012 to 2022, the number of farms in Virginia with renewable-energy-producing systems more than doubled from 1,165 to 2,559 (+120%), and the number with solar panels tripled from 717 to 2,173 (+203%) (USDA 2012 Census of Agriculture; USDA 2022 Census of Agriculture). Agrivoltaics, which is the practice of combining land use for both agricultural purposes and solar energy production, is an example of how course content bridging the Agriculture and Energy and Natural Resources clusters might be useful to both future farmers and solar photovoltaic installers.

Key Points
[bookmark: _Toc229390300][bookmark: _Toc229392165]All occupations in this context are associated with the Clean and Alternative Energy, Resource Extraction, or Utilities subclusters in the Energy and Natural Resources cluster.

[bookmark: _Toc229390301][bookmark: _Toc229392166]Many occupations in this context have high job growth rates but are smaller in size compared to occupations in other contexts. However, many larger occupations in other contexts—such as Electricians in The Built Environment context—are also essential to the construction of new energy infrastructure.
VOEE High-Value Occupations by Predominant Education Level

Some College / Associate Degree
Control and Valve Installers and Repairers, Except Mechanical Door
Electrical and Electronics Repairers, Powerhouse, Substation, and Relay
Electrical Power-Line Installers and Repairers

[bookmark: _Toc229390302][bookmark: _Toc229392167]Occupation Statistics for Virginia

Greatest Number of Annual Job Openings, Virginia, 2023-2028 (500+)
[No occupations with at least 500 annual job openings]

Greatest Number of New Jobs Created, Virginia, 2023-2028 (300+)
[No occupations with at least 300 new jobs created]

Highest Job Growth Rates, Virginia, 2023-2028 (at least 10% job growth and 35 new jobs)
Roustabouts, Oil and Gas (+34%; 35 new jobs created)
Petroleum Pump System Operators, Refinery Operators, and Gaugers (+17%; 38 new jobs created)
Solar Photovoltaic Installers (+16%; 42 new jobs created)

Highest Location Quotients, Virginia, 2024 (2.00 or greater)
Nuclear Engineers (3.35)
Roof Bolters, Mining (2.81)
Nuclear Technicians (2.06)

Projected Job Decline, Virginia, 2023-2028
[bookmark: _Toc229390303][bookmark: _Toc229392168]Gas Plant Operators (50 fewer jobs; -7%)
[bookmark: _Toc229390304][bookmark: _Toc229392169]Nuclear Technicians (48 fewer jobs; -14%)
[bookmark: _Toc229390305][bookmark: _Toc229392170]Nuclear Power Reactor Operators (25 fewer jobs; -11%)
[bookmark: _Toc229390306][bookmark: _Toc229392171]Nuclear Engineers (19 fewer jobs; -1%)
Power Distributors and Dispatchers (7 fewer jobs; -2%)
OCCUPATIONAL EMPLOYMENT OUTLOOK BY PREDOMINANT EDUCATION LEVEL
VIRGINIA, 2023-2028
(Each table sorted in descending order of projected job growth)
[image: ]
[bookmark: _Toc229390307][bookmark: _Toc229392172]High School Diploma
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	475071
	Roustabouts, Oil and Gas
	
	
	103
	21
	35
	34%
	NA

	475013
	Service Unit Operators, Oil and Gas
	
	
	72
	15
	26
	36%
	0.05

	475012
	Rotary Drill Operators, Oil and Gas
	
	
	116
	17
	16
	14%
	NA

	537073
	Wellhead Pumpers
	
	
	62
	11
	11
	18%
	NA

	475044
	Loading and Moving Machine Operators, Underground Mining
	
	
	33
	6
	5
	15%
	1.06

	475011
	Derrick Operators, Oil and Gas
	
	
	17
	3
	4
	25%
	NA

	537071
	Gas Compressor and Gas Pumping Station Operators
	
	
	65
	9
	2
	3%
	NA

	475043
	Roof Bolters, Mining
	
	
	21
	3
	1
	5%
	2.81



[bookmark: _Toc229390308][bookmark: _Toc229392173]Some College / Associate Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	499051
	Electrical Power-Line Installers and Repairers
	Yes
	Yes
	3,552
	362
	218
	6%
	0.87

	499012
	Control and Valve Installers and Repairers, Except Mechanical Door
	Yes
	Yes
	1,081
	102
	45
	4%
	0.77

	472231
	Solar Photovoltaic Installers
	
	
	264
	40
	42
	16%
	1.49

	518093
	Petroleum Pump System Operators, Refinery Operators, and Gaugers
	
	
	218
	34
	38
	17%
	0.11

	499081
	Wind Turbine Service Technicians
	
	
	148
	22
	24
	16%
	NA

	492095
	Electrical and Electronics Repairers, Powerhouse, Substation, and Relay
	Yes
	Yes
	1,081
	114
	18
	2%
	1.44

	518013
	Power Plant Operators
	
	
	588
	67
	7
	1%
	0.91

	518012
	Power Distributors and Dispatchers
	
	
	360
	38
	-7
	-2%
	0.88

	518011
	Nuclear Power Reactor Operators
	
	
	221
	22
	-25
	-11%
	NA

	518092
	Gas Plant Operators
	
	
	765
	86
	-50
	-7%
	NA



[bookmark: _Toc229390309][bookmark: _Toc229392174]Bachelor’s Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	172171
	Petroleum Engineers
	
	
	374
	28
	5
	1%
	NA

	172161
	Nuclear Engineers
	
	
	1,685
	118
	-19
	-1%
	3.35

	194051
	Nuclear Technicians
	
	
	349
	37
	-48
	-14%
	2.06




[bookmark: _Toc229390310][bookmark: _Toc229392175]VIRGINIA’S OCCUPATIONAL OUTLOOK – 
[bookmark: _Toc229392176]Information and Communication Context

Context Description
Occupations in this context use technology to share information in a variety of formats and to maintain or improve systems of communication (ITEEA, 2020).

Trends
In information technology, key industry trends include a focus on cloud computing and infrastructure, cybersecurity, automation, AI, and Internet of Things (IoT) integration (CompTIA Research, 2025).

In sound engineering and lighting design, as more systems become automated and digitally integrated, demand is rising for workers with software literacy and network configuration skills (Bou Farhat, 2024).

A 2024 report by The Brookings Institution found that the computer and mathematical occupational group had the greatest generative AI task exposure level among all occupational groups, with 75% of the group’s tasks capable of seeing at least a 50% reduction in the amount of time taken to complete the task as a result of generative AI. This does not necessarily mean that AI will replace these jobs; it means the nature of the tasks performed in the jobs will likely be transformed in significant ways (Kinder et al., 2024).

Key Points
[bookmark: _Toc229390312][bookmark: _Toc229392177]Occupations in this context fall into a wide range of CTE career clusters but predominantly Digital Technology and Arts, Entertainment, and Design. All subclusters in the Digital Technology cluster are represented in this context EXCEPT Unmanned Vehicle Technology. The primary subclusters represented in the Arts, Entertainment, and Design cluster include Design and Digital Arts, Lighting and Sound Technology, and Media Production and Broadcasting.

