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Industry-recognized credentials, or certifications, provide one path to match
people with jobs effectively. Certifications are nationally recognized, standard-
ized credentials created by businesses and industry groups to demonstrate pro-
ficiency in skills related to specific jobs. State education systems increasingly
provide students the opportunity to earn certifications in secondary school. In
this study, we examine whether local labor market demand for certifications is
associated with the likelihood of earning a certification in high school. Using
comprehensive administrative data on a cohort of first-time ninth graders from
the state of Florida, which has legislation encouraging certification attainment in
high school, we find limited evidence for a relationship between certification
demand and certification earning. However, high school students are more like-
ly to earn certifications in some fields, such as health science, when local labor
market demand for those certifications is high.
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In addition to meeting needs for personal
development and an engaged and educated
citizenry, one of the core purposes of career
and technical education is to prepare students
for productive and rewarding lives in the work-
force (Gordon & Schultz, 2020; Rojewski, 2002).
Over the past several decades, this task has be-
come more challenging: the education and
training requirements for many jobs have in-
creased substantially. Formerly low-skilled jobs
require more academic and technical skills, and
middle-skills jobs in areas like health science,
manufacturing, and information technology (IT)
require additional formal training (Holzer,
2015). These requirements have led to concerns
about a skills gap; as of 2016, the demand for
workers exceeded the supply in industries such
as architecture, business, health science, and IT
(Restuccia et al., 2018). Additional, accessible
training—especially for those jobs that do not
require the substantial investment of a 4-year
degree—can help job seekers meet these eco-
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nomic needs (Baum et al., 2013; Perna, 2013;
Sparks & Waits, 2011).

Industry-recognized credentials, or certifica-
tions, provide one path to match people with
jobs effectively. Certifications are credentials
that businesses or industry associations inde-
pendently create and verify through examina-
tions. These nationally-recognized, standardized
credentials demonstrate proficiency in skills
related to particular jobs. While employers may
not know the content of training associated
with particular degrees, such as an associate
degree from a college in another state, they
may know the level of competence necessary to
earn specific industry-recognized credentials.
Such certifications give job applicants a way to
signal their fit with a given job with no or lim-
ited additional job training. This kind of signal-
ing is particularly important in dynamic indus-
tries where job requirements are changing due
to technology and where employees have to be
able to meet diverse needs of different custom-
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ers, such as in health science or IT (Bartlett,
2012).

Many state education systems are giving
students the opportunity to earn certifications
in secondary school. As of 2019, 28 state educa-
tion agencies had enacted policies pertaining to
earning industry-recognized credentials, and 21
states had enacted policies pertaining to data
activities, including tracking or aligning to labor
market demand information within accountabil-
ity systems (Advance CTE & Association for Ca-
reer and Technical Education [Advance CTE &
ACTE], 2020). These policies track and encour-
age the attainment of certifications. We study a
premier case of certification policy in the state
of Florida, which in 2007 enacted legislation
which provided an enormous boost to certifica-
tion earning among its high school population.
Districts and schools can select to offer certifi-
cations from a state-approved list; in 2018, Flor-
ida’s approved offerings included 239 certifica-
tions in 12 career clusters (Florida Department
of Education [FLDOE], 2018). Our study seeks to
understand if and how certification earning in
Florida was related to the demand for jobs in
Florida’s local labor markets. Specifically, we
examine the relationship between the propor-
tion of sub-baccalaureate jobs (those potential-
ly accessible by high school graduates) requiring
a certification and the likelihood of a student
earning a certification, overall or within a relat-
ed career cluster. Our findings shed light on the
relationship that students and schools may see
between secondary certifications and future job
opportunities.

The Landscape of High School CTE Credentials

Career and technical education (CTE) has
evolved from a separate vocational pathway
leading to immediate employment after high
school to an academically integrated approach
aligned to multiple postsecondary education,
training, and work opportunities. This evolution
has involved an increasing emphasis on tech-
nical assessments and their associated creden-
tials (Holzer & Baum, 2017). Distinct from pre-
vious reauthorizations of the Elementary and

Secondary Education Act, the Every Student
Succeeds Act (ESSA) of 2015 emphasizes the
role of education in preparing students for col-
lege and careers and encouraged the adoption
of college and career readiness indicators in
state accountability systems (Achieve, 2019;
Dougherty & Lombardi, 2016; Every Student
Succeeds Act, 2015). In response, 40 states’
high school accountability systems track a varie-
ty of college and career readiness measures,
including performance on career and technical
assessments and rates of technical credential
attainment (Mathers, 2019). Likewise, the 2018
reauthorization of the Carl D. Perkins Career
and Technical Education Act (Perkins V) allows
states to choose their own CTE program quality
indicators, and the number of states using some
form of technical credentialing continues to
grow (ExcelinED & Burning Glass Technologies,
2019). For example, in 2019 alone, 28 states
took legislative action related to industry-
recognized credentials (Advance CTE & ACTE,
2020).

Career and technical credentialing tests
students’ mastery of two major types of work-
relevant content. Employability or work-
readiness assessments are designed to gauge
students’ proficiency in personal and profes-
sional skills, such as collaboration, communica-
tion, and self-control, associated with success in
entry-level employment in a variety of fields
(Lippman et al.,, 2015; McMurrer & Frizzell,
2013). Examples include ACT WorkKeys and
Conover Workplace Readiness assessments.
Technical or subject-matter assessments test
students’ proficiency in applied academic and
technical knowledge and skills in their CTE field
of study, such as health science or hospitality
and tourism. Technical assessments are akin to
academic subject-matter tests such as Common
Core-aligned state standards assessments, and
like Advanced Placement or International Bac-
calaureate exams often provide a chance for
students to earn postsecondary credit.

