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est Virginia has the lowest labor-force participation rate and one of the highest poverty
rates in the United States (U.S. Department of Labor, 2025; Benson, 2024). Further-
more, the state is facing a severe worker shortage (Cates and Melhorn, 2025). Thus,

preparing young people for in-demand and high-wage jobs in the state is essential for

both state economic and individual well-being.

Career technical education (CTE) and related work-based learning (WBL) programs in high

school can help prepare students for good jobs to meet the state’s workforce needs (Lindsay et al.,

KEY FINDINGS

Business, Health Science, and Agriculture are the career clusters
within Career Technical Education (CTE) that have the most com-
pleters in West Virginia.

These career clusters are generally well aligned with job oppor-
tunities in West Virginia, although alignment could be improved in
some regions.

Health Science is the most promising area for expanding CTE in
West Virginia. Other promising areas for growth include Construc-
tion, Manufacturing, and Transportation.

Many of West Virginia’s largest and growing job fields have only
moderate wages, so it is important to design CTE and related
educational experiences to position students for high-paying jobs
within these fields.

2024). Along with most states, West
Virginia has pushed to expand

CTE in high-wage, in-demand

fields in recent years.! For instance,
the West Virginia Department of
Education (WVDE) publishes the
CareerTechW'V booklet, which sum-
marizes the typical jobs linked with
each high school program of study,
as well as typical salaries, educa-

tion levels, and job outlooks (West
Virginia Board of Education, 2024).
The state also has a dashboard that
schools can use to assess occupational
outlooks for their workforce develop-
ment region and how outlooks com-


https://www.rand.org/pubs/research_reports/RRA4052-1.html
https://www.rand.org/

Abbreviations

CTE career technical education

GYO Grow Your Own

IT information technology

STEM science, technology, engineering, and
mathematics

WBL work-based learning
WVDE  West Virginia Department of Education
WWV Workforce West Virginia

pare with CTE enrollment. These are important first
steps in providing decisionmakers with the informa-
tion needed to move toward aligning education and
workforce needs.

In this report, we examine the extent to which
CTE participation in West Virginia aligns with local
jobs and identify areas and strategies for growth.?
First, we summarize the CTE career clusters and
programs of study that students are most likely to
complete and how these clusters and programs vary
across the state. Then, we examine how well CTE
completions align with state and local jobs. Finally,
we highlight strategies for expanding CTE and WBL
and provide recommendations to state leaders for
strengthening CTE.

Participation in Career
Technical Education

First, we examine how many students complete CTE
programs of study and the most popular programs.
CTE programs of study are course sequences (typi-
cally four courses) that are aligned with a specific
topic area (e.g., welding). Students who earn credit
for four courses within a program of study and com-
plete the state-approved technical assessment are

Who Are Career Technical Education
Completers?

Student who earn credit for four courses within
a program of study and complete the state-
approved technical assessment are considered
completers.

considered CTE completers. The state defines CTE
programs of study, which are nested within broader,
federally defined career clusters. In this report, we
focus largely on patterns across these 16 federal
career clusters. The following box summarizes the
abbreviations we use for each career cluster. We
focus on completers rather than CTE course-takers
or concentrators because program- and cluster-level
data are only available for completers. In addition,
West Virginia’s Grow Your Own (GYO) program for
teacher training and WBL programs are not included
in these analyses.? Thus, the number of students par-
ticipating in education-related training is higher than
what is shown in this report.

This report summarizes data from the WVDE
for the 2024-2025 school year. As of the 2024-2025
school year, West Virginia public high schools
offered 70 CTE programs of study nested within
16 career clusters. All 55 public school districts in
West Virginia offered CTE in 2024-2025, and the
average district offered 18 programs of study across
ten career clusters. More than one-half of West Vir-
ginia high schoolers participated in at least one CTE
course, and about one-quarter concentrated in a
CTE program of study by taking at least two courses.
However, the number of completions is roughly one-
half the number of concentrators (WVDE, undated).*
These numbers are similar to national CTE partici-
pation trends (Office of Career, Technical, and Adult
Education, undated; National Center for Education
Statistics, 2013).

Figure 1 indicates that CTE clusters with
the most completers in 2025 were (1) Business,
(2) Health Science, and (3) Agriculture. The total
number of students completing these three career
clusters grew substantially from 2021 to 2025, with
Business growing by 148 percent, Health Science by
36 percent, and Agriculture by 49 percent. The least
popular career clusters were Marketing, Education,
and Finance, although the decline for Education
may reflect a shift to the state’s GYO program, in
which 476 students participated in 2025. The most
popular programs of study (within career clusters)
were career and work skills training (Business),
welding (Manufacturing), therapeutic services
(Health Science), agribusiness systems (Agriculture),
and carpentry (Construction).




Career Cluster Abbreviations

Agriculture Agriculture, Food, and Natural Resources
Construction Architecture and Construction

Arts Arts, A/V Technology, and Communication
Business Business Management and Administration
Education Education and Training

Finance Finance

Government Government and Public Administration
Health Science Health Science

Hospitality Hospitality and Tourism

Human Services Human Services

IT Information Technology

Law Law, Public Safety, Corrections, and Security
Manufacturing Manufacturing

Marketing Marketing

STEM Science, Technology, Engineering, and Mathematics
Transportation Transportation, Distribution, and Logistics

SOURCE: National career clusters are as defined in Perkins IV (U.S. Department of Education, undated).
NOTE: A/V = audio/visual.

FIGURE 1

Number of Completions by Career Cluster, 2020-2021 and 2024-2025
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SOURCE: Features information from WVDE, undated.

NOTE: This figure shows the number of students completing each career cluster during the 2020-2021 and 2024-2025 school years. The
preceding box describes the abbreviations for each career cluster.




