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May 2020 Note to Our Readers 

When we set out to conduct research on the state of skilled trades education in U.S. public high 

schools, the economy was booming, construction was abundant, and employers were clamoring 

for a wide range of skilled trades professionals. We designed our study to incorporate 

predictions of a steady flow of demand for tradespeople over the next decade. And then came the 

COVID-19 pandemic, thrusting the economy into turmoil.  

While the labor market is likely to change significantly in the coming year, our study remains 

relevant. The demand for trades professionals will not fade away. The countryôs infrastructure 

needs will persist, as will the need for skilled tradespeople to maintain the electrical, HVAC, and 

other systems that power the hospitals, offices, and factories that make our country run.  

To answer this need, we must develop a steadily flowing talent pipelineðone that extends from 

Americaôs youth to adult jobseekers and provides well-paying opportunities to a broad range of 

people. To build that pipeline we must ensure that each student rising through our secondary 

education system has access to high quality trades education ï to help them prepare for 

essential, in -demand careers that donôt necessarily require a four-year college degree, and to 

enhance their education through relevant, hands-on learning. 

In the best of times, our career and technical education system has faced challenges, which we 

describe in our report. In the midst of a crisis like the current pandemic, providing high -quality 

classroom and hands-on learning experience is incredibly challenging, if not impossible.   

As the engines of the economy begin to fire again and skilled trades educators return to 

delivering in -person instruction and work -based learning experiences, we hope that our report 

provides a roadmap for overcoming challenges and building on the pockets of innovation and 

excellence we found in our research. This work remains essential to ensure preparation of the 

trades workforce that our economy will require as it recovers from the pandemic and well into 

the future.  

 

Lisa Soricone 

Senior Research Director 
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Introduction: Why we embarked on a study of 

skilled trades education in Americaôs public high 

schools 

Our country  faces a critical shortage of skilled trades workers, now and for years into the future. 

Demand is high and growing for the electricians, carpenters, plumbers, and others who build, 

maintain , and repair the infrastructure that supports the entire U.S. economy. But, due to an 

aging workforce and limited awareness of opportunities in the trades , the supply of workers 

trained for these jobs is simply not keeping pace. The gap is already slowing down projects, 

driving up consumer costs, and limiting the ability of American companies to adapt quickly to 

major changes brought on by new technology or regulations.1  

Where are the workers with  the finely honed skills needed to keep our country running? Who 

will build the highways that trucks travel to fill grocery store shelves, maintain the systems that 

keep hospitals functioning  to save lives, and service the electrical grid that powers everything 

from  schools to stock exchanges? Who will build and repair our homes, our cars, and our energy 

sources? Where is the pipeline of talented people who love and excel at working with their 

hands? And how many Americans are missing out on promising career opportunities because 

education and training canôt keep up with demand? 

One vital  source of future trades workers are the public high school students who participate in 

career and technical education (CTE) programs in the skilled trades. Trades education at the 

high school level should be a key onramp to good jobs and a broader workforce preparation 

ecosystem that includes postsecondary education and training options. High -quality skilled 

trades education in U.S. high schools could not onl y pave a path for students to access well-

paying and fulfilling careers, but also meet employer demand for qualified workers  and 

strengthen our economy at the regional, state, and national levels.  

Both the significant labor needs and the meaningful career opportunities the trades can provide 

raise important questions about how well, if indeed at all, our education system prepares young 

people to enter the trades. Yet far too little is known about this potentially vibrant part of the 

nationôs talent pipeline . Our research indicates that the current educational systemôs 

wherewithal to prepare future trades workers seems slim at worst and uneven at best. Most state 

education departments do not even reliably collect basic information that could tell stud ents, 

staff, parents, employers, and policymakers how many young people enroll in and complete 

skilled trades programs in high school, let alone illuminate  their journey to careers and further 

education after graduation . To date, no analysis has offered a comprehensive national view of 

high school-level trades education. This report aims to fill that gap.  
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With rapid advancements in technology, the broader CTE fieldðwhich today emphasizes 

opportunities in areas like STEM (science, technology, engineering, and math) and health careð

is attracting a great deal of public attention, while the trades receive little to none. While pockets 

of innovation  and creativity  offer compelling  opportunities, most high school students do not 

receive the kinds of meaningful experiences that open the trades to them as viable career 

options. Neither is the field taking advantage of the potential  for  stronger, more consistent links 

between schools, employers, and postsecondary education. Our nation needs a baseline 

understanding of the current landscape of high school skilled trades educationðand a road map 

of what could or should happen nextðto build on the promise that trades education offers to 

meet both individual and societal needs.  