Technical assessments themselves can be
divided into two main categories: (a) state CTE
standards or program assessments and (b) in-
dustry-recognized credentials or certifications.
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State CTE assessments are developed by states
or vendors for states, typically with industry
guidance, and are tied to specific CTE course or
program standards. For example, Pennsylvania
uses customized assessments from the National
Occupational Competency Testing Institute
(NOCTI) as their state-mandated end-of-
program assessments; North Carolina uses their
own NC Test system for CTE accountability. De-
pending on the state, CTE assessment results
can result in diploma endorsements or the
awarding of postsecondary credit but are prin-
cipally used for feedback on student learning
and meeting federal and state accountability
requirements (Hyslop, 2009; McMurrer &
Frizzell, 2013).

Certifications are credentials awarded by
businesses or industry associations (not a
school or government agency) through an ex-
amination process verifying that an individual
has acquired the designated knowledge, skills,
and abilities to perform a specific occupation or
skill, including operating industry-standard
equipment and/or software (Leventoff, 2018).
Certifications are distinct from postsecondary
certificates awarded by educational institutions
for completion of a course of study. Certifica-
tions are also different from licenses, which
provide legal authorization for specific jobs.
Certification exams are typically taken at testing
sites which may or may not be school grounds,
and exams commonly include both written and
performance components. Students who pass a
certification exam are awarded a credential that
is recognized in the labor market and, depend-
ing on state and local agreements, can provide
postsecondary education credit. Certifications
are designed and issued by national industry
bodies such as the National Institute for Metal-
working Skills (NIMS) (offering certifications
such as NIMS Machining Level I-Manual Milling
Skills 1), state associations such as the Florida
Veterinary Medical Association (e.g., Certified
Veterinary Assistant), and industry leading
companies such as Cisco Systems (e.g., Cisco
Certified Network Professional) and Microsoft
(e.g., Microsoft Certified Trainer). For 2017-18,
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FLDOE had approved 239 certifications from 69
credentialing organizations.

It is important to note that states or local
education agencies may offer or require multi-
ple types of career and technical assessments or
credentials simultaneously. In Florida, for ex-
ample, high school students can earn industry-
recognized credentials and take employability
skill exams in addition to the requirement that
CTE students take CTE program assessments.
This study focuses on industry-recognized certi-
fications which are promoted and supported
under Florida’s educational policies.

Certifications and Labor Market Outcomes

A key assumption driving policies favoring
CTE assessments, particularly technical skill as-
sessments, is that they provide additional prep-
aration for CTE (and non-CTE) students for op-
portunities after high school—both immediate
employment opportunities as well as more pos-
itive postsecondary education trajectories as
students gain knowledge about the kinds and
level of skills that career fields ultimately re-
quire. Existing but limited research suggests
that this may be the case (Warner et al., 2019).
For example, Plesnarski (2018) compared the
relationship between CTE attainments (includ-
ing CTE assessment benchmark proficiency,
earning a certification, completing all program
competencies, participating in cooperative edu-
cation, and program hours) and whether gradu-
ates were working in a field related or some-
what related to their CTE program, enrolled in
postsecondary education, or served in the mili-
tary a year after graduation. Only technical as-
sessment performance and participating in co-
operative education were associated with any
postsecondary outcomes. Munyofu and Kohr
(2009) investigated several aspects of technical
assessment for a limited sample of 118 students
in Pennsylvania. The study found positive corre-
lations between student scores and their em-
ployers’ satisfaction ratings. In Massachusetts,
participation in regional technical vocational
high school programs positively influenced high
school graduation and attainment of industry
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credentials (Dougherty, 2018). Other evidence
suggests a preference among employers for
industry-specific credentials versus general
work-readiness certificates (Muller & Beatty,
2017).

The best evidence concerning industry-
recognized credentials and student outcomes
comes from research on Florida’s high school
certification  program, which incentivizes
schools to offer, and students to take, CTE
courses leading to certifications (for more in-
formation, see below). Glennie et al. (2017)
found that, on average, students who earned
certifications had fewer absences during high
school, earned more credits in 12th grade, and
had higher high school graduation rates. Certifi-
cation earners were more likely to enroll in
community college immediately after their high
school graduation, to persist into a second year
of college, and to attain an associate degree.

The factors that may affect the likelihood of
earning a certification can be classified into
“push” and “pull” elements. First, students may
be “pushed” into obtaining a certification if in-
stitutional pressure or policy levers strongly en-
courage students to earn certifications, regard-
less of student motivation or educational or
career plans. For example, in states which link
district and school funding to performance on
certification rates, districts and schools have an
incentive to conduct drives for student enroll-
ment and certification exam sign-ups. Addition-
ally, if districts or schools partner with local
companies and receive support for students
pursuing particular certifications, they may re-
cruit students into those certifications.

“Pull” factors relate to how students are
drawn to or motivated by the prospect of certi-
fication attainment. Students may be primarily
interested in obtaining the technical skills and
knowledge associated with a specific certifica-
tion (Hyslop, 2009; Stone, 2017). These stu-
dents want to master the content and hone
their ability to perform technical tasks in practi-
cal ways. Even if they do not foresee using
these skills in a given job, they may want to
have these skills. Alternatively, students may
think that certification attainment will give

them a recognizable marker of success, regard-
less of the specific job skills obtained. These
students expect that earning a certification will
signal their knowledge, ambition, and persis-
tence to employers and higher education insti-
tutions (ExcelinED & Burning Glass Technolo-
gies, 2019). Some students may believe that
earning a certification will give them insight into
the kinds of knowledge, skills, and effort ex-
pected by employers or postsecondary institu-
tions. These students value this kind of
knowledge, whether or not they desire the spe-
cific skills taught or see value in the earned cre-
dential as a signaling device (Papadimitriou,
2014; Tyner & Petrilli, 2018). Finally, students
may seek certifications if they want to pursue a
given career field and see the certification as
giving them an advantage in job interviews and
college applications. They may be aware, for
example, of specific employers, industries, or
postsecondary education programs in their
community that seek applicants with that certi-
fication.