[bookmark: _Toc229390313][bookmark: _Toc229392178]Occupations in this context hold 4 of the top 10 spots in terms of occupation size among the 300+ occupations included in this review. The Software Developers occupation is by far the largest in Virginia among all occupations selected for inclusion in this review, accounting for 90,021 jobs in Virginia in 2023. The other three top 10 spots belong to Computer Systems Analysts (25,561 jobs), Computer User Support Specialists (24,206 jobs), and Information Security Analysts (19,150).

[bookmark: _Toc229390314][bookmark: _Toc229392179]In addition to Software Developers, occupations with at least 10% job growth and 300 new jobs forecasted include Data Scientists (+18%; 928 new jobs), Information Security Analysts (+11%; 2,150 new jobs), and Web and Digital Interface Designers (+11%; 456 new jobs). All of these occupations have a predominant education level of Bachelor’s Degree or higher.
VOEE High-Value Occupations by Predominant Education Level

Some College / Associate Degree
Audio and Video Technicians
Computer Network Support Specialists
Computer User Support Specialists
Public Safety Telecommunicators
Telecommunications Equipment Installers and Repairers, Except Line Installers
Telecommunications Line Installers and Repairers

Bachelor’s Degree
Computer and Information Systems Managers
Computer Occupations, All Other
Computer Systems Analysts
Database Administrators
Database Architects
Graphic Designers
Information Security Analysts
Network and Computer Systems Administrators
Photographers
Software Developers
Software Quality Assurance Analysts and Testers
Web and Digital Interface Designers
Web Developers

Graduate/Professional Degree
Data Scientists

[bookmark: _Toc229390315][bookmark: _Toc229392180]VOEE High-Demand (but Not High-Value) Occupations by Predominant Education Level

High School Diploma
Mail Clerks and Mail Machine Operators, Except Postal Service

[bookmark: _Toc229390316][bookmark: _Toc229392181]Occupation Statistics for Virginia

Greatest Number of Annual Job Openings, Virginia, 2023-2028 (500+)
Software Developers (7,975)
Computer User Support Specialists (2,213)
Computer Systems Analysts (2,081)
Information Security Analysts (1,889)
Computer Occupations, All Other (1,516)
Computer and Information Systems Managers (1,502)
Network and Computer Systems Administrators (1,243)
Software Quality Assurance Analysts and Testers (782)
Graphic Designers (717)
Computer Network Architects (692)
Computer Network Support Specialists (637)
Telecommunications Equipment Installers and Repairers, Except Line Installers (637)
Data Scientists (577)
Web Developers (521)
Data Entry Keyers (520)
Database Architects (511)

Greatest Number of New Jobs Created, Virginia, 2023-2028 (300+)
Software Developers (8,681)
Information Security Analysts (2,150)
Computer and Information Systems Managers (1,449)
Computer User Support Specialists (1,346)
Computer Occupations, All Other (1,275)
Computer Systems Analysts (1,091)
Data Scientists (928)
Software Quality Assurance Analysts and Testers (707)
Web Developers (478)
Web and Digital Interface Designers (456)
Graphic Designers (371)
Photographers (347)
Computer Network Support Specialists (317)

Highest Job Growth Rates, Virginia, 2023-2028 (at least 10% job growth and 35 new jobs)
Data Scientists (+18%; 928 new jobs)
Information Security Analysts (+11%; 2,150 new jobs)
Sound Engineering Technicians (+11%; 47 new jobs)
Film and Video Editors (+11%; 64 new jobs)
Web and Digital Interface Designers (+11%; 456 new jobs)
Audio and Video Technicians (+11%; 204 new jobs)
Software Developers (+10%; 8,681 new jobs)

Highest Location Quotients, Virginia, 2024 (2.00 or greater)
Database Architects (4.18)
Information Security Analysts (3.95)
Computer and Information Research Scientists (3.10)
Radio, Cellular, and Tower Equipment Installers and Repairers (2.53)
Cartographers and Photogrammetrists (2.23)
Database Administrators (2.18)
Web Developers (2.14)
Computer Science Teachers, Postsecondary (2.06)
Computer Network Architects (2.00)

Projected Job Decline, Virginia, 2023-2028
Data Entry Keyers (308 fewer jobs; -7%)
Word Processors and Typists (143 fewer jobs; -14%)
Postal Service Mail Sorters, Processors, and Processing Machine Operators (74 fewer jobs; -3%)
Computer Programmers (33 fewer jobs; -1%)
Prepress Technicians and Workers (12 fewer jobs; -2%)
Switchboard Operators, Including Answering Service (7 fewer jobs; -1%)
Audiovisual Equipment Installers and Repairers (3 fewer jobs; -1%)
Office Machine Operators, Except Computer (1 fewer job; -0.1%)
OCCUPATIONAL EMPLOYMENT OUTLOOK BY PREDOMINANT EDUCATION LEVEL
VIRGINIA, 2023-2028
(Each table sorted in descending order of projected job growth)
[image: ]
[bookmark: _Toc229390317][bookmark: _Toc229392182]High School Diploma
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	439051
	Mail Clerks and Mail Machine Operators, Except Postal Service
	Yes
	.
	2,027
	297
	74
	4%
	0.94



[bookmark: _Toc229390318][bookmark: _Toc229392183]Some College / Associate Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	151232
	Computer User Support Specialists
	Yes
	Yes
	24,206
	2,213
	1,346
	6%
	1.10

	151231
	Computer Network Support Specialists
	Yes
	Yes
	7,110
	637
	317
	4%
	1.47

	274011
	Audio and Video Technicians
	Yes
	Yes
	1,918
	235
	204
	11%
	1.49

	492022
	Telecommunications Equipment Installers and Repairers, Except Line Installers
	Yes
	Yes
	4,776
	637
	171
	4%
	0.78