The most popular CTE programs vary across
the state and somewhat track with local jobs. Table 1
shows the top three career clusters for each of the
state’s workforce development regions, and the geog-
raphy of these regions is shown in Figure 2. Although
some career clusters (such as Agriculture, Construc-
tion, Business, Manufacturing, and Health Science)
are popular across the state, there are some notable
outliers. For instance, Business students made up
33 percent of CTE completers in Region 3, and Agri-
culture students made up 22 percent of completers
in Region 5. Business and Agriculture are also dis-
proportionately popular in Region 7 (representing

32 percent and 20 percent of completers, respectively).

As we explore in the following section, these patterns
are somewhat consistent with regional job opportuni-
ties. For instance, Region 3 includes Charleston, the
state’s largest city and capital, where many business
opportunities are located, and Region 7 has a high
share of farm and agriculture jobs.

School districts also vary in their offerings, in
part because most districts do not offer all CTE
programs of study or programs in each career clus-
ter. Figure 3 shows that, as of the 2024-2025 school
year, more than 50 of the state’s 55 school districts

TABLE 1

offered programs in Construction, Health Science,
and Manufacturing, whereas less than 20 school
districts offered Marketing, Government, Finance,
and Education. Even within school districts that
offered a full suite of programs, few students tended
to complete Education and Marketing, whereas more
students completed Business than other career clus-
ters offered.

Alignment Between Career
Technical Education and Local
Jobs

Next, we examine how well CTE aligns with local
jobs. We look at the size, projected growth, and wages
for occupations linked to each career cluster using a
cluster-to-occupation crosswalk provided by WVDE
and occupation data from WorkForce West Virginia
(WWYV) (undated). We consider how the number of
CTE completers in each cluster relates to the preva-
lence of high-wage, in-demand jobs linked to those
clusters.” We then assess how well CTE completions
align with job prospects in each workforce devel-
opment region. Most of our alignment measures

Career Clusters with the Most Completers in Each Workforce

Development Region

Career Cluster (%)

Number of

Most Popular 2nd Most Popular 3rd Most Popular Completers
Region 1 Business (22) Construction (11) Health Science (9) 2,423
Region 2 Health Science (18) Construction (14) Business (12) 1,450
Region 3 Business (33) Health Science (14) Construction (7) 1,016
Region 4 Construction (15) Health Science (14) Business (12) 1,088
Region 5 Agriculture (22) Manufacturing (13) Transportation (11) 754
Region 6 Business (16) Agriculture (14) Health Science (13) 2,021
Region 7 Business (32) Agriculture (20) Hospitality (11) 1,510

NOTE: This table shows the top three career clusters in each workforce development region based on the share of the
region’s CTE completers in each cluster. The share of CTE completers in the region who are in the noted cluster is given in
parentheses. The first column indicates the most popular cluster, the second column the second-most popular, and the
third column indicates the third-most popular. These numbers are based on completions in the 2024-2025 school year.




FIGURE 2
West Virginia Workforce Development Regions

FIGURE 3
Number of Districts with Career Technical Education Completers in Each Career Cluster
in 2025
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SOURCE: Features information from WVDE, undated.
NOTE: This figure shows the number of school districts with at least one student completing a program of study in each career cluster in the
2024-2025 school year. There are 55 public school districts in West Virginia. The virtual schools are excluded from this figure.




exclude Agriculture because the occupation data are
based on nonfarm payrolls.® In addition, the number
of jobs that are associated with Agriculture is likely
an undercount, and agriculture wages do not reflect
the full sector.

Figure 4 shows the number of CTE completers
in each cluster, as well as median annual wages and
projected annual job openings in linked occupations.
In this figure, the size of the bubbles corresponds to
the number of CTE completers. The y-axis represents
median annual wages, and the x-axis represents the
total projected number of annual job openings. Thus,
career clusters in the top right portion of the plot
connect to high-wage, in-demand occupations. We
provide employment numbers, job growth projec-
tions, and wage data for occupations linked to each
cluster in the appendix.

FIGURE 4

Generally, West Virginia students complete
CTE programs in clusters with at least moderate
job opportunities. The most popular clusters link
to occupations with wages that are close to or above
the state annual median ($43,915 per year) and a
moderate number of job openings. Business is the
most popular career cluster; related occupations
have many job openings, and median wages for these
jobs ($51,367 per year) exceed the statewide median.
Marketing and Hospitality are also linked to a high
number of job openings, but wages and the number
of CTE completers are lower.

Figure 4 also highlights the challenges in find-
ing fields that are both in demand and high wage.
The highest wage fields—STEM and IT—have few
job openings in West Virginia. Thus, emphasizing
CTE in such fields as Business, Health Science, Con-

Annual Career Technical Education Completers, Median Wages, and Projected Annual

Job Openings by Cluster
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SOURCE: Features employment data and projections come from WWV, undated; and CTE completion data and occupation-to-cluster mappings
come from WVDE, undated.

NOTE: The bubble size corresponds to the number of CTE completers in the career cluster. Wage data are based on the first quarter of 2024, while
annual job openings are based on WWV’s 2022-2032 projections. Because these data are based on nonfarm payrolls, the Agriculture job numbers
are likely an undercount, and wages do not reflect the full agricultural employment. The bubble for Arts is underneath the bubble for Government.




struction, and Manufacturing—with many annual
openings and wages that are higher than the state
median—may be the most promising approach.
Fortunately, these pathways have a large share of the
CTE completers.

Health Science, Transportation, and Manu-
facturing are the fields with the largest projected
job growth (see Table A.2).” Although these fields
have modest CTE enrollment, there may be room to
expand them further, given state workforce needs.