For multiple factors above, the local labor
market may be a key attribute in shaping stu-
dents’ motivations and school practices which
encourage certification attainment. However,
very little is known about whether labor market
demand influences certification earning. The
existing research on CTE and labor market de-
mand has focused on CTE coursework, not certi-
fications explicitly. For example, Sublett and
Griffith (2019), using Bureau of Labor Statistics
data, found that while students take more CTE
courses when there are more local jobs availa-
ble, there is little evidence that local employ-
ment opportunities are related to a student’s
putting forth extended efforts to master a given
area by concentrating in the available field. In
addition, they found that a number of high-
demand occupations were in fields in which
there was little CTE coursework at the high
school level. In this study, we provide evidence
on the relationship between local labor market
demand and certification earning—a market-
oriented credential.



Certifications in the State of Florida

The current study seeks to help address this
research gap by examining the relationship be-
tween labor market demand and the likelihood
students earn certifications in the state of Flori-
da. Florida has had a program to promote certi-
fications for more than a decade. In 2007, the
Florida legislature passed the Career and Pro-
fessional Education (CAPE) Act to provide high
school students rigorous, relevant coursework
leading to industry certification and college
credit. The goal was to create a partnership be-
tween the business community and education
agencies to “expand and retain high-value in-
dustry, and sustain a vibrant state economy”
(FLDOE, 2020). Therefore, the CAPE Act focuses
on state-approved industry certifications con-
sidered critical to Florida employers (Goodman
et al., 2014). Since the rollout of the CAPE pro-
gram, the number of industry certifications
earned by secondary school students increased
from 954 certifications in 2007—2008 to 123,839
certifications in 2017-2018 (FLDOE, 2017). As of
August 2018, Florida Department of Education’s
(FLDOE’s) list of CAPE certifications included
239 industry certifications in 12 career clusters
(FLDOE, 2018). The clusters are Agriculture; Ar-
chitecture & Construction; Arts, Audiovisual
Technology, & Communication; Business Man-
agement & Administration; Education & Train-
ing; Engineering & Technology Education;
Health Science; Hospitality & Tourism; IT; Law,
Public Safety, & Security; Manufacturing; and
Transportation, Distribution, & Logistics. A list
of the approved certifications for school year
2017-2018 can be provided by the authors up-
on request.

Students can earn any certification on this
approved list without having to pay examina-
tion costs, register to take the exam, or arrange
for transportation to take an exam off school
premises. Because these exams have been
linked to courses, students can rely on exten-
sive support to prepare for them rather than
developing a study plan by themselves, and
they receive additional instruction in subject
area content beyond the vendor-specific test
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requirements. Schools have an incentive to
promote industry certifications because they
earn points in the Florida School Report Card
for the number of students earning industry
certifications. The report card weights industry
certifications equally to other kinds of advanced
coursetaking, such as Advanced Placement.
Florida requires most teachers to have the in-
dustry certification for which they teach.

Purpose of the Present Study

Florida’s mature and comprehensive high
school certification program provides a premier
context in which to examine the relationship
between certifications and labor market de-
mand. In addition to being the first study of
Florida’s program, our work expands on existing
research by using detailed, job postings-level
data from Burning Glass Technologies, which
provide specific information on certifications
required by each job in a given year at the
county level and allows for multiple robust ways
of calculating demand. Our study seeks to an-
swer the following research questions:

1. Accounting for student and school char-
acteristics, is there an overall relation-
ship between local labor market demand
and certification rates at the coun-
ty/district level?

2. Accounting for student and school char-
acteristics, is local labor market demand
in specific career clusters related to stu-
dent likelihood of earning a certification
in that career cluster?

Method

Data Sources and Measures

We combined several data sources to exam-
ine these questions (see Table 1). All data linked
to the 2017-18 school year and were connected
through standardized school and district identi-
fication variables that are consistent across
sources. For example, the Burning Glass data
were collected at the county level, which corre-
sponds to Florida’s districts. Our analyses were
centered on data from Florida’s PK-20 Educa-
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tion Data Warehouse (EDW), which is the
FLDOE-maintained state longitudinal database
system containing complete demographic and
school-related information on all of Florida’s
public school students. We followed a cohort of
all first-time Florida public school 9th graders in
2014-2015 and identified those who earned
certifications at any time through 2017-2018
(their expected high school completion year).
The EDW certification data provide information
about each certification earned by each student
including the certification title and career clus-
ter. Given the relationship between student
characteristics and CTE opportunities and par-
ticipation (e.g., males earn more CTE credits
than females on average in agriculture, con-
struction, and engineering, and females earn
more in consumer services and healthcare; see
Liu & Burns, 2020 and Xing et al., 2019), we in-
cluded measures in our regression models that
account for student demographics and back-
ground, specifically gender, race/ethnicity, free
and reduced-price lunch eligibility, limited Eng-
lish proficiency, and mental or physical disabil-
ity. In addition, we controlled for measures of
academic achievement (grade point average
and gifted or talented designation) and behav-
ior (whether the student was ever suspended
during high school and the student’s attend-

Table 1
Data Sources

ance rate). For these and variables subsequent-
ly discussed, Table 2 provides additional details
and descriptive statistics.

School resources and characteristics may al-
so influence the likelihood of earning a certifica-
tion. Schools with more CTE program offerings
and higher percentages of CTE teachers may be
better able to offer and promote industry certi-
fications because they have qualified teachers
and costly equipment already. Larger schools
and those with more financial resources may be
better able to support buying equipment and
hiring qualified teachers. Therefore, our models
included measures for school size (i.e., enroll-
ment in grades 9-12), student/teacher ratio,
the percentage of the study body eligible for
free or reduced-price lunch, the locale (urban,
town/rural, and suburban, with the last being
the omitted category), charter and magnet
school status, the percentage of CTE courses
offered, and an academic performance index.
The performance index was based on data pub-
lished by U.S. News & World Report’s “Best
High Schools” rankings; it summarizes the per-
centage of students achieving proficient or
above on state math and reading assessments,
providing a finer measure of school-level per-
formance than Florida’s school grades (Dalton
et al., 2021).