	435031
	Public Safety Telecommunicators
	Yes
	Yes
	2,801
	350
	161
	6%
	1.10

	499052
	Telecommunications Line Installers and Repairers
	Yes
	Yes
	3,962
	490
	85
	2%
	1.62

	274014
	Sound Engineering Technicians
	
	
	418
	52
	47
	11%
	0.43

	274012
	Broadcast Technicians
	
	
	570
	70
	43
	8%
	1.20

	272091
	Disc Jockeys, Except Radio
	
	
	208
	23
	23
	11%
	NA

	274099
	Media and Communication Equipment Workers, All Other
	
	
	646
	69
	20
	3%
	1.17

	274015
	Lighting Technicians
	
	
	263
	30
	18
	7%
	NA

	393021
	Motion Picture Projectionists
	
	
	31
	12
	10
	31%
	NA

	492021
	Radio, Cellular, and Tower Equipment Installers and Repairers
	
	
	769
	97
	6
	1%
	2.53

	439031
	Desktop Publishers
	
	
	212
	28
	4
	2%
	0.69

	432099
	Communications Equipment Operators, All Other
	
	
	364
	51
	1
	0.1%
	NA

	439071
	Office Machine Operators, Except Computer
	
	
	911
	143
	-1
	-0.1%
	1.01

	492097
	Audiovisual Equipment Installers and Repairers
	
	
	477
	56
	-3
	-1%
	0.92

	432011
	Switchboard Operators, Including Answering Service
	
	
	695
	92
	-7
	-1%
	NA

	515111
	Prepress Technicians and Workers
	
	
	607
	88
	-12
	-2%
	0.75

	435053
	Postal Service Mail Sorters, Processors, and Processing Machine Operators
	
	
	2,617
	268
	-74
	-3%
	0.90

	439022
	Word Processors and Typists
	
	
	1,017
	128
	-143
	-14%
	0.38

	439021
	Data Entry Keyers
	
	
	4,198
	520
	-308
	-7%
	0.84



[bookmark: _Toc229390319][bookmark: _Toc229392184]Bachelor’s Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	151252
	Software Developers
	Yes
	Yes
	90,021
	7,975
	8,681
	10%
	1.91

	151212
	Information Security Analysts
	Yes
	Yes
	19,150
	1,889
	2,150
	11%
	3.95

	113021
	Computer and Information Systems Managers
	Yes
	Yes
	15,803
	1,502
	1,449
	9%
	1.10

	151299
	Computer Occupations, All Other
	Yes
	Yes
	16,895
	1,516
	1,275
	8%
	1.21

	151211
	Computer Systems Analysts
	Yes
	Yes
	25,561
	2,081
	1,091
	4%
	1.73

	151253
	Software Quality Assurance Analysts and Testers
	Yes
	Yes
	8,627
	782
	707
	8%
	1.88

	151254
	Web Developers
	Yes
	Yes
	5,499
	521
	478
	9%
	2.14

	151255
	Web and Digital Interface Designers
	Yes
	Yes
	4,175
	457
	456
	11%
	0.93

	271024
	Graphic Designers
	Yes
	Yes
	6,799
	717
	371
	5%
	0.97

	274021
	Photographers
	Yes
	Yes
	3,826
	432
	347
	9%
	1.01

	151244
	Network and Computer Systems Administrators
	Yes
	Yes
	16,738
	1,243
	240
	1%
	1.65

	151242
	Database Administrators
	Yes
	Yes
	5,681
	433
	142
	3%
	2.18

	151243
	Database Architects
	Yes
	Yes
	6,856
	511
	99
	1%
	4.18

	271014
	Special Effects Artists and Animators
	
	
	777
	100
	71
	9%
	0.46

	274032
	Film and Video Editors
	
	
	577
	73
	64
	11%
	NA

	151241
	Computer Network Architects
	
	
	10,049
	692
	61
	1%
	2.00

	274031
	Camera Operators, Television, Video, and Film
	
	
	616
	73
	44
	7%
	0.79

	273099
	Media and Communication Workers, All Other
	
	
	356
	43
	32
	9%
	0.26

	171021
	Cartographers and Photogrammetrists
	
	
	823
	67
	7
	1%
	2.23

	519151
	Photographic Process Workers and Processing Machine Operators
	
	
	191
	29
	2
	1%
	0.86

	151251
	Computer Programmers
	
	
	3,988
	303
	-33
	-1%
	1.46



[bookmark: _Toc229390320][bookmark: _Toc229392185]Graduate/Professional Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	152051
	Data Scientists
	Yes
	Yes
	5,089
	577
	928
	18%
	1.01

	151221
	Computer and Information Research Scientists
	
	
	2,803
	250
	240
	9%
	3.10

	254013
	Museum Technicians and Conservators
	
	
	665
	93
	40
	6%
	1.06

	251122
	Communications Teachers, Postsecondary
	
	
	NA
	NA
	NA
	NA
	0.93

	251021
	Computer Science Teachers, Postsecondary
	
	
	NA
	NA
	NA
	NA
	2.06




[bookmark: _Toc229392186]VIRGINIA’S OCCUPATIONAL OUTLOOK – 
[bookmark: _Toc229392187]The Built Environment Context

Context Description
Occupations in this context use technology and engineering skills to plan, construct, and maintain structures (ITEEA, 2020).

Trends
The Infrastructure Investment and Jobs Act of 2021 provided funding for major upgrades to the nation’s broadband, electrical grid, transportation, and water systems, which should support demand for construction workers involved with civil infrastructure projects in particular (Boushey, 2023; Meisels, 2023).

The Inflation Reduction Act of 2022 was also designed to stimulate investment in construction projects that will enhance the nation’s clean energy infrastructure, including utility-scale solar farms, onshore and offshore wind farms, geothermal plants, hydrogen production facilities, and battery energy storage systems (Meisels, 2023; National Governors Association, 2025). 

Industry trends influencing future construction industry employment include increasing use of off-site construction methods for prefabricated and modular structures, green construction methods and materials, building information modeling (BIM), and augmented and virtual reality technologies (Meisels, 2023). 

Because Virginia is the data center capital of the world, it will be vital to ensure that Virginia will be able to supply the workforce necessary to construct and maintain these facilities (JLARC, 2024). Electricians, HVAC Technicians, Facilities Managers, and Plumbers, Pipefitters, and Steamfitters who have a good understanding of the complex electrical and cooling systems of data centers are just a few examples of occupations that will likely be in demand for this work.

Key Points
[bookmark: _Toc229392188]Seven occupations in The Built Environment context offer more than 1,000 job openings annually throughout Virginia—cross-trade occupations such as General Maintenance and Repair Workers (4,433), First-Line Supervisors of Construction Trades and Extraction Workers (2,555), Operating Engineers and Other Construction Equipment Operators (1,343), and Construction Managers (1,036), as well as occupations such Electricians (2,992), Plumbers, Pipefitters, and Steamfitters (1,490), and HVAC Mechanics and Installers (1,432).

[bookmark: _Toc229392189]Although no occupations in The Built Environment context are currently expected to expand by 10% or more from 2023 to 2028, the occupations with the highest projected job growth rates in this context include Security and Fire Alarm Systems Installers (+9%; 264 new jobs created), Facilities Managers (+8%; 194 new jobs created), and Highway Maintenance Workers (+8%; 303 new jobs created). 
VOEE High-Value Occupations by Predominant Education Level

High School Diploma
Boilermakers
Elevator and Escalator Installers and Repairers
First-Line Supervisors of Construction Trades and Extraction Workers
Highway Maintenance Workers
Maintenance and Repair Workers, General
Mobile Heavy Equipment Mechanics, Except Engines
Operating Engineers and Other Construction Equipment Operators
Paving, Surfacing, and Tamping Equipment Operators
Plumbers, Pipefitters, and Steamfitters
Sheet Metal Workers

Some College / Associate Degree
Architectural and Civil Drafters
Civil Engineering Technologists and Technicians
Construction and Building Inspectors
Electricians
Heating, Air Conditioning, and Refrigeration Mechanics and Installers
Security and Fire Alarm Systems Installers
Stationary Engineers and Boiler Operators
Surveying and Mapping Technicians