Furthermore, Manufacturing and Transporta-
tion are a good fit for CTE because most aligned
occupations do not typically require a bachelor’s
degree for entry. Thus, students may have attractive
work opportunities after high school or on receipt of
a short-term credential. Looking across all clusters,
occupations linked to Manufacturing, Hospitality,
Transportation, and Marketing are least likely to
require a bachelor’s degree for entry, whereas those
linked to STEM, Education, and IT are most likely
to require a bachelor’s degree for entry. Thus, deci-
sions about which CTE programs to expand also
depend on whether students aim to enter the work-
force directly after high school or view CTE as a path
to postsecondary education. Different education
requirements across fields also influence the median
wages shown in Figure 4.

Alignment by Workforce Development
Region

We next examine how the number of students com-
pleting CTE clusters aligns with job opportunities
in each workforce development region. Aligning
workforce development with local workforce needs
is important because many people prefer to live and
work close to where they grew up.® Furthermore,
regional employers often see local workers and stu-
dents as key to their workforce pipeline, and out-
migration has negative consequences for employers
and employment in distressed areas (Bartik, 2020).
Thus, it is important for both workers and regional
economies to train students in areas with local
employment demand.

We constructed an index of local occupational
outlook to measure alignment between local jobs

and CTE. We based this index on projected annual
openings, projected job growth, and median wages
for the occupations in each workforce development
region that are linked to each career cluster. To
create this index, we first standardized measures of
projected annual openings, projected job growth,
and mean wages. Then, for each career cluster and
workforce development region, we took the average
of these three measures, giving equal weight to each.
We also standardized measures of CTE completions
within each workforce development region.® Then,
we estimated the correlation of the CTE completion
measure and the occupational outlook index within
each workforce development region. We excluded the
Agriculture career cluster from this analysis because
farm jobs are not well captured by the data, and
they were disproportionately concentrated in some
regions of the state.

Figure 5 shows the correlations between the
occupational outlook index and CTE completions.
These correlations represent the extent of the align-
ment between CTE completions and jobs in each
region, with darker blue representing higher align-
ment (or correlation) and lighter blue representing
lower alignment.

Alignment is highest in Region 6 and lowest in
Region 1. Many students in Region 6 complete CTE
in Health Science, Construction, and Business, and
these clusters tend to have many local job openings
and moderate to high wages and growth. Business is
the most popular cluster in Region 1, but the number
of jobs linked to Business CTE in this region is pro-
jected to shrink. Health Sciences and Hospitality
have a lot of projected regional growth but less than
one-half as many completers, making them good
clusters to grow.

If we include Agriculture in our measures, align-
ment in Region 5 looks much worse because Region 5
has a large share of its completers in Agriculture, but
the occupation data indicate few nonfarm job open-
ings. The farm employment data also indicate that
the share of workers on farms in Region 5 is slightly
below the state average.

Trends were generally similar with alternative
measures of alignment. The appendix includes infor-
mation on how the alignment measures varied across
indexes, regions, and with and without Agriculture.




FIGURE 5

Correlation Between Career Technical Education Completions and Occupational
Outlook in the Region

Less aligned

More aligned

NOTE: This figure shows the extent to which CTE completions are aligned with occupational outlooks in each of West Virginia’s seven workforce
development regions. Occupational outlook is an index of three standardized measures: projected annual job openings, projected job growth, and
median wages. It is computed at the region and cluster level and standardized at the region level. CTE completions are standardized within each
region. The shading reflects the correlations between the two standardized measures. Darker shading represents greater alignment.




There is some small variation in alignment patterns
based on the relative importance of projected annual
openings, wages, and projected growth because some
fields have a lot of job openings but low wages and
vice versa. The appendix contains more details on
enrollments, job growth, and wages by region for
further exploration of these trade-offs.

Promising Approaches for
Strengthening Career Technical
Education and Work-Based
Learning in High School

Next, we highlight strategies for expanding CTE,

as well as related WBL opportunities, to better pre-
pare students for local jobs. Because West Virginia,
like many states, is interested in expanding WBL
beyond CTE, we include examples of WBL outside
traditional high school CTE. These may include reg-
istered apprenticeships, pre-apprenticeships, short-
term internships, and employer-based career explo-
ration activities. The following sections highlight
some key strategies and experiences from across the
United States.

State-Level Guidance and Support

State leaders are essential for creating a clear vision,
identifying priority areas, and establishing program
structures. State leaders should ensure that the policy
environment is conducive to expanding WBL and
CTE and consider offering financial support to cover
expenses from WBL programs. Some examples of
proactive state approaches to supporting CTE and
WBL include the following:

o Maryland integrates apprenticeships with its
CTE program, and North Carolina’s com-
munity college system plays a key role in its
apprenticeship opportunities (Maryland State
Department of Education, undated; Appren-
ticeship NC, undated).

o The Iowa Department of Education, Iowa
Department of Health and Human Services,
Iowa Hospital Association, employers, and
community partners created a tool kit for
WBL in Health Sciences, which addresses

State leaders are
essential for creating a
clear vision, identifying
oriority areas, and
establishing program
structures.

concerns around privacy, safety, labor law,
liability, and transportation (Iowa Depart-
ment of Education and Iowa Department of
Public Health, undated).

o Missouri and Florida provide tax credits to
businesses that employ WBL students (Mis-
souri General Assembly, 2023; Florida Senate,
2023).10

Employer Engagement

It goes without saying that WBL programs require
employer buy-in to be successful. But negative
employer perceptions, costs, liability concerns, and
labor laws limit many employers from expanding
WABL. State and local leaders should ensure that CTE
and WBL programs focus on skills and occupations
in high demand and that these programs are aligned
with industrywide standards and industry-valued
credentials so that their value is clear to employers.
In addition, engagement with prospective employers
is key. Intermediary organizations often help broker
partnerships between employers and schools to create
youth apprenticeships and WBL opportunities (Katz
and Elliott, 2020).