JFF set out to explore this landscape at the request of Harbor Freight Tools for Schools, a 

philanthropic program of The Smidt Foundation that seeks to advance  excellent trades 

education in public high schools across America. What enhanced role could secondary skilled 

trades education play to ensure employers have enough highly skilled workers for these essential 

occupations? How can the fulfilling career  opportunities  offered by the trades be opened to a 

greater numberðand more representative groupðof our nationôs young people? 

What we found shed light on major gaps, bright spots, and significant opportunities to change 

current practice to better meet the critical labor needs of our economy, and to create 

opportunity for young Americans.  

Our Research 

To understand the state of skilled trades education in Americaôs high schools, JFF undertook  a 

50-state investigation , pursuing both  quantitative and qualitative  sources of information.  We 

reached out to CTE directors in each state and the District of Columbia  for phone interviews.  In 

addition,  we conducted 27 interviews with  experts from trades- and CTE- related organizations 

and local programs to provide additional insights  (see Appendix A for a full description of the 

research methodology and a list of those interviewe d). 

Gathering quant itative  data to establish a national view of trades education proved to be a 

challenging process. The JFF research team requested data from each state specifically on high 

school skilled trades programs, students, student outcomes, and teachers. We quickly learned 

that  this request required states to assemble data in a way they typically do not do.  

In the  United States, CTE curricula, programming , and even reporting, are generally organized 

around a set of 16 ñcareer clustersò that represent 79 career pathways.2 Yet the skilled trades are 

embedded within multiple clusters, including Architecture and Construction ; Manufacturing ; 

Transportation , Distribution , and Logistics; and even Agriculture, Food , and Natural 
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Resources. Although cluster data can provide some indication of trades education trends, they 

offer an imperfect view, as clusters may also include programs of study unrelated to the trades.  

For example, the Agriculture, Food, and Natural Resources cluster comprises courses that 

prepare students to be welders, machinists, or heavy equipment maintenance technicians, as 

well as farm managers, water quality managers, chemical engineers, animal caretakers, and 

veterinarians. Thus, reporting on trades education in par ticular required states to extract data 

based on the identification of trades courses or programs, rather than simply sharing overall 

career cluster data. Some states were able and willing to conduct this deeper inquiry; others 

were not. Those who were able completed a data survey, on paper or online, which served as the 

basis for our analysis. 

Key Findings 

Trades education operates in a data desert with a few oases. 

Obtaining state data proved to be a significant challenge. While much discussion and attention 

is currently focused on CTE generally, its data infrastructure is lagging. We found many state 

offices understaffed, and in numerous cases, extracting data to meet our request was too time 

consuming or simply impossible. 3 We ultimately obtained data from 3 8 states, though most 

states were unable to provide all of the data requested. These 38 states represent approximately 

82 percent of the nationôs public high school students.4 

In sum, our efforts to collect quantitative data in many ways mirrored what our interviews with 

50 state CTE leaders revealed: Skilled trades education sits within state CTE systems that are 

often fragmented, fail to sufficiently priorit ize the trades, and lack sufficient resources at the 

state and classroom levels, particularly  for the trades. However, our interviews with state agency 

leaders and other professionals also revealed innovations and promising practices that could 

guide the way forward. 

High school skilled trades education offers students high-value opportunities. 

Students participating in skilled trades classes can gain not only valuable technical skills  and 

work experience, but also the academic and personal skills needed to be successful in whatever 

path they choose after high school.  Some start earning good money in their chosen trade while 

still in high school. 

Despite these opportunities, trades education practitioners report negative 

perceptions among students, families, and counselors.  

This was a consistent theme echoed by educators and administrators across nearly every state. 

Interviewees routinely report ed that t rades education is too often associated with ñdirtyò shop 



 

 

8 

classes leading to ñdead-endò jobs. This misperception leads many students and families to 

overlook opportunities in the trades.  

Most of the skilled trades education data that states collect are not used to 

improve programming or ensure that programs meet labor market needs. 

Rather, they are used primarily for compliance purposes. Most of the high school skilled trades 

data that states collect are interwoven with broader CTE data that states report to the federal 

government to meet requirements for receiving federal funding.  Overall, the data are insufficient 

to paint a complete picture of student participation and results.  

To the degree the data reveal trends, they show a misalignment between student 

participation and labor market demand for skilled trades workers. 

Some subjects like automotive services and welding are enrolling students at much higher rates 

than other areas like construction,  manufacturing, plumbing , and electrical. If these practices 

continue, the result will be even more significant shortages of skilled workers  in the trades areas 

most in need of labor supply. 