Level of data collection

Indicator

Source

Student Certification earning

Demographic data

FLDOE’s PK-20 Education Data
Warehouse

RTI’s statewide high school certifi-
cation survey
NCES’s Common Core of Data

School Empbhasis on certifications

Size, student/teacher ratio,
poverty level, locale, type
Percent of CTE courses FLDOE’s PK-20 Education Data
Warehouse

U.S. News & World Report’s High
School Rankings

Burning Glass Technologies job

postings data

Academic performance

County/District Percent of jobs requiring certification

or skill associated with certification




Schools principals and/or CTE coordinators
that take an active interest in promoting certifi-
cations may be able boost certification taking
and passing rates. To examine schools’ certifica-
tions program strategies, in 2018, we conduct-
ed an online survey of school administrators or
CTE coordinators in all public, non-alternative
high schools in Florida with at least 5 students
in the 12th grade. Of 524 eligible schools, 399
(76%) responded to the survey. Of survey re-
spondents, 382 (96%) reported offering industry
certifications. Among other questions, we asked
about whether the school emphasizes certifica-
tions in any specific career fields. This item is
included as a dummy variable with categories
for emphasizing career fields, not emphasizing
career fields (the omitted category), and miss-
ing, non-responding, or not applicable schools.

Finally, to understand local labor market
demand for certifications, we acquired job post-
ings data from Burning Glass Technologies (BG),
a company that collects labor market data from
job posting sites, company websites, and job
boards. Our file includes required credentials
for every 2017 job posting in Florida. BG data
may undercount low-wage, lower-skill jobs and
jobs in industries which mainly hire offline (e.g.,
restaurant and some hospitality jobs), but certi-
fications approved by FLDOE are targeted at
higher-wage, middle-income occupations.® In
contrast to labor market data provided by the
federal Bureau of Labor Statistics and often
used in labor market analyses, these data are
direct measures of job demand and contain in-
dicators of each job’s certification requirements
and skill requirements. We mapped job listings
that require no more than a sub-baccalaureate
credential (those potentially accessible to high
school graduates) to the specific certifications
approved by the State, and created measures,
for each county, of the percent of jobs requiring
a certification. Because Florida school districts
are synonymous with Florida counties, these

! In addition, Carnevale et al. (2013) found that be-
tween 60 and 70 percent of jobs were posted online.
Burning Glass Technologies (n.d.) claims this share
has grown to roughly 85 percent.
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measures represent local labor market demand
in each district. In total, we examined four
measures representing increasingly narrow as-
pects of the employment context in which
schools and students were operating. Consider-
ing demand from the broadest to narrowest
employment context, we measured:

1. the percentage of counties’ job postings
requiring no more than a sub-
baccalaureate degree;

2. the percentage of counties’ job postings
requiring a certification in any of the
twelve career fields identified by FLDOE;

3. the percentage of counties’ job postings
requiring a certification specifically ap-
proved by FLDOE; and

4. the percentage of counties’ job postings
requiring a certification in each of the 12
career clusters (that s, separate
measures of demand for each career
cluster).

With these four characterizations of de-
mand, at the broadest level (#1), students and
schools may be responding to demand for jobs
that require less than a college degree; certifi-
cations may be perceived as providing gradu-
ates with an additional credential that signals
their accomplishments or career readiness
overall, rather than specific skills or dedication
to a field. More narrowly (#2), students and
schools may be responding to a general de-
mand for certifications in the career clusters
covered by the FLDOE certification list—e.g., for
demand in Hospitality & Tourism, IT, etc., re-
gardless of whether demand is for specific
FLDOE-approved certifications. Alternatively
(#3), they may be responding to job opportuni-
ties requiring the set of specific certifications on
the FLDOE list, such as the Certified Front Desk
Operator certification in the Hospitality & Tour-
ism cluster, the Apple Certified Support Profes-
sional in the IT cluster, and other approved cer-
tifications. At the narrowest level (#4), students
and schools may be responding to demand in
specific clusters, but not others, such that, for
example, demand for Health Science certifica-
tions is related to the likelihood of students
earning a Health Science certification, but stu-
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dents do not similarly respond to Agriculture
certification demand—if, say, Agriculture jobs
are plentiful or obtainable without that field’s
certifications.

The above measures rely on the certifica-
tion indicator in the BG data, which lists which
certifications (if any) the job requires. To ac-
count for the possibility that students and
schools are responding to the demand for spe-
cific skills represented by certifications, and not
necessarily the certification requirements
themselves, we also created measures that cap-
ture the number of times skills linked to each
career cluster appear in the BG data, using a
separate skills indicator in the BG data. Specifi-
cally, for each career field, we created weights
that reflect the frequency of association be-
tween skills related to that field and the skill
requirements observed across jobs. Weights
were then summed across jobs in each career
field, by county, to create weighted counts of
jobs in each county that are associated with
that field. The counts reflect the strength of
association between each job’s skill require-
ments and the skills typically associated with
jobs in that cluster.

In addition, we created measures of job
skills rather than named certifications to specif-
ically address certifications earned in four ca-
reer clusters where certifications did not appear
in any or only a very small proportion of job
postings. Specifically, certifications were nonex-
istent or extremely rare in the following career
clusters: Agriculture; Arts, Audiovisual Technol-
ogy, & Communication; Engineering & Technol-
ogy Education; and Manufacturing. For exam-
ple, Adobe Certified Expert in Photoshop was a
FLDOE-approved certification that did not ap-
pear in the certification indicator for any job in
the BG data. However, “Photoshop” and varia-
tions thereof did appear in BG’s skills indicator.
Therefore, we created a demand rate that di-
vides the number of jobs with any skill linked to
a FLDOE-approved certification in each of these
four career clusters by the total number of sub-
baccalaureate jobs available (again, by county).

Table 2 presents descriptive statistics for
the variables used in the analysis. Further in-
formation on certification requirements in job
postings by career clusters is presented in Table
3 and discussed as part of the results section.