To address employers’ concerns about labor laws
and workers’ compensation, state agencies or com-
munity partners can explain relevant federal and
state labor laws to employers and clarify that youth
can work in many of the same occupations as adults
(National Governors Association, 2024). In addition,
states have taken the following approaches to address
these concerns:




o Several states allow school districts, commu-
nity colleges, or intermediary organizations
to serve as the employer of record for WBL
participants and provide liability coverage
(National Governors Association, 2024).
ExcelInEd compiles a detailed list of actions in
this area and examples from across the states
(Canney and Mezera, 2020).

o The Indiana Department of Education is
establishing liability and workers” compen-
sation insurance that can be purchased by
employers that provide WBL (Indiana General
Assembly, 2022).

» Nevada allows school districts to obtain liabil-
ity insurance for students in WBL (Nevada
Legislature, 2023).

o The state of Washington directed agencies to
reduce age restrictions on when students can
start a program, take a certification or licen-
sure test, or work in a profession (Washington
State Legislature, 2025).

School and community
leaders should help
communicate the
benefits of programs
and describe clear
connections to
postsecondary
pathways and job
opportunities.

Bolster and Accommodate Student
Interests

Student interest in CTE and WBL also drives pro-
gram success. Many fields have low participation
because of limited student and family interest or
negative perceptions about a field’s related careers.
School and community leaders should help com-
municate the benefits of programs and describe clear
connections to postsecondary pathways and job
opportunities. However, even among interested stu-
dents, additional barriers to participation remain.

Inflexible high school schedules and diploma
credit hour requirements may limit student and
employer engagement in WBL and the benefits from
these programs. For example, an examination of
Indiana’s youth apprenticeship program found that
high school requirements reduced students’ ability
to learn occupational skills quickly and employers’
return on investment, while evidence from Colorado
suggests that students struggle to balance school and
work commitments (CEMETS iLab Indiana, 2024;
Katz and Elliott, 2020). To address these concerns,
the Indiana Department of Education is revising
high school graduation requirements so that stu-
dents have more time to enroll in WBL programs
(CEMETS iLab Indiana, 2024). Illinois is also work-
ing to overcome participation challenges through a
pilot program that awards grants to help students
afford transportation and other costs related to pro-
gram participation (Illinois General Assembly, 2022).
States should explore more options for expanding
flexibility in when and where students participate in
these programs.

Examples in Health Sciences

Finally, we identified examples of ways that states
increase CTE and WBL in Health Sciences, which is
the cluster we recommend West Virginia focus on
expanding the most.

o A training fund in the state of Washington
is developing high school apprenticeship
programs for medical assistant and phar-
macy technician occupations. Through this
fund, students receive training at skills cen-
ters, a high school diploma, college credit,

10



and national certification (SEIU Healthcare
1199N'W Multi-Employer Training Fund,
undated; Health Care Apprenticeship Consor-
tium, undated).

« Virginia high schools can establish Governor’s
Health Science Academies, which enable high
schoolers to gain WBL experience, college
credit, and industry certifications. Academies
involve partnerships between public schools,
employers, and colleges and include certifica-
tions in nursing, in phlebotomy, and as emer-
gency medical technicians (Virginia Depart-
ment of Education, undated; Alexandria City
High School, undated).

o Florida requires a few high schools to develop
programs that accelerate student entry into
postsecondary health care programs and pro-
vides program development funding. Florida
also created a program to offset the adminis-
trative costs for training health care residents
and students at health care facilities and sets
hourly reimbursement rates. This legislation
could be a model for reimbursing the costs of
providing WBL (Florida Senate, 2024).

Recommendations

Overall, CTE in West Virginia appears well aligned
with local jobs. This may reflect initiatives by the
WYVDE and its partners to communicate information
to schools and students about job prospects that are
aligned with different CTE pathways. However, there
are additional areas for growth. We recommend that
West Virginia leaders take the following actions to
expand CTE and WBL and improve their alignment
with local jobs:

1. Continue expanding CTE in Health Sciences.
Health Sciences has high projected growth,
many projected annual openings, and high
wages. Although it is a relatively popular
career cluster, the number of job opportunities
and high wages far exceeds most other oppor-
tunities in the state, so it is likely valuable to
further expand this program. Construction,
Manufacturing, and Transportation are also
promising areas for CTE growth.

State, district, and
school leaders should
WOrk on increasing
completion rates in
clusters in which there
are many high-paying
local jobs and identify
reasons for limited
completions.

2. Each region should review local jobs and align
CTE offerings accordingly. Job opportunities
and CTE enrollment vary across the state. For
instance, STEM programs are aligned with
high-wage jobs, but there are only critical
masses of such jobs in a few parts of the state.
Schools and districts should use the state-
provided data to determine which clusters are
linked to good local jobs. Then, they should
shrink the programs with poor job outlooks
and expand the most-promising ones. State
leaders should support this effort, for example,
by assisting in finding staff for high-demand
fields and offering tools to increase student
interest.

3. Position students for high-wage jobs within
fields. Such fields as Marketing, Hospital-
ity, and Transportation have many jobs and
large projected growth but low average wages.
However, even fields with low average wages
may have some jobs with higher-than-average
wages. For instance, Hospitality has the most
jobs in the state and the lowest average wages,
but these wages are above the state median for
lodging managers and food service managers.
Schools should also work to connect students
with local employers (e.g., through apprentice-

1



ships or internships) so that they are well posi-
tioned to advance within these fields.

