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Foreword

Foreword

By Amber M. Northern and Michael J. Petrilli

Gas prices, mortgage rates, the grocery store bill— it seems like everything is going up these
days. What's not? The number of teenagers going to college. Recent statistics show that 685,000
fewer students were enrolled in undergraduate programs (both community colleges and four-
year institutions) in spring 2022 than the previous spring. That's a drop of 4.1 percent—steeper
than the 3.5 percent decline the previous spring. To date, the college student body has shrunk by
nearly 1.4 million or 9.4 percent during the pandemic.

One reason is that younger Americans, for better or worse, are starting to question the value of
college. Among those with a bachelor’s degree or more, just 56 percent under age thirty think the
benefits of their education exceed the cost. That compares with 82 percent of those age sixty or over.

While postsecondary education obviously remains valuable for students’ career prospects,
escalating tuition costs—coupled with many young people saying they aren’t learning job-ready
skills—means that we need to do a much better job preparing both students who choose to go
straight into the labor market after high school and those headed to college. One way that high
schools can respond to increasing demand for career preparation is by helping their students
attain industry-recognized credentials (IRCs).

These are credentials conferred by businesses, industry groups, or state certifying entities to
individuals who demonstrate a sufficient level of knowledge and skills in a particular domain,
often through one or more assessments. For instance, the American Welding Society (AWS) issues
several different types of welding certifications pertaining to inspection, engineering, education,
and sales.

Students earn IRCs most often through career and technical education (CTE), including
“concentrating” in several related CTE courses. Some want an IRC, or at least its content, for
personal reasons—so they can repair their own car, cook for their family, or even flip houses one
day. Others see a high school IRC as part of a stack of credentials to be accumulated, a stack that
may include some (or a lot of) college and additional vocational and technical instruction.

But the most straightforward reason for a high school IRC is to advance one’s prospects in the
workforce. Yet we know almost nothing about whether IRCs better equip high school graduates to
gain employment and earn a living wage. Neither do we know whether IRCs earned during high
school make it likelier that students will build upon them when choosing college majors.

Texas has taken this seriously. In 2017, the Lone Star legislature directed the Texas Education
Agency (TEA) to publish a list of approved IRCs that are recognized and valued by employers
and to factor students’ receipt of such IRCs into the state’s school accountability system.

After soliciting extensive feedback from employers, workforce boards, and colleges, the TEA
constructed a list that consisted of credentials (presumably) aligned with high-wage, in-demand
occupations that are to be periodically reevaluated. Students who complete an approved IRC

in Texas are now deemed to be college, career, and military ready (CCMR) in the state school
accountability ratings.
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Now we can see how young Texans with IRCs fare the first year out of high school and can compare
them with similar peers who lack IRCs. To our good fortune, Matt Giani, director of research and
data science at the University of Texas—Austin, was keen to conduct the study. As the supervisor

of research and evaluation activities for OnRamps and Texas OnCourse (two programs meant to
augment the pipeline of diverse Texas students attending selective colleges), Professor Giani has a
history of successful projects that link Texas K12 data to postsecondary and workforce outcomes.

We won't restate his key findings here, but we can simply say that we agree with Dr. Giani's
conclusion that high school IRCs are a net positive for students who earn them but are not game
changers. Hence our lingering question: How else can we transform the high school experience
for students so as to significantly boost their wages and career prospects once they are in the
workforce?

Here are four ideas:

1. Stress the key roles of high schools—and middle schools, too—in helping students
figure out their career interests and aptitudes.

If we really want young people to make the most of their last four years in K-12 education, we
need high schools to help them align their aptitudes with their interests. This means using middle
school to commence career exploration. Grades 5-8 are a good time for students to learn about
different career options through exploratory and introductory CTE courses and to develop a plan
for reaching future goals'—perhaps gaining some exposure to coding, robotics, digital media, film
production, and so on, all while also learning the essentials of a quality core curriculum.

Nobody is saying that twelve-year-olds should make a major life decision, but one way to help
students learn about their options is to identify not only what they are interested in but also what
they are good at. One of us recently wrote about a new generation of aptitude assessments for
middle and high schools where students complete a series of activities (or “brain games") that
“allow them to see career paths for themselves that line up with their aptitudes and are free of
the race, class, and gender biases that tended to plague old-style interest inventories.” Such
assessments focus on potential, not achievement, so “the results often tell kids about strengths in
areas the children had thought were weaknesses."

Strategies like these can open up new career paths for students to explore in middle school, as
well as get them thinking sooner about which paths they want to take more seriously in high
school. If we wait until students are juniors or seniors before we attempt to help them prepare for
the world of work, we've done them a disservice.

2. Embrace approaches that are much more ambitious than IRCs, such as serious
youth apprenticeship programs.

Exposure to the workforce in high school has generally benefitted students. For instance, prior
research found that summer employment helps improve school outcomes for low-income youth.
What's more, students who work ten or so hours a week during the school year—even as early

as grade 9—experience a boost in test scores and in the amount of schooling they complete.
Thankfully, more states are calling for work-based learning programs which, says Jobs for the
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Future, provide “real-world opportunities to apply the lessons learned in classroom settings, build
professional networks, earn money while they learn, and get a head start on the road to a career.”

It makes sense, then, that the culminating high school experience for students choosing to go
straight into the workforce should be an in-person, hands-on experience in a field in which

the student has demonstrated aptitude—ideally by concentrating in a series of sequential CTE
courses and earning an IRC in the same industry while engaging in a real-world apprenticeship
(or at least the start of one). Such an approach must be high-quality and equitable; hence it's
encouraging that our results show that career and technical programs that lead to IRCs do not
constitute a lower educational “track.” Still, given historical concerns about adults doing the
steering, these choices must also be student initiated, which leaves open the possibility that many
of these students will choose to return to school at a later point in time.

We can imagine a middle or high school continuum that moves students along a series of
options ranging from less intensive and less transformational to more intensive and more
transformational, such as the following:

1. Career exploration
CTE course taking
CTE concentration

IRCs (on top of CTE concentration)

o A W D

Youth apprenticeships

Several states have recently gotten serious about providing high-quality apprenticeships as

a capstone experience for young people. Research on them is growing, with recent studies
finding that apprentices earned significantly more than similar peers who completed only the
accompanying course. Other studies find that apprenticeships boost employment and “decrease
idleness” among male high school graduates who don't enroll in college.

CareerWise Colorado, for instance, operates a program in which participants split their time
between high school and the workplace. Apprentices begin in grade 11 and finish in their
thirteenth year, yielding both an IRC and a chance to earn debt-free college credit. Louisiana’s
Fast Forward program also gives students a leg up on their career. And Governor Janet Mills
of Maine recently announced $12.3 million in grants to expand apprenticeship and pre-
apprenticeship programs across her state.

What these and similar programs recognize is that high schools must free up significant time in
students’ schedules to accommodate apprenticeships, which almost surely means expanding the
high school day, making generous use of dual-enrollment courses, or foregoing some traditional
academic requirements.

Louisiana adopted a couple of these approaches in their Fast Forward program:

As part of the Fast Forward program, students spend the majority of grades 9 and 10
on the high school campus, earning core graduation requirements.

Thomas B. Fordham Institute 6
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Once they reach grades 11 and 12, students spend the majority of their time on
the postsecondary campus or a satellite location while dually enrolled in courses.
This ensures students complete their graduation requirements while also earning
an associate’s degree or earning on-the-job experience participating in a state-
registered pre-apprenticeship/apprenticeship.

3. Encourage stackable credentials.

A great many IRCs worth getting—because they relate to good jobs and authentic careers—
cannot be completed while in high school. The high school version is a solid stepping stone,
however, which is why the idea of stackable credentials needs to be taken seriously. As the term
implies, these credentials build on one another, often embedding certifications that help students
quickly and cost-effectively gain skills that lead to employment.

Stackable credentials can be more or less useful, however, as the skills and knowledge earned
through some IRCs are more tightly linked to particular industries. The IT and Health Science
fields tend to be more amenable to stacking, while those in Retail Trade and Manufacturing

are less so. For example, in the field of radiology, students might first gain a limited medical
radiologic technologist certificate (LMRT), then a radiologic technology associate degree (RT), and
finally a radiologic science management bachelor’s degree.?

A better understanding of the fields that already boast fruitful stackable certifications would
benefit workers and employers alike. So would development of more such stacks in high-demand
fields. Indeed, recent research in Virginia showed how stacking can affect one's labor-market
outcomes. Adults who completed a stacked credential were four percentage points more likely to
be employed than non-stackers and earned about $570 more each quarter.

4. Make state accountability systems more selective regarding which high school IRCs
count in their college- and career-ready indices.

More than half of states report including K-12 IRC attainment measures in their accountability
systems.® But many of them are awfully lenient in terms of which credentials count as part of
college and career readiness.

We need truth in advertising. A certification in a popular desktop program is not the same as one
that combines hands-on industry-specific skills and tech-specific software. We might benefit
from a credentialing hierarchy, perhaps one that distinguishes among "“building block" or
general readiness skills (such as basic first aid, financial literacy, and general safety), stackable
certifications, and capstone credentials that demonstrate mastery or advance careers.

To wit, Credentials Matter looked at thirty states and found that Microsoft Office Specialist was
the most commonly earned credential (it was second in popularity in this report). But they termed
it a “nice to have" because "overall, employers do not [specifically] request credentials to prove
software competence, and most people learn and validate these in-demand skills through

other means.” Further, “states, educators, and employers [need] to help students prioritize the
credentials that will carry the most value in the workforce given the time and resource constraints
inherent in schools.”

Thomas B. Fordham Institute 7
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We agree. General skills are important to have but do not deserve much weight in a statewide
accountability system that prizes high-skill, high-wage occupations.* States need to be more
discerning regarding what counts and what doesn't.

*khkkkkkhkkkk

This first-of-its-kind report gives us an in-depth look into the value of IRCs in a state that takes
them seriously and has invested in them. We hope that other studies will trace the impact of IRCs
in other states and for longer timeframes.

In the meantime, we very much need to distinguish between two purposes of IRCs: the “must
haves"” and the “nice to haves.” As for the latter, yes, let’s leave room for students to obtain these
credentials because they enjoy the work and see real-life value in them. It's one thing to take
some CTE courses while always planning to go to college anyway, and it's fine to get an IRC to
pursue an interest unrelated to college or career plans. But let’s not forget that these are industry-
recognized credentials. The "must have" is to promote job success. Yet the kind of IRCs you can
earn while in high school are often just the tip of the iceberg.® That's because most high school
IRCs need to be linked to meaningful CTE programs that include high-quality apprenticeship

and internship programs and myriad other opportunities to gain additional credentials, often
including further study of some kind after graduating.

There's not enough of that happening. That means that policymakers may too readily judge the
effectiveness of high schools not on their adoption of high-quality career and workforce pathways
but on IRC programs and attainments that in and of themselves don’t add great value to many
students’ lives. If we're serious about helping students to succeed on the job, that needs to change.
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Executive Summary

This study examines how industry-recognized credentials (IRCs) completed in high school affect
students’ later education and employment outcomes. It uses individual-level data on more

than one million students who graduated from public high schools in Texas from 2017 to 2019 to
examine the relationship between earning IRCs and college enrollment and workforce outcomes.

The central questions of the study are as follows:

1. What s the relationship between students’ acquisition of IRCs and their postsecondary
educational and employment outcomes, and does this relationship vary across
demographic groups?

2. What student, school, and geographic factors are most strongly related to students’
likelihood of earning an IRC?

3. How many students earn IRCs across Texas, and what kinds of IRCs do they earn?

4. How do students understand and perceive the value of IRCs?
The analysis reveals six key findings.

Finding 1 In general, IRCs are weakly related to increases in short-term
employment, while a few specific IRCs are positively related to
increases in short-term earnings—particularly for students not
attending college and part-time college students.

After accounting for coursework in career and technical education (CTE) and student
characteristics, most IRCs add little to students’ employment prospects, but a few of them are
positively related to first-year earnings for individuals who are employed. On average, receipt of
any IRC is related to a roughly 9 percent increase in annual earnings for the full sample of high
school graduates, controlling for college enrollment (see Figure ES-1, next-to-last bar).

The IRCs linked to the highest earnings increases were in Education, Cosmetology, and
Transportation (though Education IRCs were too rare to generate reliable data). Those linked to
the lowest increases were in Agriculture, Business, and Arts and A/V. Notably, the only IRC with
an expected earnings loss was Arts and A/V. The relationship between IRC receipt and first-year
earnings is consistently positive across demographic groups.

These increases in short-term employment and short-term earnings are explained mostly by
students not attending college and part-time college students making active use of their IRCs.

Thomas B. Fordham Institute 9
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Figure ES-1. A number of IRCs are positively related to earnings, with cosmetology providing
the largest reliable boost.

Education (N=31)

Cosmetology (N=1,493)
Transportation (N=1,650)

Info Tech (N=416)

Health Science (N=6,182)

Public Safety (N=559)
Hospitality and Tourism (N=292)
Architecture and Construction (N=2,187)
Manufacturing (N=2,452)
Agriculture (N=1,181)

Business (N=2,839)

Arts and A/V (N=1,137)

Any IRC (N=21,373)

!!hm“;”!l

Multiple (N=953)
-20% 0% 20% 40% 60% 80% 100% 120%

Percentage Difference in Earnings Between IRC Recipients and Non-Recipients

Note. Author’s calculations are based on Texas administrative data covering 350,876 high school graduates in the state
from 2017 through 2019 who were both employed and enrolled in college in their first year after graduating high school.
Bars show 95 percent confidence intervals.

*Education IRCs (n = 31) were too rare to generate reliable data.

Finding 2 IRCs in Agriculture, Business, and Health Science are positively associated
with college enrollment and persistence, but those in Cosmetology,
Manufacturing, and Transportation are negatively associated.

In general, IRC receipt is modestly but positively related to all three early college outcomes (Figure
ES-2). However, receipt of any IRC is more positively correlated with college persistence. In fact,
students who earn IRCs are about three percentage points more likely to continue college for a
second year.

This result is likely driven by the fact that Business and Health Science (and, to a lesser degree,
Agriculture and Information Technology) comprise the majority of IRCs and are both positively
associated with college going and persistence. Yet students who earn IRCs in Architecture and
Construction, Hospitality and Tourism, Cosmetology, Manufacturing, and Transportation have lower
odds of college enrollment in general and enrollment in four-year colleges in particular. Students
who earn Hospitality and Tourism and Transportation IRCs are also less likely to persist in college.
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Figure ES-2. Some IRCs are associated with better postsecondary education outcomes, while
others are associated with worse ones.

Postsecondary Outcome

B Persist to Second Year [l Attend 4-year College [l Attend Any College

Health Science (N=16,600) “
Info Tech (N=990) {

Business (N=10,832) ﬁ
Agriculture (N=2,548) E
Arts and A/V (N=2,813) >—-g-___¢‘
Public Safety (N=2,272) E
Hospitality and Tourism (N=924) }E“
Architecture and Construction (N=5,097) }_ﬁ'ﬂ_{
Education* (N=57) : : Iﬁ- | |
Manufacturing (N=8,156) }_i_‘
Transportation (N=3,967) ﬂ
Cosmetology (N=3,743) }_j_‘
Multiple IRCs (N=2,728) }_dﬁ-_<

-15% -10% -5% 0% 5% 10% 15%

Percentage Difference Between IRC Recipients and Non-Recipients

Note. Author's calculations are based on Texas administrative data covering all 1,034,882 high school graduates in the
state from 2017 through 2019. N sizes for each IRC in parentheses are for the two college-attendance outcomes. Bars
show 95 percent confidence intervals.

*Education IRCs (n = 57) were too rare to generate reliable data.
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Finding 3 Only a handful of IRCs are related to overall success beyond high school.

So far, there appears to be a trade-off between certifications that facilitate the transition into
postsecondary education and those that provide immediate labor-market value, which leads to
the following question: which IRCs best promote postsecondary success overall, defined as either
being enrolled in college or earning 200 percent of the federal poverty level?

Figure ES-3 shows that after controlling for subject-specific CTE coursework (in addition to other
student factors), just four IRCs (Information Technology, Health Science, Business, and Arts and A/V)
meet that definition for student success, while the Cosmetology IRC generally reduces students’
chances of hitting this mark (the Education IRC has too few students for a reliable estimate).

Figure ES-3. A number of IRCs are modestly but significantly related to overall postsecondary
success.

Info Tech (N = 990)

Health Science (N = 16,600)

Business (N =10,832)

Arts and A/V (N = 2,813)

Agriculture (N = 2,548)

Public Safety (N = 2,272)

Transportation (N = 3,967)
Manufacturing (N = 8,156)

Architecture and Construction (N = 5,097)
Hospitality and Tourism (N = 924)

Cosmetology (N = 3,743)

Education* (N = 57) f

CTE-Aligned IRC (N = 22,635)

!!‘“HH””’

Multiple IRCs (N = 2,728)

0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5

Change in Odds of Postsecondary Success

Note. Author’s calculations are based on Texas administrative data covering all 1,034,882 high school graduates in the state
from 2017 through 2019. The outcomes are odds ratios of postsecondary success, which is defined as college enrollment or
earning 200 percent of the poverty line for a single adult (525,760), between IRC recipients and nonrecipients. Bars show
95 percent confidence intervals.