Analysis Approach

We used two-level logistic regression with
random school intercepts to examine the rela-
tionship between the local labor market and
certification-earning, net of other student and
school factors. Specifically, our models esti-
mated the conditional probability of student i in
school j earning a certification (i.e., the logit of
the odds):

Pr(certl‘j = 1) = ﬁoo + ﬁlOXij + uoj

where By is the intercept, B1gis a vector of
effects for student, school, and district variables
X;j, and u,; represents the random school-level
intercepts (i.e., deviations from the fixed inter-
cept). The primary parameter of interest in 4,
is the district/county-level variable of local labor
market demand for certifications (defined in
multiple ways as described above). This model
allows us to compare students across districts
(with varying labor market demand), controlling
for individual student variables, school charac-
teristics, and the clustering of students within
schools. The intra-class correlation for the un-
conditional model (without controls) showed
that approximately 36% of the variance in earn-
ing a certification is accounted for by clustering
at the school level. We used Stata 16.1 and the
melogit command to estimate the model pa-
rameters. All results were presented as odds
ratios.

Rates of missing data were very low (less
than 1%), owing both to the administrative data
used from Florida and our ability to identify last
known measures for students without complete
records. For example, GPA, attendance rate,
and ever suspended use cumulative (across all
high school years) data up to the last year of
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Table 2
Overall Descriptive Statistics for Analysis Sample

% SD
Students
Earned any certification 24.4 43.0
Female 48.9 50.0
Race/ethnicity
Black 21.8 41.2
Hispanic 32.5 46.9
Other 5.9 23.6
White (reference category) 39.7 48.9
Free or reduced-price lunch eligible 59.2 49.1
Limited English proficiency 21.4 41.0
Physical disability 3.2 17.6
Mental disability 10.5 30.7
Cumulative grade point average® 2.68 0.88
Gifted/talented 5.7 23.1
Ever suspended 16.8 37.4
Percent of days attended 88.9 15.0
School
School size (grades 9-12)° 1,887.3 833.6
Student/teacher ratio 20.0 7.6
% eligible for free or reduced-price lunch 52.6 20.9
Locale
Urban 26.0 43.9
Town/rural 15.3 36.0
Suburban (reference category) 58.7 49.2
Charter school 5.6 22.9
Magnet school 41.6 49.3
% CTE courses offered 19.1 9.5
Academic performance index® 74.9 24.8
School emphasizes certifications
Yes 35.7 47.9
No (reference category) 20.5 40.4
Don’t know/not applicable/missing 43.7 49.6
Percent of job postings requiring
Sub-baccalaureate degree or less 30.7 4.6
Any sub-baccalaureate certification 17.8 3.7
A specific Florida certification 5.0 1.5

Note. N = 224,728 (students), 660 (schools). Data sources include Florida P-20 Education Data Ware-
house, Common Core of Data, U.S. News & World Report, and Burning Glass Technologies.
®represents a mean value.
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data available. Accordingly, other than account-
ing for missing survey response for the school’s
emphasis on certifications in a specific dummy
category, we did not impute missing data. We
excluded students in schools with fewer than 10
students cumulative in grades 9 through 12.

Results

Across their high school years, 24% of the
cohort of first-time 9th graders in 2014-2015
earned at least one industry certification. Of all
job listings, 18% required certifications needing
less than a 4-year degree. The certifications
earned, and those required, differed by field.
Acknowledging that certification requirements,
which are typically attached to non-entry-level
jobs, may be overrepresented in the BG data for
some career clusters where hiring mostly takes
place offline (such as Agriculture or Hospitality
& Tourism), Table 3 presents the percentage
distribution of certifications by career cluster
and the percentage distribution of sub-
baccalaureate certification requirements in the
same clusters. One striking result was that Arts,
Audiovisual Technology, & Communication
(AATC) certifications were the most popular
certification (42% of all certifications earned by

Table 3

Florida high school students were in this field),
but no job listing required these certifications.
Even when the approved AATC certifications,
which were primarily Adobe software certifica-
tions, were listed as a required skill and not a
certification, less than 1% of all jobs required
these skills.

Another clear mismatch between the field
of the certification earned and field of certifica-
tion required for a job include IT, where 22% of
all certifications were earned by high school
students but only 11% of jobs required an IT
certification. In contrast, certification demand
appeared to outstrip supply in the case of
Health Science, where only 11% of certifications
were earned but 64% of jobs with certifications
required them. Likewise, Business Management
& Administrative certifications were present in
15% of all jobs that required a certification, yet
less than 2% of the certifications earned by Flor-
ida high school students were in this cluster.

While mismatch between certifications
earned and job demand varies by county, the
same conclusions hold when looking at the local
level. For example, the average difference
across counties between the percent of stu-
dents earning a certification in AATC and the
percent of subbaccalaureate jobs requiring this

Percentage of Certifications Earned and Job Listings, by Career Cluster

% of certifications % of sub-baccalaureate

earned certifications

(N =82,102) (N =303,222)
Agriculture 3.9 0.5
Architecture & Construction 4.7 1.2
Arts, Audiovisual Technology, & Communication 41.5 0
Business Management & Administration 1.7 14.9
Education & Training 1.0 1.5
Engineering & Technology Education 3.4 0
Health Science 111 64.1
Hospitality & Tourism 7.6 2.3
Information Technology 22.4 11.4
Law, Public Safety, & Security 0.2 1.3
Manufacturing 0.9 0.3
Transportation, Distribution, & Logistics 1.6 2.6

12



certification was 25%. The larger statewide dif-
ference was driven by the fact that these certi-
fications were much more popular in some of
the largest districts like Miami-Dade (51% of all
certifications earned) and Broward (55% of all
certifications earned). In only 5 of the 67 Florida
districts were there no certifications earned in
this career cluster, and in only 16 districts was
the mismatch less than 10%. Similarly, the aver-
age difference across counties in Health Scienc-
es was —61% (a greater percentage of jobs re-
quired this than the percentage of students
earning it), with the range being between —92%
and —-15%—in other words, in no county was
there a close match in Health Science certifica-
tions.