The data also show glimpses of the positive outcomes many high school trades students achieve 

in graduation  and college enrollment. But participation amon g student subgroups is uneven; 

some, like girls and students of color, are not well represented.  

Trades education faces looming teacher shortages and significant funding 

constraints. 

With an aging teacher workforce and stiff competition from higher -paying jobs in industry, 

skilled trades teacher positions will be increasingly difficult to staff.  States, districts , and 

programs face overall resource challenges that can limit access to quality programming  and up-

to-date equipment and materials. 

These challenges stand in stark contrast to the exciting developments and 

renewed interest in CTE overall, as well as the innovations in skilled trades 

education that show how powerful these approaches can be.  

CTE is widely supported and on the tips of policymakersô tongues; labor shortages are causing 

employers to look to high schools in ways they previously hadnôt, in order to build their talent 

pipelines; and there is renewed interest in apprenticeship and pre-apprenticeship, an area in 

which the trades have long offered strong models and outcomes. Given this attention, w e are in 

a rare moment of opportunity for alignment  among educators, industry, policymakers, and 

students to fulfill  the promise that trades education offers.  
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Roadmap to the Report 

This report summarizes what we learned in our exploration of skilled trades education  in the 

nationôs public high schools. We offer it to state education leaders; to policymakers at all levels 

of government; to concerned educators, counselors, and parents; and to employers and those 

operating and developing apprenticeship and other workforce development programsðin other 

words, to all who understand, or wish to understand, the stakes for our communities and 

country.  

The report is organized as follows: 

Part 1. Trades in the labor market: A story of need and opportunity  

Part 2. Data: What we knowðand donôt knowðabout public high school skilled trades education 

students, teachers, and outcomes 

Part 3. Skilled trades education today: Not your parentsô voc ed 

Part 4. The state of the field: Challenges and promising practices 

Part 5. Recommendations: A call for increased understanding and action  

We hope that th is report will : 

¶ Stimulate discussion and reflection among educators, parents, business and labor 

leaders, and policymakers across the country; 

¶ Raise the profile of skilled trades as an important area of CTE that merits more 

attention ; 

¶ Encourage the development and strengthening of trades education programs; and, 

ultimately,  

¶ Contribu te to making high-quality trades education available to more young people as 

they determine their education and career paths beyond high school.  

Itôs time to pay attentionðand to do far more to prepare young people for the careers that build  

our country and keep it running.  
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The Skilled Trades Covered in This Report 

For the purposes of this report, we employ the definition of the ñskilled tradesò used by 

Harbor Freight Tools for Schools: ñProfessions that emphasize the expert use of tools and 

materials to build or repair products and structures, and which lead to good jobs with 

strong potential for  advancement and high wages.ò  

The large majority of skilled trades coursework covers the following trades areas: 

¶ Advanced manufacturing  

¶ Carpentry 

¶ Construction  (which can include masonry and other specialties, and sometimes 

serves as an overall descriptor for courses that include multiple other trades on this 

list ) 

¶ Electrical 

¶ Heating, ventilation, and air condition ing (HVAC) 

¶ Plumbing   

¶ Transportation mechanics and repair 

¶ Welding 

We recognize that many high school students study the skilled trades within agricultural 

courses. However, course categorization practices at the state and local levels make it 

difficult to determine the extent of trades-specific study with in each of these classes. 

Accordingly, though we recognize trades education may occur in these courses, we have not 

included agriculture classes in this study.  
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Part 1. Trades in the labor market: A story of 

need and opportunity  

A Need for Trades Workers Now and in the Future 

Demand for skilled trades workers in the United States is not merely high , it is soaringðthe 

highest of any occupational area in the country, as well as globally.5 Skilled tradespeopleð

including electricians, welders, mechanics and othersðare in greater demand than sales 

representatives, engineers, or IT professionals. For the past decade, the trades have ranked 

among the top five hardest roles to fill .6  

Demand is high for multiple reasons, including an economic upturn thatôs driving a boom in 

construction.  The United States also faces a crumbling national infrastructure. Only skilled 

tradespeople can repair and update the roads, bridges, dams, transit systems, airports, and 

seaports that keep our economy and our communities moving.7  

The skilled trades include over 11 million workers in the United States.8 Labor market data show 

a clear and steady need for many more trades workers over the next decade, with 1.3 million job 

openings annually through 2028 .9  

The trades face an aging workforce. In 2018, fully half of skilled trades workers in the United 