. Increase student progression from initial
participation to completion. Although CTE
completions are well aligned with local jobs,
many students who participate in CTE do not
complete a program of study. State, district,
and school leaders should work on increasing
completion rates in clusters in which there
are many high-paying local jobs. State leaders
should also identify reasons for limited CTE
completions, such as testing requirements or
scheduling challenges, and provide support
for addressing these barriers.

. Expand WBL opportunities beyond CTE
courses. WBL can be a promising approach
for engaging more students in career-oriented
education and preparing them for in-demand
jobs after high school. The state should
explore a variety of opportunities (e.g., pre-
apprenticeships, registered apprenticeships,
and more-informal career explorations) that
can work for students and employers with dif-
ferent constraints. Some of the strategies high-
lighted previously can also be used to over-

come common challenges in building WBL
experiences, such as engaging local employers
and increasing student interest.

. Communicate program benefits and career

pathways to prospective students and
employers. Many students, families, and pro-
spective employers are not aware of CTE or
WBL programs and their benefits. School and
community leaders should help disseminate
information about the benefits of these pro-
grams and how students and organizations
can participate. Such communication includes
describing clear connections to postsecondary
pathways and job opportunities for students.
For employers, it includes explaining the skills
that students obtain and how the acquisition
of such skills can meet workforce needs. West
Virginia Board of Education’s CareerTechWV
booklet (2024), which summarizes this type
of information, is a good first step. Next, it
would be helpful to focus on ensuring that
students, families, and employers are aware of
this information through direct outreach or
events.
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APPENDIX down of employment in farms by region in West Vir-
Supplementary Materials ginia, information on job growth and wages by CTE
The supplementary materials presented in this career cl.uster, alignment by reg10n and measures.of
. . . occupational outlook, and regional CTE completions
appendix include information on how we conducted

in relation to occupational outlook.
this study and its limitations, a percentage break- P

How We Conducted This Study

We used data from WVDE (undated) and WWYV (undated). WVDE provided data on the number of students
who complete each program of study, as well as the number of students who complete each career cluster for
each workforce development region and school district. WVDE also provided a crosswalk of career clusters
to occupations at the six-digit Standard Occupational Classification code level. We used this crosswalk to link
public data on employment, wages, and workforce projections from WWV. We focus on WVDE data from the
2024-2025 school year. WWYV data on actual employment and wages are from the first quarter of 2024, and
projections are for 2022-2032.

We conducted the alignment analysis using occupation data from WWYV (undated). These data include nonfarm
payrolls and exclude farm employment and self-employment. Many jobs connected to the agriculture career
cluster may not be captured in the occupation data. As a result, agriculture may be a more promising field

than these data suggest. A separate data source indicates that, statewide, about 2.5 percent of employment

is linked to farms, with the largest shares of farm employment in regions 4 (5 percent of employment) and 7
(3.8 percent of employment) (Bureau of Economic Analysis, 2023). Table A.1 shows farm employment shares by
region. Because these farm employment data cannot be readily integrated with the other data sources, analy-
ses pertaining to agriculture should be interpreted with caution. Most of our main alignment measures exclude
agriculture, although estimates including agriculture are given in Table A.1. In addition, some fields (such as
STEM, IT, and Finance) may also prepare students for good jobs but in occupations that are less prevalent in
West Virginia.

We created an occupational outlook index at the workforce development region level to measure alignment
between workforce opportunities and CTE enroliment. Within each workforce development region and for each
career cluster, we standardized measures of projected annual job openings, projected job growth (in numbers),
and median wages for the occupations linked with that career cluster. These standardized measures then indi-
cated how jobs linked with that career cluster compare with jobs linked with other career clusters. All standard-
ized measures have an average of zero. We then combined these three standardized measures into an index by
averaging them for each career cluster and workforce development region, weighting each measure equally. We
also explored similar indexes based on the following combinations of standardized measures: (1) median wages
and projected annual openings, (2) median wages, projected growth (in numbers), projected annual openings,
and mean entry wages, and (3) median wages, projected growth (in percent terms) and projected annual open-
ings. Table A.3 shows how measures of alignment vary across the indexes.

Limitations

This study has a few key limitations. First, the findings are all descriptive and do not represent any causal rela-
tionships between entering a CTE program or occupation and employment outcomes. Second, the employment
and wage data are based on averages across all jobs linked to a career cluster. There is substantial heteroge-
neity across occupations in workforce outcomes, and we do not have information on which occupations CTE
completers are most likely to pursue. Third, each occupation is only linked to one career cluster; however, there
may be some occupations for which training in multiple career clusters would be relevant. Finally, defining good
jobs is subjective. Tables A.3 and A.4 provide more nuance around alignment between CTE completions and
related occupation statistics that may be helpful in thinking more holistically about alignment.
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TABLE A1

Share of Employment in Farms by Region of
West Virginia

Workforce Development Region Share of Farm Employment (%)
Statewide 2.5
Region 1 3.0
Region 2 1.0
Region 3 0.2
Region 4 5.0
Region 5 21
Region 6 2.9
Region 7 3.8

SOURGE: This table uses employment data from 2022 from Bureau of Economic
Analysis, 2023.