Bachelor’s Degree
Architects, Except Landscape and Naval
Civil Engineers
Construction Managers
Facilities Managers
Surveyors

[bookmark: _Toc229392190]Occupation Statistics for Virginia

Greatest Number of Annual Job Openings, Virginia, 2023-2028 (500+)
Maintenance and Repair Workers, General (4,433)
Electricians (2,992)
First-Line Supervisors of Construction Trades and Extraction Workers (2,555)
Plumbers, Pipefitters, and Steamfitters (1,490)
Heating, Air Conditioning, and Refrigeration Mechanics and Installers (1,432)
Operating Engineers and Other Construction Equipment Operators (1,343)
Construction Managers (1,036)
Civil Engineers (840)
Construction and Building Inspectors (613)
Mobile Heavy Equipment Mechanics, Except Engines (553)


Greatest Number of New Jobs Created, Virginia, 2023-2028 (300+)
Maintenance and Repair Workers, General (2,185)
Electricians (1,410)
Construction Managers (772)
Operating Engineers and Other Construction Equipment Operators (518)
First-Line Supervisors of Construction Trades and Extraction Workers (410)
Civil Engineers (343)
Highway Maintenance Workers (303)

Highest Job Growth Rates, Virginia, 2023-2028 (at least 10% job growth and 35 new jobs)
[No occupations with at least 10% job growth]

Highest Location Quotients, Virginia, 2024 (2.00 or greater)
[No occupations with a location quotient of 2.00 or greater]

Projected Job Decline, Virginia, 2023-2028
[bookmark: _Toc229392191]Boilermakers (19 fewer jobs; -4%)
Plumbers, Pipefitters, and Steamfitters (11 fewer jobs; -0.1%)
OCCUPATIONAL EMPLOYMENT OUTLOOK BY PREDOMINANT EDUCATION LEVEL
VIRGINIA, 2023-2028
(Each table sorted in descending order of projected job growth)
[image: ]
[bookmark: _Toc229392192]High School Diploma
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	499071
	Maintenance and Repair Workers, General
	Yes
	Yes
	39,467
	4,433
	2,185
	6%
	0.83

	472073
	Operating Engineers and Other Construction Equipment Operators
	Yes
	Yes
	11,679
	1,343
	518
	4%
	0.91

	471011
	First-Line Supervisors of Construction Trades and Extraction Workers
	Yes
	Yes
	25,578
	2,555
	410
	2%
	1.14

	474051
	Highway Maintenance Workers
	Yes
	Yes
	3,754
	474
	303
	8%
	0.91

	493042
	Mobile Heavy Equipment Mechanics, Except Engines
	Yes
	Yes
	5,089
	553
	236
	5%
	1.05

	472071
	Paving, Surfacing, and Tamping Equipment Operators
	Yes
	Yes
	1,464
	174
	65
	4%
	1.81

	474021
	Elevator and Escalator Installers and Repairers
	Yes
	Yes
	889
	93
	13
	1%
	0.95

	472211
	Sheet Metal Workers
	Yes
	Yes
	3,775
	389
	13
	0%
	1.25

	537021
	Crane and Tower Operators
	
	
	1,472
	169
	9
	1%
	1.16

	475023
	Earth Drillers, Except Oil and Gas
	
	
	600
	68
	3
	0%
	0.93

	475032
	Explosives Workers, Ordnance Handling Experts, and Blasters
	
	
	994
	104
	3
	0%
	0.99

	472072
	Pile Driver Operators
	
	
	124
	14
	0
	0%
	1.60

	472152
	Plumbers, Pipefitters, and Steamfitters
	Yes
	Yes
	13,930
	1,490
	-11
	-0.1%
	1.10

	472011
	Boilermakers
	Yes
	Yes
	521
	46
	-19
	-4%
	0.73



[bookmark: _Toc229392193]Some College / Associate Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	472111
	Electricians
	Yes
	Yes
	25,003
	2,992
	1,410
	6%
	1.24

	492098
	Security and Fire Alarm Systems Installers
	Yes
	Yes
	2,855
	388
	264
	9%
	0.92

	499021
	Heating, Air Conditioning, and Refrigeration Mechanics and Installers
	Yes
	Yes
	14,100
	1,432
	89
	1%
	1.30

	518021
	Stationary Engineers and Boiler Operators
	Yes
	Yes
	753
	110
	46
	6%
	0.42

	173031
	Surveying and Mapping Technicians
	Yes
	Yes
	2,343
	312
	41
	2%
	1.45

	173011
	Architectural and Civil Drafters
	Yes
	Yes
	1,986
	248
	33
	2%
	0.80

	474011
	Construction and Building Inspectors
	Yes
	Yes
	4,714
	613
	31
	1%
	1.45

	499011
	Mechanical Door Repairers
	
	
	609
	57
	30
	5%
	0.88

	173022
	Civil Engineering Technologists and Technicians
	Yes
	Yes
	1,608
	175
	25
	2%
	0.84

	499092
	Commercial Divers
	
	
	204
	24
	8
	4%
	1.30



[bookmark: _Toc229392194]Bachelor’s Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	119021
	Construction Managers
	Yes
	Yes
	11,176
	1,036
	772
	7%
	0.76

	172051
	Civil Engineers
	Yes
	Yes
	10,869
	840
	343
	3%
	1.18

	113013
	Facilities Managers
	Yes
	Yes
	2,345
	240
	194
	8%
	0.71

	171011
	Architects, Except Landscape and Naval
	Yes
	Yes
	3,157
	269
	190
	6%
	0.93

	171012
	Landscape Architects
	
	
	903
	78
	16
	2%
	1.17

	171022
	Surveyors
	Yes
	Yes
	1,603
	131
	14
	1%
	1.01



[bookmark: _Toc229392195]Graduate/Professional Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	251031
	Architecture Teachers, Postsecondary
	
	
	NA
	NA
	NA
	NA
	1.32




[bookmark: _Toc229392196]VIRGINIA’S OCCUPATIONAL OUTLOOK – 
[bookmark: _Toc229392197]Medical and Health-Related Technologies

Context Description
Occupations included in this context for purposes of this review are those in which technology use is a key element of the work—for example, MRI Technologists or Medical Equipment Repairers. Although many other medical providers—such as physicians and nurses—also work with medical technology on a regular basis, the primary focus of their jobs is to provide therapeutic care. Consequently, these types of occupations are not included in this context and might best be covered in a review of the Health and Medical Sciences CTE program area. Other types of occupations in this context include occupational and environmental engineering technicians and public health scientists, whose work involves safeguarding health (ITEEA, 2020).

Trends
The aging of the Baby Boomer generation (those born between 1946 and 1964, give or take a few years) is expected to continue to lead to increased healthcare demand well into the next decade (2030s) (BLS, 2024). 