*Education IRCs (n = 57) were too rare to generate reliable data.
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Finding 4 The majority of students who earn IRCs are not employed in the industry
most closely aligned with their credentials (if they enter the workforce),
nor are they enrolled in related college majors (if they attend college).

The connection between IRC receipt and students’ industry of employment and choice of college
major are not tightly aligned, suggesting that the vast majority of students will go on to work or
study outside of their IRC field. Figure ES-4 shows that of the students who earn IRCs and then
attend college, few pursue majors aligned to their IRC. Likewise, students who enter the workforce
are unlikely to start jobs that align with their credentials. This lack of alignment between IRCs and
students’ post-high-school pursuits suggests that IRCs may have educational value even if students
follow fields other than ones related to them, but opportunities clearly exist to better align CTE
pathways at the K-12 level with postsecondary education programs to pave transitions into college.

Figure ES-4. Students are more likely to pursue majors outside of their IRC area, although
those with IRCs in Public Safety, Health Science, and Information Technology are relatively
likely to major in their field after beginning college.

. Aligned Major . Misaligned Major . Liberal Arts Major

Public Safety

Health Science

Info Tech

Manufacturing
Transportation

Agriculture

Business

Arts and A/V

Hospitality and Tourism
Architecture and Construction

Cosmetology

0% 25% 50% 75% 100%
Percent of IRC Recipients by College Major Alignment/Misalignment
Note. Author’s calculations are based on Texas administrative data covering all 34,875 high school graduates who

completed IRCs in the state from 2017 through 2019 and enrolled in college within the first year after graduating high
school. Education IRCs are not included due to small n sizes.
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Finding 5 CTE concentrators, as well as Hispanic, Asian, and higher-achieving
students, are most likely to earn IRCs, while schools (not students’
race/ethnicity or socioeconomic background) are the most important
predictor of earning an IRC.

Perhaps unsurprisingly, students who concentrate in CTE are the group most likely to earn IRCs,
but interesting patterns emerge when looking by student demographic groups (Figure ES-5).
While Hispanic and Asian students are the most likely to earn IRCs, multiracial, Pacific Islander,
and Black students are the least likely. There is virtually no gender difference in IRC receipt, with
5.8 percent of girls earning the certifications compared to 5.9 percent of boys. Also, students
earning IRCs are significantly higher achieving than students who don’t (not shown).

Figure ES-5. Race/ethnicity and special-education status more strongly relate to IRC rates
than gender or economic status.

All Students

Race/Ethnicity

Hispanic 6.9%
Asian 6.5%
White

Native American
Multiracial/Other
Pacific Islander
Black
Gender
Male
Female
Socioeconomic Status
Economically Disadvantaged
Not Economically Disadvantaged
Student Classification
Not Special Ed
Special Ed

0% 1% 2% 3% 4% 5% 6% 7% 8%
Percent of Texas High School Grads Who Earned IRC

Note. Author’s calculations are based on Texas administrative data covering all 1,034,882 high school graduates in the
state from 2017 through 2019.
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Yet the school that students attend is by far the best predictor of whether they will earn an IRC.

In 41.8 percent of Texas public schools, not one student earned an IRC, but the top 1 percent of
schools (roughly twenty of them) had an IRC rate greater than 30 percent. These “high-IRC"
schools weren't just vocational centers: whether a high school had a specific “College and Career
Readiness School Model"” was not a good predictor of whether many students earned IRCs.

Finding 6 Health Science, Business, and Manufacturing dominate the top
twenty-five most common IRCs.

The Certified Nurse Aide/Assistant is the most popular IRC, with 7,354 students earning it, and
Health Science (under which it falls) is the most popular IRC field. Business IRCs are the next most
popular, with all but one (i.e., QuickBooks) relating to certifications in Microsoft Office. Many of
these popular IRCs are not highly technical and can be earned early in a CTE program.

Table ES-1. The Health Science and Business fields have the most IRCs among the top twenty-
five in Texas.

Certification | Certification Certification title Student
rank category count
1 Health Science Certified Nurse Aide/Assistant 7,354
2 Business Microsoft Office Specialist Word 5,496
3 Architecture and | g Core Level | NCCER 5,376
Construction
4 Business Microsoft Office Expert - Word 4,368
5 Manufacturing AWS D1.1 Structural Steel Other 4,344
6 Human Services | Cosmetology Operator License PSI Testing Services 3,806
7 Health Science Clinical Medical Assistant National Healthcareer Association 2,717
8 Health Science Pharmacy Technician 2,581
9 Health Science Phlebotomy Technician American Allied Health 2,551
10 Business Microsoft Office Specialist Excel 2,144
1 Health Science Certified EKG Technician National Healthcareer Association 1,956
12 Arts and A/V Adobe Certified Associate Photoshop 1,870
13 Manufacturing AWS D9.1 Sheet Metal Welding Other 1,861
14 Transportation ASE Brakes Automotive Service Excellence 1,442
15 Business Microsoft Office Expert - Excel 1,379
16 Health Science Certified Patient Care Technician American Allied Health 1,372
17 Agriculture Certified Veterinary Assistant 1,322
18 Transportation ASE Maintenance Light Repair Automotive Service Excellence 1,205
19 Manufacturing AWS SENSE Welding Level 1 American Welding Society 1,153
20 Hospitality ServSafe Manager National Restaurant Association 1,040
21 Business Microsoft Office Specialist (MOS) Master - 2016 1,006
22 Public Safety Noncommissioned Security Officer Level Il 1,000
23 Business QuickBooks Certified User 97
24 Public Safety Emergency Medical Technician 947
25 Public Safety IAED Emergency Telecommunicator 923
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Finally, through both quantitative analysis and interviews with current and former students in
courses that lead to IRCs, the report finds that many students see value in the credentials apart
from career plans. In focus groups, students often discussed practical functions of IRCs, such as
gaining general skills or pursuing a personal interest, in addition to the value IRCs may have in the

job market.
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Introduction

Parents, policymakers, and much of the public worry that today's U.S. education system is not
adequately preparing youth for life after high school. For decades, one of the most prominent
approaches for ensuring that students are ready for the labor market has been providing them
with career and technical education (CTE), once known as vocational education. Yet historical
research finds that vocational education failed to live up to its promise: it stratified educational
opportunity by race and class,® reduced students’ likelihood of attending college,” diverted
students from four-year to two-year colleges,® and transitioned students into careers with limited
opportunities for social mobility.® These findings likely contributed to the decline in CTE course
taking between 1990s and early 2010s."

More recent studies have found less evidence of racial and socioeconomic disparities between
students who complete a series of CTE courses (“concentrators”) and those who do not" and
more positive relationships between CTE and students’ postsecondary outcomes.” Coinciding
with Congress's passage of the Strengthening Career and Technical Education for the 21st Century
Act ("Perkins V") in 2018, there has been a resurgence in research, policy activity, and school
reform related to CTE in recent years: in 2019 alone, twenty-eight states passed legislation related
to career tech.®

An increasingly prominent strategy for ensuring that CTE programs develop knowledge and

skills that are actually aligned to the workplace is to provide students with opportunities to earn
industry-recognized credentials (IRCs) while in high school. IRCs are credentials conferred by
businesses (e.g., Microsoft), industry groups (e.g., the National Center for Construction Education
and Research or NCCER), or state certifying entities (e.g., the Texas Department of Licensing and
Regulation or TDLR) to individuals who demonstrate a sufficient level of knowledge and skills

in a particular domain, often through one or more assessments. They are intended to prepare
both students who plan to enter the workplace directly after high school for a career and college
goers who want to build upon their IRC-related skills and capabilities in a postsecondary setting.
In fact, the Texas Administrative Code says that industry certifications should be “portable,” in
part meaning they can “be transferred seamlessly to postsecondary work through acceptance for
credit or hours in core program courses at an institution of higher education.”™

Thus, while many IRCs require a bachelor’s degree (e.g., teaching licenses) or graduate degree
(e.g., medical licenses), more than half of states now provide opportunities for students to earn
other types of IRCs while in high school.” In fact, forty-two out of forty-five states that responded
to a national survey in 2019 reported that students in their state could earn some IRCs during

high school.” Although eligibility for an IRC often occurs after students complete a respective,
secondary CTE program of study, their conferral requires an independent assessment of skills and
knowledge by the certifying business, industry, or state entity.
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That external involvement by industry is meant to signal to prospective employers that an
applicant has acquired at least some skills required for a specific position or occupation. Yet it's
unclear how well this works in practice. What little research has been done on such credentials
provides grounds for concern,” as do the seemingly questionable incentives tied to them in
states' accountability systems, as many of those systems prioritize quantity (number of IRCs
obtained) over quality.™

To date, no study has examined the impact of specific IRCs earned at the high school level on
the various employment or postsecondary outcomes they are meant to improve. To address

this gap, this study uses data from Texas—a state that has taken an especially thoughtful
approach to IRCs—to examine their impact on those outcomes and begin to assess which IRCs
are making a real difference in students’ lives. Note that professional licenses, such as those for
accountants, lawyers, and nurses, can also be considered IRCs, but our focus is on IRCs made
available to students through state K-12 policy. IRCs that require education beyond a high school
diploma, such as teaching or nursing licenses, are excluded from the set of IRCs examined in

this study. Given historical concerns about inequity in CTE, the report also examines how student
characteristics are associated with IRC receipt and whether IRCs truly provide an avenue to
postsecondary success for historically underrepresented populations.

Specifically, the study addresses the following questions:

1.  What s the relationship between students' acquisition of IRCs and their postsecondary
educational and employment outcomes, and does this relationship vary across
demographic groups?

2. What student, school, and geographic factors are most strongly related to students’
likelihood of earning an IRC?

3. How many students earn IRCs across Texas, and what kinds of IRCs do they earn?

4. How do students understand and perceive the value of IRCs?

State policy context

This report draws on extensive longitudinal data representing more than one million students
who graduated from public high schools in Texas between 2017 and 2019. Texas is an ideal setting
for this study both due to the prominence of IRCs in state policy (more below) and its large and
diverse population.” It's a state where most students in public schools are low income and/or
students of color.

Like many states, Texas reimagined and expanded its CTE programs following the passage of
the federal Carl D. Perkins Career and Technical Education Act of 2006 (Perkins IV). Critical to this
transformation was passage of House Bill 22 in 2017, which directed the Texas Education Agency
(TEA) to publish a list of approved IRCs that are recognized and valued by employers and to
factor students' receipt of such IRCs into the state’s public school accountability system.?® The
TEA solicited extensive feedback from employers, workforce boards, postsecondary education
institutions, and school districts to determine which credentials were most closely aligned with
high-wage, in-demand occupations.? It released a preliminary list in 201617 and a final one in
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2017-18.2 This list is revised every two years, meaning that the IRCs approved in 2019-20 are in use
until 2022-23.%2 Students who complete any approved IRC are now considered college, career, and
military ready (CCMR) in school accountability ratings.

Schools and districts were required to collect and report data on students’ acquisition of IRCs
using the preliminary list in 2016-17. It showed that an estimated 2.7 percent of the roughly 350,000
high school graduates that year—nearly 10,000 students—earned an IRC before graduating, and
that figure has risen considerably since.?
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Data and Methodology

The bulk of this report uses Texas's statewide longitudinal data system from the Texas Education
Research Center, which includes individual-level data on nearly every public school student,
public and private college enrollee, and employee in Texas. The study sample comprises more
than one million students who graduated from a public high school in Texas during the 2016-17,
2017-18, and 2018-19 school years. Of that population, 5.9 percent (n = 60,727) earned at least
one IRC before graduating, whereas 94.1 percent did not.” Graduating cohorts in the sample are
linked with information from Texas’'s Unemployment Insurance (Ul) wage system to determine
whether they are employed, their industry of employment, and their earnings in the first year
after graduating.? State-level data from Massachusetts are also included in Appendix B to help
contextualize the Texas results with those from another state.

To address questions about the rates of IRC acquisition and factors associated with them, the
analysis uses descriptive statistics to identify the most common IRCs and certification subjects,
examine the relationship between IRC receipt and CTE course taking, and explore how IRC receipt
varies across student populations. Multilevel logistic regression models are used to estimate
which student characteristics most strongly predict IRC receipt and calculate how much IRC
receipt varies across schools, districts, and broad geographic regions.”

To examine the relationship between acquisition of IRCs and outcomes, the study uses regression
models that control for the specific high schools that students graduated from and methods

that match IRC recipients to a demographically and academically equivalent sample of IRC
nonrecipients?® and compare results between matched groups. Data show whether students
earned an IRC and what type they earned, as well as whether they concentrated in a CTE field and,
if so, whether the certification is in that same field. Data on the share of students who complete a
coherent CTE sequence of increasingly sophisticated courses is also used for some of the school-
level analysis.

Postsecondary education outcomes include college enrollment (two- and four-year institutions)
and persistence (continued enrollment in the second year). Labor outcomes include employment
within the first twelve months after graduating high school, industry of employment, and first-
year earnings.? Finally, a “postsecondary-success” measure gauges whether a student enrolled
in college or earned a decent income, which is set at 200 percent of the federal poverty line
($25,760), after high school.
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To further contextualize the results, interviews and focus groups were conducted with a dozen
high school students in Texas. The conversations probed students’ views of their CTE courses
and programs, how they learned about IRCs and their experiences earning them, and their
perceptions of the value of both CTE courses and the IRCs they earned or planned to earn.
Accounts from the focus groups are embedded throughout the report, using pseudonyms to
ensure anonymity, and appear under the heading “student voice.” For more information on the
methods used in this report, see Appendix A.

Limitations

Although statistical models control for a broad swathe of student and school characteristics, the
estimated effects of earning an IRC on future outcomes may be biased upwards. That's because
schools that provide students with greater opportunities to earn IRCs may be different than
schools that do not in ways that cannot be captured in the data—plus, student selection into
IRC-granting programs may be correlated with characteristics such as student motivation, which
our rich set of control variables may not reflect. Both factors could result in the estimates being
larger than the true effect of earning an IRC on postsecondary education and employment
outcomes, so the results should be interpreted cautiously.
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How do IRCs shape students’ short-term employment and educational
outcomes?

This section examines how IRCs relate to individual students’ experiences in the
labor market immediately upon graduating from high school.*® The relationship
between IRC receipt and students’ short-term employment and educational
outcomes is mostly positive or neutral. IRC receipt is modestly but positively associated

with overall college enrollment, four-year college enrollment, and college persistence, but

this result is largely explained by the fact that the most common IRCs (Health Science and
business) are positively linked to college outcomes, while several less common IRCs are
inversely related. Regarding short-term workforce outcomes, a number of IRCs have a strong
positive relationship with earnings, and the benefits of IRCs appear unaffected by one's race,
ethnicity, gender, or class background. Note, however, that while IRCs are positively associated
with earnings, nearly all employed individuals are earning less than a living wage the year after
graduating. When examining postsecondary success more comprehensively (i.e., including
both workforce and educational outcomes), we see that IRCs in Information Technology, Health
Science, and business have the best outcomes for students.

SUMMARY

Taken together, the results imply that earning certain IRCs may be an effective strategy for
improving students’ educational and earnings prospects, but many serve more as a stepping-
stone to future career development rather than as a direct path to financial independence
right out of high school.

Finding 1 In general, IRCs are weakly related to increases in short-term
employment, while a few specific IRCs are positively related to increases
in short-term earnings—particularly for students not attending college
and part-time college students.

Table 1 shows how students’ short-term employment rates and median annual wages vary based
on the IRC earned in high school. The first two columns include individuals who do not attend
college, the next two include college students, and the final two include the full sample. For all
samples, median earnings vary considerably across IRC fields, with the highest-earning group
(Transportation) earning twice the amount of the lowest earning group (Arts and A/V).

Unsurprisingly, if paradoxically, IRC fields where students have lower college-enrollment rates
show better employment outcomes—because few college students are working full time.

For instance, Architecture and Construction ($9,576 median earnings), Education ($10,875),
Cosmetology ($9,091), Manufacturing ($9,607), and Transportation ($11,667) have the highest
median earnings, and tend to have the lowest college enrollment rates. For all those IRC fields,
apart from Cosmetology, students earn at least 50 percent more compared to students who
did not earn any IRC in high school. However, the employment rates are only modestly higher
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for those fields compared to students with no IRC (no more than eight percentage points).
Conversely, IRC fields for which students had high college enrollment rates, such as Business,
Health Science, and Information Technology, tend to have employment outcomes worse than or
equivalent to students who did not earn any IRC.

Critically, median earnings were close to or below the poverty line for all individuals, irrespective
of whether they earned an IRC in high school or the field in which they earned the IRC. Even

for students who did not go to college after high school, 75 percent of them made less than
approximately $15,300 in their first year after graduating, and even among students who did not
enroll in college, fewer than 5 percent earned at least $30,000 their first year out of high school
(not shown in the table below).

Table 1. IRC fields with lower college enroliment tend to have better employment outcomes.

