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NOTES FROM THE EDITORS
The articles featured in the current issue used quantitative research approaches to address important issues
related to the challenge of preparing CTE students to be college and career ready. College and career
readiness serves as a guiding mission for P-12 schools across the nation. Using national longitudinal
datasets, the authors of the articles in this issue examined how participating in college and career
preparation activities in high school influences postsecondary education and labor market outcomes.
In the first article, College and Career Preparation Activities and Their Influence on Post-High School
Education and Work Attainment, Xing, Huerta, and Garza (2019) examined how the participation of
students in college and career preparation activities in high school relates to postsecondary education and
occupational attainment within one year upon graduating from high school. The authors used the High
School Longitudinal Study of 2009 dataset and participants included 12,217 public school students. They
found that the engagement of students in college preparation activities were significantly associated with
postsecondary education and work attainment within one year after high school. Xing et al. recommended
that researchers and practitioners consider including activities and programs that are more holistic in
combining both college and career preparation in their studies and practices. In the second article, Linking
Occupational Concentration to Hourly Wages for Non-College Going Individuals, Plasman (2019)
studied how occupational concentration in a CTE cluster relates to earnings potential for non-college
participants. Within the context of earnings, he found a significantly positive relationship with students in
health sciences, trades, and agriculture and natural resources. He noted that students in other career
clusters might need to acquire more training in postsecondary programs to secure higher wage jobs.
The results of these studies add to the growing body of knowledge regarding how CTE programs and
school personnel can add important and robust learning experiences to boost students' college and career
readiness to transition successfully into rewarding careers and further education. It is imperative that we
provide research evidence on how CTE programs can contribute to the rich discussions proliferating in P12 circles related to college and career readiness. This, we believe, will help change the deficit narratives
and perspectives from the broader societal community as it relates to the role that CTE programs play in
the preparation of youth for life, further education, and the workforce.
As Co-Editors of the Journal of Career and Technical Education, we value the work of researchers in the
field and appreciate them for choosing our journal for publication consideration. High quality research
articles are critical as it keeps our readers abreast of new research-based advances in the field. To this end,
in 2019 we continued to document the impact our journal is making, and we had 490 article downloads
and 6,491 webpage views. As such, we would like to extend our gratitude for the continued support of the
reviewers who made the selection of articles featured in this issue possible. We also want to acknowledge
the support of Robert Browder at Virginia Tech, who is serving as our de facto Managing Editor. Mr.
Browder is a Digital Publishing Specialist at the Newman Library at Virginia Tech and his support has
been instrumental in transitioning the journal site to a new publication platform and producing this issue.
In closing, we would like to acknowledge the challenges our colleagues, citizens, and the international
community face in the current pandemic. Our heartfelt gratitude goes out to all of the first responders and
individuals who are critical to sustaining us through this troubling time. We also want to ensure our
readers that we are committed to continuing to publish high quality manuscripts during these challenging
times. Thank you, stay safe, and stay strong!
Edward C. Fletcher Jr., The Ohio State University
Victor M. Hernandez-Gantes, University of South Florida
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GUIDELINES FOR AUTHORS
The Journal of Career and Technical Education (JCTE) is a non-profit, refereed, national
publication of Omicron Tau Theta, the national, graduate honorary society of career and technical
education. Manuscripts submitted for consideration by JCTE should focus on career and technical
education research, philosophy, theory, or practice. Comprehensive reviews of literature and
reports of research and methodology will be considered. All articles should relate to current
issues and have direct implications for career and technical educators. The intent of JCTE is to
serve as a forum for dissemination of research and discussion of philosophy, theory, practice, and
issues in career and technical education. Manuscripts submitted for review should not have been
published or be under current consideration for publication by other journals.
Publication Style
The Publication Manual of the American Psychological Association (APA), 6th Edition (2010), is
the standard of style for JCTE. Underlining should not be used anywhere in the manuscript.
Statistics and titles in the reference list should be italicized according to APA 6th Edition Style.
Manuscripts not adhering to the style manual will be returned to the authors without review.