Key industry trends prevalent in this context include greater incorporation of smart devices into healthcare—such as wearable and implantable technology and remote monitoring tools—as well as expanded adoption of robotic technology and at-home diagnostic testing (Philips, 2024; Siegel et al., 2025).

With Northern Virginia’s proximity to Washington, DC, federal government workforce reductions may have an impact on the employment outlook in Virginia for many of the occupations in this context related to medical science research but are not yet reflected in the labor market data available for this review.

Key Points
[bookmark: _Toc229392198]Clinical Laboratory Technologists and Technicians offer the most annual job openings in this context (10,897).

[bookmark: _Toc229392199]Three occupations in this context are expected to expand by more than 300 jobs through 2028—Clinical Laboratory Technologists and Technicians (617 new jobs), Radiologic Technologists and Technicians (338 new jobs), and Medical Scientists, Except Epidemiologists (314 new jobs). 

[bookmark: _Toc229392200]Three occupations in this context have a projected job growth rate of 10% or more while adding at least 100 new jobs between 2023 and 2028—Medical Scientists, Except Epidemiologists (+16%; 314 new jobs); Medical Equipment Repairers (+12%; 157 new jobs); and Diagnostic Medical Sonographers (+10%; 227 new jobs).
VOEE High-Value Occupations by Predominant Education Level

Some College / Associate Degree
Cardiovascular Technologists and Technicians
Dental Laboratory Technicians
Diagnostic Medical Sonographers
Health Technologists and Technicians, All Other
Medical Equipment Preparers
Medical Equipment Repairers
Radiologic Technologists and Technicians
Water and Wastewater Treatment Plant and System Operators

Bachelor’s Degree
Clinical Laboratory Technologists and Technicians
Environmental Engineers
Environmental Science and Protection Technicians, Including Health
Environmental Scientists and Specialists, Including Health
Occupational Health and Safety Specialists

[bookmark: _Toc229392201]VOEE High-Demand (but Not High-Value) Occupations by Predominant Education Level

High School Diploma
Hazardous Materials Removal Workers

[bookmark: _Toc229392202]Occupation Statistics for Virginia

Greatest Number of Annual Job Openings, Virginia, 2023-2028 (500+)
Clinical Laboratory Technologists and Technicians (912)

Greatest Number of New Jobs Created, Virginia, 2023-2028 (300+)
Clinical Laboratory Technologists and Technicians (617)
Radiologic Technologists and Technicians (338)
Medical Scientists, Except Epidemiologists (314)

Highest Job Growth Rates, Virginia, 2023-2028 (at least 10% job growth and 35 new jobs)
Epidemiologists (+16%; 49 new jobs created)
Medical Scientists, Except Epidemiologists (+16%; 314 new jobs created)
Health Information Technologists and Medical Registrars (+13%; 96 new jobs created)
Medical Equipment Repairers (+12%; 157 new jobs created)
Diagnostic Medical Sonographers (+10%; 227 new jobs created)

Highest Location Quotients, Virginia, 2024 (2.00 or greater)
[No occupations with a location quotient of 2.00 or greater]

Projected Job Decline, Virginia, 2023-2028
[No occupations with projected job decline]
OCCUPATIONAL EMPLOYMENT OUTLOOK BY PREDOMINANT EDUCATION LEVEL
VIRGINIA, 2023-2028
(Each table sorted in descending order of projected job growth)
[image: ]
[bookmark: _Toc229392203]High School Diploma
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	474041
	Hazardous Materials Removal Workers
	Yes
	
	1,764
	255
	78
	4%
	0.97



[bookmark: _Toc229392204]Some College / Associate Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	292034
	Radiologic Technologists and Technicians
	Yes
	Yes
	5,598
	391
	338
	6%
	0.88

	292099
	Health Technologists and Technicians, All Other
	Yes
	Yes
	3,368
	301
	244
	7%
	0.82

	292032
	Diagnostic Medical Sonographers
	Yes
	Yes
	2,211
	172
	227
	10%
	1.00

	499062
	Medical Equipment Repairers
	Yes
	Yes
	1,290
	176
	157
	12%
	1.13

	319093
	Medical Equipment Preparers
	Yes
	Yes
	1,727
	279
	111
	6%
	1.06

	292035
	Magnetic Resonance Imaging Technologists
	
	
	1,224
	95
	93
	8%
	1.04

	292031
	Cardiovascular Technologists and Technicians
	Yes
	Yes
	1,651
	134
	81
	5%
	1.31

	518031
	Water and Wastewater Treatment Plant and System Operators
	Yes
	Yes
	3,206
	355
	65
	2%
	1.02

	519081
	Dental Laboratory Technicians
	Yes
	Yes
	932
	143
	43
	5%
	1.14

	519082
	Medical Appliance Technicians
	
	
	244
	40
	27
	11%
	0.43

	292092
	Hearing Aid Specialists
	
	
	438
	38
	20
	5%
	0.60

	519083
	Ophthalmic Laboratory Technicians
	
	
	406
	61
	18
	4%
	0.82

	173025
	Environmental Engineering Technologists and Technicians
	
	
	290
	33
	14
	5%
	NA



[bookmark: _Toc229392205]Bachelor’s Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	292018
	Clinical Laboratory Technologists and Technicians
	Yes
	Yes
	10,897
	912
	617
	6%
	NA

	195011
	Occupational Health and Safety Specialists
	Yes
	Yes
	4,122
	472
	155
	4%
	1.13

	192041
	Environmental Scientists and Specialists, Including Health
	Yes
	Yes
	3,227
	334
	132
	4%
	1.20

	194042
	Environmental Science and Protection Technicians, Including Health
	Yes
	Yes
	1,155
	136
	45
	4%
	1.11

	172081
	Environmental Engineers
	Yes
	Yes
	1,312
	107
	40
	3%
	1.24

	172111
	Health and Safety Engineers, Except Mining Safety Engineers and Inspectors
	
	
	394
	32
	28
	7%
	0.58

	292033
	Nuclear Medicine Technologists
	
	
	439
	29
	19
	4%
	0.98

	195012
	Occupational Health and Safety Technicians
	
	
	1,110
	125
	9
	1%
	0.98

	292036
	Medical Dosimetrists
	
	
	139
	9
	7
	5%
	1.09



[bookmark: _Toc229392206]Graduate/Professional Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	191042
	Medical Scientists, Except Epidemiologists
	
	
	2,016
	196
	314
	16%
	1.13

	299021
	Health Information Technologists and Medical Registrars
	
	
	717
	68
	96
	13%
	0.60

	191041
	Epidemiologists
	
	
	301
	31
	49
	16%
	0.79

	292091
	Orthotists and Prosthetists
	
	
	266
	26
	27
	10%
	0.68




[bookmark: _Toc229392207]VIRGINIA’S OCCUPATIONAL OUTLOOK – 
[bookmark: _Toc229392208]Agricultural and Biological Technologies

Context Description
Occupations in this context apply computational thinking to solve agricultural or biological problems; design devices, equipment, systems, or processes; program, operate, maintain, or repair agricultural machinery or equipment; and teach others how to do the above (ITEEA, 2020).