HS grads, no college coII:gSeggzgch'Iees All HS grads
(n =501,090) (n = 533,792) (n=1,034,882)
crploved | o9 | employed | MS9T | emploed | Yo
Earnings Earnings Earnings
Transportation 62.5 $13,767 78.3 $9,516 68.1 $11,667
Manufacturing 66.7 $13,422 71.9 $6,284 68.9 $9,607
Education 65.4 $12,622 74.2 $9,139 70.2 $10,875
Architecture and Construction 65.7 $12,268 72.6 $7,028 68.4 $9,576
Cosmetology 62.1 $10,896 733 $7,707 66.9 $9,091
Health Science 56.7 $8,659 73.9 $5,586 69.4 $6,084
Hospitality and Tourism 62.7 $8,375 74.5 $6,381 68.6 $7,160
Public Safety 59.9 $8,164 69.9 $5,570 66.0 $6,480
Business 50.9 $7,950 67.7 $4,706 61.8 $5,533
Agriculture 58.6 $7,931 73.9 $4,708 68.2 $5,444
Information Technology 46.4 $6,777 66.7 $5,543 59.2 $5,823
Arts and A/V 49.9 $6,722 62.6 $4,379 57.4 $5,008
No IRC 59.1 $8,129 73.0 $4,916 66.2 $6,097
Any IRC 64.8 $10,016 68.2 $6,062 66.6 $7.421
Multiple IRCs 63.6 $12,676 67.7 $5,843 65.8 $8,699
All Students 59.1 $8,244 72.9 $4,964 66.2 $6,157

Note. Author’s calculations are based on Texas administrative data covering all 1,034,882 high school graduates in the
state from 2017 through 2019 for calculations of employment and within the first year of graduating high school for
calculations of earnings. Earnings are for part-time and full-time workers.
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Student voice: The process of obtaining an IRC

The primary logic of IRCs is that they provide to employers a clear signal of students’ knowledge
and skills that are aligned to workforce needs. But students frequently described how the
culture of CTE programs and the process of preparing for and earning IRCs promoted their
readiness for careers and made it clear who took the program seriously.

Brianna:

Mia:

Lexi:

Gracie:

Morgan:

Lexi and
Kaitlin:

[Our teacher] really puts us to work and, | don't know, it's just learning in the
book and then doing it yourself. | feel like it gets stuck in my head. | like that. But
| feel it's a really great experience.

| also feel like you mature very well in the program. . .. You have to learn what it's
[like] to be an adult in the program because you're looking for your future. This is
your future. | feel like people take it seriously and | absolutely adore that.

Freshman year you have to have 100 hours. If you don't, you're dropped.
Sophomore year you have to have about 520. If you don't, you're dropped.
Senior year you have to have about 1,000. . . . If you don’t get your hours, you
don't continue in the course. If you don't get your hours by the time school’s
over, you have to pay to go finish your hours at a private institution or you just
don't get your license at all. So it's definitely all up to you.

| could really see my skills with [floral] design getting better over time. | was
also able to see my classmates and their skill sets grow, so we were able to
collaborate and, you know, learn from each other, so it was just a really good
group learning experience and it was great to see how our skill sets advanced
over time.

Our [first-year] teacher left after Covid, so freshman year we had one teacher,
sophomore year we started with a new teacher, and . . . the first day we went
headfirst into projects and stuff and | feel like that I've already gotten ten times
better with the tools and just the one and a half years compared to the whole
year of bookwork.

[Lexi] | had to babysit [the freshmen] yesterday. They were middle schoolers
three months before they came to high school. That's the problem with freshman
being in cosmetology. [Kaitlin] | feel a lot of [freshmen] ... don't really take

the class seriously. They're like, “Oh, | get to play with makeup for an hour.” So
it's a lot of people that join freshman year and they take the opportunity away
from people that want to do this for real. [Lexi] Also, a lot of them drop out too
because they're like, “Oh, | actually have to do something. [Kaitlin] | mean, kids
drop out every year. . . . They talked about scrubs, at least five girls dropped the
class before we even started dressing [mannequins].”
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Although the results in Table 1 suggest variation in employment and earnings across IRC

categories and IRC nonrecipients, many of these differences disappear once controls are added.
Specifically, after CTE coursework and student characteristics have been accounted for,* few IRC
fields show either a positive or negative relationship to students’ employment prospects.3 Per
Figure 1, only Health Science IRCs statistically improve employment likelihood, and even then
only modestly, while students who earned both Arts and A/V and Cosmetology IRCs have lower

likelihood of employment.

Figure 1. Few IRCs show either a positive or negative relationship with employment once
college enrollment and other student characteristics are accounted for.
Info Tech
Agriculture
Public Safety
Architecture and Construction
Health Science
Manufacturing
Transportation
Business

Hospitality and Tourism

Education f
Cosmetology

Arts and A/V

%iilégffszff

Multiple

-20% -15% -10% -5% 0% 5% 10% 15%

Percentage Difference in Employment between IRC Recipients and Non-Recipients

Note. Author’s calculations are based on Texas administrative data covering all 1,034,882 high school graduates in the
state from 2017 through 2019. Ninety-five percent confidence intervals are large for education because only fifty-seven

students are represented across all three years of data.
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Although we find little relationship between IRC receipt and students’ immediate employment,
findings suggest that certifications are much more strongly and positively related to first-year
earnings for students who are employed (Figure 2).** On average, receipt of an IRC is related to

a roughly 9 percent increase in annual earnings for the full sample of high school graduates,
controlling for college enrollment (Figure 2, "Any IRC"). This estimate is relatively consistent across
student samples, with the largest estimated increase in earnings found for students not attending
college at 12.6 percent, followed by full-time college students at 9.6 percent and finally part-time
college students at 8.8 percent (see Appendix A, Table A6). Given that the estimated median
earnings for students who did not earn an IRC and did not attend college was $8,129 (see Table 1),
a 12.6 percent increase in earnings translates into an additional $1,024 annually.

Figure 2. A number of IRCs are positively related to earnings, with cosmetology providing the
largest reliable earnings benefit.

Education (N=31)

Cosmetology (N=1,493)
Transportation (N=1,650)

Info Tech (N=416)

Health Science (N=6,182)

Public Safety (N=559)
Hospitality and Tourism (N=292)
Architecture and Construction (N=2,187)
Manufacturing (N=2,452)
Agriculture (N=1,181)

Business (N=2,839)

Arts and A/V (N=1,137)

Any IRC (N=21,373)

!!hm“!m‘

Multiple (N=953)
-20% 0% 20% 40% 60% 80% 100% 120%

Percentage Difference in Earnings Between IRC Recipients and Non-Recipients

Note. Author's calculations are based on Texas administrative data covering 350,876 high school graduates in the
state from 2017 through 2019 who were both employed and enrolled in college in their first year after graduating

high school. The statistical model controls for the number of credit hours students attempted in their first year. The
outcome variable is the natural logarithm of first-year earnings. Ninety-five percent confidence intervals are large for
education because only thirty-one students are represented across all three years of data.
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The estimated earnings increase—again measured within the first year of graduating high
school—tends to be largest for either students not attending college or part-time students.

For the former, the largest boosts in earnings come from IRCs in Manufacturing, Cosmetology,
and Health Science, while for part-time college students the largest increases come from
Cosmetology, Transportation, and Public Safety. Cosmetology boasts the largest estimates overall,
associated with an impressive 31.1 percent increase in earnings for individuals who do not enroll in
college after high school, 12.5 percentage points greater than the boost full-time college students
receive (Figure 3). Likewise, the Manufacturing IRC is associated with a 15.2 percent increase in
earnings for individuals who do not go to college, 12.7 percentage points greater than the small
boost full-time college students receive. Again, given the threat of selection bias, these estimates
cannot be interpreted as causal, but they do suggest that IRCs have clear value for students
entering the labor market after high school.

Figure 3. IRC earnings gains are generally greater for recipients who do not attend college or
attend part-time than for full-time college students.

. Transportation . Public Safety . Manufacturing Cosmetology Health Science

+6.3%

+7.8%

Students Not Attending
College (Difference from

Full-time College Goers) +12.7%

+12.5%

+2.6%

+14.9%

Part-time College Goers +15.7%
(Difference from

Full-time College Goers)

+0.3%

-3.0%

-5% 0% 5% 10% 15% 20%

Percentage Increase in Earnings for IRC Recipients,
Difference from Full-time College Student Group

Note. This figure contains data for selected IRCs. Full results of these models appear in Appendix A, Table Aé.

Thomas B. Fordham Institute 27



Findings

Figure 4 shows by demographic group, the relationship between IRC receipt and earnings among
those who received an IRC in a CTE field of concentration in high school. There is remarkable
consistency in the relationship between IRC receipt and earnings, which is within 1to 2 percentage
points of the 9 percent increase for nearly every demographic group, apart from Asian students.
Put differently, we find minimal differences in the relationship between IRC receipt and earnings
by gender, race/ethnicity, economic status, LEP, special-education status, or gifted status.

Figure 4. The relationship between IRC receipt in a field of CTE concentration and first-year
earnings is remarkably consistent across demographic groups.

All Students

Student Classification

Special Education

Limited English Proficiency
Gifted

Race/Ethnicity
Asian
White

Hispanic
Black
Socioeconomic Status
Not Economically Disadvantaged

Economically Disadvantaged

Gender
Male

1] 1

Female

-15% -10% -5% 0% 5% 10% 15% 20%

Percent Difference in Earnings Between IRC Recipients and Non-Recipients

Note. Author’s calculations are based on Texas administrative data covering all 685,469 high school graduates in the
state from 2017 through 2019 who were employed within the first year of graduating high school. The natural logarithm
of earnings was used as the outcome variable. The estimated differences are between students who earned an IRC in
the same CTE subject in which they concentrated and all other students (whether they earned an IRC, participated in
CTE, or did neither). Bars show 95 percent confidence intervals.
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Finding 2 IRCs in Agriculture, Business, and Health Science are positively
associated with college enroliment and persistence, but those in
Cosmetology, Manufacturing, and Transportation are negatively
associated.

Overall, receipt of any IRC is modestly but positively related to students’ early college outcomes.
Estimates of the relationship between IRC receipt and college enroliment did not exceed roughly
one percentage point (Figure 5).3* Yet, IRC receipt is more positively correlated with college
persistence (continuing for a second year of college): students who earn any IRC are about three
percentage points more likely to persist. In general, our findings suggest that the relationship
between IRC receipt and early college outcomes is positive but modest, and we find no evidence
that IRC receipt deters students from college attendance on average.

Figure 5. Receipt of any IRC is modestly but positively related to college outcomes.

Attend Any College 0.9%

(N =919,247)

Attend 4-Year College 11%

(N =919,247)

Persist to Second Year 2.4%
(N =489,068)

0% 1% 2% 3% 4% 5%
Percentage Point Difference Between IRC Recipients and Non-Recipients

Note. Author's calculations are based on Texas administrative data covering all 1,034,882 high school graduates in the
state from 2017 through 2019. Bars show 95 percent confidence intervals.

This positive but modest relationship is likely driven by the fact that Business and Health Science
(and, to a lesser degree, Agriculture and Information Technology) comprise the majority of

IRCs and are both positively associated with college-going and persistence compared to their
peers (Figure 6).3** On the other hand, students who earn IRCs in Architecture and Construction,
Hospitality and Tourism, Cosmetology, Manufacturing, and Transportation have lower odds of
college enrollment in general and four-year college enrollment in particular. Students who earn
Hospitality and Tourism and Transportation IRCs are also less likely to persist in college.
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Figure 6. Some IRCs, such as Health Science and Information Technology, are associated
with better postsecondary education outcomes, while others, such as Cosmetology and
Transportation, are associated with worse postsecondary education outcomes.

Postsecondary Outcome

. Persist to Second Year . Attend 4-year College . Attend Any College

Health Science (N=16,600) “
Info Tech (N=990) ’_E

Business (N=10,832) E
Agriculture (N=2,548) E
Arts and A/V (N=2,813) ’_-:<
Public Safety (N=2,272) E
Hospitality and Tourism (N=924) g“
Architecture and Construction (N=5,097) j
Education* (N=57) - — 1
Manufacturing (N=8,156) }_ﬁ
Transportation (N=3,967) ﬂ
Cosmetology (N=3,743) }_j_<
Multiple IRCs (N=2,728) }_H!H

-15% -10% -5% 0% 5% 10% 15%

Percentage Difference Between IRC Recipients and Non-Recipients

Note. Author’s calculations are based on Texas administrative data covering all 1,034,882 high school graduates in the
state from 2017 through 2019. N sizes for each IRC area in parentheses are for the two attendance outcomes. Bars show
95 percent confidence intervals.
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Finding 3 Only a handful of IRCs are related to overall success beyond high school.

Up to this point, results show that IRCs that are positively linked to college enrollment often
provide less immediate labor market benefit, while those positively linked to earnings are
inversely related to college going. Put differently, there appears to be a trade-off between
certifications that facilitate the transition into postsecondary education and those that
provide immediate labor-market value, which leads to the question: which IRCs best promote
postsecondary success overall?

In this report, such success is defined as college enrollment or earning 200 percent of the poverty
line for a single adult ($25,760).3¢ Figure 7 shows, that after controlling for subject-specific CTE
coursework and other student factors, just four IRCs (Information Technology, Health Science,
Business, and Arts and A/V) meet that definition for student success, while the Cosmetology IRC
generally reduces students' chances of hitting this mark (the Education IRC has too few students
for a reliable estimate).

Recall that previous analyses suggested that Cosmetology IRCs were most strongly associated
with increases in first-year earnings. Nevertheless, the combination of extremely low rates of
college enrollment among Cosmetology IRC recipients and the fact that few students in the
sample earn more than the income threshold results in a negative link between Cosmetology IRCs
and postsecondary success.

Finally, when looking just at the effects of CTE-aligned IRCs—meaning students have
concentrated in a CTE cluster and have earned an IRC in the same subject area—we find that
completing this coursework and receiving an IRC is estimated to significantly improve students’
odds of postsecondary success overall (see Table A7 in Appendix A for full data).
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Figure 7. A number of IRCs are modestly but significantly related to overall postsecondary
success.

Info Tech (N =990)

Health Science (N =16,600)

Business (N =10,832)

Arts and A/V (N = 2,813)

Agriculture (N = 2,548)
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Transportation (N = 3,967)
Manufacturing (N = 8,156)

Architecture and Construction (N = 5,097)
Hospitality and Tourism (N = 924)
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Change in Odds of Postsecondary Success

Note. Author's calculations are based on Texas administrative data covering all 1,034,882 high school graduates

in the state from 2017 through 2019. The outcomes are odds ratios of postsecondary success, which is defined as
college enrollment or earning 200 percent of the poverty line for a single adult (525,760), between IRC recipients and
nonrecipients. CTE-aligned IRCs are those for which students have concentrated in a CTE cluster and have earned an
IRC in the same subject area. Bars show 95 percent confidence intervals.
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How do IRCs shape student trajectories?

The connection between IRC receipt and students’ choice of college major
and industry of employment are not tightly aligned, suggesting that the vast
majority of students will go on to work or study outside of their IRC field. This
suggests that IRCs may have educational value even if students pursue fields other than the
one related to it, but opportunities clearly exist to better align CTE pathways at the K-12 level
with postsecondary education programs to pave transitions into college.

SUMMARY

Finding 4 The majority of students who earn IRCs are not employed in the industry
most closely aligned with their credentials (if they enter the workforce),
nor are they enrolled in related college majors (if they go to college).

Figure 8 shows whether students who earned an IRC in a specific subject later selected a college
major that was aligned to it.¥” The sample is restricted to students who enrolled in college their
first year after high school. Two points are noteworthy. First, students are more likely to pursue
majors outside of their IRC subject, except for a few fields that drive the overall positive correlation
between alignment of IRC receipt and college major. For example, 38 percent of Public Safety

IRC recipients majored in the field in college, whereas just 12 percent of other students majored

in Public Safety (latter not shown). Likewise, 31 percent of students who earned Health Science
IRCs in high school majored in Health Science, compared to 8 percent of non-IRC recipients who
pursued those same majors; the comparable figures for Information Technology IRC and non-IRC
recipients is 30 and 3 percent, respectively.

Clearly, some IRCs are more tightly aligned with what students major in college. Whereas more
than one-third of Public Safety3® IRC recipients are pursuing majors related to the subject of
their certification, that rate is less than 20 percent for the majority of IRC categories and less than
5 percent for two categories (Architecture and Construction and Cosmetology). Across the full
sample, less than one-quarter (23 percent) of all IRC recipients who enrolled in college after high
school are majoring in the same subject in which they earned their certification (not shown).