NOTE: This table shows the estimated share of employment in each workforce
development region that was on farms.
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TABLE A.2

Job Growth and Wages by Career Technical Education Career Cluster

For Occupations in West Virginia Linked to This Career Cluster

Projected Projected

Projected Annual Job Projected Mean Median Mean Entry

Career Annual CTE  Current Annual Openings Growth Job Growth Wages Wages Wages
Clusters Completers Employment Openings  Subbac (%) (# Jobs) ($) ($) ($)
Business 2,038 102,090 12,045 9,889 0 -443 56,867 51,360 35,802
Health 1,202 76,540 7,236 4,985 9 6,873 72,904 67,605 52,372
Science

Agriculture 1,193 6,470 1,011 924 6 444 48,887 47,123 34,847
Construction 1,133 51,790 5,769 5,441 3 1,669 59,106 56,453 40,840
Manufacturing 844 41,580 4,765 4,765 4 2,022 56,803 53,023 38,357
Hospitality 842 85,820 14,634 14,634 2 1,777 31,118 28,463 23,253
Transportation 742 47,940 5,786 5,742 4 2,252 47,071 44,333 33,965
IT 429 7,100 498 211 9 626 86,210 82,182 56,181
Law 349 24,250 2,422 2,199 2 508 57,426 52,711 38,850
STEM 295 5,590 415 0 9 493 105,871 100,617 70,676
Government 287 6,860 568 257 2 151 61,810 56,866 40,079
Arts 275 5,030 588 328 3 177 57,677 57,229 40,523
Human 224 16,040 2,296 1,803 6 1,158 43,228 40,614 31,379
Services

Finance 177 18,750 1,582 796 3 619 71,531 62,619 44,848
Education 140 37,640 3,013 370 4 1,491 64,391 59,624 44,359
Marketing 93 62,600 9,393 9,035 0 167 39,897 35,513 26,763

SOURGCES: This table summarizes the number of CTE completers by career cluster in the 2024-2025 school year based on data from WVDE, undated.
The remaining columns summarize information about the occupations linked to each career cluster. This is based on data from WWV, undated.

NOTE: Employment and wage data are based on the first quarter of 2024. The projected annual openings and job growth are based on projections from
2022-2032. (The projected job growth in raw numbers is not equivalent to the percent change in job growth and employment because projections are
based on the 2022 baseline employment, while the employment column reflects employment rates in the first quarter of 2024) Subbac is an abbreviation
for sub-baccalaureate. Annual openings subbac represents the number of job openings expected in occupations that do not typically require a bach-
elor’s degree for entry. Mean entry wages is the mean wage for individuals in the bottom third of the wage distribution.
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TABLE A.3
Alignment by Region and Measures of Occupational Outlook

Main Index: Index 2: Index 4:

Median Wage, Median Wage, Index 3: Median Wage, Mean Entry
Workforce # Projected Growth, % Projected Growth, Median Wage, Annual Wage, # Projected Growth,
Development Region Annual Openings Annual Openings Openings Annual Openings
Excluding agriculture
Region 1 0.29 0.42 0.55 0.15
Region 2 0.59 0.36 0.50 0.50
Region 3 0.36 0.11 0.42 0.17
Region 4 0.58 0.19 0.19 0.31
Region 5 0.45 0.16 0.19 0.30
Region 6 0.62 0.49 0.61 0.42
Region 7 0.40 0.07 0.47 0.22
Including agriculture
Region 1 0.26 0.39 0.49 0.12
Region 2 0.54 0.35 0.45 0.46
Region 3 0.36 012 0.42 017
Region 4 0.51 0.14 0.30 0.25
Region 5 0.05 0.14 -0.23 -0.06
Region 6 0.46 0.29 0.42 0.30
Region 7 0.17 -0.06 0.19 0.00

NOTE: This table shows the correlation between the occupational outlook indices and standardized measures of CTE completions by region. The top
panel excludes the agriculture career cluster, and the bottom panel includes it. The column headers describe the components of each index. All compo-
nents are weighted equally. # projected growth refers to projected job growth in terms of number of jobs, while % projected growth refers to job growth
in percentage terms. Annual openings refers to projected annual openings. Projected job growth and annual openings are based on 2022-2032. Median
wages and mean entry wages are based on the first quarter of 2024.

16



TABLE A.4

Regional Career Technical Education Completions and Occupational Outlook

Projected Annual Projected Projected Mean Median Mean Entry

Annual CTE  Current Annual Openings Job Growth Job Growth = Wages Wages Wages
Career Cluster Completers Employment Openings Subbac (%) (# Jobs) (9 (9 ($)
Region 1
Business 545 13,090 1,495 1,234 -3 -466 52,173 46,629 33,044
Construction 278 6,970 632 607 1 70 56,966 56,104 39,907
Health Science 228 9,690 863 617 5 521 65,992 65,276 48,712
Hospitality 207 11,150 2,038 2,038 8 891 31,302 28,581 22,925
Agriculture 179 1,060 174 172 2 21 42,760 41,102 30,644
Transportation 177 6,460 671 671 0 23 43,731 41,493 31,212
Manufacturing 142 4,690 431 431 2 72 49,218 45,878 32,914
Finance 118 2,190 155 73 3 55 67,628 59,343 42,546
STEM 108 370 13 0 1 2 96,301 92,010 73,128
Government 96 920 65 43 6 38 55,228 52,590 37,223
IT 95 450 30 15 -2 -1 72,746 70,722 46,255
Law 82 3,230 331 299 3 88 50,439 47,055 37,427
Arts 62 560 37 26 -6 -26 60,715 61,665 45,692
Human Services 61 2,270 247 182 5 106 41,439 39,164 31,219
Marketing 37 8,970 1,408 1379 -3 -312 33,786 30,295 24,266
Education ** 3,770 182 49 -8 -213 57,051 52,945 42,751
Region 2
Health Science 255 11,040 1,029 649 6 689 72,124 70,719 52,385
Construction 202 7,330 542 516 2 146 61,643 58,274 41,847
Business 181 14,070 1,633 1,379 1 113 53,022 47,700 34,214
Manufacturing 175 5,560 496 496 4 219 57,712 54,505 39,255
Transportation 119 6,210 522 515 1 61 46,519 43,678 33,316
Agriculture 104 310 40 40 5 18 48,653 45,753 35,359
Hospitality 96 7,320 1,637 1,637 12 964 32,429 29,175 23,165
Law 81 1,650 179 145 3 57 60,047 56,547 41,173
STEM 66 670 30 0 9 40 108,600 106,657 76,966
IT 63 710 44 23 7 45 80,232 75,427 50,337
Government 47 540 34 23 4 14 58,112 53,890 38,366
Human Services 24 2,000 280 213 7 150 41,958 40,051 30,910
Arts 17 380 39 28 -2 -8 58,238 60,553 45,535
Finance 12 2,360 199 80 6 128 69,451 61,368 45,685
Education * 4,240 355 45 1 32 63,920 57,993 43,700
Marketing * 9,740 1,352 1,316 0 -19 39,316 35,071 26,631
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Table A.4—Continued