Table 4 shows the results of multilevel re-
gressions of the likelihood of earning a certifica-
tion on student background, school characteris-
tics, and alternate measures of job demand.
Overall, the likelihood of earning a certification
was associated with a number of student and
school factors. Females were less likely to earn
a certification than males, which is not surpris-
ing considering the gendered nature of high
school CTE (Liu & Burns, 2020). Similarly, we
found that black and Hispanic students, stu-
dents with limited English proficiency, disabili-
ties, or with a suspension history were less like-
ly to earn a certification. These findings some-
what diverge from other research on CTE partic-
ipation which shows Black students are not
overrepresented, and that special education
students are overrepresented, among CTE con-
centrators (Xing et al., 2019). Contrary to per-
ceptions of CTE as primarily for less academical-
ly inclined or motivated students, GPA and at-
tendance were also positively associated with
certification attainment.

Among school characteristics, students at-
tending schools in urban locations (compared to
suburban) and charter schools were less likely
earn certifications, while students in larger
schools, with greater poverty rates, in
town/rural schools (compared to suburban),
which offered more CTE courses as a percent-
age of all offerings, and had a higher level of
performance were more likely to earn certifica-
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tions. However, a school’s emphasis on certain
certifications did not appear to affect a stu-
dent’s likelihood of earning a certification.

The last three rows of Table 4 show esti-
mates of the association between county-level
job demand, defined three ways, and the likeli-
hood that a student earned a certification. For
all three measures—the overall percentage of
jobs requiring a sub-baccalaureate degree or
less, the percentage of jobs requiring any sub-
baccalaureate certification, and the percent of
jobs requiring a certification specifically ap-
proved by the FLDOE—there was no statistically
significant association between job demand and
certification attainment. The marginal effects
(average predicted probabilities) for these vari-
ables were not statistically significantly different
from zero.

In separately estimated models exploring
the likelihood of earning certifications in specif-
ic career clusters, the student and school char-
acteristics had similar estimates to those pre-
sented in Table 4. Measures of cluster-specific
job demand, however, showed varying relation-
ships with certification attainment (see Table 5).
Most clusters—Business Management & Ad-
ministration; Hospitality & Tourism; Law, Public
Safety, & Security; Manufacturing; and Trans-
portation, Distribution, & Logistics—showed no
relationship between the cluster demand and
the likelihood of earning that cluster’s certifica-
tion, whether demand was measured as per-
centage of jobs requiring any sub-baccalaureate
certification in that cluster (Model 1) or requir-
ing a FLDOE-approved certification in that clus-
ter (Model 2). In some clusters—Architecture &
Construction (AC); Education & Training (ET);
and IT—there were statistically significant rela-
tionships using one demand measure, but not
the other. In both the AC cluster and the ET
cluster, the estimates were unusually large. As
these are low-incidence certification areas,
these results may be unreliable.

However, one consistent result emerged:
regardless of demand measure, there was a
positive association between the percentage of
jobs requiring a Health Science certification and
the likelihood that a student earns such a certi-
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Table 4
Likelihood (Odds Ratios) of Earning a Certification Given Student Background, School Characteristics, and
County Job Market
Variable Model 1 Model 2 Model 3
Student characteristics
Female 062" 062" 062"
Race/ethnicity®
Black 087" 087" 087"
Other 0.95 0.95 0.95
Hispanic 0.95" 0.95" 0.95"
Free/reduced-price lunch eligible 1.00 1.00 1.00
Limited English proficiency 0.86 0.86 0.86
Physical disability 0.59 " 0.59 """ 0.59"""
Mental disability 0.48 " 048" 048"
Cumulative grade point average 27177 2717 27177
Gifted/talented 0.98 0.98 0.98
Ever suspended 071" 0717 071"
Attendance rate 1.01"" 1.017" 1.01""
School characteristics
School size (grades 9-12) 1.00 1.00"" 1.00""
Student/teacher ratio 1.00 1.00 1.00
% free or reduced-price lunch .02 1.02°" 1.02°"
Locale®
Urban 079" 0.79" 0.79"
Town/rural 1427 1427 1.427°
Charter school 072" 0.72" 0.73"
Magnet school 1.14 1.14 1.15
% CTE courses offered 1.037" 1.03"" 1.037"
Academic performance index 1.00” 1.00" 1.00"
School emphasizes certain certifica-
tions®
Yes 1.17 1.17 1.18
Don’t know/NA/missing 0.93 0.93 0.94
County-level job demand
% jobs requiring a sub- 1.00 — —
baccalaureate degree or less
% of jobs requiring any sub- — 1.00 —
baccalaureate certification
% of jobs requiring a specific Flori- — — 1.01

da-approved certification

Note. N = 224,728 (students), 660 (schools).

Reference categories are “non-Hispanic White” for race/ethnicity, “suburban” for locale, and “no” for

school emphasis on certain certifications.
"p<.05 "p<.01. "p<.001.
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fication. A percentage point increase in the
number of district-level jobs requiring any
Health Science certification was associated with
a 4% increase in the odds a student earned such
a certification. In practical terms of marginal
effects, a 10 percentage point increase in the
number of jobs requiring a Health Science certi-
fication was associated with a 0.09 increase in
the predicted probability of earning such a cer-
tification. This association was stronger for
FLDOE-approved certifications, where each per-
centage point increase in the percentage of jobs
requiring a FLDOE-approved Health Science cer-
tification was related to a 26% increase in the
likelihood of a student in that county’s schools
earning a Health Science certification. A 10 per-
centage point increase in jobs requiring certifi-
cations here was associated with a 0.06 in-
crease in predicted probability of earning a
Health Science certification. As the percentage
of jobs requiring a FLDOE-approved Health Sci-

Table 5
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ence job range from about 3 to 59 percent by
county, the likelihood of earning a Health Sci-
ence certification therefore varies substantially
by job demand.