Second, for all IRC subjects except for Health Science and Information Technology, the most
popular major is Liberal Arts and Sciences. This major includes a curriculum that meets most (if
not all) lower-division requirements for any two- or four-year program of study across public
institutions in Texas and is most commonly pursued by two-year students seeking to transfer to

a four-year university. It is difficult to say definitively whether this is a good or a bad thing; hence
Figure 8 presents this major separately from the “aligned” and “misaligned"” categories of majors.
On one hand, it shows that students earning IRCs in high school are not solely diverted into
technical programs and are still quite likely to pursue traditional academic pathways once they
get to higher education. On the other hand, there is clearly plenty of room for improvement in
helping students align the IRCs they earn in high school with their future postsecondary pathways.
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Figure 8. Students are more likely to pursue majors outside of their IRC area, although Public
Safety, Health Science, and Information Technology students are relatively likely to major in
their field after beginning college.

. Aligned Major . Misaligned Major . Liberal Arts Major

Public Safety

Health Science

Info Tech

Manufacturing
Transportation

Agriculture

Business

Arts and A/V

Hospitality and Tourism
Architecture and Construction

Cosmetology

0% 25% 50% 75% 100%

Percent of IRC Recipients by College Major Alignment/Misalignment

Note. Author’s calculations are based on Texas administrative data covering all 34,875 high school graduates who
completed IRCs in the state from 2017 through 2019 and enrolled in college within the first year after graduating high
school. Majors were coded using the National Center for Education Statistics’ Classification of Instructional Programs
(CIP) codes, specifically the two-digit CIP codes that indicate the broad major area. Cosmetology majors were
considered to have enrolled in an aligned major if their major CIP code was equal to “Personal and Culinary Services,”
which includes majors for cosmetology programs.

Recall that previous findings suggest that IRCs are not strongly related to students’ likelihood of
being employed but are positively linked to earnings among students who work after high school,
regardless of their demographic background or college-enrollment status. Next, we investigate
the relationship between IRC receipt and the industry in which students are employed. Ideally, the
analysis would determine whether students are working in a job or occupation aligned with their
certification, but Texas wage data do not allow such fine-grained investigation. So we categorize
industries based on NAICS codes, which group all employers into one of twenty broad industry
areas (see Appendix A, Table A8, for a crosswalk of how IRC fields and NAICS codes align).
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Results show that in all IRC areas, no more than one-quarter of employed students are working in
an aligned industry (Figure 9). Compared to students who did not earn an IRC, those who received
one in Cosmetology, Health Science, Agriculture, Manufacturing, or Architecture and Construction
are considerably more likely to be employed in the respective industries. For the remaining IRC
fields, fewer than 5 percent of employees are working in an aligned industry, including in Arts

and A/V, Transportation, Public Safety, Information Technology, Business, and Hospitality and
Tourism. The majority of recent high school graduates are employed in either the Accommodation
and Food Services or Retail Trade industries, which provide many entry-level jobs for early career
workers.

Figure 9. There is a modest relationship between IRC field and industry of employment,
although employment in Accommodation and Food Services and Retail is most common for
all IRC earners.

. Aligned Industry . Retail Trade
. Accommodation and Food Services . Other Misaligned Industry

Cosmetology

Health Science

Agriculture

Manufacturing

Architecture and Construction
Arts and A/V

Transportation

Public Safety 2.6% 343%
Info Tech 119% 32.4%
Business

Hospitality and Tourism 0.9% 39.3%

0% 25% 50% 75% 100%

Percentage of High School Grads Employed in Industries

Note. Author’s calculations are based on Texas administrative data covering all 685,469 high school graduates in the
state from 2017 through 2019 who were employed within the first year of graduating high school. To see a list of aligned
industries to each of the eleven IRC areas, see Table A8 in Appendix A. “Retail Trade and Accommodation and Food
Services” industries are kept separate given how common it is for recent high school graduates to be employed in
these sectors, but note that the latter category could overlap with “Hospitality and Tourism.” Of employed students
who do not earn any IRCs, 34.1 percent work in Accommodation and Food Services and 27.6 percent work in Retail
Trade.
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Student voice: Using IRCs for college or for life

Overall, students had fairly clear ideas about how their CTE program and the IRCs they could
earn would prepare them for future careers, and many indicated their intention to pursue a
career directly aligned with their certification.

Eva: My plan is, I'm not going to college. | mean, once | have my [cosmetology]
license, I'm ready to find a salon and go get into it. But | thought about doing
extra schooling because I've always liked the spa environment. | thought that
getting my estheticians license would be nice or like working in a med spa where
they do like injections and stuff. | need to do extra schooling for that, but | would
get a lot more money. So | thought about that, but | mean directly after high
school I'm just going to try and do nails or something.

Gracie: | have fully decided to go into the veterinary field. | recently applied to [a
university]. | got accepted in the fall and | will be starting preveterinary medicine.
... For awhile | wasn't entirely sure if | wanted to be an actual vet or if | wanted to
be a vet tech, so for a while the plan was to start out at [a community college] in
their associates of veterinary technology and then to transfer to get a bachelor's,
but | started to learn more about the salary for vet tech and what their job looks
like, as well as you know, college debt and all that, and | realized that if | went
that route, | wouldn't really make enough money to be able to pay myself out of
college. And | realized a more fulfilling career, for me, personally, would be just
going for the full vet certification.

However, other students were clearly intent on pursuing a different career path than the focus of
their CTE program and/or certification, even though they spoke of the value of the preparation.

Ricardo: | can definitely appreciate that we can have, we have that ability to see the future
career paths [related to the construction technology program] and, because
yeah, you can totally go from this program into the workforce and then work your
way up the chain. But I, yeah, | wouldn't say that | would be wanting to go into
[construction technology] particularly.

Salma: I'm planning to go to college . . . hopefully to study veterinary. For automotive,
| just, | kind of got in it because | wanted to learn the basics and everything. So,
because all the basic stuff that you can do at a shop | can technically do at home
or if I have to help. So it doesn’t cost me money and everything like that.

Morgan: That's kind of why | did the construction thing. | mean, | want to go into, maybe,
the real estate field, so | can definitely use construction if you're flipping houses
or whatever. It's just a good skill to know. But then even if | don't go into real
estate or go into that construction field or anything construction related, it's still
just a good skill to be able to fix something at your house.
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How popular are IRCs?

Overall, IRCs are becoming increasingly widespread, and certain student
populations are more likely to earn IRCs compared to their peers: CTE
concentrators as well as Hispanic and Asian, economically disadvantaged, and
high-achieving students. But variance across schools far outweighs the combined predictive
effect of all the analyzed student characteristics.

SUMMARY

Finding 5 CTE concentrators, as well as Hispanic, Asian, and higher-achieving
students are most likely to earn IRCs, while schools (not students’
race/ethnicity or socioeconomic background) are the most important
predictor of earning an IRC.*

Findings show that there is a strong relationship between CTE course taking and IRC receipt.
Figure 10 highlights the relationship between the IRCs that students earned and the CTE subject
in which they did or did not concentrate (defined as earning three or more credits in the same CTE
subject). Each bar represents the group of students who earned an IRC in that subject, with dark
blue showing the percentage of students who concentrated in the same CTE area as the subject
of their certification, coral showing the percentage who concentrated in a different CTE area, and
teal showing the percentage with no CTE concentration. In the Health Science, Cosmetology,

and Agriculture fields, more than half of students concentrated in the same CTE area as their

IRC, including more than three quarters of students in Health Science. In contrast, in the fields of
Information Technology, Hospitality, Architecture and Construction, Manufacturing, and Business,
nearly a third to almost half of students who earned the respective certification concentrated

in a different CTE field (with the remainder not concentrating at all).*° This may seem odd, but
fields vary in how closely aligned their IRCs are with CTE coursework. For example, they are tightly
coupled in fields like Cosmetology and Health Science but much more loosely related in fields
such as Business, Manufacturing, and Transportation.*
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Figure 10. There is a strong relationship between IRCs and CTE fields for many certifications
but not all of them.
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Health Science 78.4% M1% 10.6%
Cosmetology 68.6% 7.3% 24.0%
Agriculture 55.6% 17.9% 26.5%
Public Safety 48.3% 37.0% 14.7%
Arts and A/V 45.5% 20.4% 341%
Transportation 35.8% 14.3% 49.9%
Info Tech 32.6% 30.3% 37.1%
Hospitality 24.4% 19.6% 56.1%
Architecture and Construction 20.4% 35.6% 44.0%
Manufacturing 16.2% 48.3% 35.5%
Business 16.2% 36.6% 47.2%

0% 25% 50% 75% 100%

Percent of IRC Recipients with/without CTE Concentration

Note. Author’s calculations are based on Texas administrative data covering the 60,727 high school graduates in the
state who earned at least one IRC in the respective certification field from 2017 through 2019.
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Figure 11 shows how IRC rates vary across racial/ethnic, gender, economic, and special-education
populations. The results by race/ethnicity highlight the diversity in certification rates across
student groups: Black students have the lowest rate of earning certifications (3.4 percent), while
Hispanic students have the highest rate (6.9 percent). Native American (5.2 percent) and White
(5.3 percent) students have nearly equivalent rates that are closer to the statewide average for the
three cohorts (5.9 percent). There is almost no difference between male and female students in
their likelihood of earning an IRC (5.8 percent vs. 5.9 percent), and economically disadvantaged
students are only marginally more likely to earn a certification compared to nondisadvantaged
students (6.1 percent vs. 5.3 percent). However, special-education students are considerably less
likely to receive an IRC compared to students who were not receiving special-education services
(3.5 percent vs. 6.1 percent).*

Figure 11. Race/ethnicity and special-education status more strongly relate to IRC rates than
gender or economic status.

All Students

Race/Ethnicity
Hispanic

6.9%
Asian 6.5%
White

Native American
Multiracial/Other
Pacific Islander
Black

Gender
Male

Female

Socioeconomic Status
Economically Disadvantaged 6.1%
Not Economically Disadvantaged 5.3%

Student Classification
Not Special Ed

6.1%

3.5%
\

0% 1% 2% 3% 4% 5% 6% 7% 8%

Special Ed

Percent of Texas High School Grads Who Earned IRC

Note. Author’s calculations are based on Texas administrative data covering all 1,034,882 high school graduates in the
state from 2017 through 2019.
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Variation in IRC receipt rates across demographic groups is somewhat greater when considering
the certification area (Table 2). For example, at .17 percent, Asian students are the least likely to
earn IRCs in Architecture and Construction but most likely to receive them in Health Science
(nearly 4 percent).®® In contrast, Hispanic students are the most likely to earn IRCs in Architecture
and Construction, Public Safety, and Transportation. Native American students are close to

the average for most areas but have the highest rates of earning Information Technology

IRCs (.24 percent). Pacific Islander students have below-average rates of certifications for all
areas, apart from Arts and A/V. White students are most likely to earn Agriculture certifications
(.35 percent) but are close to the statewide average for most other areas. Black students have
below-average certification rates in all subjects.

Table 2. Health Science and Business IRCs are the most popular for all student groups,
but there is some variation among ethnic/racial student subgroups.

Percentage of Students Earning IRC
IRC S:«“:\’t;\;vgie Hispanic | Asian | White A:aetrii‘::gn Mu(l)tiLa:riaI/ I:Ia::g:r Black
(All Students)
Health Sciences 1.90 2.07 3.58 1.65 1.68 1.87 1.58 1.26
Business 1.50 1.65 2.32 1.40 1.23 113 0.76 0.96
Manufacturing 1.02 1.23 0.42 113 0.97 0.54 0.38 0.26
Transportation 0.85 1.04 0.33 0.86 0.68 0.64 0.51 0.30
é;c:s':re:z:;ena”d 0.66 086 | 017 | 054 0.60 0.41 057 | 042
Arts & A/V 0.39 0.42 0.63 0.37 0.37 0.46 0.51 0.24
Cosmetology 0.37 0.54 0.10 0.21 0.31 0.16 0.06 0.23
Public Safety 0.28 0.44 0.18 0.13 0.03 0.14 0.13 0.07
Agriculture 0.27 0.25 0.30 0.35 0.29 0.28 0.13 0.17
IT 0.12 0.16 0.17 0.10 0.24 0.09 <0.01 0.03
?ofrﬁ’s':i"ty and 0.10 0.11 0.08 | 0.09 0.13 0.10 <001 | 0.09
Any IRC 5.90 6.90 6.50 5.30 5.20 4.40 3.50 3.40
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Somewhat surprisingly, we find that IRC recipients are considerably higher achieving than
nonrecipients on average. Figure 12 presents students’ mean performance on state standardized
tests in four subject areas (Algebra |, U.S. History, Biology, and English Il) by whether students
earned any certification. The difference between IRC recipients and nonrecipients ranges

from roughly one-eighth of a standard deviation (English) to one-fifth of a standard deviation
(Algebra I).#

Figure 12. Students who earn IRCs are considerably higher achieving than their comparable
peers.
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Note. Author’s calculations are based on Texas administrative data covering all 1,034,882 high school graduates in
the state from 2017 through 2019. High school assessments include the Algebra | End-of-Course Exam (EOC), Biology
EOC, English Il EOC, and U.S. History EOC.

Whereas IRC recipients are higher achieving on average compared to nonrecipients, this pattern
varies markedly across IRCs. Figure 13 shows that students who received certifications in Arts

and A/V, Information Technology, Business, Health Science, and Agriculture scored considerably
higher (at least 0.25 standard deviations above the statewide average) on tested subjects, at
times 0.40-0.50 standard deviations higher than their peers who did not earn IRCs. For context,
the national Black-White test-score disparity is estimated to range from roughly 0.50-0.80
standard deviations depending on the specific grade level, assessment, and subject,* suggesting
that the test-score advantage is substantial for students who earned certain IRCs. In contrast,
students who earned certifications in Education, Architecture and Construction, Cosmetology,
and Transportation tended to score below average on standardized test scores (from 0.10 to

0.28 standard deviations). Once we control for students’ CTE coursework and other student
characteristics, we tend to find positive relationships between test scores and essentially all IRC
subjects (see Appendix A, Table A3). This suggests lower-achieving students may be more likely to
pursue specific CTE programs, but among CTE participants, IRC recipients are higher achieving.

Thomas B. Fordham Institute 41



Findings

Figure 13. Student achievement varies markedly across IRC fields.
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Note. Author’s calculations are based on Texas administrative data covering all 1,034,882 high school graduates in
the state from 2017 through 2019. Test scores are an average of the high school Algebra | EOC, Biology EOC, English I
EOC, and U.S. History EOC.

So far, we have examined how students’ demographic and academic characteristics relate to their
likelihood of earning an IRC. As it turns out, what matters even more is which schools they attend.
The substantial variation in IRC rates across high schools is highlighted in Figure 14. In many Texas
public schools, not one student earned an IRC in any of the three years analyzed, and the median
IRC rate (or the percentage of high school graduates who earned an IRC) for all schools was just
1.3 percent. In contrast, the top 1 percent of high schools (roughly twenty of them) had an IRC rate
greater than 30 percent, and nearly two-thirds of the students who graduated from the one high
school with the highest IRC rate in Texas completed a certification before graduating (we examine
the role of school type below). Across all IRC categories, schools explain 65 to 75 percent of the
variation in students’ likelihood of earning a certification.* For context, studies using nationally
representative samples of students estimate that schools explain roughly 15 to 25 percent of the
variation in standardized test scores.*”’
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Figure 14. Zero students earned an IRC at more than 40 percent of Texas high schools, but
nearly two-thirds earned an IRC at the school with the highest rate.
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Note. Author’s calculations are based on Texas administrative data covering all 1,941 Texas public high schools with
at least five high school graduates combined between 2017 and 2019. The percentage of high school graduates who
earned an IRC between 2017 and 2019 was calculated for each high school in the sample.

Student voice: Advocating for themselves

Because CTE programs and the opportunity to earn IRCs vary so much across schools, some
students decide to transfer high schools to participate in a CTE program of interest. In the
passage below, one student describes her experience transferring from Sam High School
(SHS), a relatively affluent school offering many Advanced Placement and honors courses, to
Davy High School (DHS), a less affluent Early College High School (ECHS) with well-known CTE
programs, particularly in Automotive Technology and Construction.

SHS doesn’t tell us about programs that don’t get you to college. So we
saw [Cosmetology] on our choice sheet and we talked to our counselors and
they were like, “No, nobody'’s really been in that program for years because
they don't bus people over to DHS.” So we really had to try to get into the
program and contact DHS. . .. Being from SHS, we didn’t have any contact
with the teachers. We had to go through administration to even get us into
the program.