States were 45 years and older, including almost a quarter over age 55.10 The need for 

replacement workers exceeds the need to fill new jobs, as current skilled tradespeople change 

careers or retire.11 A JFF analysis shows that, among the 1.3 million annual openings, for each 

new job in the trades created annually, there are 15 openings due to replacements (see Appendix 

B for a list of job openings by trade area ).12  

The need is most acute in manufacturing, where there are projected to be over 294,000 

openings each year, but less than 3,800 represent new positions.13 

Economic Opportunity in the Trades 

The trades offer opportunities for well -paying career paths, often without requiring young 

people to incur significant  college debt, which now averages close to $30,000 per student.14 

Leaving high school with marketable skills, many students can work while they attend college, or 

participate in apprenticeships that offer college credit along with a salary. In 2018, construction 

trades workers earned an average of over $49,000, with first -line supervisors earning an 

average of $70,000.15 Electricians earned an average salary over $59,000, with plumbers, 
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pipefitters , and steamfitters reaching a similar average level of over $58,000. 16 For construction 

workers who advance to higher levels of management, average salaries reach over $90,000.17  

Well -designed high school trades programs that lead to postsecondary training and industry -

based credentials position students to pursue multiple pathways to opportunity. Many jobs in 

the skilled trades require some college or additional training . Increasingly,  high school 

programs are offering dual enrollment options in which students can earn college credit or even 

associateôs degrees while in high school, thereby accelerating their path to higher education and 

employment . Nationally, more than  1 million ðof the nationôs 15 million ðhigh school students 

are taking college courses through community colleges. A 2017 study found that 88 percent of 

community college dual enrollment students continued in college after high school, and most 

earned a degree or transferred within six years.18 

However, education after high school is not the sole route to a good job in the trades. As CTE 

directors interviewed for this study reported, t rades students often have opportunities to earn 

well above minimum wage even while they are in high school, and students who have excelled in 

the trades can earn a solid salary right after graduating. Some trades graduates go straight to 

full -time work ; some continue learning while working part  time in order to continue advancing 

along their career paths.  

Apprenticeships are another way the trades offer students the chance to ñearn and learn.ò 

Registered Apprenticeships exist for a full range of trades careers, integrating  paid on-the-job 

training, related classroom instruction, ongoing assessments against skill standards, and 

acquisition of nationally recognized , portable industry credentials. In 2018, more than 180,000 

Registered Apprentices were active in construction and manufacturing alone. 19 Modern 

apprenticeships can also incorporate college credit and degrees. For example, an apprenticeship 

with the International Association of Heat and Frost  Insulators and Allied Workers provides 

classroom instruction that includes math, applied physics, mechanical drawing, and digital  

technology, and apprentices can earn 45 college credits at no cost.20 The New York City 

Plumbersô Union apprenticeship program leads participants to a full associateôs degree. 21 

Coloradoôs CareerWise apprenticeship program for high school students incorporates college 

credit as a way to help make college more affordable.22 Individuals who complete an 

apprenticeship are better off than their peers, research has shown: one study found that 

apprenticeship completers earn $240,000 more over  the course of their careers than similar 

nonapprentices.23  

While the trades offer employment opportunities with  unions and businesses of all sizes, the 

field also offers opportunities for  encouraging entrepreneurship.  Once they obtain their training, 

journeyman status and/or licenses, many trades workers launch their own independent 

businesses as plumbers, carpenters, painters, electricians, and contractors. These businesses 

create opportunit ies for owners and those they hire as businesses grow. 
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The diagrams below demonstrate the range of potential next steps beyond high school that 

students can pursue in two broad trades fields: construction and manufacturing.  Though these 

pathways may not include some of highest earners in the trades, they offer an example of the 

multiple routes available to trades students throughout their education and careers. In th e first 

example (Figure 1), a graduate of a high school construction program has potential for a career 

that results in a family -supporting  salary, whether their first move after graduation  is to pursue 

an apprenticeship, a community college credential, or a four-year college degree. In the second 

example (Figure 2) , an advanced manufacturing student has access to educational choices that 

range from a short-term certificate to a two- or four -year degree, whether immediately after 

graduation or pursued in succession over time. 

