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The EdResearch for Action Design Principles Series focuses on a single program or practice that
has been proven to have positive effects on student outcomes. Authors - leading experts from
across the field of education research - look across many high-quality studies of similar programs
to identify the components and conditions that are key to its effective implementation. The
Design Principles Series helps practitioners adapt and successfully implement an evidence-based
program to meet the needs of their target population.

CENTRAL QUESTION: What are the common components of effective Career
and Technical Education (CTE) programs, and how can school and district
leaders ensure access and outcomes?

DESIGN PRINCIPLES AT A GLANCE
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PATHWAY STRUCTURE AND
ACCESS

Students who complete at least three
aligned courses in a CTE career
cluster experience stronger
outcomes than those who take
stand-alone courses.

PARTNERSHIPS WITH
EMPLOYERS AND COLLEGES
Partnerships with employers and
with colleges strengthen the
alignment between CTE programs
and students’ college and career
opportunities, which improves
students’ understanding of the real
expectations of the field.

STUDENT EXPLORATION
OPPORTUNITIES

Providing students with the
opportunity to explore multiple CTE
pathways before choosing one may
help reduce misplacement and boost
engagement and retention.

ad

WORK-BASED LEARNING
Work-based learning (WBL) is typically
a component of effective CTE models.
The most impactful WBL programs are
structured, skill-building, and aligned to
students’ interests and career goals.

TEACHER EXPERTISE AND
RECRUITMENT

CTE teachers with industry experience
or strong subject-matter test scores
(even without traditional certification)
tend to be especially effective.

EQUITY AND ACCESS

Practices such as multilingual outreach,
personalized career advising, barrier-free
scheduling, equity-focused data use, and
fair admissions processes are likely to
make a meaningful impact in expanding
access to and success in high-quality
CTE pathways, particularly for students
who have been historically
underrepresented.
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BREAKING DOWN THE ISSUE

KEY TERMS

e  Career clusters- Broad categories of related jobs and industries that share common skills
and knowledge. High school CTE courses are organized into these clusters, like Health
Science, so students can explore a field of interest.

e Program of study- A multi-course sequence within a career cluster that prepares students
for specific careers or postsecondary pathways. For example, within the Health Science
cluster, a program of study might be Nursing, Biomedical Science, or Sports Medicine.

e CTE concentrator- A student who has completed at least two CTE courses within the same
program of study. This designation indicates sustained engagement in a specific CTE
program.

e Work-based learning (WBL)-. The U.S. Department of Education defines three key
components of WBL: 1) alignment of classroom and workplace learning; 2) application of
academic, technical, and employability skills in a work-based setting; and 3) support from
classroom or workplace mentors.

e Industry-recognized credentials (IRCs)- Recognized qualifications that are typically
aligned with industry standards and are designed to demonstrate to employers that students
possess job-relevant skills.

What is CTE, and why does it matter now?

Career and Technical Education (CTE) is redefining what it means to be ready for life after high school.
By blending academics with hands-on training, CTE lets students explore fields like health care, IT,
construction, and business while they’re still in high school. Instead of choosing between “college prep”
and “career prep,” CTE opens both doors.

Inferest in CTE has surged: today, over 98% of public school districts report offering CTE programs to
high school students. Districts provide those programs in different ways, for example, through their
own district’s schools, regional CTE centers or consortia, partnerships with community and four-year
colleges, or by sending students to neighboring districts (see Figure 1 for more detail on CTE models).
This expansion reflects both rising college costs and the shifting demands of the labor market, with
federal reforms like the Perkins V Act and state accountability systems elevating CTE alongside
traditional academics. Families and policymakers alike see it as a flexible pathway to higher
education, well-paying jobs, or both.