Trends
Key industry trends shaping this context include expansion of precision agriculture—which involves IoT applications to monitor crop growth and health—as well as controlled-environment agriculture and sustainable farming techniques. Workers who have skills in operating drones, GPS devices, and other types of sensors used in precision farming will be desired in the labor market (Dickens, 2025; Hardbarger, 2022; Hart, 2025; Madlom, 2014; Mamon, 2022; McBryde, 2016; Pruitt, 2025; Roth, 2021; Virginia Economic Development Partnership, n.d.; Virginia Tech Center for Economic and Community Engagement, 2023).

As the global population increases over the next few decades, innovation in agricultural biotechnology, including the genetic engineering of crops and livestock, will be critical to enhance crop nutrition, resilience, and yields (Pehlivan et al., 2025).

Key Points
[bookmark: _Toc229392209]The two occupations in this context projected to add at least 100 new jobs from 2023 to 2028 are Biological Technicians (157 new jobs) and Biochemists and Biophysicists (112 new jobs).

[bookmark: _Toc229392210]Three occupations in this context are projected to experience at least 10% five-year job growth—Animal Scientists (+13%; 6 new jobs); Microbiologists (+11%; 28 new jobs); and Agricultural Equipment Operators (+10%; 87 new jobs).

[bookmark: _Toc229392211]Although Logging Equipment Operators and Fallers are projected to experience job decline over the five-year period from 2023 to 2028, there should be about 183 job openings for Logging Equipment Operators and 80 job openings for Fallers throughout Virginia each year. Demand for these occupations will vary by region, with the Bay Consortium Local Workforce Development Area (LWDA) generally seeing the most job losses, and the Crater and Hampton Roads LWDAs seeing job additions rather than losses.
VOEE High-Value Occupations by Predominant Education Level

Bachelor’s Degree
Biological Technicians

Graduate/Professional Degree
Biological Scientists, All Other

[bookmark: _Toc229392212]VOEE High-Demand (but Not High-Value) Occupations by Predominant Education Level

No Formal Educational Credential Required
Agricultural Equipment Operators

[bookmark: _Toc229392213]Occupation Statistics for Virginia

Greatest Number of Annual Job Openings, Virginia, 2023-2028 (500+)
[No occupations with at least 500 annual job openings]

Greatest Number of New Jobs Created, Virginia, 2023-2028 (300+)
[No occupations with at least 300 new jobs created]

Highest Job Growth Rates, Virginia, 2023-2028 (at least 10% job growth and 35 new jobs)
Agricultural Equipment Operators (+10%; 87 new jobs created)

Highest Location Quotients, Virginia, 2024 (2.00 or greater)
Fallers (3.12)
Life Scientists, All Other (2.40)

Projected Job Decline, Virginia, 2023-2028
[bookmark: _Toc229392214]Fallers (39 fewer jobs; -8%)
Logging Equipment Operators (11 fewer jobs; -1%)
OCCUPATIONAL EMPLOYMENT OUTLOOK BY PREDOMINANT EDUCATION LEVEL
VIRGINIA, 2023-2028
(Each table sorted in descending order of projected job growth)
[image: ]
No Formal Educational Credential Required
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	452091
	Agricultural Equipment Operators
	Yes
	
	848
	163
	87
	10%
	0.25



[bookmark: _Toc229392215]High School Diploma
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	493041
	Farm Equipment Mechanics and Service Technicians
	
	
	598
	74
	51
	9%
	0.48

	454022
	Logging Equipment Operators
	
	
	1,061
	183
	-11
	-1%
	1.29

	454021
	Fallers
	
	
	501
	80
	-39
	-8%
	3.12



[bookmark: _Toc229392216]Some College / Associate Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	194012
	Agricultural Technicians
	
	
	341
	56
	27
	8%
	0.61

	194013
	Food Science Technicians
	
	
	284
	46
	15
	5%
	0.64



[bookmark: _Toc229392217]Bachelor’s Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	194021
	Biological Technicians
	Yes
	Yes
	1,920
	294
	157
	8%
	0.97

	191013
	Soil and Plant Scientists
	
	
	510
	61
	38
	7%
	0.50

	172031
	Bioengineers and Biomedical Engineers
	
	
	388
	30
	32
	8%
	0.87

	191012
	Food Scientists and Technologists
	
	
	241
	29
	19
	8%
	0.21

	191011
	Animal Scientists
	
	
	45
	6
	6
	13%
	NA

	172021
	Agricultural Engineers
	
	
	37
	2
	0
	0%
	NA

	131021
	Buyers and Purchasing Agents, Farm Products
	
	
	NA
	NA
	NA
	NA
	NA



[bookmark: _Toc229392218]Graduate/Professional Degree
	SOC Code
	Occupation
	VOEE High-Demand
	VOEE High-Value
	Number of Jobs
2023
	Annual Job Openings
2023-28
	Job Change 
2023-28
(#)
	Job Change 
2023-28 (%)
	Location Quotient 2024

	191021
	Biochemists and Biophysicists
	
	
	1,485
	155
	112
	8%
	0.15

	191029
	Biological Scientists, All Other
	Yes
	Yes
	1,313
	134
	70
	5%
	1.24

	191022
	Microbiologists
	
	
	258
	29
	28
	11%
	0.30

	191099
	Life Scientists, All Other
	
	
	378
	28
	13
	4%
	2.40

	251041
	Agricultural Sciences Teachers, Postsecondary
	
	
	NA
	NA
	NA
	NA
	1.09

	251042
	Biological Science Teachers, Postsecondary
	
	
	NA
	NA
	NA
	NA
	1.34
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[bookmark: _Toc229392221]Technology and Engineering Education Courses

This appendix provides a list of courses currently offered by the Virginia Department of Education, Office of Career and Technical Education. Courses are organized by cluster, with each course’s related subcluster identified. 

	Cluster
	Subclusters

	Advanced Manufacturing
	Engineering
	Industrial Machinery
	Production & Automation
	Robotics
	Safety & Quality Assurance

	ELEMENTARY SCHOOL COURSES
	
	
	
	
	

	Technology and Engineering Awareness
	•
	
	
	
	

	MIDDLE SCHOOL COURSES
	
	
	
	
	

	Automation and Robotics (PLTW)
	
	
	
	•
	

	Design and Modeling (PLTW)
	•
	
	
	
	

	Introduction to Technology and Engineering
	•
	
	
	
	

	Inventions and Innovations
	•
	
	
	
	

	Magic of Electrons (PLTW)
	•
	
	
	
	

	Science of Technology (PLTW)
	•
	
	
	
	

	Technological Systems
	•
	
	
	
	

	HIGH SCHOOL COURSES
	
	
	
	
	

	Advanced Drawing & Design
	•
	
	
	
	

	Advanced Manufacturing Systems II
	
	
	•
	
	

	Computer Integrated Manufacturing (PLTW)
	
	
	•
	
	

	Digital Electronics (PLTW)
	•
	
	
	