 

Figure 1. Career Pathway in Construction24 
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Figure 2. Career Pathway in Advanced Manufacturing25 

 

The bottom line is that high school trades education can offer students many opportunities  

beyond graduation. Moreover, the trades give students a full range of choices beyond high 

schoolðfull -time employment, combining work and school, training programs, apprenticeships, 

and two- and four-year postsecondary education optionsðthat can lead to satisfying, well -paid 

careers in sectors clamoring for  skilled workers. Important questions remain about whether 

weðeducators, counselors, employers, state departments of labor, and elected officialsðare 

ensuring that all students understand the opportunities that trades offer , that interested 

students can access quality programs in high school, and that trades students are well-informed 

about their options upon graduation.  
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Part 2. Data: What we knowðand donôt knowð

about public high school skilled trades students, 

teachers, and outcomes 

There is clearly significant  demand for skilled trades workers and great potential economic 

opportunity for people who enter the trades. So how are high school skilled trades programs 

across the country doing in opening the doors to those career pathways, and in onboarding a 

supply of candidates to fill th ese jobs? 

This is not an easy question to answer. Our study is the first contemporary and comprehensive 

effort to seek out this basic landscape data. To reiterate, JFF asked all 50 states and the District 

of Columbia to provide basic data about their skilled trades programs and participants: what 

programs are offered, who participates, and what outcomes trades students achieve. Thirteen 

states failed to provide any data. Only five states provided data in all categories requested. In 

total, we received data from 38 statesða group representing 82 percent of public high school 

students in the United States, as noted above (see Figure s A1 and A2 in Appendix A  for an 

overview of state data responses). 

Despite these limitations, the data suggest important  trends in high school skilled trades 

education that reinforc e the need for more attention to this area of CTE and the opportunities 

for economic mobility it can offer.  

Labor Market Demand Cannot Be Met by Current Supply 

Participation in Trades Education 

It is difficult to get a precise count of students engaged in high school  trades 

education . Identifying  trades students can be challenging, as trades classes are labeled 

differently across school districts,  and the trades can sit within several of the career clusters that 

are used for federal reporting.  For example, welding is counted as part of manufacturing  in some 

district s and part of agriculture  in other s. The lack of good estimates of participants  makes it 

difficult to determine whether the programs align with labor market needs ðor to answer 

important policy questions about funding, staffing , and other resource allocation.  

Among the more than 15 million high school students in 2016-17, 32 states reported more than 

870,000 students in trades education (see Figure 3).26  Among these 32 states, this represents 

8% percent of the high school population and roughly  14 percent of the 6.3 million  participants  

in CTE programs.27 Some of these students will go on to complete a program of study and 

pursue a career in the trades. Others may take a single course, such as introductory 
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woodworkin g, with no intention of exploring a related career . Though it is clear a small portion 

of high school students enroll in trades courses, we also note that our data underestimate total 

enrollment.   

Figure 3. Trades Education Enrollment Relative to U.S. High School and CTE Students 

2016-1728 (n=32 states) 

 

 *NCES https://nces.ed.gov/programs/digest/d18/tables/dt18_203.10.asp . 

**Perkins Data Explore r . https://perkins.ed.gov/pims/DataExplorer/CTEParticipant .  

***JFF r esearch. Based on data from 32 states for 2016-17. 

Participation in trades education varies across states. Based on data provided by 31 

states, relative to their high school populations, Utah (29 percent) and Iowa (26 percent) have 

the highest proportion s of students enrolled in the trades, more than the majority of states, 

which fall between 5 percent and 19 percent (see Appendix C). 

Among skilled trades courses, programs in a utomotive, advanced manufacturing , 

and construction  enroll  the most students.  Enrollment in particular trades is a function 

both of student interest and programs offered. As state CTE directors reported, many schools 

and districts do not offer a full range of trades courses due to constraints such as teacher 

shortages and equipment costs. Figure 4 provides a snapshot of enrollment by trade, though not 

all  states provided enrollment  data for all trade areas.29 Even without complete data, we can see 

trends that suggest that some areas, like HVAC and plumbing, are enrolling relatively few 

students compared with others. These patterns can have implications for the ability of education 

systems to meet labor needs, as we discuss later in the report.  

  

https://nces.ed.gov/programs/digest/d18/tables/dt18_203.10.asp
https://perkins.ed.gov/pims/DataExplorer/CTEParticipant
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Figure 4. Enrollment by Trade Area, 2016-17 (data from 32 states, n varies by trade area)  

 

Source: JFF r esearch.    