CTE has evolved from ifs roots in vocational education, which was often stigmatized and used to track
marginalized students into narrow career paths. The 2006 Perkins Act reauthorization marked a shift,
rebranding the field and broadening it to include high-growth areas like IT, engineering, education, and
health care. Today, CTE is designed for all students and acknowledges that nearly every career will
require some form of training beyond high school.
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https://marketbrief.edweek.org/regulation-policy/interest-is-soaring-in-career-pathways-here-are-implications-for-the-education-market/2025/03
https://www.ed.gov/laws-and-policy/adult-education-laws-and-policy/perkins-v
https://yalebooks.yale.edu/book/9780300108309/keeping-track/

Although 85% of U.S. high school graduates have taken at least one CTE course, these
programs vary widely in structure and intensity. CTE can range from individual
elective classes within a traditional high school to full-time career academies that
shape a student’s high school experience.

Figure 1: Common CTE models
Note: These categories aren’t mutually exclusive. A single district may offer CTE programs in multiple

locations.
Model Structure Key Features Prevalence Exam.ple
Locations
Part-Time Students split  Centers are equipped with 43% of Pennsylvania Area
Technical time between  industry-standard tools, labs, districts Technical Centers
Centers their home and technologies; extended with CTE
high school hands-on training blocks (2-3 programs use
and a hrs); often serve students this model
technical from multiple high schools or  (2017)
center districts; academic
instruction stays at the home
school
CTE-Dedicated Full-time, Structured multi-course CTE 12% of Connecticut
Schools standalone pathways; intfegrated districts Technical High
high schools academic + career with CTE School System
with a strong instruction; extensive WBL,; programs use (CTHSS)
emphasis on greater program coherence  this model
CTE and intensity (2017)
Career Small learning  Students grouped into 24% of public Wake County,
Academies communities cohorts for core and CTE high schools  Akron Public
within high classes; interdisciplinary (2008) Schools, Metro
schools teacher feams; NaehvilleEublic

career-themed curriculum;
embedded work-based
learning (WBL)

Schools, and
Pasadena Unified
School Disftrict.

Early College/  Combined high Students work fowards a HS  Limited but NYC P-TECH and

Dual Enrollment school and diploma and college credit; growing North Carolina
college career-aligned courses in Career and
coursework high-wage fields; strong high College Promise
(Grades 9-14)  school-college partnerships Dual Enrollment

Program

CTE Electives in Standalone Students take CTE courses, 83% of Most U.S. school

Comprehensive CTE courses usually as electives, alongside districts with  districts with CTE

Schools offered as their academic coursework. CTE
electives in Limited curriculum alignment; programs use
traditional limited WBL and support this model
schools structures; highly variable in ~ (2017)

quality and labor market
relevance
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https://nces.ed.gov/surveys/ctes/tables/h259.asp
https://btc.bsdvt.org/
https://btc.bsdvt.org/
https://btc.bsdvt.org/
https://nces.ed.gov/pubs2018/2018028.pdf
https://nces.ed.gov/pubs2018/2018028.pdf
https://www.pa.gov/agencies/education/programs-and-services/instruction/elementary-and-secondary-education/career-and-technical-education.html#:~:text=Career%20and%20technical%20education%20(CTE,within%20their%20local%20school%20district.
https://www.pa.gov/agencies/education/programs-and-services/instruction/elementary-and-secondary-education/career-and-technical-education.html#:~:text=Career%20and%20technical%20education%20(CTE,within%20their%20local%20school%20district.
https://nces.ed.gov/pubs2018/2018028.pdf
https://nces.ed.gov/pubs2018/2018028.pdf
https://www.cttech.org/
https://www.cttech.org/
https://www.cttech.org/
https://www.cttech.org/
https://nces.ed.gov/surveys/ctes/tables/h01.asp
https://nces.ed.gov/surveys/ctes/tables/h01.asp
https://www.wcpss.net/domain/53
https://ccaa.akronschools.com/
https://ccaa.akronschools.com/
https://www.mnps.org/learn/academics/academies-of-nashville
https://www.mnps.org/learn/academics/academies-of-nashville
https://www.mnps.org/learn/academics/academies-of-nashville
https://www.pusd.us/departments/secondary-education/high-schools/college-career-academies
https://www.pusd.us/departments/secondary-education/high-schools/college-career-academies
https://www.nysed.gov/postsecondary-services/pathways-technology-nys-p-tech-program
https://www.nysed.gov/postsecondary-services/pathways-technology-nys-p-tech-program
https://www.nysed.gov/postsecondary-services/pathways-technology-nys-p-tech-program
https://www.nysed.gov/postsecondary-services/pathways-technology-nys-p-tech-program
https://nycptechschools.org/site/home
https://www.dpi.nc.gov/cte-pathway/download?attachment
https://www.dpi.nc.gov/cte-pathway/download?attachment
https://www.dpi.nc.gov/cte-pathway/download?attachment
https://www.dpi.nc.gov/cte-pathway/download?attachment
https://www.dpi.nc.gov/cte-pathway/download?attachment
https://nces.ed.gov/pubs2018/2018028.pdf
https://nces.ed.gov/pubs2018/2018028.pdf