	

	Electronics Systems I
	•
	
	
	
	

	Electronics Systems II
	•
	
	
	
	

	Electronics Systems III
	•
	
	
	
	

	Engineering Analysis and Applications II
	•
	
	
	
	

	Engineering Concepts and Processes III
	•
	
	
	
	

	Engineering Design and Development (PLTW)
	•
	
	
	
	

	Engineering Drawing and Design
	•
	
	
	
	

	Engineering Essentials (PLTW)
	•
	
	
	
	

	Engineering Explorations I
	•
	
	
	
	

	Engineering Practicum IV
	•
	
	
	
	

	Engineering Studies
	•
	
	
	
	

	Introduction to Engineering Design (PLTW)
	•
	
	
	
	

	Manufacturing Systems I
	
	
	•
	
	

	Materials and Processes Technology
	•
	
	
	
	

	Power & Transportation
	•
	
	
	
	

	Principles of Engineering (PLTW)
	•
	
	
	
	

	Principles of Technology I
	•
	
	
	
	

	Principles of Technology II
	•
	
	
	
	

	Production Systems
	
	
	•
	
	

	Technical Drawing/Design
	•
	
	
	
	

	Technology and Engineering Foundations
	•
	
	
	
	

	Technology Assessment
	•
	
	
	
	

	Technology Education-Development
	•
	
	
	
	

	Technology Education-Preparation
	•
	
	
	
	

	Technology of Robotic Design
	
	
	
	•
	

	Technology Transfer
	•
	
	
	
	






	Cluster
	Subclusters

	Arts, Entertainment, & Design
	Design & Digital Arts
	Fashion & Interiors
	Fine Arts
	Lighting & Sound Technology
	Media Production & Broadcasting
	Performing Arts

	HIGH SCHOOL COURSES
	
	
	
	
	
	

	Animation and Digital Content Technology
	•
	
	
	
	
	

	Communication Systems
	•
	
	
	
	
	

	Entertainment Design and Technology
	•
	
	
	
	
	•

	Game Design and Development
	•
	
	
	
	
	

	Game Design and Development, Advanced
	•
	
	
	
	
	

	Graphic Communications Systems
	•
	
	
	
	
	

	Imaging Technology
	•
	
	
	
	
	

	Video and Media Technology
	
	
	
	
	•
	






	Cluster
	Subclusters

	Construction
	Architecture & Civil Engineering
	Construction Planning & Development
	Equipment Operation & Maintenance
	Skilled Trades

	HIGH SCHOOL COURSES
	
	
	
	

	Architectural Drawing/Design
		•
	
	
	

	Civil Engineering and Architecture (PLTW)
	•
	
	
	

	Construction Technology
	
	•
	
	

	Green Architecture
	•
	
	
	




	Cluster
	Subclusters

	Digital Technology
	Data Science & Artificial Intelligence
	Information Technology (IT) Support & Services
	Network Systems & Cybersecurity
	Software Solutions
	Unmanned Vehicle Technology
	Web & Cloud

	MIDDLE SCHOOL COURSES
	
	
	
	
	
	

	App Creators (PLTW)
	
	
	
	•
	
	

	Computer Science for Innovators and Makers (PLTW)
	
	
	
	•
	
	

	HIGH SCHOOL COURSES
	
	
	
	
	
	

	Cybersecurity in Manufacturing
	
	
	•
	
	
	

	Cybersecurity in Manufacturing, Advanced
	
	
	•
	
	
	

	Engineering Computer Science
	
	
	
	•
	
	

	Geospatial Technology I
	•
	
	
	
	
	

	Geospatial Technology II
	•
	
	
	
	
	

	Modeling & Simulation Technology
	
	
	
	•
	
	

	Software Engineering (PLTW)
	
	
	
	•
	
	

	Software Engineering Essentials (PLTW)
	
	
	
	•
	
	

	Unmanned Aircraft Systems
	
	
	
	
	•
	

	Unmanned Aircraft Systems, Advanced
	
	
	
	
	•
	





	Cluster
	Subclusters

	Energy & Natural Resources
	Clean & Alternative Energy
	Conservation & Land Management
	Ecological Research & Development
	Environmental Protection
	Resource Extraction
	Utilities

	MIDDLE SCHOOL COURSES
	
	
	
	
	
	

	Energy and the Environment (PLTW)
	•
	
	
	
	
	

	HIGH SCHOOL COURSES
	
	
	
	
	
	

	Energy and Power
	
	
	
	
	
	•

	Energy Demand: Sustainability and Efficiency
	
	
	•
	
	
	

	Energy Source Life Cycle
	
	
	•
	
	
	

	Energy Supply: Sustainability and Efficiency
	
	
	•
	
	
	

	Energy Transmission and Distribution, Advanced
	
	
	
	
	
	•

	Engineered Energy Systems
	
	
	
	
	
	•

	Environmental Sustainability (PLTW)
	
	
	•
	
	
	

	Fundamentals of Power Generation
	
	
	•
	
	
	

	Introduction to Energy Transmission and Distribution
	
	
	
	
	
	•

	Power Generation Design and Function
	
	
	
	
	
	•

	Renewable Energy
	•
	
	
	
	
	

	Sustainability and Renewable Technologies
	
	
	•
	
	
	





	Cluster
	Subclusters

	Healthcare & Human Services
	Behavioral & Mental Health
	Biotechnology Research & Development
	Community & Social Services
	Health Data & Administration
	Personal Care Services
	Physical Health

	MIDDLE SCHOOL COURSES
	
	
	
	
	
	

	Medical Detectives (PLTW)
	
	
	
	
	
	•

	HIGH SCHOOL COURSES
	
	
	
	
	
	

	Biomedical Engineering
	
	•
	
	
	
	

	Biotechnology Foundations in Technology Education
	
	•
	
	
	
	






	Cluster
	Subclusters

	Public Service & Safety
	Emergency Response
	Judicial Systems
	Local, State, & Federal Services
	Military & National Security
	Public Safety

	HIGH SCHOOL COURSES
	
	
	
	
	

	Forensic Technology
	
	
	
	
	•





	Cluster
	Subclusters

	Supply Chain & Transportation
	Air & Space Transportation
	Ground & Rail Transportation
	Maintenance & Repair
	Marine Transportation
	Planning & Logistics
	Purchasing & Warehousing

	MIDDLE SCHOOL COURSES
	
	
	
	
	
	

	Flight and Space (PLTW)
	•
	
	
	
	
	

	HIGH SCHOOL COURSES
	
	
	
	
	
	

	Aerospace Engineering (PLTW)
	•
	
	
	
	
	

	Aerospace Technology I
	•
	
	
	
	
	

	Aerospace Technology II
	•
	
	
	
	
	

	Global Logistics and Enterprise Systems I
	
	
	
	
	•
	

	Global Logistics and Enterprise Systems II
	
	
	
	
	•
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[bookmark: _Toc229392223]2024–2025 Technology and Engineering Education Course Enrollment