Substantial numbers of students concentra te ( i.e., complete multiple courses in a 

sequence)  in a skilled trade, though proportions vary considerably across the 

trades. 30 Student concentrator data is valuable because it indicates that these students have a 

sustained interest in the trades, want to pursue more in-depth learning, and have a higher 

potential  to pursue a trades career. We examined concentrators as a proportion of enrollments 

in eight states that provid ed both enrollment and concentrator data for the 2011 freshman 

cohort (a group of states that include over 2.7 million high school students) .31 The percentage of 

concentrators across trades sectors varies from 35 percent to 85 percent. The highest rates of 

concentration are among HVAC and plumbing students, while the lowest are among 

construction and carpentry students. It may be that many students sample introductory 

construction  and carpentry classes to acquire some basic skills for personal use, while those who 

select areas like HVAC and plumbing are more interested in applying these skills for work ; or it 

may be that schools that offer only a handful of trades courses are more likely to do so in areas 

of general interest like woodworking . More research would be needed to better understand these 

trends.  
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Figure 5. Percentage of Concentrators Among Trades Students (2011-12 freshman 

cohort) (n = 8 states)32 

 

Source: JFF r esearch. 

A few states show especially high number s of concentrators. In  Tennessee, this trend is likely 

due to the stateôs strong development of pathways that encourage students to focus early on 

building toward a career.33 In addition, since 2012, the state has encouraged stronger evaluation 

and alignment of local CTE programs to regional demand. As a result, several in-demand 

occupations related to the trades have experienced significant concentrator growth. For 

example, from 2014-15 to 2018-19, secondary CTE concentrators in advanced manufacturing 

increased from 545 concentrator graduates to 1,678, an increase of 208 percent.34  

Not all students will concentrate, of course, and exploring careers, including the trades, through 

even one class is an important part of a high school education. However, for students who are 

interested, concentrating in the trades can help them obtain more skills and credentials to 

prepare for further education and careers. Research has noted important benefits associated 

with in -depth CTE coursework, including  higher graduation rates, lower dropout  rates and 

increased credential acquisition .35 A new study shows that the advanced courses that are part of 

concentrations are associated with higher wages.36 To help more students experience the 

benefits of concentrating in trades areas, students need more access to well-developed career 

pathways, more guidance on post-graduation options, and a better understanding of the realities 

of modern workplaces, which are cleaner, safer, and more technologically advanced than in past 

eras.  

Labor Market Misalignment 

At a national level, program  offerings show some attempt to address labor market 

demands, but not in all areas . Among the 36 states that provided data on programs 

(meaning one or more courses in a trade area), the most commonly offered are in construction 

and advanced manufacturing, which are also the areas of highest demand nationally, based on 

projected total job openings.37 The smallest number of programs is in plumbing, although the 
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demand for plumbing is higher than that for HVAC and welding. This aggregated view may 

obscure substantial differences and gaps at state, regional, and local levels.  

Figure 6. Trades Education Programs Offered 2016-17 (n = 36 states)38 

 
Total Job Openings are provided for the 36 states that provided program data.   

Sources: Total Job Openings: Emsi 2019;  Programs  Offered:  JFF r esearch. 

Student enrollment in trades courses nationally, however, does not align with the 

need for trades workers  in the coming decade . Enrollmentðwhich we take to indicate a 

studentôs interest in the trades and potential for  a trades careerðfalls far short of, and is often 

mismatched to, projected job openings in various trades. The largest shares of projected job 

openings (2018-2028) are in construction and advanced manufacturing, yet we found that 

students across grades 9-12 are enrolling in these areas at lower rates than other trades. While 

welding enrollments are 30 percent of total openings and automotive enrollments represent 27 

percent, construction and advanced manufacturing enrollments represent only 5 percent and 8 

percent of total  openings, respectively, and plumbing enrollments represent only 3 percent of 

total  openings. These findings indicate that the current system of high school trades education is 

not attracting anywhere near the sufficient number of students to meet our most critical trades 

labor needs.  
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Figure 7. Trades Education Enrollments 2016-17 in Relation to Job Openings 2018-2028  

 

Total  Job Openings are provided for  the 32 states that provided enrollment data. 39  

*Enrollment n for states reporting  varies by trade area: Construction (29 ), Advanced Manufacturing ( 27), Automotive  

(31), Carpentry (2 6), Electrical (2 6), Plumbing (19), Welding (2 9), HVAC (21) 

Sources: Total  Job Openings:  Emsi 2019;  Enrollment : JFF research. 