Well-designed CTE programs promote student engagement and attendance, as well as
high school graduation and later employment, especially among disadvantaged
student groups.

e Increased likelihood of employment after high school and higher earnings

o A study from Connecticut found that male students who attended technical high schools
were 10 percentage points more likely to graduate from high school and had 32% higher
average guarterly earnings than their peers who did not attend these schools.

o A descriptive study in Massachusetts found that at age 25, CTE concentrators who did
not go fo college earned about $6,000 more per yvear than their peers who also didn’t
attend college and didn’t concentrate in CTE.

e Higher high school graduation rates

o  One study found that each CTE course taken lowered the chance of dropping out by
about 1.2%. The biggest benefits came from taking CTE courses in 11th and 12th grade.

o  Evidence from Massachusetts and Connecticut suggests that students who attended
technical high schools were about ten percentage points more likely to graduate from
high school than students who did not attend.

o  Two causal studies show positive impacts of Career Academies on high school
graduation rates.

o  In California, districts that received grants to support CTE observed a 23% decrease in
high school dropout rates.

e Increased school engagement and attendance:

o  Causal research found that attending a technical high school improved attendance for

male students in Connecticut and for all students in Massachusetts.
e Improved academic performance:

o  One recent study found that students in Baltimore assigned to CTE-focused high schools
scored higher on the SAT math test.

o  Evidence from Connecticut also showed higher state standardized test scores in high
school math and ELA, particularly for males.

e Higher rates of college enroliment and persistence for some students

o  Students concentrating in career clusters aligned with postsecondary education, such as
health science, IT, and education, are significantly more likely to enroll in college than
similar non-CTE students. This suggests that these CTE pathways may encourage
college-going among students who might not have enrolled otherwise.