The particular school that students attend clearly matters to whether they earn IRCs, but why
they matter is less clear. Figure 15 groups all high schools into one of five quintiles based on

their IRC rate and compares the demographic characteristics of schools across them.* While the
IRC completion and CTE concentration rates vary markedly across schools, their demographic
characteristics are similar. In more sophisticated statistical models (see Appendix A), school
variables such as size, demographics, and average test scores are only weakly related to students'
probability of earning an IRC.#
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Figure 15. There is little demographic variation across five quintiles of schools based on their
IRC rate.
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Note. Author’s calculations are based on data from the TEA's Texas Academic Performance Reports (TAPR) covering all

1,786 high schools included in the 2021 TAPR reports for the 2019-20 academic year. “Students of color” refers to Black,
Hispanic, Native American, Native Hawaiian/Pacific Islander, and multiracial students.
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Finally, Figure 16 examines whether the school-level rates of IRC receipt and the completion of a
coherent CTE sequence—one that typically includes increasingly rigorous courses**—vary relative
to whether the school has adopted one of three Texas College and Career Readiness School
Models (CCRSM),*" including the following:

+ Early College High School (ECHS)
« Pathways in technology early college high schools (P-TECH)
+ Texas science, technology, engineering, and mathematics (T-STEM) academies

The IRC rate for all school models investigated (including not having a CCRSM model) is roughly
11-13 percent, and schools that have adopted multiple CCRSM models have a rate of 16 percent.
T-STEM academies have CTE sequence-completion rates considerably higher than non-CCRSM
schools (77.6 percent vs. 58.8 percent), but ECHS and P-TECH schools actually have lower rates
compared to non-CCRSM schools. Overall, while schools appear to be the most important factor
in affecting students' likelihood of earning an IRC, neither the demographic characteristics of the
school nor the school’s adopted reform model relate strongly to the school-level IRC rate.’> We
explore this finding further in the discussion section.

Figure 16: IRC rates are only slightly higher in high schools with specific school models
designed to prepare students for college and career.

B NoccrsMModel [ EcHs B P-TECH T-STEM Multiple CCRSM Models
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Note. CCRSM = College and Career Readiness School Models; ECHS = Early College High School; P-TECH = Pathways
in Technology Early College Schools; T-STEM = Texas Science, Technology, Engineering, and Math Academies.

Thomas B. Fordham Institute 45



Findings

The rate of students earning IRCs is growing in Texas. In 2017, only 2.7 percent of Texas high school
graduates were recorded as having earned an IRC before graduating high school (Figure 17). This
rate climbed to 4.8 percent in 2018 and more than doubled to 9.9 percent for the 2019 cohort of
graduates. This considerable rise likely reflects not only an actual increase in students earning
IRCs but also the expanded list of IRCs approved for funding and accountability purposes by
state authorities and growing district capacity to accurately capture and report on the IRCs that
students are earning (see "State policy context").

Figure 17. The rate of high school graduates earning IRCs roughly doubled each year between
2017 and 2019.
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Note. Author's calculations are based on Texas administrative data covering all 1,034,882 high school graduates in the
state from 2017 through 2019 and show the percentage who earned at least one IRC.

Finding 6 Health Science, Business, and Manufacturing dominate the top
twenty-five most common IRCs.

Figure 18 shows the rates at which students complete different types of certifications categorized
by the CTE cluster to which they are most closely aligned. The categories are mutually exclusive,
with students who earned certifications in more than one CTE area included in the “multiple”
group. As shown, Health Science is the most popular IRC area, with roughly 1.6 percent of the
sample earning an IRC in this area, more than the combined total of the seven CTE areas with

the lowest rates of IRC receipt. Business and Manufacturing are the two next most common, with
rates of 1.1 percent and 0.8 percent, respectively. Less than half of one percent of students earn all
other categories of IRCs. Approximately 0.3 percent of high school graduates earned certifications
from two or more different CTE clusters. Because only fifty-seven students across all three cohorts
earned an IRC in the area of Education (mainly the Educational Aide certification), it is excluded
from many of the prior analyses of student outcomes.
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Figure 18: Health Science is the most common IRC field, followed by Business, with less than
half of one percent of students earning IRCs in all other categories.
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Note. Author’s calculations are based on Texas administrative data covering all 1,034,882 high school graduates in

the state from 2017 through 2019 and show the percentage who earned at least one IRC in each certification. Just 57
students earned IRCs in Education over the three graduating cohorts, and that figure rounds to 0.0%.
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Student voice: Awareness of IRCs is uneven

All students who participated in focus groups were aware of the existence of certification exams
related to their CTE programs, but they had varied levels of understanding of how to earn IRCs
and the importance of doing so. Cosmetology students described the process with a high
degree of precision, including the number of practical hours needed to be completed each year
in order to continue in the program, the name of the state agency that regulates cosmetology
licensing, the name of the third-party vendor that administers the exam, and the content of the
exam.

Students in other programs seemed far less certain of the process and benefits of obtaining

an IRC. For instance, when asked about how she learned about the opportunity to earn a safety
certification in the automotive technology program, one student stated she “hadn’t heard
anything about it.” Another student recalled:

He [teacher] made us do the hands on—not the hands on!—the computer
work. Then at the very end [of the work], he said that if we finish all of this,
we'll get a certificate, but to do it slowly and actually remember it, because
he's going to test us on this.

In general, students in programs other than Cosmetology could not recall in detail what
certification they could earn or how they could earn it. Obviously, this underscores the need to
ensure that educators are informing students of opportunities to earn IRCs while they complete
CTE programs and effectively preparing them to pass certifying exams.

Table 3 shows the twenty-five IRCs with the largest number of students earning them across

the three high school graduate cohorts. The Certified Nurse Aide/Assistant is the most popular
IRC, with 7,354 students earning the certification; five other Health Science IRCs also make

the list of the top twenty-five. Business IRCs are the next most popular, with all but one (i.e.,
QuickBooks) relating to certifications in Microsoft Office (see Appendix B for similar patterns in
Massachusetts). Many of these popular IRCs are not highly technical and can be earned early in
a CTE program. While Table 3 includes only twenty-five out of the hundreds of IRCs that students
can hypothetically earn to be considered “college and career ready” by state policy, it comprises
60,184 of the 77,426 IRCs actually awarded (77.7 percent) during high school in Texas during the
three years examined here. In contrast, the hundred least-popular IRCs all had fewer than seventy
students earn them across the three cohorts.
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Table 3. Health Science and Business have the most IRCs in the list of the top twenty-five most
popular in Texas.

Certification | Certification Certification title Student
rank category count
1 Health Science Certified Nurse Aide/Assistant 7,354
2 Business Microsoft Office Specialist Word 5,496
3 é;c:;:re:z:fna”d NCCER Core Level | NCCER 5,376
4 Business Microsoft Office Expert - Word 4,368
5 Manufacturing AWS D1.1 Structural Steel Other 4,344
6 Human Services | Cosmetology Operator License PSI Testing Services 3,806
7 Health Science Clinical Medical Assistant National Healthcareer Association 2,717
8 Health Science Pharmacy Technician 2,581
9 Health Science Phlebotomy Technician American Allied Health 2,551
10 Business Microsoft Office Specialist Excel 2,144
1 Health Science Certified EKG Technician National Healthcareer Association 1,956
12 Arts and A/V Adobe Certified Associate Photoshop 1,870
13 Manufacturing AWS D9.1 Sheet Metal Welding Other 1,861
14 Transportation ASE Brakes Automotive Service Excellence 1,442
15 Business Microsoft Office Expert - Excel 1,379
16 Health Science Certified Patient Care Technician American Allied Health 1,372
17 Agriculture Certified Veterinary Assistant 1,322
18 Transportation éche”NLz:]i:;enance Light Repair Automotive Service 1.205
19 Manufacturing AWS SENSE Welding Level 1 American Welding Society 1,153
20 Hospitality ServSafe Manager National Restaurant Association 1,040
21 Business Microsoft Office Specialist (MOS) Master - 2016 1,006
22 Public Safety Noncommissioned Security Officer Level Il 1,000
23 Business QuickBooks Certified User 971
24 Public Safety Emergency Medical Technician 947
25 Public Safety IAED Emergency Telecommunicator 923

Note. Author’s calculations are based on Texas administrative data covering all 1,034,882 high school graduates in the
state from 2017 through 2019.

Thomas B. Fordham Institute

49



Implications

Implications

Clearly, this first-of-its-kind study is not the final word on the value of IRCs earned during high
school—particularly because we were only able to follow students’ education and workforce
outcomes for the first year after their graduation from high school. Yet there is much worth
contemplating herein about how industry-recognized credentials influence student outcomes.
Below are four implications that merit attention.

First, IRCs earned while in high school are mostly a positive for the students who earn
them, but they are far from transformational.

Students who earn IRCs during high school tend to have somewhat better work and college
outcomes, including higher employment rates, more income, and higher rates of college
enrollment and persistence. A few IRCs—including Cosmetology, Transportation, and Health
Science—appear to boost earnings and employment considerably, particularly for students not
attending college and part-time college students. Getting an IRC in Health Science or Business
is positively associated with both college going and persistence. In general, the largest impacts
materialize for students who both concentrate in and earn an IRC in the same field, suggesting
that high schools should help students figure out their interests and aptitudes early enough
for them to demonstrate mastery of valuable workplace skills. Mastery, after all, is what an IRC
signifies.

Allin all, there's good evidence that the opportunity to earn an IRC represents an important
option for high school students, particularly those who plan to study CTE courses anyway.

Yet it doesn't appear that IRCs are transformational for most students. While positive, the
differences in work and postsecondary educational outcomes for students with and without
particular IRCs are generally small, and for most IRCs they're negligible. For example, IRC
recipients in Manufacturing, Hospitality, and Architecture and Construction don't strongly
outperform non-IRC students on any of the outcomes analyzed. Also not realized is the (perhaps
unrealistic) expectation that high school students will earn credentials that launch them
immediately into good jobs or rigorous postsecondary experiences that build on the skills they've
acquired. Indeed, most college students who have earned high school IRCs enroll in majors or
take jobs unrelated to their credentials.®

That said, high school IRCs are best understood as tickets into entry-level positions in today's
technical job market. They should also make for increased job opportunities and advancement

in a chosen career path. Their value is likely not fully recognized until students complete other
relevant courses, apprenticeships, and on-the-job experiences that span both high school and
what comes after it. All that is to say, IRCs earned during high school may (and perhaps should)
become part of a “stack” of credentials, experiences, and competencies that students build over a
longer postgraduation period than we were able to study for this report.

In other words, we should keep in mind that—even at their most effective—IRCs earned by high
school students are a stepping stone, not an endpoint.
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Second, career and technical programs that lead to IRCs do not constitute a lower
educational “track.”

An enduring concern has been that career-focused programs in high school—reminiscent

of old-fashioned “voc-ed"—serve to “track” lower-performing students into less rigorous
programs, thereby limiting opportunity and perpetuating social inequality. At least when it
comes to programs terminating in IRCs, this study finds such concerns misplaced. Students of all
types, including those who are above-average achievers, go on to earn IRCs. In fact, on average,
students who earn IRCs are slightly higher achieving than those who don't, a reversal of the
negative stereotype from earlier days.

We observe that Hispanic students are more likely to earn IRCs than any other racial/ethnic group,
while Black students are least likely. This striking discontinuity among students of color could
have important equity ramifications and should be investigated further. It's possible that Black
students (or their families) still view CTE courses and industry credentials through the old “lower-
track” lens.

Third, when it comes to getting students on the path toward an IRC, the choice of high
school matters.

The school that students attend—not their racial or socioeconomic background—is the most
powerful predictor of whether they will concentrate in CTE or earn an IRC. Although this report
cannot definitively answer why some schools help students to earn IRCs at high rates, we do know
that they are neither CTE focused nor disproportionately attended by lower-income or minority
students. In fact, the proportion of students earning IRCs at Texas's P-TECH schools, which have

a CTE focus, is only slightly higher than for students enrolled in academically focused “early
college” high schools or typical, nonspecialized high schools.

Still, in speculating why certain schools might influence a student’s likelihood of obtaining an IRC,
several factors could play a role. Texas's inclusion of IRCs in its state accountability system helps
explain, in part, the surge in IRCs awarded in recent years in the Lone Star State. Likewise, how
IRCs factor into a district’s graduation requirements and school accountability ratings is key, as is
whether the district or school covers the substantial costs of sitting for an IRC exam. The quality

of CTE teachers surely matters, too, including whether they can serve as ambassadors for the
program and for the benefits of obtaining an IRC in particular. And school size likely also makes a
difference. Texas, for instance, has many small, rural high schools.

Finally, students pursue IRCs for a number of reasons, some of which have little to do
with their career plans.

The fact that most students are not employed in the industry or enrolled in the college major most
aligned to their high school IRC, plus responses from students in focus groups, suggest that their
reasons for pursuing IRCs vary, including the following:

« They have a personal interest in the topic

« They want to get a specialized skill that will lead to a job out of high school
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« They want to acquire more general workplace skills (e.g., particular software programs) or
general life skills

« They are in the sorting and self-selecting stage, perhaps deciding what they don‘t want to
do after graduation or in later years

Focus-group participants often discussed these more practical functions. Participants believed
that the classes required to earn IRCs provided them with benefits not necessarily related to the
labor market, including engaging them in their studies and offering useful life skills. One student
in the construction program, for instance, planned to go into real estate and thought learning
construction could help him flip houses on the side. Another student in that program loved
working with his hands but planned to pursue a white-collar career since his father told him to
find a job where he didn't have to be exposed to the elements all day. A student in the automotive
technology program planned to go to veterinary school but, hailing from a family of mechanics,
never wanted to pay someone else to fix her car. And a cosmetology student appreciated the
collaborative culture of her program and the care she felt from her teachers but simply hated
cutting hair; she was mulling her next move.

Certainly, students can enjoy taking CTE classes and reap these ancillary benefits without having
to earn an IRC. Still, knowing that some students pursue IRC-granting programs with no intention
of building upon the certification in college or career raises the question of whether IRC policies
are missing the mark. If we see them only as a catalyst for a budding industry interest in high
school that must lead to advanced same-industry know-how in adulthood, we are likely to be
disappointed with what they can achieve.

Yet our emphasis on IRCs improving students’ postsecondary outcomes may blind us to the

value that they provide students in other ways. A reasonable goal should be not only to sharpen
and improve how CTE and IRC opportunities are valued in the labor market but also to better
understand how students perceive them in real time and in real life. Realizing that these programs
are serving different functions for different students at different times will help us to develop
them far better than we have to date.
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Outcome variables

Receipt of IRCs is used as both an outcome variable in the analyses that predict IRC receipt and

as the key independent variable of interest in analyses of students' postsecondary education and
employment outcomes. Data on IRC receipt were contained in the p_graduate file provided by
the TEA through 2018 before the data were moved to a separate collection beginning in 2019. For
the research questions that treat IRC receipt as an outcome variable, IRC receipt is primarily coded
dichotomously (1 = earned IRC, 0 = did not earn IRC). Below describes how we measure IRC receipt
when used as an independent variable.

We measure college enrollment using data from the Texas Higher Education Coordinating Board
(THECB), which captures whether students enroll in college anywhere in the state, in both two-
year and four-year colleges and at public and private institutions. Students are considered college
enrollees if they have an enrollment record in either of the first two long semesters (fall and
spring) after graduating from high school. We also create a separate outcome indicating whether
students enrolled specifically in a four-year college. College persistence is defined as students
being enrolled in college during either semester of their second year after graduating from high
school, conditional upon being enrolled in their first year.

Employment outcomes are derived from Ul wage records contained in the ERC, which list every
job that employees hold, how much they earned, and their industry of employment. To calculate
annual earnings, we sum all employment records in the third July—September) and fourth
(October—December) quarters of the same year in which students graduated from high school, as
well as the first January—March) and second (April-June) quarters of the following year. Students
are considered to be employed if they have at least one wage record with nonzero earnings
during any of those four quarters. We also take the natural logarithm of earnings in some analyses
due to the non-normal distribution of earnings that may skew the results.

To overcome the challenge of getting a full picture of students’ postsecondary outcomes

from a single set of analyses, we also create a separate outcome variable that we refer to as
postsecondary success, which combines students’ college enrollment and earnings information.
Specifically, we define postsecondary success as equal to one if the student enrolled in college
after high school or was making at least 200 percent of the federal poverty line ($25,760). Given
the possibility that some IRCs have a positive relationship on college enrollment but an inverse
relationship with employment (or vice versa), this approach allows us to identify IRCs that most
increase students’ odds of making a successful post-high school transition, regardless of whether
they attend college or go directly into the labor market.
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Independent variables

The primary independent variable of interest is whether students earned an IRC. Certification
receipt is parameterized in two ways. First, a dichotomous variable is used to indicate if students
earned any certification. However, a key question is whether the relationship between IRC

receipt and students’ postsecondary education and employment outcomes varies by the specific
certification that students received. We therefore also categorize certifications into the CTE cluster
in which they are associated, using the categorization scheme developed by the TEA. Table Al in
Appendix A lists all the IRCs approved by the TEA and the CTE cluster they are aligned to. Note
that IRCs are only available for twelve of the sixteen CTE clusters, with no IRCs associated with

the CTE clusters of Finance, Government and Public Administration, Marketing, or STEM. The IRC
categorical variable places students into one of fourteen mutually exclusive groups: one of the
twelve clusters for which IRCs are available, a “multiple” category for students who earned IRCs in
more than one CTE cluster, and a comparison group of students who earned no IRCs.

To better isolate the relationship between IRC receipt and student outcomes, we also control for
the CTE coursework students completed. We use the course transcript data available in the ERC
and count the number of CTE credits students earned in each CTE area, an approach used in prior
work.* % |n statistical models, we use the numeric variables that count the number of CTE credits
earned in each cluster. In descriptive analyses, we create variables indicating whether students
concentrated in a CTE area, defined as the completion of three or more courses in the same CTE
cluster. Similar to the categorical IRC variable, the categorical CTE concentration variable indicates
whether students concentrated in one of the sixteen career clusters, multiple clusters, or did not
concentrate in any CTE area.