Projected Annual Projected Projected Mean Median Mean Entry

Annual CTE  Current Annual Openings Job Growth Job Growth  Wages Wages Wages
Career Cluster Completers Employment Openings Subbac (%) (# Jobs) 9 (9 ($)
Region 3
Business 333 13,140 1,394 1,066 0 29 56,562 51,393 36,156
Health Science 145 10,930 438 300 12 541 69,682 69,130 50,016
Construction 67 5,170 501 441 3 169 59,740 56,676 40,364
Manufacturing 65 3,360 348 348 2 84 57,536 52,923 38,445
Arts 65 360 36 22 8 31 52,631 55,754 35,373
Agriculture 52 670 59 46 4 26 69,902 64,397 48,812
Transportation 51 5,780 656 647 3 188 47,942 43,922 33,964
Government 48 1,470 103 37 9 92 59,621 53,252 39,513
Hospitality 47 10,320 1,489 1,489 2 141 31,067 29,233 23,588
IT 38 1,560 117 46 14 206 80,773 78,313 55,606
Education 29 1,680 t t t ! 64,074 59,598 43,610
Law 25 5,480 522 479 3 167 59,325 52,304 40,068
Marketing 23 7,950 1,081 1,025 -2 -154 42,265 36,888 28,200
Human Services 10 2,060 259 188 9 185 47,232 46,492 35,218
STEM > 580 38 0 11 56 114,719 115,713 79,145
Finance > 3,280 271 139 5 165 74,689 63,875 46,365
Region 4
Construction 160 3,820 431 414 4 170 55,670 54,211 39,146
Health Science 148 5,000 439 313 5 246 63,825 62,654 49,746
Business 132 7,900 886 690 -1 -105 53,868 49,569 34,757
Manufacturing 122 3,190 326 326 8 254 56,390 53,730 37,097
Agriculture 93 120 1 1 -2 -2 46,518 48,182 31,765
Transportation 84 3,910 431 431 4 154 45,414 42,803 31,928
Hospitality 75 4,620 836 836 5 224 31,991 29,111 22,837
Law 65 1,380 119 105 1 7 58,422 55,548 42,286
IT 61 280 19 13 2 6 72,819 67,211 48,466
Human Services 55 1,050 155 128 2 30 39,313 38,539 30,379
Arts 31 40 21 18 3 6 46,526 36,080 28,421
Government 23 90 4 0 7 4 65,194 57,322 40,552
STEM 20 210 ik 0 16 24 110,145 104,074 79,438
Education 11 2,590 157 25 -6 -121 53,210 52,365 44,058
Finance * 1,890 164 57 4 84 77,474 73,389 49,985
Marketing * 5,970 861 842 -1 -87 35,335 32,092 24,977
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Table A.4—Continued

Projected Annual Projected Projected Mean Median Mean Entry

Annual CTE  Current Annual Openings Job Growth Job Growth = Wages Wages Wages
Career Cluster Completers Employment Openings Subbac (%) (# Jobs) ($) ($) ($)
Region 5
Agriculture 166 530 80 80 9 49 39,976 39,543 30,826
Manufacturing 96 3,650 347 347 5 179 63,463 59,401 42,463
Transportation 85 3,630 408 408 1 34 48,742 46,367 36,136
Health Science 75 5,650 471 326 4 223 66,612 66,462 52,144
Construction 62 3,570 327 314 -1 -33 66,319 65,038 46,026
Hospitality 60 4,990 975 975 4 229 31,640 29,152 23,677
Arts 45 90 5 0 -2 -1 39,699 38,345 31,169
Business 39 8,080 898 739 -2 -200 56,133 51,734 35,786
IT 37 440 33 15 5 24 83,414 79,546 55,533
Education 36 1,830 135 20 -2 -30 55,544 56,345 43,269
STEM 29 260 12 0 4 9 114,241 107,242 79,460
Finance 14 1,480 132 57 6 94 71,282 59,766 43,992
Marketing * 4,390 608 583 -1 -52 37,438 33,568 25,689
Law ** 1,300 119 103 5 60 61,491 57,185 41,785
Government * 290 13 0 3 6 71,054 66,061 43,485
Human Services * 920 138 119 1 7 41,106 38,497 30,687
Region 6
Business 329 22,670 2,480 2,009 0 -50 57,088 50,986 35,757
Agriculture 292 1,010 133 118 -1 -9 54,665 52,912 40,341
Health Science 271 19,560 1,943 1,197 16 3,174 73,073 68,740 53,842
Construction 253 11,780 1,290 1,222 3 450 58,769 56,030 40,095
Hospitality 196 16,180 2,895 2,895 5 873 32,365 29,374 23,415
Transportation 169 10,220 1,161 1,151 3 328 44,994 42,096 31,928
Manufacturing 145 7,200 733 733 1 97 57,394 53,613 36,726
IT 108 1,490 112 40 9 135 92,360 85,236 58,828
Law 66 4,050 390 344 1 32 64,239 57,701 43,960
STEM 51 1,090 84 0 6 61 99,302 92,979 63,965
Human Services 43 2,940 360 258 6 168 42,721 39,579 31,684
Education 37 8,890 693 80 2 184 78,249 68,755 46,118
Government 23 1,160 121 51 3 | 62,054 58,435 39,926
Arts 19 820 77 43 1 8 58,748 58,497 42,686
Finance 10 3,230 272 114 6 184 72,799 64,474 45,666
Marketing * 13,740 1,714 1,640 1 104 38,545 34,644 26,345
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Table A.4—Continued