Some CTE clusters lead more directly to workforce entry, while others support college
enrollment. Students in clusters aligned with strong college pipelines (e.g., Health
Science and STEM) are more likely to enroll in and complete college. Clusters with
direct-to-workforce orientations (e.g., Construction) see lower college enroliment but
higher immediate earnings.
e  Architecture & Construction and Manufacturing clusters raised early-career earnings, especially
for male students.
e  Women who entered male-dominated fields like construction and manufacturing earned equal
or greater within-industry earnings than men, suggesting high potential returns, despite lower
overall industry entry rates.
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https://www.nber.org/papers/w28790
https://www.nber.org/papers/w28790
https://journals.sagepub.com/doi/abs/10.3102/01623737221103842
https://journals.sagepub.com/doi/abs/10.3102/0002831217734805
https://journals.sagepub.com/doi/abs/10.3102/0002831217734805
https://watermark.silverchair.com/edfp_a_00224.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAzYwggMyBgkqhkiG9w0BBwagggMjMIIDHwIBADCCAxgGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMYGI6m_0wy-VumAGAAgEQgIIC6VWVQG7wzyBMbi05_BZC5G_1-7RnqAQaGV3A0FrfL2U2ipYR7eJgcrVUOTcTRVHoPfq9dAdYQveED2TXH8pPprW2PKKTRAZ229LGf_5RQazanvUT6HCmCTQlEEZl1HKh4LFLBWrZkhRy5y92twxH4sN6SKEUO76FFlxyS0raevtd0ssaSuy7mYC0rVKMfoMSzbvAlVvurEkNE92NiLpnA5vGc6SsdFLSRT-Foqk04wObSieMlAEjRaleA3DO24nKKAkH-MqmBDz1_YF5L_-lkI1MIQw3jZYNKqmdFWEcrSKwEUHCZOfKF6RVTo2-VOQ4T3qX5J24IkZUjxbXq96Cv-Y29U_50XhsdXBjkXgfXC_gj8BCtm65ExzbXoIuVQdgqeKkoPNLApoMiDq3H55B_zBUuA2DIOKPx0HtxibQlTY8XSkDoWGXaOLfNT4zeeHbzUJWNa0vmIUARlLN-iLsB8QXjNEc39LvmAJ4dcwyrYq2prsbVLqrhzoM08b5IjG-jyDJG1PzaANkCLfVI5e-aJzfqoxpr33HimcHznvivd1xceKnYNThYQGOqkyDh1IRL4nrg60T5dLUPA83R3VU8h2AWZxx126H9TeNXFtA6gG0VHR4t1h3TUt3RS59Y-wHs_R0Ini82ewKS4tZGoax3EkGWu6cOsmXjEqFBW2RZomrH7IjOyEucRZKJykZJMwUTIr__8is0cHqTjLIP6d0CYu-ORS7sJC-PUZuUrDQocDeo_98Cy9S7pWI3WQCknq2sSnvWIrhAd9mZneVj14h8N-VJf6lMX-KGNqHDT-GYHoCRxlRDUtgMjORVg_qWPxNrS8P5YtNCbt2Y2u9zj8WHBvOfbNPfMK3auEZe-IU_R6iMO9yOhO2Ltf_wAgj_8lleXM_DEv_Db2I4zCLO-tF8Nsavu4X6uZNK9gNgtCPmbAuaYgpakDVVZZiSKJHcwmIvEta_8BB_gLWXgaLaFP1O8TOlwdgaK-QoVw
https://doi.org/10.1162/rest_a_01098
https://doi.org/10.3102/01623737241289152
https://www.sciencedirect.com/science/article/abs/pii/S0272775718300876?via%3Dihub
https://doi.org/10.1016/j.econedurev.2020.101972
https://doi.org/10.1016/j.econedurev.2020.101972
https://doi.org/10.1162/rest_a_01098
https://doi.org/10.1162/rest_a_01098
https://doi.org/10.1162/edfp_a_00224
https://doi.org/10.3102/01623737241239299
https://www.nber.org/papers/w28790
https://journals.sagepub.com/doi/abs/10.3102/01623737221103842
https://steinhardt.nyu.edu/research-alliance/research/nyc-laboratory-learning-about-career-and-technical-education
https://steinhardt.nyu.edu/research-alliance/research/nyc-laboratory-learning-about-career-and-technical-education
https://journals.sagepub.com/doi/10.3102/01623737221103842
https://www.nber.org/papers/w30408
https://www.nber.org/papers/w30408

e In conftrast, clusters like Business, Marketing, and Hospitality yielded weaker or no gains, likely
due to less specialized training or excess supply of labor.

e  Across clusters, students who work in industries aligned with their CTE training often see the
largest earnings benefits.

CTE participation and career cluster enroliment vary significantly by race, gender, and
income. Black and Latino students are overrepresented in lower-earning clusters and

underrepresented in high-wage clusters.

e National data show that white students and male students take more CTE credits than their
peers who are students of color and female. In Michigan, students from low-income
backgrounds are also less likely to participate in CTE than their more affluent counterparts.
Further evidence from a study of four states reveals that differences in participation and
concentration are driven in large part by differences across schools, where students of color are
less likely to have opportunities to concentrate in CTE.

e In South Caroling, Black and Latino students are concentrated in lower-wage fields like
hospitality but underrepresented in high-wage areas like STEM.

e  Gender gaps also mirror workforce patterns: female students are more likely to enroll in
Education, Health Science, and Human Services, while male students are more likely to enroll in
manual frades and STEM. For example, in Illinois, 64% of STEM CTE students are male.