Our models also control for a range of demographic, academic, school, and regional variables
housed in the ERC data warehouse. Demographics include race/ethnicity, free or reduced-price
lunch (economic disadvantage), gender, English language learner (ELL) and limited English
proficiency (LEP) status, special-education status, and gifted status. The economic-disadvantage
variable is a dichotomous indicator of whether students qualified for free or reduced-price

lunch or were otherwise economically disadvantaged (e.g., parents qualified for SNAP benefits).
Academic variables include students’ test scores taken in middle and high school through the
State of Texas Assessments of Academic Readiness (STAAR), also known as end-of-course (EOC)
exams, and the courses students completed in high school. For the latter, the analysis controls for
the number of course credits students earned in each academic and CTE subject, as well as the
number of advanced and dual-credit courses they completed.
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Statistical methods

The primary analytical approach is the use of multilevel regression models, 558 which controls
for a broad array of covariates to better isolate relationships of interest and account for the fact
that students are nested in larger units (e.g., schools and districts). For the research questions
addressing predictors of IRC receipt, college enrollment and persistence, and models of
employment, we use multilevel logistic regression models,*® given the dichotomous outcome
variables and the rarity of IRC receipt. We begin by fitting baseline or unconditional models (i.e.,
no covariates) to estimate how much variation in IRC receipt is explained by clustering (e.g.,
schools and districts). We calculate the intraclass correlation coefficient (ICC), which represents
the amount of variance® in the outcome explained by this clustering. We then add the full range
of covariates discussed above to examine which student characteristics are most predictive of
IRC receipt and how much variance remains at the higher levels once these covariates have been
accounted for.

For the analyses of college and employment outcomes, we use both linear (for continuous
outcomes) and logistic (for dichotomous outcomes) regression and include high school fixed
effects given that we are less interested in examining how much variation in the outcome

is explained by schools. These models therefore control for all the variation in the outcome
explained by schools in order to better isolate the relationship between IRC receipt and these
outcomes.

To investigate the robustness of the fixed-effects models, we also use a technique called
propensity score matching (PSM), which created a matched sample of students to compare their
outcomes with IRC recipients. PSM proceeds in three stages. First, a logistic regression model is fit
to the data predicting whether students earned an IRC and controlling for students’ demographic,
academic, and school characteristics. This model produces a propensity score for each student,
which represents the predicted probability that student earned an IRC. Students who earned

IRCs are then matched to students who did not earn an IRC but had roughly the same propensity
score. Once these groups are matched, a regression model estimates the relationship between
IRC receipt and the outcome on the matched sample. The result is an estimate of the “treatment
on the treated” or the predicted relationship between IRC receipt and the outcome among
students who resemble IRC recipients on observed characteristics.
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Table AL1. List of certifications by CTE category

CTE category

Certification title

Agriculture

Certified Veterinary Assistant

Commercial Non Commercial Pesticide Applicator PSI Testing Services

Feedyard Technician in Cattle Care and Handling Texas Cattle Feeders Association

Feedyard Technician in Machinery Operation, Repair and Maintenance Texas Cattle
Feeders Association

Landscape Irrigation Technician

Licensed Veterinarian Technician COMIRA

OSHA 30 Hour General 360 Training.com

OSHA Hazardous Waste Operations and Emergency Response Other

Texas State Floral Association Floral Skills Knowledge Based Texas State Florists

Texas State Floral Association Level | Texas State Florists’ Association

Texas State Floral Association Level Il Texas State Florists' Association

Wastewater Collections

Water Operators

Architecture and
Construction

Electrical Apprenticeship Certificate Level 1

NCCER Carpentry Level | NCCER

NCCER Carpentry Level Il NCCER

NCCER Commercial Carpenter NCCER

NCCER Commercial Electrician NCCER

NCCER Construction Site Safety Technician NCCER

NCCER Construction Technology Certification Level | NCCER

NCCER Core Level | NCCER

NCCER Electrical Level | NCCER

NCCER Electrical Level Il NCCER

NCCER Electronic System Technician Level | NCCER

NCCER Electronic System Technician Level Il NCCER

NCCER Heating Ventilation Air Conditioning Level | NCCER

NCCER Industrial Maintenance Level | NCCER

NCCER Masonry Level | NCCER

NCCER Masonry Level Il NCCER

NCCER Painting Level | NCCER

NCCER Pipefitting Level | NCCER

NCCER Plumbing Level | NCCER

NCCER Plumbing Level Il NCCER

NCCER Sheet Metal Level | NCCER

NCCER Weatherization Level | NCCER
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Table A1l. Continued

CTE category

Certification title

Architecture and
Construction

OSHA 30 Hour Construction 360 Training.com

Refrigerant Handling

Tradesman Plumber-Limited License

Arts and A/V

Adobe Certified Associate After Effects Certiport

Adobe Certified Associate Animate Certiport

Adobe Certified Associate Creative Cloud Certiport

Adobe Certified Associate Creative Suite 6 Certiport

Adobe Certified Associate Flash Certiport

Adobe Certified Associate lllustrator Certiport

Adobe Certified Associate InDesign Certiport

Adobe Certified Associate Photoshop Certiport

Adobe Certified Associate Premiere Pro Certiport

Adobe Certified Associate Visual Design Specialist Certiport

Adobe Certified Associate Web Design Specialist Certiport

Adobe Certified Expert After Effects Adobe

Adobe Certified Expert Illustrator Adobe

Adobe Certified Expert InDesign Adobe

Adobe Certified Expert Photoshop Adobe

Adobe Certified Expert Web Premiere Pro Adobe

Apple Final Cut Pro X Apple Authorized Training Provider PearsonVue

Apple iWork Apple Authorized Training Provider

Business

Certified Associate Project Management Project Management Institute

Certified Insurance Service Representative

Entrepreneurship and Small Business Certiport

Google Analytics Individual Qualification Other

Google Cloud Certified Professional—Cloud Architect Kryterion

Google Cloud Certified Professional—G Suite ProctorU

Microsoft Office Expert—Excel Certiport

Microsoft Office Expert—Word Certiport

Microsoft Office Specialist (MOS) Master—2013 (Track 1) Certiport

Microsoft Office Specialist (MOS) Master—2013 (Track 2) Certiport

Microsoft Office Specialist (MOS) Master—2013 (Track 3) Certiport

Microsoft Office Specialist (MOS) Master—2016 Certiport

Microsoft Office Specialist Excel Certiport

Microsoft Office Specialist Word Certiport

QuickBooks Certified User Certiport

Real Estate Sales Agent License PearsonVue
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Table A1l. Continued

CTE category Certification title

Child Development Associate PearsonVue
Educational Aide | Other
Certified Cardiographic Technician PearsonVue

Education

Certified Coding Associate PearsonVue

Certified Dental Assistant Dental Assistant National Board

Certified EKG Technician National Healthcareer Association

Certified Nurse Aide/Assistant PearsonVue

Certified Occupational Therapy Assistant Prometric

Certified Ophthalmic Technician PearsonVue

Certified Patient Care Technician American Allied Health

Certified Personal Trainer American Council on Exercise

Certified Respiratory Therapist PSI Testing Services

Certified Surgical Technologist PSI Testing Services

Clinical Medical Assistant National Healthcareer Association

Licensed Dental Hygienist PearsonVue

Licensed Dietetic Technician PearsonVue

Licensed Vocational Nurse PearsonVue

Limited License Radiology Technologist PearsonVue

Medical Coding and Billing Specialist American Allied Health

Health Science Medical Laboratory Assistant PearsonVue

Medical Laboratory Technician PearsonVue

Orthopedic Exercise Specialty Certification American Council on Exercise

Orthopedic Technologist

Patient Care Technician Other

Pharmacy Technician PearsonVue

Phlebotomy Technician American Allied Health

Registered Dental Assistant

Registered Diagnostic Medical Sonographer—Abdomen PearsonVue

Registered Diagnostic Medical Sonographer—Obstetrics and Gynecology PearsonVue

Registered Nurse PearsonVue

Registered Technologist—Cardiac-Interventional Radiography PearsonVue

Registered Technologist—Computed Tomography PearsonVue

Registered Technologist—Magnetic Resonance Imaging PearsonVue

Registered Technologist—Mammography PearsonVue

Registered Technologist—Nuclear Medicine Technology PearsonVue

Registered Technologist—Radiography PearsonVue

Registered Technologist—Sonography PearsonVue
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Table A1l. Continued

CTE category

Certification title

Health Science

Registered Technologist—Vascular Sonography PearsonVue

Registered Technologist—Vascular-Interventional Radiography PearsonVue

Registered Vascular Technology PearsonVue

Hospitality

Certified Fundamentals Cook NOCTI

Certified Fundamentals Pastry Cook NOCTI

Certified Hospitality and Tourism Management

ManageFirst Professional PearsonVue

ServSafe Manager National Restaurant Association

Human services

Barber Operator License PSI Testing Services

Community Health Worker Other

Cosmetology Esthetician License PSI Testing Services

Cosmetology Manicurist License PSI Testing Services

Cosmetology Operator License PSI Testing Services

Information
Technology

Apple App Development with Swift Certiport

Associate of (ISC)?

C++ Certified Associate Programmer PearsonVue

Cisco Certified Design Associate PearsonVue

Cisco Certified Entry Networking Technician

Cisco Certified Network Associate—Data Center

Cisco Certified Network Associate—Cloud

Cisco Certified Network Associate—Cyber Ops

Cisco Certified Network Associate Security

Cisco Certified Network Associate—Service Provider

Comp TIA A Plus Certification PearsonVue

Comp TIA Network PearsonVue

CompTIA IT Fundamentals PearsonVue

CompTIA Security Plus PearsonVue

ESRI ArcGIS Desktop Entry PearsonVue

Microsoft Technology Associate (MTA) Cloud Fundamentals Certiport

Microsoft Technology Associate (MTA) Database Administration Fundamentals Certiport

Microsoft Technology Associate (MTA) HTML5 App Development Fundamentals
Certiport

Microsoft Technology Associate (MTA) Intro Programming Using HTML and CSS
Certiport

Microsoft Technology Associate (MTA) Intro Programming Using Java Certiport

Microsoft Technology Associate (MTA) Intro Programming Using JavaScript Certiport

Microsoft Technology Associate (MTA) Intro Programming Using Python Certiport

Thomas B. Fordham Institute 59



Appendix A: Technical notes

Table A1l. Continued

CTE category

Certification title

Information
Technology

Microsoft Technology Associate (MTA) Mobility and Device Fundamentals Certiport

Microsoft Technology Associate (MTA) Networking Fundamentals Certiport

Microsoft Technology Associate (MTA) Security Fundamentals Certiport

Microsoft Technology Associate (MTA) Software Development Fundamentals Certiport

Microsoft Technology Associate (MTA) Windows Operating System Fundamentals
Certiport

Microsoft Technology Associate (MTA) Windows Server Administration Fundamentals
Certiport

Oracle Certified Associate Java SE 8 Programmer PearsonVue

Oracle Certified Database Associate PearsonVue

Unity Certified Programmer PearsonVue

WD Certified Web Design WD Certified

Manufacturing

API 1104 Welding American Welding Society

Autodesk Certified Professional or User AutoCAD Certiport

Autodesk Certified Professional or User AutoCAD Civil 3D Certiport

Autodesk Certified Professional or User Autodesk Revit Building Systems Certiport

Autodesk Certified Professional or User Inventor Certiport

Autodesk Certified Professional or User Revit Architecture Certiport

Autodesk Certified Professional or User Revit MEP Electrical Certiport

AWS Certified Welder American Welding Society

AWS D1.1 Structural Steel Other

AWS D9.1 Sheet Metal Welding Other

AWS SENSE Welding Level 1 American Welding Society

Certified Electronics Systems Associate

Certified Engineering Technician—Audio Systems Other

Certified SOLIDWORKS Associate SOLIDWORKS

FANUC Robot Operator 1 NOCTI

ISA Certified Control Systems Technician Prometric

ISCET Certified Electronics Technicians

Mastercam Associate Certification Mastercam

Mastercam Associate Certification Mill Design and Toolpaths Mastercam

Mastercam Certified Professional Mill Level 1 Mastercam

Mastercam Professional Level Certification Mastercam

MSSC Certified Production Technician (CPT) NOCTI

National Metal Working Skills Certification—ITM Basic Mechanical Systems NIMS

National Metal Working Skills Certification—ITM Basic Pneumatic Systems NIMS

National Metal Working Skills Certification—ITM Electrical Systems NIMS
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Table A1l. Continued

CTE category

Certification title

Manufacturing

National Metal Working Skills Certification—ITM Electronic Control Systems NIMS

National Metal Working Skills Certification—ITM Maintenance Operations NIMS

National Metal Working Skills Certification—ITM Maintenance Piping NIMS

National Metal Working Skills Certification—ITM Maintenance Welding NIMS

National Metal Working Skills Certification—ITM Process Control Systems NIMS

National Metal Working Skills Machining CNC Milling Operations NIMS

National Metal Working Skills Machining CNC Milling Programming Set Up NIMS

National Metal Working Skills Machining CNC Turning Operations NIMS

National Metal Working Skills Machining CNC Turning Programming Set Up NIMS

National Metal Working Skills Machining Drill Press Skills 1 NIMS

National Metal Working Skills Machining Grinding Skills 1 NIMS

National Metal Working Skills Machining Manual Milling Skills 1 NIMS

National Metal Working Skills Machining Measurement, Material, Safety NIMS

NCCER Instrumentation Level | NCCER

NCCER Millwright Level | NCCER

NCCER Millwright Level Il NCCER

NCCER Welding Level | NCCER

Public Safety

Basic Structure Fire Protection

Emergency Medical Technician PearsonVue

IAED Emergency Telecommunicator

Noncommissioned Security Officer Level Il

Transportation

Aerospace Manufacturing Space TEC

Apple Logic Pro X Apple Authorized Training Provider PearsonVue

ASE Auto Transmission Automotive Service Excellence

ASE Auto Transmission Entry Level Automotive Service Excellence

ASE Automobile Service Technology Automotive Service Excellence

ASE Automobile Service Technology Entry Level Automotive Service Excellence

ASE Brakes Automotive Service Excellence

ASE Brakes Entry Level Automotive Service Excellence

ASE Electrical/Electronic Systems Automotive Service Excellence

ASE Electrical/Electronic Systems Entry Level Automotive Service Excellence

ASE Engine Performance Automotive Service Excellence

ASE Engine Performance Entry Level Automotive Service Excellence

ASE Engine Repair Automotive Service Excellence

ASE Engine Repair Entry Level Automotive Service Excellence

ASE Heating, Ventilation, AC (HVAC) Automotive Service Excellence
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Table A1l. Continued

CTE category Certification title

ASE Heating, Ventilation, AC (HVAC) Entry-Level Automotive Service Excellence

ASE Maintenance Light Repair Automotive Service Excellence

ASE Maintenance Light Repair Entry Level Automotive Service Excellence

ASE Manual Drive Train Axles Automotive Service Excellence

ASE Manual Drive Train Axles Entry Level Automotive Service Excellence

ASE Mech Elec Components Automotive Service Excellence

ASE Mech Elec Components Entry Level Automotive Service Excellence

ASE Nonstructural Analysis Damage Repair Automotive Service Excellence

ASE Nonstructural Analysis Damage Repair Entry Level Automotive Service Excellence

ASE Painting and Refinishing Automotive Service Excellence

ASE Painting and Refinishing Entry Level Automotive Service Excellence

ASE Refrigerant Recovery and Recycling Automotive Service Excellence

ASE Structural Analysis Damage Repair Automotive Service Excellence

ASE Structural Analysis Damage Repair Entry Level Automotive Service Excellence

ASE Suspension and Steering Automotive Service Excellence

Transportation ASE Suspension and Steering Entry Level Automotive Service Excellence

ASE Truck Technician Brakes Automotive Service Excellence

ASE Truck Technician Brakes Entry Level Automotive Service Excellence

ASE Truck Technician Diesel Engines Automotive Service Excellence

ASE Truck Technician Diesel Engines Entry Level Automotive Service Excellence

ASE Truck Technician Drive Trains Automotive Service Excellence

ASE Truck Technician Electronic Systems Automotive Service Excellence

ASE Truck Technician Electronic Systems Entry Level Automotive Service Excellence

ASE Truck Technician HVAC Automotive Service Excellence

ASE Truck Technician Suspension Steering Automotive Service Excellence

ASE Truck Technician Suspension Steering Entry Level Automotive Service Excellence

Certified Aerospace Technician Space TEC

FAA Aviation Maintenance Technician Airframe PSI Testing Services

FAA Aviation Maintenance Technician General PSI Testing Services
FAA Part 107 Remote Drone Pilot PSI Testing Services
MSSC Certified Logistics Technician (CLT) NOCTI
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Table A4. IRC receipt has no relationship with college enroliment overall, but the relationship
varies by IRC subject.