 

While enrollments reflect student interest , as well as program offerings, concentrators represent 

an especially important part of the pipeline of potential trades workers. Among the 13 states 

providing  concentrator data for the cohort of students who were freshmen in 2011, we again 

found significant misalignment with labor market demand , leaving key areas like construction  

with significant gaps.  Concentrators among the 2011 cohort represent 43 percent of projected 

annual job openings in automotive trades and 33 percent of openings in welding, whereas 

concentrators represent only 8 percent of HVAC openings, 5 percent of construction openings, 

and 3 percent of plumbing openings. Although our data is based on a limited number of states, it 

suggests a larger trend of misalignment between program output and labor market needs.  
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Figure 8. Average Annual Openings 2018-2028 and 2011 Freshman Cohort 

Concentrators, (n = 13 states)40  

Sources: Annual Openings :  Emsi 2019;  Concentrators : JFF r esearch. 

Remarkably, no individual state that provided data had strong participation alignment relative 

to labor market demand. We found repeated patterns of dramatic  underparticipation in 

construction and manufacturing , and less, but still notable, misalignment in  automotive studies 

and welding. 

While our data do not account for local trends, our findings reinforce the need for states, 

regions, and school districts to be more attentive to labor market data. This is essential both to 

inform choices about program off erings and to inform students about trades opportunities . 

Alignment at the local level is important for supporting local economies and ensuring 

opportunity for students once they leave school. Education systems and their leaders, along with 

employers and workforce systems, must ensure strong alignment to current and future labor 

market conditions .  

We recognize that on the demand side, labor markets are dynamic and vary state to state and 

region to region. And, on the supply side, we know that trades workers arrive at careers through 

multiple pathways . Yet our data underscores the reality that our current system is not aligned 

with labor market needs in the trades. Our data indicate the need for particular attentiveness to 

sectors like construction and  advanced manufacturing, given that demand for labor is high but 

the supply of students pursuing those pathways beginning in high school is quite low. A strong 

labor market alignment of high schoo l trades would help ensure that programs are offered in 

proportion to market needs and that enrollment and concentration trends match trends in labor 

demand.  
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Most Skilled Trades Students Are White and Male 

Relative to the current trades workforce, the racial and ethnic makeup of trades students is 

slightly more diverse, though the majority of students are white.  Twenty-eight states provided 

demographic data on high school trades education participants, which we compare to workforce 

demographics below.  

Figure 9. Race/Ethnicity of the Skilled Trade Workforce 2018 and High School Skilled 

Trades Students 2016-17 (n = 28 states)41 

  

Sources:  Workforce:  Emsi 2019; Students: JFF r esearch. 
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Relative to the ir proportion in the  U.S. K -12 population, whites are 

overrepresented in all trade areas, particularly carpentry.  African Americans are 

underrepresented in all trades areas, and Hispanic students are underrepresented in several 

categories except for automotive, manufacturing, and welding. 42 Other groups, which include 

Asians, Pacific Islanders and Native Americans, represent an even smaller proportion of trades 

students, smaller than their proportion  in the overall U.S. school population. Supporting  

students from more diverse backgrounds to complete concentrations and pursue careers in the 

trades could help to diversify the workforce and provide a broader range of students with the 

options offered by trades career pathways. 

Figure 10. Race/Ethnicity of Skilled Trades Students 2016-17  

 

Source of trades student demographic data : JFF r esearch (n = 28 states).43 

Source of U.S. public school student demographic data  (all states) :  NCES fall 2015 distribution of public school 

students enrolled in pre -kindergarten through 12th grade , https://nces.ed.gov/pubs2019/2019038.pdf , (whiteð

49%, blackð15%, Hispanicð26%, otherð10%). 

Some local efforts help students of color find pathways in the trades. In Portlan d, Oregon, 

educators and trade union groups are partnering to show the good wages, benefits, and skill 

development offered by construction career paths through the Construction Careers Pathway 

Project. Focusing on students of color, the initiative offers a trades fair to provide information 

and introduce students to people of color working in the tra des. Building on these efforts, the 

neighboring Beaverton School Districtðthe third largest in the stateðis working with industry 

to create a magnet program for construction at a local high school to help make the opportunity 

https://nces.ed.gov/pubs2019/2019038.pdf
https://www.oregonmetro.gov/news/organizations-school-districts-strategize-reach-out-youth-advance-equity-construction-career
https://www.oregonmetro.gov/news/organizations-school-districts-strategize-reach-out-youth-advance-equity-construction-career
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available to all students, including students of color . Students completing the program will earn 

points to increase their rank when applying to apprenticeships, potentially leading to annual 

salaries of $80,000 -90,000 within five years. 44 

Skilled trades  education in high schools  has  shown little progress in  addressin g 

gender disparities in the field, as girls make up a small  proportion of students.  

Enrollments of girls are highest in advanced manufacturing, welding, carpentry and 

construction , yet all remain at 16 percent or less.  