Table 5 did not show results for two clusters
where the demand measures contained no in-
formation and therefore results were not esti-
mable: AATC; and Engineering and Technology
Education. In addition, as Table 3 showed, there
was a very low rate of demand for two addi-
tional clusters (Agriculture and Manufacturing),
and results were unstable for Architecture &
Construction and Education & Training clusters.
To address this, as well as assess whether stu-
dents are responding to the demand for the
skills that certifications represent, we modeled
skill demand instead of demand for certifica-
tions themselves. We examined (a) the overall
skill demand for jobs in each career cluster and
(b) the demand for skills specifically indicated
by the certification titles (e.g., Photoshop), as

Likelihood (Odds Ratio) of Earning a Specific Career Cluster Certification Given County Job Market for

Cluster-Specific Certifications

Any cluster-specific
certification

Florida-approved
certification

% of jobs requiring certification in given cluster Model 1 Model 2
Agriculture 2117 3.36
Architecture & Construction 0.08° 0.67
Arts, A/V Technology, & Communication T T
Business Management & Administration 0.97 52.15
Education & Training 0.91 30.11°
Engineering & Technology Education T T
Health Science 1.047 1.26
Hospitality & Tourism 1.02 1.10
Information Technology 0.94" 0.94
Law, Public Safety, & Security 1.50 1.94
Manufacturing 0.85 2.51
Transportation, Distribution, & Logistics 0.86 1.18

Note. N = 212,087 (students), 660 (schools). Student and school controls shown in Table 3. Outcome var-
iable is whether a student earned a certification in the specific cluster associated with the county-level
job cluster demand. For example, the outcome for the “Health Science” row is earning a certification in

Health Science.
T Too few cases to estimate.
"p<.05 "p<.01. "p<.001.
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Table 6

Likelihood (Odds Ratio) of Earning a Specific Career Cluster Certification Given County Job Market for

Cluster-Specific Skills

Skills tied to any Skills tied to Florida-

cluster-specific approved
certification certifications

% of jobs requiring skills in given cluster Model 1 Model 2

Agriculture 1.00 1.18"
Architecture & Construction 0.99 0.99
Arts, A/V Technology, & Communication t T
Business Management & Administration 0.96 0.96
Education & Training 0.98 0.98
Engineering & Technology Education t T

Health Science 1.02" 1.03”
Hospitality & Tourism 1.02 1.03"
Information Technology 0.98 0.99
Law, Public Safety, & Security 1.27 1.12
Manufacturing 1.03 1.05
Transportation, Distribution, & Logistics 0.99 0.99

Note. N = 212,087 (students), 660 (schools). Student and school controls shown in Table 3. Outcome var-
iable is whether a student earned a certification in the specific cluster associated with the county-level
job cluster demand. For example, the outcome for the “Health Science” row is earning a certification in

Health Science.
T Too few cases to estimate.
"p<.05. "p<.01. "p<.001.

described earlier. Table 6 shows the overall
skills, based as before on any sub-baccalaureate
certification and just FLDOE-approved ones.
Results continued to support a consistent effect
for Health Science, although at somewhat lower
effect sizes, and inconsistent or null results for
other career clusters.

Table 7 presents the results for demand for
specifically indicated skills. It shows a strong
association for Agriculture skills—a 10 percent-
age point increase in Agriculture demand is re-
lated to a 0.99 increase in probability of earning
an Agriculture certification—but no association
for any of the other clusters. The results for all
but Agriculture are somewhat sensitive to
choice of skill measure—other models using a
wider view of skills based on BG-specific skill

“clusters” and skill “families”” in these fields
sometimes showed statistically significant asso-
ciations. For example, there was a statistically
significant negative association between the
likelihood of earning a certification and the de-
mand for the arts technology family of design
skills that include user interface and user expe-
rience (UI/UX) design as well as the BG cluster
of graphic and visual design software skills in
which Photoshop and other Adobe creative arts
software skills sit. These results suggest that
there is, at best, no consistent evidence for any
association between arts technology, engineer-
ing, or manufacturing job demand and certifica-
tions earned by high school students in Florida.

® These include a variety of other related skills in
these fields beyond those specifically indicated by
the certification titles; that is, skills are nested into
clusters, which are nested in families, in the BG data.
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Likelihood (Odds Ratio) of Earning a Specific Career Cluster Certification Given County Job Market for

Cluster-Specific Skills

% of jobs requiring skills in given area Estimate
Agriculture 236
Arts, A/V Technology, & Communication 0.64
Engineering & Technology Education 0.98
Manufacturing 0.94

Note. N = 212,087 (students), 660 (schools). Student and school controls shown in Table 3. Outcome is
whether a student earned a certification in the specific cluster associated with the county-level job area
demand. For example, the outcome for the “Agriculture” row is earning a certification in Agriculture.

: p <.05.
Discussion

Students may be “pulled” into obtaining a
certification in high school due to career inter-
est, personal interest, encouragement from
school staff and teachers, or beliefs in the effi-
cacy of certifications to strengthen college ap-
plications or work prospects after high school.
Schools and districts may “push” certifications
because they believe certifications give gradu-
ates more opportunities in college and work. In
Florida, schools may also encourage certifica-
tions, including those requiring low effort or
few resources, because certification rates earn
points on the School Report Card. However, one
contextual aspect of student decision-making
and school offerings is job market demand,
whether for jobs that are accessible immediate-
ly or soon after high school, for certifications
generally, or for specific certifications or their
skills. Our analyses tested these hypotheses and
found limited support for the idea that local job
markets influence high school students to ob-
tain a certification.