Any IRC, IRC Type, Any IRC, | IRCtype, Any IRC, IRC type,
any college | any college | fouryear | fouryear | persistence | persistence
1.014 1.000 1.108***
Any IRC
(0.010) (0.012) (0.018)
High school graduation cohort (2017)
2018 0.877*** 0.877*** 0.857*** 0.858*** 0.933*** 0.932%**
(0.005) (0.005) (0.006) (0.006) (0.009) (0.009)
2019 0.843*** 0.843*** 0.767*** 0.767*** 0.516*** 0.516***
(0.005) (0.005) (0.006) (0.006) (0.005) (0.005)
Race/ethnicity
Asi 1.285*** 1.275%** 1.210*** 1.203*** 2.090*** 2.084%**
sian
(0.018) (0.018) (0.018) (0.018) (0.058) (0.058)
Black 1.459*** 1.452%** 2.135%** 2.126*** 1.144%** 1.143***
ac
(0.014) (0.013) (0.024) (0.024) (0.017) (0.017)
) ) 1.080*** 1.078*** 0.839*** 0.838*** 1.262*** 1.261***
Hispanic
(0.008) (0.008) (0.007) (0.007) (0.015) (0.015)
o 1.031 1.028 1.093*** 1.091*** 0.978 0.977
Multiracial/other
(0.018) (0.018) (0.023) (0.023) (0.028) (0.028)
_ _ 0.870*** 0.868*** 0.877* 0.875* 1.056 1.055
Native American
(0.034) (0.034) (0.046) (0.045) (0.070) (0.070)
. 0.733%** 0.731%** 0.696*** 0.695%** 0.992 0.991
Pacific Islander
(0.046) (0.046) (0.060) (0.060) (0.110) (0.110)
Economically 0.960%** 0.960*** 0.956*** | 0.956*** 0.951%** 0.951***
disadvantaged (years) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
. | 1.400*** 1.384*** 1.254*** 1.2471%** 1.506*** 1.500***
emale
(0.007) (0.007) (0.008) (0.008) (0.012) (0.012)
Limited English proficiency (LEP)
. 1.303*** 1.303*** 1.610*** 1.609*** 0.999 0.999
LEP reclassified
(0.026) (0.026) (0.062) (0.062) (0.033) (0.033)
Not LEP 1.824%** 1.824*** 2.992%** 2.992%** 0.915*** 0.915***
o
(0.022) (0.022) (0.083) (0.083) (0.019) (0.019)
) 0.677*** 0.677*** 0.393*** 0.393*** 0.973 0.973
Special ed
(0.007) (0.007) (0.009) (0.009) (0.017) (0.017)
Gifted 0.953*** 0.955%** 1.026** 1.027** 0.979 0.98
ifte
(0.009) (0.009) (0.010) (0.010) (0.014) (0.014)
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Table A4. Continued

Any IRC, IRC Type, Any IRC, | IRCtype, Any IRC, IRC type,
any college | any college | fouryear | fouryear | persistence | persistence
Standardized test scores
1.059*** 1.059*** 1.205%** 1.204*** 1.132%** 1.132%**
Algebra |
(0.004) (0.004) (0.006) (0.006) (0.008) (0.008)
Biol 0.977*** 0.977*** 1.071%** 1.071%** 0.983* 0.983*
iolo
% (0.004) (0.004) | (0.006) | (0.006) | (0.007) 0.007)
Enalish 1 1.059*** 1.058*** 1.115%** 1.114%** 1.074*** 1.073***
nglis
d (0.005) (0.005) (0.006) (0.006) (0.008) (0.008)
) 1.067*** 1.066*** 1.155*** 1.155%** 1.149*** 1.149***
U.S. History
(0.004) (0.004) (0.006) (0.006) (0.008) (0.008)
Course credits
) 1.153*** 1.152%** 1.091** 1.090** 1.126** 1.127**
Total course credit
(0.030) (0.030) (0.033) (0.033) (0.044) (0.044)
) ) 0.883*** 0.882*** 0.772*** 0.772*** 0.885%** 0.885***
Failed course credit
(0.001) (0.001) (0.002) (0.002) (0.002) (0.002)
ELA 0.852*** 0.852*** 0.872*** 0.872*** 0.877*** 0.876***
(0.022) (0.022) (0.027) (0.026) (0.035) (0.035)
Math 0.952 0.952 0.989 0.989 0.95 0.949
a
(0.025) (0.025) (0.030) (0.030) (0.038) (0.038)
) 0.835*** 0.838*** 0.856*** 0.858*** 0.907* 0.908*
Science
(0.022) (0.022) (0.026) (0.026) (0.036) (0.036)
) ) 0.860*** 0.860*** 0.863*** 0.863*** 0.853*** 0.852***
Social studies
(0.022) (0.022) (0.026) (0.026) (0.034) (0.039)
) ) 0.945* 0.945* 1.019 1.018 0.928 0.928
Physical education
(0.024) (0.024) (0.031) (0.031) (0.037) (0.037)
) 0.880*** 0.880*** 0.883*** 0.883*** 0.896** 0.895**
Foreign language
(0.023) (0.023) (0.027) (0.027) (0.036) (0.035)
Art 0.899*** 0.899*** 0.927* 0.927* 0.888** 0.888**
rts
(0.023) (0.023) (0.028) (0.028) (0.035) (0.035)
0.885%** 0.885*** 0.862*** 0.863*** 0.884** 0.883**
Computer
(0.023) (0.023) (0.027) (0.027) (0.036) (0.036)
) 0.908*** 0.908*** 0.919** 0.918** 0.905* 0.905*
CTE (any subject)
(0.023) (0.023) (0.028) (0.028) (0.036) (0.036)
oth 0.888*** 0.887*** 0.965 0.965 0.897** 0.897**
er
(0.023) (0.023) (0.029) (0.029) (0.036) (0.035)
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Table A4. Continued

Any IRC, IRC Type, Any IRC, | IRCtype, Any IRC, IRC type,
any college | any college | fouryear | fouryear | persistence | persistence
Advanced 1.070*** 1.068*** 1.179%** 1.178*** 1.144%** 1.144%**
(any subject) (0.001) (0.001) (0.002) (0.002) (0.002) (0.002)
Dual credit 1.187*** 1.186*** 1.261*** 1.260*** 1.021%** 1.021%**
(any subject) (0.002) (0.002) (0.002) (0.002) (0.003) (0.003)
Advanced technical 1.031*** 1.027*** 1.039*** 1.036*** 1.029*** 1.028***
credit (any subject) (0.004) (0.004) (0.005) (0.005) (0.006) (0.006)
Campus characteristics
Si 1.000 1.000 1.000* 1.000* 1.000*** 1.000***
ize
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
1.707*** 1.706*** 2.542%** 2.534%** 1.435%** 1.435%**
Students of color (%)
(0.125) (0.125) (0.262) (0.261) (0.082) (0.082)
Economically 0.706** 0.710** 0.656* 0.661* 0.382*** 0.382***
disadvantaged (%) (0.085) (0.086) (0.112) (0.113) (0.035) (0.035)
1.148 1.154 1.13 1134 1.016 1.017
Math test scores
(0.085) (0.085) 0.117) (0.118) (0.057) (0.057)
. 1.215* 1.212* 1.485%** 1.481%** 1.013 1.012
English Il test scores
(0.096) (0.096) (0.169) (0.169) (0.063) (0.063)
IRC category
) 1.112* 1.229*** 1.09
Agriculture
(0.051) (0.064) (0.077)
1.064 0.953 1.102
Arts and A/V
(0.047) (0.049) (0.073)
) 1.158*** 1.155%** 1.118**
Business
(0.027) (0.030) (0.039)
Architecture and 0.795*** 0.835*** 1.075
Construction (0.026) (0.042) (0.059)
) 0.74 0.365* 0.957
Education
(0.221) (0.169) (0.443)
. 1.510%** 1.240*** 1.237***
Health Science
(0.031) (0.025) (0.035)
Hospitality and 0.811** 0.87 0.812
Tourism (0.060) (0.087) (0.091)
0.620*** 0.582*** 0.982
Cosmetology
(0.022) (0.034) (0.061)
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Table A4. Continued
Any IRC, IRC Type, Any IRC, | IRCtype, Any IRC, IRC type,
any college | any college | fouryear | fouryear | persistence | persistence
Information 1.210* 0.973 1.206
Technology (0.092) (0.086) (0.138)
) 0.744*** 0.684*** 1.02
Manufacturing
(0.019) (0.026) (0.044)
1.062 0.959 1.142
Public Safety
(0.053) (0.056) (0.083)
. 0.742%** 0.476*** 0.916
Transportation
(0.027) (0.033) (0.057)
, 0.889** 0.922 1108
Multiple
(0.039) (0.052) (0.077)
1.333%** 1.332%** 1.712%** 1.710%** 1.091%** 1.091***
Variance (campus)
(0.015) (0.015) (0.038) (0.038) (0.005) (0.005)
Observations 919,247 919,247 919,247 919,247 489,068 489,068
icc2 0.080 0.080 0.140 0.140 0.026 0.026

Note. Author’s calculation based on Texas administrative data covering all 1,034,882 high school graduates in the
state from the 2017 through 2019 graduating classes. This table includes estimates from multi-level logistic regression
models estimating the relationship between a set of student- and school-characteristics and students’ likelihood of
college enrollment and persistence. “Students of color” refers to Black, Hispanic, Native American, Native Hawaiian/
Pacific Islander, and multiracial students. The three outcomes investigated are 1) whether students’ enrolled in any
college (the first two columns); 2) whether students enrolled in a four-year institution (the middle two columns);

3) whether students who enrolled in college their first year after high school persisted into their second year (the
last two columns). Each pair of models includes one where the key predictor variable of interest is a dichotomous
indicator of earning any IRC and another with a categorical IRC variable that indicates the subject of students’ IRC.
The estimates are depicted as odds ratios, which represent how the predictor variables change students’ odds of
earning an IRC. Odds ratios greater than one represent an increase in the likelihood of earning an IRC (a positive
relationship), while odds ratios less than one represent a decrease in the likelihood (a negative relationship).

*p <.05 **p<.01, *** p <.001. Standard errors in parentheses.
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Table A7. IRC receipt is modestly associated with overall postsecondary success, though only
for a handful of IRCs.

IRC type, .
Any IRC IRC type CTE cluster Aligned IRC
1.076***
Any IRC
(0.011)
Cohort (2017)
2018 0.914*** 0.914%** 0.906*** 0.906***
(0.005) (0.005) (0.005) (0.005)
2019 0.880*** 0.881*** 0.871*** 0.874***
(0.005) (0.005) (0.005) (0.005)
Race/ethnicity (White)
1.245*** 1.238*** 1.205%** 1.205***
Asian
(0.017) (0.017) (0.017) (0.017)
1.342%** 1.338*** 1.335*** 1.335***
Black
(0.012) (0.012) (0.012) (0.012)
o 1.087*** 1.086*** 1.088*** 1.088***
Hispanic
(0.008) (0.008) (0.008) (0.008)
o 0.998 0.996 0.995 0.995
Multiracial/other
(0.017) (0.017) (0.017) (0.017)
_ _ 0.855*** 0.853*** 0.849*** 0.850***
Native American
(0.033) (0.033) (0.033) (0.033)
_ ) N 0.707*** 0.705*** 0.705*** 0.705***
Native Hawaiian/Pacific Islander
(0.044) (0.044) (0.044) (0.044)
) ] 0.963*** 0.963*** 0.964*** 0.964***
Economically disadvantaged (years)
(0.001) (0.001) (0.001) (0.001)
1.217%** 1.209*** 1.161%** 1.161***
Female
(0.006) (0.006) (0.006) (0.006)
Limited English proficiency (LEP)
1.205%** 1.206*** 1.206*** 1.205***
LEP reclassified
(0.023) (0.024) (0.024) (0.024)
1.699*** 1.700%** 1.694*** 1.692***
Not LEP
(0.020) (0.020) (0.020) (0.020)
_ _ 0.661%** 0.661%** 0.680*** 0.681%**
Special education
(0.007) (0.007) (0.007) (0.007)
) 0.952%** 0.954*** 0.959*** 0.959***
Gifted
(0.009) (0.009) (0.009) (0.009)
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Table A7. Continued

IRC type, .
Any IRC IRC type CTE cluster Aligned IRC
Standardized test scores
1.063*** 1.063*** 1.060*** 1.060***
Algebra |
(0.004) (0.004) (0.004) (0.004)
) 0.966*** 0.966*** 0.959*** 0.959***
Biology
(0.004) (0.004) (0.004) (0.004)
) 1.056*** 1.055*** 1.056*** 1.056***
English Il
(0.005) (0.005) (0.005) (0.005)
1.047*** 1.047*** 1.047*** 1.047***
U.S. History
(0.004) (0.004) (0.004) (0.004)
Course credits
. 1.121%** 1.1271%** 0.993 0.994
Total course credit
(0.029) (0.029) (0.011) (0.011)
. ) 0.891*** 0.891*** 0.892*** 0.892***
Failed course credit
(0.001) (0.001) (0.001) (0.001)
ELA 0.874*** 0.874*** 0.986 0.986
(0.023) (0.023) (0.011) (0.011)
0.968 0.967 1.088*** 1.087***
Math
(0.025) (0.025) (0.012) (0.012)
) 0.862*** 0.863*** 0.996 0.996
Science
(0.022) (0.022) (0.011) (0.011)
) ) 0.880*** 0.880*** 0.994 0.994
Social studies
(0.023) (0.023) (0.011) (0.011)
) ) 0.965 0.965 1.085*** 1.084***
Physical education
(0.025) (0.025) (0.012) (0.012)
Foreian | 0.901*** 0.900*** 1.013 1.012
oreign language
J guag (0.023) (0.023) (0.011) (0.011)
Art 0.916*** 0.916*** 1.035** 1.035**
rts
(0.024) (0.024) (0.011) (0.011)
0.890*** 0.890*** 1.010 1.010
Computer
(0.023) (0.023) (0.012) (0.012)
. 0.932** 0.932**
CTE (any subject)
(0.024) (0.024)
0.904*** 0.903*** 1.013 1.013
Other
(0.023) (0.023) (0.011) (0.011)
. 1.068*** 1.067*** 1.061*** 1.061***
Advanced (any subject)
(0.001) (0.001) (0.001) (0.001)
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Table A7. Continued

IRC type, .
Any IRC IRC type CTE cluster Aligned IRC
) . 1178*** 1177*** 1.172%** 172%**
Dual credit (any subject)
(0.002) (0.002) (0.002) (0.002)
Advanced technical credit 1.027*** 1.024*** 1.013*** 1.013***
(any subject) (0.004) (0.004) (0.004) (0.004)
Campus characteristics
Si 1.000 1.000 1.000 1.000
ize
(0.000) (0.000) (0.000) (0.000)
1.540*** 1.542%** 1.527*** 1.523***
Students of color (%)
(0.104) (0.104) (0.102) (0.102)
_ _ 0.729** 0.731** 0.697*** 0.697***
Economically disadvantaged (%)
(0.081) (0.081) (0.076) (0.076)
1.106 1.109 1.095 1.094
Math test scores
(0.075) (0.075) (0.074) (0.074)
1.157* 1.157* 1.126 1125
English Il test scores
(0.084) (0.083) (0.080) (0.080)
IRC subject
_ 1.120* 1.079
Agriculture
(0.052) (0.050)
1.016 1.101*
Arts and A/V
(0.044) (0.048)
_ 1.139%** 1.152%**
Business
(0.027) (0.028)
, _ 0.943 1.011
Architecture and Construction
(0.030) (0.033)
_ 0.615 0.586
Education
(0.184) (0.176)
. 1.496*** 1.154***
Health Science
(0.030) (0.025)
o _ 0.796** 0.917
Hospitality and Tourism
(0.059) (0.068)
0.644*** 0.770***
Cosmetology
(0.023) (0.028)
_ 1.195* 1.193*
Information Technology
(0.090) (0.091)
_ 0.948* 1.025
Manufacturing
(0.024) (0.027)
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Table A7. Continued

IRC type, .
Any IRC IRC type CTE cluster Aligned IRC
_ 1.079 1.047
Public Safety
(0.054) (0.053)
. 0.857*** 1.033
Transportation
(0.030) (0.039)
1.049 1.104*
Multiple
(0.046) (0.050)
CTE course credits
1.069*** 1.069***
CTE—Agriculture
(0.012) (0.012)
_ _ 1.006 1.006
CTE—Architecture and Construction
(0.012) (0.012)
1.015 1.015
CTE—Arts and A/V
(0.01m1) (0.011)
1.037** 1.039***
CTE—Business
(0.012) (0.012)
1.148*** 1.150%***
CTE—Education
(0.014) (0.014)
1.075%** 1.076***
CTE—Finance
(0.013) (0.013)
1.100*** 1.100***
CTE—Government
(0.023) (0.023)
1.145%** 1.149%**
CTE—Health Science
(0.013) (0.013)
o 0.987 0.988
CTE—Hospitality
(0.01m1) (0.011)
) 0.995 0.990
CTE—Human Services (Cosmetology)
(0.011) (0.011)
1.052%** 1.053***
CTE—Information Technology
(0.012) (0.012)
1.045*** 1.045%**
CTE—Public Safety
(0.012) (0.012)
_ 0.976 0.977
CTE—Manufacturing
(0.012) (0.012)
1.081*** 1.082***
CTE—Marketing
(0.013) (0.013)
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Table A7. Continued

IRC type, .
Any IRC IRC type CTE cluster Aligned IRC
1.078*** 1.078***
CTE—STEM
(0.012) (0.012)
_ 0.967** 0.968**
CTE—Transportation
(0.012) (0.012)
1.056*** 1.057***
CTE—Career Development
(0.011) (0.011)
1.066***
IRC Aligned to CTE
(0.017)
. 1.267*** 1.265*** 1.258*** 1.258***
Variance (campus)
(0.012) (0.012) (0.012) (0.012)
Observations 919,247 919,247 919,247 919,247
ICC 0.067 0.067 0.065 0.065

Note. Author’s calculation based on Texas administrative data covering all 1,034,882 high school graduates in the
state from the 2017 through 2019 graduating classes. This table includes estimates from multi-level logistic regression
models estimating the relationship between a set of student- and school-characteristics and students’ likelihood of
experiencing postsecondary success, defined as =1 if students enrolled in college and/or earned at least 200% of the
federal poverty line for a single adult (525,760) and =0 otherwise. “Students of color” refers to Black, Hispanic, Native
American, Native Hawaiian/Pacific Islander, and multiracial students. The table includes results from four models
that differ in how they treat the key IRC predictor variable and whether students’ CTE coursework is controlled for:

1) dichotomous variable indicating any IRC receipt, CTE coursework not controlled for; 2) categorical IRC subject
variable, CTE coursework not controlled for; 3) categorical IRC subject variable, CTE coursework controlled for;

4) dichotomous variable indicating students earned an IRC in the same CTE subject in which they concentrated.