Figure 11. Girls as a Percentage of Skilled Trades Students, Based on 2016-17 

Enrollments (n = 28 states)45 

 

Source: JFF r esearch. 

The low participation  of girls in trades subjects we observed is consistent with U.S. Department 

of Education concentrator data for the most relevant career clusters, which show low 

participation among girls and no real change in gender distribution in the past five years.46  
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Figure 11A. Gender Distribution of Students in Trades-Related Career Clusters 2017 

 

Source: Perkins CTE Concentrator Enrollment Data 2017, 

https://perkins.ed.gov/pims/DataExplorer/CTEConcentrator . 

Engaging more girls in trades education would help ensure that they have equal access to the 

career opportunities offered by the trades as they move into adulthood and simultaneously help 

address our nationôs labor shortages.  

A standout among current  efforts to attract  girls to trades careers is Massachusetts Girls in 

Trades (M AGIT) , whose annual conference attracts over 500 girls and 100 educators from the 

https://perkins.ed.gov/pims/DataExplorer/CTEConcentrator
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Greater Boston area and well beyond. Participants engage with representatives of 

apprenticeship training programs, leaders of construction firms, and working tradespeople. 

Int erest in the event grew so much that a separate conference is now held in the western part of 

the state, attracting another 250 students each year. As an outgrowth of MAGIT, educators 

launched the Equity in the Trades Student Leadership Council, an extracurricular program for 

girls with 40 student leaders who develop school-based projects to help promote the trades to 

middle school girls . With the help of school advisors, leaders convene several times during the 

year, engage in leadership-building activitie s, and showcase their projects at MAGIT 

conferences.  

Data Indicate Positive Outcomes for Trades Students  

Very few states were able to provide postsecondary and career outcomes data, raising concerns 

about most statesô lack of capacity to understand the value of their skilled trades programming  

overall or for differentiated groups of students . Several state CTE leaders acknowledged they 

rely on student surveys to learn about outcomes, but survey completion rates are low, so they 

donôt have a clear picture of what CTE students do after high school.47 The limited data that we 

were able to collect showed some positive trends in outcomes for trades students.  

Among the 10 states that provided data , high school graduation rates among trades 

concentrators  tend to be  higher than the national average  for all high school 

students . Although limited in scope, these data align with prior CTE research on the benefits of 

concentration and counter the perception that trades students are not successful students.48  

Figure 12. Four-Year Graduation Rates Among Trades Concentrators (n = 10 states) 49 

(2011 cohort) 

 

Sources: Trades bars JFF research;  National graduation average: https://nces.ed.gov/programs/coe/indicator_coi.asp . 

https://nces.ed.gov/programs/coe/indicator_coi.asp
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Contradicting the popular assumption that trades students tend not to go to 

college, data from 1 0  states suggest that many ðthough less than  a majority ð

pursue a two - or four -year degree . States did not distinguish between pursuit of two - and 

four -year degrees, nor did they provide any data on postsecondary outcomes. Though college-

going rates among high school graduates overall tend to be higher at 69 percent, and though 

these data do not offer a national view, they do suggest that many trades pathways include 

college.50 Expanding access to clearly defined trades career pathways and dual enrollment 

credits could encourage more students to continue their education  beyond high school 

graduation . 

Figure 13. Percent of Concentrators Who Enrolled in Two- or Four-Year College within 

One Year of Graduation (n = 10 states) (2011 Cohort) 51 

 

Sources: JFF r esearch. 

Other important outcomes  of high school trades education, such as entry into 

apprenticeships, postsecondary training , and employment, are even less well -

known . Although anecdotal information suggests that entry into apprenticeship is a common 

and valued outcome of high school skilled trades programs, few states are able to effectively 

track this outcome. Only 2 states reported data on apprenticeship, 7 reported on postsecondary 

training , and 11 reported on employment, but these data were not sufficiently complete for 

reporting .52 

The difficulty  that many states face in documenting and reporting important outcomes related 

to trades educationðand other areas of CTEðis a major concern. Our findings reinforce those of 

a recent survey of state CTE directors that found less than half report that  their data systems 

provide the information required to make good decisions about CTE program quality and 

initiatives at secondary and postsecondary levels.53 State education system leaders need to 

invest in data technology as part of their efforts to ensure quality and opportunity for  the 

students they serve. 

One state, Tennessee, stood out for  offering a more complete view of trades 

education outcom es.54 Trades students graduate from  high school at rates of 94 percent or 

more. In most cases, a third or more of trades students went on to two- or four -year college, and 