Overall, there was no association between
the demand for sub-baccalaureate jobs or certi-
fications at the county level with students’ like-
lihood of earning a certification. This result is
somewhat surprising; we had expected that
students would be at least partly responsive to
overall job demand. Perhaps the relationship
between job offerings and certifications results
from the diversity of career areas involved. In
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the most popular certification cluster (Arts, Au-
diovisual Technology, & Communication), none
of the job listings required a sub-baccalaureate
certification, and very few jobs required the
software skills that the certifications provide.
That one disjuncture between demand and
supply may have washed out the overall rela-
tionship between job offerings and certifica-
tions in other career clusters. In fact, in the area
of Health Science, we do consistently find that
students in districts with demand for Health
Science jobs were more likely to earn a certifi-
cation in that area than those in other districts.
In Agriculture, Architecture & Construction, and
Information Technology, we find some addi-
tional evidence of a positive association with
local job demand, although this result was not
consistent across measurement approaches.
Our results partly accord with Sublett and
Griffith’s (2019), who found that CTE coursetak-
ing was related to local labor market demand in
specific career fields. However, in many career
clusters, such as Hospitality & Tourism or Manu-
facturing, we did not find any association be-
tween job opportunities and certification earn-
ing, regardless of our measurement approach.
Indeed, our results show divergences between
local labor market demand and supply in terms
of certification rates. Health Science certifica-
tions, required for the largest proportion of jobs
by far, was the third-most earned certification
among our cohort of students. On the other
end, the largest proportion of certifications
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earned were in Arts, Audiovisual Technology, &
Communication, for which there was nearly no
demand among local employers for either the
skills provided by earning a certification or the
certifications themselves. Students may be
earning these certifications—primarily Adobe
arts software—out of personal interest or their
accessibility given the low effort and cost
schools can put in to make them available.

These and other differences between de-
mand and supply (e.g., in undersupplied Busi-
ness Management & Administration and Infor-
mation Sciences certifications), as well as the
overall lack of or, at best, weakness, in the con-
nection between high school certification at-
tainment and job demand, suggest that Florida
and other states with similar programs should
reconsider what certifications they incentivize
through their policies and legislation. While cer-
tifications and CTE itself can have value outside
of labor market returns, a principal reason for
the Florida CAPE Act was to better prepare stu-
dents for postsecondary work and improve
workforce skills to match industry needs. To
better match industry needs, the certification
program may need to create stronger relation-
ships between educators and industry so that
educators better understand the links between
industry certifications and local jobs, and busi-
nesses understand the ways in which high
school students attain relevant job skills.

The relationship between a broad contex-
tual factor like county-level job demand and
individual school and student decisions about
which certifications to prioritize may be, at best,
a tentative one. The mechanisms that could link
certification earning in high school to job re-
quirements in the workforce may involve a
complex pathway that is difficult to analyze.
Our study does not include information about
student decision-making which could be crucial
for understanding the reasons behind certifica-
tion attainment. For example, an examination
of only students who intend to enter the labor
force immediately after high school could show
a different result. Similarly, the level of aware-
ness district and school officials have about cur-
rent workforce demands, much less demands in

specific industries like health care, was not as-
sessed in our research. In addition, some lower-
level jobs requiring certifications can be recruit-
ed offline and may not be represented in BG
data. Students may be more aware of these op-
portunities than those that advertise through
the kind of online services and websites from
which BG collects data. Nevertheless, we saw
some evidence that local job demand as meas-
ured by BG data in two of the most likely un-
derrepresented career clusters in the BG data—
Agriculture and Hospitality & Tourism—was
associated with a higher likelihood of earning a
certification in those fields.

We do not have subsequent employment
data for these students and do not know if they
obtained jobs in the career clusters in which
they earned certifications, or if so, whether they
got a better paying job than they otherwise
would have. Even if students work in a different
career cluster, having a certification, which may
suggest motivation or persistence, may help a
person get a better paying job. Future work
should examine the direct link between earning
a certification in high school and subsequent
work.

Finally, our study does not say anything
about other potential returns to certification
earning in terms of pathways to postsecondary
education that may lead to related industries or
employment likelihood and pay. Future work
will require both deeper dives into the school
and student levels of policy implementation and
choice as well as a wider perspective on longer-
term implications for earning industry certifica-
tions.

Conclusion

Having credentials beyond a high school di-
ploma may help young adults get jobs, and
some educational systems have responded by
helping secondary school students earn certifi-
cations. Florida established a comprehensive
program, the CAPE Act, under which students
have opportunities to earn certifications in
many career fields. Under this program, many
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high school students have earned industry certi-
fications in different career clusters.

According to FLDOE program description,
certifications on the CAPE list have been
deemed critical for Florida’s employers, and 41
percent of schools who offer certifications in
Florida said they promoted certain career areas
for local business reasons, such as a partnership
with a local business. Based on our survey data
(not reported), many schools do believe there is
a link between employment demand and job
opportunities and promote certifications to re-
flect that link, but local job demand is not re-
flected in the actual rates of certification in dif-
ferent career clusters. Future studies that con-
nect high school certification and CTE data with
student labor market outcomes would help test
this finding and potentially refine our under-
standing of these relationships by career field.

Further studies examining how schools
support and encourage students to earn certain
certifications will also help increase our under-
standing of the role of high school certifications
in career readiness. Students choose from the
certifications offered at their schools, and as
schools need to have qualified staff and neces-
sary equipment to offer certifications, they may
not be able to offer certifications that map di-
rectly to local jobs. Given that schools earn
points in the School Report Card for the number
of students taking advanced courses (including
earning certifications), they may encourage
students who are not academically focused to
go ahead and get certain certifications to im-
prove the school’s accountability score.

Students choose to obtain a certification for
any number of their own reasons as well. They
may earn certifications with limited immediate
value in the labor market but which they be-
lieve could build to more advanced credentials
or degrees. Additional research is needed to
investigate student decision-making around
certifications and CTE coursework in high school
and to examine whether students earn addi-
tional certifications or take college courses in
the same field after high school.

Even if earning a certification is not directly
linked to the job market, doing so may help
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students prepare for life after high school. Nav-
igating the process of getting a certification may
prepare students for more demanding activities
after high school even if students do not pursue
additional studies or employment in a specific
area. If evidence ultimately supports this possi-
bility, then high school certification programs
might be judged as successes on that basis
alone.
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