The main barriers to equitable access to high-quality CTE programs are:
e Unequal program availability:

o  Students have varying levels of access to CTE programs depending on their school.
These differences help to explain the disparities in participation across clusters by race,
ethnicity, and income.

e Lack of early exposure and opportunities for exploration:

o  Many students lack access to early information and career exploration opportunities
needed to make informed decisions about CTE programs. Most CTE programs are not
designed to allow students to explore options before committing to year-long courses.

e  Barriers to high-quality work-based learning:

o  Meaningful work-based learning requires strong employer partnerships, which are more

difficult to establish and maintain in under-resourced districts.
e  Shortages of qualified CTE instructors:

o Hiring instructors with industry experience is challenging in high-demand fields due to
certification barriers and low salaries. Administrators report having difficulty filling
positions in CTE subjects 57% of the time, compared to only 39% for academic subjects.
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https://www.nber.org/papers/w30408
https://nces.ed.gov/surveys/ctes/tables/h259.asp
https://youthpolicylab.umich.edu/sites/ypl/files/2025-02/ctebrief_final-web_jan_2020.pdf
https://gpl.gsu.edu/download/2021-multi-state-analysis-of-trends-in-cte-report/?wpdmdl=2304&refresh=68cc567354e711758221939
https://hechingerreport.org/first-nationwide-look-at-racial-breakdown-of-career-education-confirms-deep-divides/
https://files.eric.ed.gov/fulltext/EJ1085015.pdf
https://journals.sagepub.com/doi/10.1177/23328584241276504
https://www.education.nh.gov/sites/g/files/ehbemt326/files/inline-documents/sonh/increasing-equitable-access-to-cte-in-nh-brief.pdf
https://www.brookings.edu/articles/career-and-technical-education-is-a-hidden-weak-spot-in-many-high-schools-teacher-workforces/
https://www.brookings.edu/articles/career-and-technical-education-is-a-hidden-weak-spot-in-many-high-schools-teacher-workforces/

EVIDENCE-BASED DESIGN PRINCIPLES

The strongest evidence of CTE’s impact comes from CTE-dedicated models studied using causal
methods. Since most students experience CTE as electives in comprehensive high schools, this section
identifies key features from effective CTE-dedicated models that can be integrated info broader
settings. The practices below are likely drivers of effectiveness for impactful CTE programs.

% PATHWAY STRUCTURE AND ACCESS

Students who complete at least three aligned courses in a CTE program of study
experience stronger outcomes than those who take stand-alone courses.

e CTE concenftrators (students who complete two or more courses in the same career cluster)
consistently experience stronger and more positive outcomes than students who take just one
CTE course. One study compared outcomes for CTE concentrators against two groups: (1)
students with no CTE courses and (2) students who took only one CTE course. The study found
that, across most career clusters, concentrators saw higher cumulative earnings than both
non-CTE students and one-course students. For example, by year seven after high school,
non-college concentrators earned over $6,000 more annually than comparable peers who also
did not aftend college but did not concentrate in CTE.

e In MA, CTE concentrators were more likely to finish high school, attend and complete a
two-year college program, and earn more right after graduation compared to those who
participated in CTE without concentrating.

e  States can provide guidance to schools and districts about CTE pathways. Tennessee, for
example, has built pathways that outline four-year sequences. Although the exact number of
courses students need to take in a cluster for it to show positive results is unknown, three or
more courses are present in most successful models.