Projected Annual Projected Projected Mean Median Mean Entry

Annual CTE  Current Annual Openings Job Growth Job Growth = Wages Wages Wages
Career Cluster Completers Employment Openings Subbac (%) (# Jobs) ($) ($) ($)
Region 7
Business 479 9,750 1,034 784 2 230 67,714 61,981 41,064
Agriculture 307 400 65 65 8 32 44,668 43,187 31,217
Hospitality 161 7,900 1,399 1,399 8 633 35,606 33,191 25,645
Construction 111 3,470 422 399 8 357 56,988 53,539 40,305
Manufacturing 99 3,720 455 455 3 14 53,490 50,051 37,765
Health Science 80 5,890 650 428 14 898 76,423 74,829 56,408
Transportation 57 4,560 535 521 6 264 49,532 46,632 35,361
Government 50 610 39 25 3 13 69,629 66,812 46,209
Arts 36 230 10 5 8 8 66,067 67,773 41,825
Human Services 31 1,250 166 142 3 33 41,386 39,485 30,578
IT 27 960 65 32 13 108 107,274 106,378 73,842
Law 23 1,920 160 143 4 62 63,417 59,115 43,780
Marketing 17 6,460 964 941 4 225 41,596 38,310 28,865
Education 14 2,390 187 37 14 260 63,188 60,883 46,442
STEM 12 170 13 0 28 38 109,148 104,109 77,597
Finance * 1,790 152 78 1 173 75,231 69,434 46,544

SOURCES: This table summarizes, for each region, the number of CTE completers by career cluster during the 2023-2024 school year based on data
from WVDE, undated. The remaining columns summarize information about the occupations linked to each career cluster based on data from WWV,

undated.

NOTE: Current employment and wage data are based on the first quarter of 2024. The projected annual openings and job growth are based on projec-
tions from 2022-2032. Subbac is an abbreviation for sub-baccalaureate. Annual openings subbac represents the number of job openings expected in
occupations that do not typically require a bachelor’s degree for entry. Mean entry wages is the mean wage for individuals in the bottom third of the wage

distribution. Cells based on fewer than ten students are suppressed and noted as **. Cells with missing data are denoted as ‘.
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Notes

! This push is consistent with federal guidance in Perkins V
(U.S. Department of Education, undated). The 2018 reauthoriza-
tion of the Perkins Act required that states and districts applying
for federal CTE funding complete a needs assessment showing
how their CTE programs aligned with in-demand industries and
occupations (Public Law 115-224, 2018).

2 This report builds on work by Harris et al. (2020), which
examined alignment between CTE offerings and the labor
market by looking at more-recent data, focusing on the number
of students completing a program in each CTE career cluster.

3 The GYO program is a career pathway through which high
schoolers who are interested in becoming teachers in West
Virginia can explore teaching and take dual credit courses that
count toward their bachelor’s degree in education.

4 The data indicate 9,280 completions, but students may com-
plete multiple CTE programs, so the total number of completions
is not exactly the same as the number of students completing

a program. Participants are students who receive at least one
transcribed credit for a CTE course. CTE concentrators are stu-
dents who receive at least two transcribed credits in a WVDE-
recognized program of study. Students who participate in the
GYO programs are considered participants and concentrators
but cannot be considered completers. In the 2024-2025 school
year, 476 students participated in the GYO program.

> WVDE (undated) provided the list of occupations linked to
each career cluster. We linked these occupations to labor market
data from WWV (undated), which included wage data (as of the
first quarter of 2024) and employment projections by occupation
and workforce development region from 2022 to 2032.

6 The appendix contains more details on these analytic
decisions.

7 The actual shares of jobs that do not require a bachelor’s
degree will differ from those noted in Table A.2. The estimates
in Table A.2 are based on openings in occupations that do not
typically require a bachelor’s degree for entry. However, some
positions in occupations that typically require a bachelor’s degree
will be filled by individuals without such a degree. Meanwhile,
some openings within occupations that typically do not require a
bachelor’s degree for entry will require a degree, or a degree may
be required for more-advanced positions. Also, the typical edu-
cational requirements for occupations are based on national data
and might differ in West Virginia.

8 At the median parental income, only 30 percent of people leave
the commuting zone where they grew up, with noncollege gradu-
ates less likely to move than college graduates (Nunn, Parsons,
and Shambaugh, 2018; Austin, Glaeser, and Summers, 2018).
Mobility has also declined over time, and people are less likely

to apply to jobs that are more distant (Austin, Glaeser, and Sum-
mers, 2018; Marinescu and Rathelot, 2018).

° This standardization approach makes outcomes measured

on different scales comparable with one another. For instance,
we might say that enrollment in a cluster is one standard devia-
tion above average for all clusters in a given region. Here, we use
projected growth in terms of number of jobs rather than growth
rates because the growth rates are very sensitive to the baseline
employment numbers.

10" Missouri provides $1,500 per intern or apprentice, with the
requirement that participants work at least 60 hours per month
for two consecutive months. Florida provides $2,000 per student
intern, apprentice, or pre-apprenticeship participant for interns
who work full-time at least nine consecutive weeks, as well as for
apprentices or pre-apprenticeship participants who work at least
500 hours.
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