	Course Code
	Course Title
	# of Schools
	Total Enrollment

	8438
	 Advanced Drawing and Design
	29 
	461 

	8428
	 Aerospace Engineering (PLTW)
	5 
	102 

	8487
	 Aerospace Technology I
	25 
	628 

	8488
	 Aerospace Technology II
	25 
	492 

	AC8479 
	 App Creators (PLTW)
	10 
	601 

	8492
	 Architectural Drawing and Design (18 weeks)
	2 
	32 

	8437
	 Architectural Drawing and Design (36 weeks)
	83 
	1,323 

	AR8476 
	 Automation and Robotics (PLTW)
	9 
	614 

	8467
	 Bioengineering
	2 
	112 

	8468
	 Biotechnology Foundations in Technology Education
	3 
	47 

	8430
	 Civil Engineering and Architecture (PLTW)
	23 
	494 

	8418
	 Communication Systems (18 weeks)
	2 
	33 

	8415
	 Communication Systems (36 weeks)
	40 
	1,474 

	8442
	 Computer Integrated Manufacturing (PLTW)
	5 
	40 

	CS8479 
	 Computer Science for Innovators and Makers (PLTW)
	8 
	538 

	8432
	 Construction Technology (18 weeks)
	2 
	108 

	8431
	 Construction Technology (36 weeks)
	50 
	2,620 

	8499
	 Cybersecurity in Manufacturing
	1 
	10 

	DM8476 
	 Design and Modeling (PLTW)
	14 
	1,057 

	8440
	 Digital Electronics (PLTW)
	19 
	421 

	8459
	 Digital Visualization
	33 
	791 

	8562
	 Drafting Advanced
	4 
	46 

	8417
	 Electronics Systems I (18 weeks)
	3 
	15 

	8416
	 Electronics Systems I (36 weeks)
	37 
	1,239 

	8412
	 Electronics Systems II
	25 
	342 

	8413
	 Electronics Systems III
	8 
	205 

	8495
	 Energy and Power (18 weeks)
	1 
	12 

	8448
	 Energy and Power (36 weeks)
	3 
	67 

	EE8479 
	 Energy and the Environment (PLTW)
	4 
	439 

	ED8411 
	 Energy Demand: Sustainability and Efficiency
	2 
	18 

	ES8411 
	 Energy Supply: Sustainability and Efficiency
	2 
	34 

	8450
	 Engineering Explorations I
	96 
	4,109 

	8453
	 Engineering Practicum IV
	29 
	766 

	8451
	 Engineering Analysis and Applications II
	34 
	801 

	8452
	 Engineering Concepts and Processes III
	14 
	397 

	8493
	 Engineering Design and Design (18 weeks)
	2 
	53 

	8436
	 Engineering Design and Design (36 weeks)
	67 
	1,250 

	8443
	 Engineering Design and Development (PLTW)
	19 
	330 

	8491
	 Engineering Studies
	22 
	396 

	8489
	 Entertainment Design and Technology
	9 
	118 

	FS8479 
	 Flight and Space (PLTW)
	1 
	135 

	8409
	 Forensic Technology
	4 
	69 

	8400
	 Game Design and Development
	36 
	1,353 

	8401
	 Game Design and Development, Advanced
	16 
	270 

	8423
	 Geospatial Technology I
	6 
	134 

	8424
	 Geospatial Technology II
	2 
	97 

	8494
	 Graphic Communication (18 weeks)
	4 
	188 

	8458
	 Graphic Communications
	31 
	846 

	GA8479 
	 Green Architecture (PLTW)
	2 
	154 

	8455
	 Imaging Technology
	30 
	1,133 

	8474
	 Imaging Technology (18 weeks)
	13 
	1,221 

	8480
	 Intro to Technology and Engineering (6 weeks)
	19 
	2,157 

	8481
	 Intro to Technology and Engineering (9 weeks)
	116 
	19,046 

	8482
	 Intro to Technology and Engineering (18 weeks)
	48 
	4,424 

	8484
	 Intro to Technology and Engineering (12 weeks)
	4 
	370 

	8483
	 Intro to Technology and Engineering (36 weeks)
	5 
	184 

	8439
	 Introduction to Engineering Design (PLTW)
	52 
	2,889 

	8456
	 Inventions and Innovations (6 weeks)
	2 
	116 

	8454
	 Inventions and Innovations (9 weeks)
	51 
	8,045 

	8485
	 Inventions and Innovations (12 weeks)
	4 
	251 

	8464
	 Inventions and Innovations (18 weeks)
	159 
	21,241 

	8461
	 Inventions and Innovations (36 weeks)
	8 
	251 

	8425
	 Manufacturing Systems I (36 weeks)
	55 
	1,580 

	8427
	 Manufacturing Systems II, Advanced
	24 
	440 

	8478
	 Materials and Processes Technology (18 weeks)
	1 
	36 

	8433
	 Materials and Processes Technology (36 weeks)
	61 
	2,416 

	MD8479 
	 Medical Detectives (PLTW)
	6 
	378 

	8460
	 Modeling and Simulation Technology
	6 
	125 

	8445
	 Power and Transportation (36 weeks)
	5 
	189 

	8441
	 Principles of Engineering (PLTW)
	41 
	1,064 

	9811
	 Principles of Technology I
	4 
	56 

	9812
	 Principles of Technology II
	3 
	38 

	8447
	 Production Systems (36 weeks)
	37 
	1,206 

	8408
	 Renewable Energy
	1 
	15 

	ST8479 
	 Science & Technology (PLTW)
	2 
	189 

	8473
	 Software Engineering Essentials (PLTW) 
	6 
	120 

	8470
	 Software Engineering (PLTW)
	5 
	87 

	8414
	 Sustainable and Renewable Technologies
	9 
	262 

	8434
	 Technical Drawing and Design (18 weeks)
	3 
	95 

	8435
	 Technical Drawing and Design (36 weeks)
	117 
	4,909 

	8477
	 Technological Systems (6 weeks)
	1 
	109 

	8457
	 Technological Systems (9 weeks)
	17 
	2,077 

	8486
	 Technological Systems (12 weeks)
	6 
	384 

	8463
	 Technological Systems (18 weeks)
	140 
	12,443 

	8462
	 Technological Systems (36 weeks)
	35 
	1,051 

	8406
	 Technology Assessment (18 weeks)
	1 
	88 

	8407
	 Technology Assessment (36 weeks)
	1 
	31 

	8402
	 Technology Foundations (18 weeks)
	4 
	217 

	8403
	 Technology Foundations (36 weeks)
	69 
	3,908 

	8420
	 Technology of Robotic Design (18 weeks)
	6 
	315 

	8421
	 Technology of Robotic Design (36 weeks)
	61 
	2,174 

	8405
	 Technology Transfer (36 weeks)
	25 
	760 

	8910
	 Unmanned Aircraft Systems
	17 
	230 

	8912
	 Unmanned Aircraft Systems, Advanced
	3 
	36 

	8497
	 Video and Media Technology
	34 
	727 
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