WORK-BASED LEARNING

Work-based learning (WBL) is typically a component of effective CTE models. The
most impactful WBL programs are structured, skill-building, and aligned to students’
interests and career goals.

e Research from Massachusetts showed that participants in programs that offered work-based
learning (WBL) as a core component of the CTE program had better attendance in 9th grade
and higher graduation rates.

e Programming that includes career-themed pathways and WBL may help to promote positive
student outcomes. For example, students who participated in Linked Learning in California were
more likely to graduate from high school than their peers who did not participate.

e Research from Connecticut found positive effects of CTE participation on earnings and that, for
male students in Construction and Manufacturing, about one-third of the increase in earnings
can be explained by hands-on, industry-specific experience through WBL. In other words, this
real-world exposure helps students build technical skills and networks that facilitate initial job
placement and career advancement.
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https://journals.sagepub.com/doi/abs/10.3102/01623737221103842
https://www.hks.harvard.edu/sites/default/files/Taubman/RIGB/Shaun%20CTE%20Memo_finaledits.pdf
https://www.hks.harvard.edu/sites/default/files/Taubman/RIGB/Shaun%20CTE%20Memo_finaledits.pdf
https://www.tn.gov/education/educators/career-and-technical-education/career-clusters/cte-cluster-health-science.html
https://direct.mit.edu/edfp/article/13/2/119/10291/The-Effect-of-Career-and-Technical-Education-on
https://direct.mit.edu/edfp/article/13/2/119/10291/The-Effect-of-Career-and-Technical-Education-on
https://d985fra41m798.cloudfront.net/resources/LLA-Advantage-Overview_2019Sep25.pdf?mtime=20191002120448&focal=none
https://d985fra41m798.cloudfront.net/resources/LLA-Advantage-Overview_2019Sep25.pdf?mtime=20191002120448&focal=none
https://www.nber.org/system/files/working_papers/w30408/w30408.pdf

e Although we don’t have causal evidence on the duration of WBL programs that is needed to be
effective and quality is important, Connecticut Technical Education and Career System
(CTECS)'s WBL manual describes internships with a “typical duration of three to nine months”
(part-time), tied to intentional learning goals, with up to 21 school hours/week and 38 hours per
9-day cycle for seniors.

e Strong WBL programs involve meaningful fasks, mentoring, and clear learning objectives. They
also often include partnerships with employers, who inform the needs for equipment, staffing,
and program design. For examples on how other states are designing high-quality WBL
programs, see here.

e  For guidance around implementing successful WBL programs, see toolkits here, here, and here.

h 5y PARTNERSHIPS WITH EMPLOYERS AND COLLEGES

Partnerships with employers and with colleges strengthen the alignment between CTE
programs and students’ college and career opportunities, which improves students’
understanding of the real expectations of the field.

e  Partnerships between high schools and colleges that offer early college credit improve student
fransitions and lead to higher graduation, college enroliment, and degree completion rates. For
example, NYC’s P-TECH increased associate degree completion by 5 percentage points, and
North Carolind’s early college model boosted postsecondary outcomes across the board.

e  When CTE programs are tightly aligned with fields that clearly require further education (like
nursing, feaching, or IT), concentrators in these fields are more likely to continue on to college.
In contrast, when programs are aligned with fields where entry-level jobs don’t require further
schooling (like construction or transportation), students are more likely to go straight into the
workforce. Partnerships with colleges and employers help make these pathways possible by
ensuring school-based instruction and WBL align with industry needs

e Clear WBL plans define roles and expectations for students, schools, employers, and families.
Kentucky’s Department of Education offers helpful resources, including a sample agreement.

TEACHER EXPERTISE AND RECRUITMENT

CTE teachers with industry experience or strong subject-matter test scores (even
without traditional certification) tend to be especially effective.