The estimates are depicted as odds ratios, which represent how the predictor variables change students’ odds of
earning an IRC. Odds ratios greater than one represent an increase in the likelihood of earning an IRC (a positive
relationship), while odds ratios less than one represent a decrease in the likelihood (a negative relationship).

*p <.05 **p <.01, *** p <.001. Standard errors in parentheses.
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Table A8. Crosswalk between IRC fields and NAICS industry sectors used to determine whether
graduates were working in an industry aligned with their certification

IRC field

Industry sector

Agriculture, Food, and Natural Resources

Agriculture, Forestry, Fishing and Hunting; Mining,
Quarrying, and Oil and Gas Extraction

Architecture and Construction

Construction

Arts, A/V Technology, and Communications

Arts, Entertainment, and Recreation

Business Management and Administration

Management of Companies and Enterprises;
Finance and Insurance

Human Services (Cosmetology)

Other Services

Education and Training

Educational Services

Health Science

Health Care and Social Assistance

Hospitality and Tourism

Arts, Entertainment, and Recreation

Information Technology

Information

Manufacturing

Manufacturing

Public Safety (Law, Public Safety, Corrections, and
Security)

Public Administration

Transportation (Transportation, Distribution, and
Logistics)

Transportation and Warehousing
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Appendix B: IRCs in Massachusetts

To further contextualize the results, we compare the descriptive patterns of IRCs in Texas to those
from Massachusetts. Table B1 shows up to three of the most popular IRCs in Massachusetts for
each CTE subject. A number of similarities and differences between Massachusetts and Texas are
noteworthy.

Of the roughly 31,000 IRCs awarded in Massachusetts in 202021, 38.6 percent were the ten-hour
OSHA general industry certificate earned in various CTE programs. That certification and the ten-
hour OSHA certification for construction, safety, and health together comprised more than half
(54.2 percent) of all certifications awarded in Massachusetts. In contrast, Texas does not include
the ten-hour OSHA certificate in its list of IRCs because it was not considered a “capstone”
certificate aligned with a specific occupation.

Apart from those two OSHA certifications, Health Science certifications were the most popular in
Massachusetts, similar to our finding in Texas. However, the specific Health Science certifications
earned in the two states varied. The Certified Nursing Assistant (CNA) certification was the most
popular overall in Texas, whereas in Massachusetts, CPR and First Aid certifications were more
popular and CNA was not in the top three most awarded Health Science certifications. Similar to
the ten-hour OSHA certificate, Texas does not include CPR or First Aid certifications due to these
IRCs not being considered "capstone.”

In both states, Business certifications are dominated by Microsoft Office specializations. Although
these certifications are more frequently earned in Texas compared to Massachusetts, all the
Business IRCs earned in Massachusetts relate to Microsoft Office.

Certifications in the trades appear to be a bit more common in Massachusetts, but in general IRCs
in fields such as Manufacturing, Architecture and Construction, and Transportation are the next
most common, after Health Science certifications, in both states.

Whereas very few students in Texas earned IRCs in Hospitality and Tourism, these certifications
were earned more frequently in Massachusetts. The ServSafe Food Handler certification was the
fifth most popular of all certification in Massachusetts, and three other Hospitality certifications
appear in the Top-25 most popular IRCs in the state.

In both states, certifications in fields such as Agriculture, Education, Information Technology, and
Public Safety are quite uncommon, comprising just a small fraction of IRCs awarded. There may
be opportunities to expand opportunities for IRCs in these CTE subjects in both states.

Finally, interesting and unexpected patterns of IRC receipt by demographic groups arise in both
states. For example, in Massachusetts, White students make up more than 80 percent of recipients
for many Manufacturing IRCs but as few as one-third of recipients of some Construction IRCs. In
contrast, Black students make up less than 5 percent of IRC recipients in many trades but up to
one-half of recipients in many of the Health Science certifications.
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Table B1. The top certifications by CTE cluster in Massachusetts (2020-2021)

CTE cluster Credential Description Students
Agriculture, Food, and OSHA Hazardous Waste (HAZWOPER)—40 hours 28
Natural Resources Veterinary Assistant Certification (AVMA) 17
_ OSHA Construction, Safety and Health—10 hours (OSHA C10) 4,847
Archltectu're and Hot Work Safety 656
Construction
Electrician License Credit 563
Graphic Design and lllustration using Adobe lllustrator 154
Arts, A/V Technology, and Visual Communication using Adobe Photoshop 86
Communications
Adobe Premiere Certified User 42
_ Microsoft Office Specialist Certification (MOS)Word 189
Busmess,.lv.lanagement, Microsoft Office Specialist Certification (MOS) Powerpoint 138
and Administration
Microsoft Office Specialist Certification (MOS) Excel 116
) o Pre School Teacher Certification 19
Education and Training —
Infant/Toddler Teacher Certification 44
CPR for the Health Care Professional 919
Health Science American Red Cross CPR/AED Certification 868
American Red Cross First Aid (FirstAid) 651
ServSafe Food Handler Certification 769
Hospitality and Tourism Allergy Awareness Certificate 239
ServSafe Manager 228
Human Services Customer Service and Sales (National Retail Federation) 37
Microsoft Technology Associate Certification (MTA) 159
Information Technology TestOut Pro A+ 128
IC3—Internet and Computing Core Certification 61
FEMA Leadership in Emergency Management Certification 68
Law/Public Safety/Security ICS 100 Certified (Incident Command System) 43
National Incident Management System NIMS 700 Certified 23
Manufacturing Level 1 Certification (MACWIC) 214
Manufacturing Manufacturing Level 2 Certification (MACWIC) 71
Sheet Metal Credit toward license 62
_ Cosmetology Product Specific Certifications for Sanitation 234
Marlfetlng, Sales, and Cosmetologist License (COSL) 147
Services
Cosmetology Product Specific Certifications for Hair 53
Multiol OSHA General Industry—10 hours (OSHA G10) 11,984
ultiple
P OSHA General Industry—30 hours (OSHA G30) 379
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Table B1. Continued

CTE cluster Credential Description Students
CAD Certification—Autodesk m
STEM Engineering Product specific certifications 74
Autodesk Inventor Certified Associate 66
_ S SP/2 Safety Certification 540
TranspOI:taltlon, Distribution, Automotive product specific certifications 274
and Logistics
Massachusetts Boater’s Safety 107

Note. Many IRCs in Massachusetts can be earned in more than one CTE cluster. IRCs are considered aligned to
clusters if more than 50 percent of all IRC recipients earned the IRC through that cluster. IRCs where less than 50
percent of recipients earned the IRC from a single cluster are placed in the “multiple” category.
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Endnotes

27 Texas is divided into twenty regions known as Educational Service Centers (ESCs) that vary widely by
geography, urbanicity, size, and demographics. As an illustration, ESC 9, covering Wichita Falls in north Texas,
enrolls under 37,000 students and is 57 percent White, while ESC 4 in the Houston metropolitan area enrolls
over 1.2 million students and is 70 percent Black and Hispanic.

28 Specifically, models control for students’ demographic backgrounds, high school course taking (including
CTE courses completed), standardized achievement test scores, and the high schools from which students
graduated in order to better isolate the relationship between certifications and postsecondary outcomes.

29 In econometric research, the natural logarithm of earnings rather than raw earnings is often used as
a dependent variable, given that raw earnings tend to be highly skewed, violating the assumption
that residuals must be normally distributed. See Jacob A. Mincer, Schooling, Experience, and Earnings
(Cambridge, MA: NBER, 1974), https://www.nber.org/books-and-chapters/schooling-experience-and-
earnings.

30 Students are considered to be employed if they had any wage record during their first year after graduating
from high school. Earnings from all employment records are summed to calculate first-year earnings,
and students with no records are coded as having missing earnings data and excluded from the earnings
calculations and analyses. Industry of employment is coded using the North American Industrial Classification
System (NAICS), which groups employers into broad industry categories.

31 Table A5 includes estimates of the relationship between IRC receipt and students’ likelihood of employment,
controlling for students’ demographic characteristics, high school courses taken, standardized test scores,
and the schools they graduated from. The relationship between IRC receipt and employment is estimated for
four samples of students, and IRC receipt is measured in two ways. The four samples include (1) students who
did not go to college, (2) part-time college students (<12 hours), (3) full-time college students (>=12 hours),
and (4) all high school graduates with college credit hours controlled for. For each sample, we fit one model
with the category of IRC students earned and a separate model with a dichotomous variable indicating that
students earned an IRC in the same area in which they concentrated their CTE coursework.

32 The preferred regression model includes all high school graduates and controls for their semester credit
hours (SCH) of college enrollment, in addition to all other demographic and academic characteristics and
school fixed effects.

33 The modeling approach is nearly identical to the previous set of models investigating employment. We fit
models to four samples of students—(1) no college, (2) part-time college, (3) full-time college, and (4) all high
school graduates—with controls for college credits attempted. For each sample, we fit two models: (1) the
category of IRC students earned and (2) a dichotomous indicator of whether students earned an IRC in the
same CTE subject in which they concentrated. Because our outcome variable is log-earnings, the estimates
can be interpreted as a percentage increase in earnings rather than a difference in raw earnings.

34 Statistical models estimate no significant relationship between students’ receipt of any IRC and their
likelihood of attending any college or enrolling in a four-year college using regression models with extensive
control variables and school fixed effects (see Table A4 in Appendix A) and estimates of roughly one
percentage point using methods where IRC recipients are matched to “observably equivalent” students who
did not earn an IRC (Figure 4).

35 The relationship between earning an agriculture IRC and college persistence is not statistically significant.

36 This definition is arbitrary, and others could justifiably set the earnings bar higher or lower than this
threshold. Moreover, some might define postsecondary success as the completion of a program of study and
receipt of a college-level degree rather than simply enrollment. Nevertheless, at a minimum the idea is that
high school graduates either continue their postsecondary education after high school or are earning a salary
that allows them to meet their basic needs.

37 Majors are grouped based on their two-digit CIP codes, aligned with how the federal government categorizes
college majors. Majors with small numbers of students were excluded.
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Endnotes

38 In Texas, public safety (full name is law, public safety, security, and corrections) includes a certification on fire
protection, the Emergency Medical Technician (EMT) Basic certification, an emergency telecommunicator
(e.g., 911 operator) certification, and a certification for noncommissioned security officers.

39 Because Texas's ethnicity data lists students as Hispanic, we used this term rather than alternatives such
as Latinx, particularly given that the latter term is not widely used among people of Hispanic descent. See
Cristobal Salinas, Jr., “The Complexity of the “x" in Latinx: How Latinx/a/o Students Relate to, Identify
With, and Understand the Term Latinx," Journal of Hispanic Higher Education 19, no. 2 (2020): 149-68,
doi:10.1177/1538192719900382.

40 When the analysis is of the relationships between course taking and IRC receipt through more nuanced
models, a couple patterns emerge (see Appendix A, Table A3). First, there is a strong relationship between
total CTE credits earned and students’ likelihood of receiving any IRC and, generally, even stronger
relationships between CTE credits in a particular subject and earning an IRC in that subject. Second,
completing CTE courses in one subject tends to be inversely related to earning an IRC in a different subject.

41 Moreover, there is not always clear delineation between some of the CTE areas. For example, students taking
an Arts and A/V IRC may earn an Adobe certification that is actually aligned with Information Technology, or
students in various fields might earn the Microsoft certifications that are part of the business CTE area.

42 The estimates from the statistical models predicting any IRC receipt controlling for other student and school
factors (Table A3) are generally aligned with these descriptive results.

43 For additional detail on IRC receipt by student group, including by gender, special-education status, and
economic (dis)advantage, see Appendix A, Table A2.

44 The statistical models in Appendix A, Table A3 also find that all standardized test scores are positively and
statistically significantly related to students’ likelihood of earning certifications.

45 Sean F. Reardon, Joseph P. Robinson-Cimpian, and Ericka S. Weathers, “Patterns and Trends in Racial/Ethnic
and Socioeconomic Academic Achievement Gaps,” in Handbook of Research in Education Finance and Policy,
ed. Helen F. Ladd and Margaret E. Goertz (New York, NY: Routledge, 2015), 491-509.

46 Specifically, we use multilevel logistic regression models as described briefly in the methods and in more
detail in Appendix A to calculate intraclass correlation (ICC) values, which represent the percentage
of variance in the outcome explained by level-one (students) vs. level-two (school, district, or region)
characteristics. The ICC values were calculated with "empty” models that do not contain any covariates to
estimate how much variation in the outcome is explained by the two levels before accounting for any other
student or school factors. Table A3 in Appendix A also includes ICC values controlling for all student and
school characteristics included in the models, and these ICC estimates are closely aligned to those of the
empty models.

47 Larry V. Hedges and E.C. Hedberg, “Intraclass Correlation Values for Planning Group-Randomized
Trials in Education,” Educational Evaluation and Policy Analysis 29, no. 1 (March 2007): 60-87,
doi:10.3102/0162373707299706.

48 These analyses use publicly available data provided by the TEA through its TAPR system for the 2019-20
academic year, which is why the estimates of IRC rates are slightly different than the previous analyses using
cohorts through 2018-19. These data were used because the TEA recently began reporting school-level data
on CTE coherent sequence completion for the first time.

49 In the statistical models predicting IRC receipt (see Appendix A, Table A3), school characteristics such as size
and the demographic and academic characteristics of the student population were rarely and inconsistently
related to students’ likelihood of earning IRCs.

50 For this analysis, school-level data on the proportion of students who completed a “coherent CTE sequence”
was available, which is a sequence that typically includes increasingly rigorous courses. “CTE concentration,”
however, simply means three CTE courses within the same cluster.

51 More information about Texas's CCRSM can be found here: https://texasccrsmdesignation.org.
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While one might reasonably expect considerable regional variation in IRC receipt—such as rural regions
being more likely to emphasize IRCs compared to more suburban or urban areas—there is little evidence of
this. In fact, this report’s measure of regional differences explained only 3 percent of the variance in student
receipt of IRCs. Schools themselves are far more influential in shaping whether students earn IRCs than the
geographic region in which the school is located.

Similarly, Xu and Backes (2022) found that most students enroll and obtain credentials in fields that are
different from their field of concentration in high school. See https://caldercenter.org/sites/default/files/
CALDER%20Working%20Paper%20269-0722.pdf

Giani, “Does Vocational Still Imply Tracking?"
Giani, Who Is the Modern CTE Student?

Stephen W. Raudenbush and Anthony S. Bryk, Hierarchical Linear Models: Applications and Data Analysis
Methods, Second Edition (Thousand Oaks, CA: Sage Publications, 2001).

Tom A. B. Snijders and Roel J. Bosker, Multilevel Analysis: An Introduction to Basic and Advanced Multilevel
Modeling (Thousand Oaks, CA: Sage Publication, 2011).

Raudenbush and Bryk, Hierarchical Linear Models.

Guang Guo and Hongxin Zhao, “Multilevel Modeling for Binary Data,” Annual Review of Sociology 26 (2000):
441-62, doi:10.1146/annurev.soc.26.1.441,

Variance cannot be calculated for dichotomous outcomes in the same manner that it is calculated for
continuous outcomes, but pseudo-ICCs (intra-class correlation coefficients) can be estimated for multilevel
logistic regression models, similar to how pseudo-R? values can be estimated for standard logistic regression
models.
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