e In many states, CTE teachers can enter the teaching profession through alternative pathways
that count previous industry experience in place of traditional teacher training. A study in
Washington found that CTE teachers who enter through Business & Industry (B&I) pathways
(bringing substantial real-world work experience but not necessarily a college degree) were at
least as effective, and often more effective, than traditionally certified CTE teachers. Students
taught by B&I teachers showed better non-test outcomes, including higher attendance, fewer
disciplinary incidents, stronger GPAs, and higher on-time graduation rates. These benefits were
especially pronounced for students with disabilities. This suggests that industry experience may
be more effective than formal academic preparation for improving real-world academic and
behavioral outcomes.
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https://www.cttech.org/wp-content/uploads/2021/09/WBL-Manual-8-19.pdf
https://www.cttech.org/wp-content/uploads/2021/09/WBL-Manual-8-19.pdf
https://cte.ed.gov/wbltoolkit/index.html
https://www.americanprogress.org/article/k-12-work-based-learning-opportunities-a-50-state-scan-of-2023-legislative-action/#:~:text=8,behaviors%20needed%20to%20navigate%20it.
https://wbl.fhi360.org/
https://edc.org/resources/the-work-based-learning-data-collection-toolkit/
https://cte.ed.gov/wbltoolkit/index.html
https://journals.sagepub.com/doi/abs/10.3102/0162373720912249
https://www.tandfonline.com/doi/full/10.1080/19345747.2016.1191574
https://journals.sagepub.com/doi/abs/10.3102/01623737221103842
https://www.education.ky.gov/CTE/cter/Pages/WBL-Res.aspx
https://caldercenter.org/sites/default/files/2024-11/CALDER%20WP%20278-0123_0.pdf
https://caldercenter.org/sites/default/files/2024-11/CALDER%20WP%20278-0123_0.pdf

e In Massachusetts, students earned more after graduation when taught by teachers who scored
well on subject-specific licensure exams, especially the hands-on performance test that
assesses technical skills. Those with top-scoring teachers earned about $900 more five years
out. This highlights the importance of prioritizing practical experience in state investments, such
as Perkins V.

e CTE teachers with industry experience in high-growth, high-wage industries, such as health
sciences and IT, can be difficult to recruit and retain. To address this, leaders can create
pathways into teaching for industry experts. For example, encouraging industry professionals to
fake on part-tfime teaching roles can both help fill vacancies and serve as a stepping stone into
education.

STUDENT EXPLORATION OPPORTUNITIES

Providing students with the opportunity to explore multiple CTE pathways before
choosing one may help reduce misplacement and boost engagement and retention.

e In many of the CTE models with causal evidence of impacts (such as in Massachusetts,
Connecticut, and New York City), sfudents have the opportunity fo explore their options in their
9th-grade year before selecting a CTE program.

e  For example, in Massachusetts, many CTE schools offer an opportunity in which 9th-grade
students rotate through each of the various CTE programs within their school on a schedule.
This allows students to learn about each pathway before selecting one, helping them to make
more informed decisions.

e  Schools can offer opportunities for students to explore CTE areas before committing, such as
offering 9th graders a course that allows them to explore three to six CTE areas before selecting
the area they want to pursue.

EQUITY AND ACCESS

Practices such as multilingual outreach, personalized career advising, barrier-free
scheduling, equity-focused data use, and fair admissions processes are likely to make
a meaningful impact in expanding access to and success in high-quality CTE
pathways, particularly for students who have been historically underrepresented.
Note: These practices offer descriptive examples of how schools can broaden access to high-value
pathways, but they have not been evaluated using causal methods, so they warrant further study and
thoughtful implementation.

e Student and family outreach that includes clear, accessible information about the benefits of
CTE, including through multilingual materials, can provide underrepresented students with the
knowledge and confidence to explore high-quality pathways they might not have otherwise
considered. Also, providing clear information on local workforce needs, postsecondary
education requirements, and potential earnings can help students make informed decisions
that align with their goals and interests. Advance CTE provides resources for effective
recruitment messaging and structures to ensure every learner is aware of, feels welcome, and
can be successful in CTE.
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e  Career advising can equip students and families with personalized information about the full
range of college and career pathways, including CTE options. Advising has the potential to help
students understand how CTE programs can lead to both immediate workforce opportunities
and further education. Online tools, such as the O*NET Interest Profiler, help students explore
career options by answering questions about their inferests, suggesting careers that align with
those interests, and highlighting the skills needed to enter each field.

e Schools that reduce structural barriers are more likely to increase access to CTE programs. This
may include prioritizing CTE courses in the master schedule and expanding credit recovery
options, allowing students to make up core courses without missing CTE opportunities.

e  Schools that disaggregate CTE enrollment and completion data by demographics and use data
flags in student information systems are better equipped to identify and address equity gaps.

e In whole-school CTE models, admissions criteria (e.g., GPA, fest scores) should be reviewed and
adjusted if they lead to underrepresentation of students from low-income or minoritized
backgrounds. Randomized lotteries can be used as an alternative to ensure broader access,
especially to high-demand programs such as STEM.

MORE TO LEARN

Industry-recognized credentials (IRCs) have the potential to help students signal job
readiness, build confidence, and engage more deeply in school, but their impact
depends heavily on how they are selected, valued, and integrated into programs.

e  Many students earn IRCs in fields that are not strongly linked to local labor market needs,
meaning those credentials may have limited value in helping them secure well-paying jobs.

e Arecent descriptive study found that IRCs don’t seem to make much difference in whether
students get a job right after high school. However, IRCs do matter for earnings. For students
who are employed, earning an IRC is associated with about a 9% increase in first-year annual
earnings overall, with the largest gains for students who don’t attend college right away (~12.6%
higher earnings). Specific fields, like cosmetology, manufacturing, fransportation, public safety,
and health science, show the strongest wage boosts, especially for students who do not attend
college or only attend part-time.

e In Texas and Floridag, studies found that while credentials can boost graduation rates, widely
earned ones, like digital literacy, often lack employer recognition and show no clear impact on
earnings or college enrollment.

e  States can improve credential value by aligning offerings with labor market demand and
updating approved credential lists based on employer input and wage data, an approach used
in states like Texas and Louisiana.

e  More causal studies are needed to understand which credentials lead to sustained success in
postsecondary education and the labor market.

Note: There are features of CTE-dedicated high schools that likely contribute to effectiveness, but have
not been studied in isolation using causal methods. These include cohort-based structures, greater
coordination between CTE and core academic teachers, student organizations and affinity groups,
higher teacher credentialing standards, and targeted funding and oversight.
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PRACTICES TO AVOID

Rigid tracking systems and prerequisites that steer students into CTE pathways based
on early academic performance can reinforce existing inequities by limiting access to
rigorous coursework and postsecondary options.

CTE programs that are misaligned with local labor market needs risk funneling students,
especially from underserved groups, into low-wage fields. In contrast, programs aligned with
local labor market needs can provide all students access to in-demand, high-wage careers.
Sorting students info career fracks based on academic performance in early or middle grades
can reinforce inequities and lock them out of more rigorous academic pathways. Rigid
prerequisites disproportionately exclude students from underserved backgrounds.

Policies that track disadvantaged students into lower-quality and less lucrative pathways can
limit long-term opportunities for student success and perpetuate inequities.

Work-based learning (WBL) programs that are brief or unstructured may fail to
engage students, build meaningful skills, or benefit employers.

Not all WBL experiences are equally meaningful. Programs like one-day job shadows,
occasional guest speaker visits, workplace tours, or infrequent, loosely supervised internships
may offer exposure to industries, but they generally lack ongoing feedback, skill-building
benchmarks, alignment with classroom content, or structured mentoring..

WBL is likely more effective when students are matched with placements that align with their
intferests and given meaningful tasks and mentoring.

Staffing CTE programs with teachers who lack formal training or experience in the
subject area (known as teaching "out of field”) can compromise program quality and
student outcomes.

Teachers teaching “out-of-field” are generally less effective than their in-field peers, and this
also appears to be the case for CTE tfeachers. For example, assigning a general science teacher
without a computer science background to lead a computer science course likely results in
weaker instruction and a less engaging experience for students.

To invest in feacher capacity, schools can support certification and professional development in
CTE content areas, recruit industry professionals (even part-time), and partner with
postsecondary or workforce organizations.
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