Figures and Tables
In the preparation of tables and figures, use APA guidelines and locate them in the appropriate
place in the manuscript after being referenced in the text. Tables and figures should provide only
information essential to understanding the article. Authors should avoid reporting the same
information in both text and tables. Tables must be developed in columns using the tableformatting feature in the word processor so that they will translate to HTML. Each item in a table
should be placed in an individual cell. Do not use tabs to format tables because they will not
translate properly. Tables and figures will not be published on oversized or foldout sheets.
Submitting Manuscripts
Manuscripts must be submitted as a Microsoft Word file. Manuscripts accepted for publication
normally may not exceed 30 pages of printed, double spaced text, including title page, abstract
page, tables, figures, and references. Margins should be 1" all around and use Times New Roman
12-point for all text, tables, and figures. Use the line numbering feature of the word processor to
number each line of the manuscript.
Manuscripts must be submitted electronically on the journal website at:
https://journalcte.org/
Review and Publication
All accepted articles are published in the electronic journal, which is currently available at the
following case sensitive URL: https://journalcte.org/
The review process for the Journal of Career and Technical Education normally requires six
weeks to three months. The Editor will notify you as each stage in the review process is
completed. The decision of the reviewers will be one of the following:
1. Accept (publish as submitted, very minor editorial revisions may be needed - this is very
rare for initial submissions);
2. Accept Conditionally, with minor revisions (revisions are reviewed by editor, not
resubmitted to review panel);
3. Reject but Invite Major Revision and Resubmission (fundamental changes are needed,
and the revised manuscript will go back to the same reviewers for reconsideration-this is
©2019 — Journal of Career and Technical Education, Vol. 34, No. 1

7
a very common decision on the initial review and should not be considered as a final
rejection); or
4. Reject the manuscript for JCTE (the manuscript will not be considered again).
The manuscript review process for JCTE is a "double-blind" peer review in that the reviewers are
not informed of the identity of the author(s) and the author(s) are not informed of the identities of
the reviewers. The reviewers of the manuscript are recognized scholars with appropriate
professional and educational preparation and are selected for their specific expertise relative to
the topic of the manuscript being reviewed. At least one of the reviewers on each manuscript
must be a member of the JCTE Editorial Board. The final acceptance rate for JCTE is usually
10%. Authors who persevere through requested revisions are generally the authors whose
manuscripts are eventually published in selective, refereed journals such as JCTE.
Book Reviews/Thematic Issues
Book reviews will also be considered for publication in the JCTE. Persons interested in
publication of a book review should contact the Co-Editors. A thematic issue of the JCTE may
be published when interest in addressing an important issue is identified.
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College and Career Preparation Activities and Their Influence on Post-High
School Education and Work Attainment
Xue Xing, Margarita Huerta, Tiberio Garza
University of Nevada, Las Vegas
Abstract
This study examined students’ participation in college and career preparation activities in high
school, and the relationship between participation in these activities and students’ education and
work attainment within one year of high school graduation. This study used the High School
Longitudinal Study of 2009 (HSLS:2009) dataset and participants included 12,217 public school
students with 6,046 (49.49%) boys and 6,171 (50.51%) girls. Data analysis included descriptive
statistics and multinomial logistic regression. Results indicate that socioeconomic status was the
only significant predictor across all post-high school education and work outcomes. Significant
predictors of post-high school education/work attainment were found but differed depending on
which outcomes (i.e., education and/or work) were being considered.
Keywords: college preparation; career preparation; post-high school education and work; college
and career readiness
Introduction
Preparing every student to effectively transition to adulthood and become college and
career ready is an important goal of America’s educational system (U.S. Department of
Education, 2010). For example, the reauthorization of the Elementary and Secondary Education
Act (ESEA) and the Next Generation High Schools Act charge high schools to provide highquality college and career exploration and counseling options to prepare college- and careerready graduates (U.S. Department of Education, n.d.). This goal is important because it assists
students in becoming productive citizens and assists the country with an educated and skilled
workforce (Fletcher, Warren, & Hernandez-Gantes, 2018).
Definitions of college and career readiness vary, with some opting to define the terms
separately. For example, the Association of Career and Technical Education (ACTE, 2010)
makes a distinction between career readiness and college readiness. College readiness includes
rigorous level of academic proficiency in math and literacy while career readiness includes
application of academic knowledge in the workplace, employability skills (e.g., critical thinking,
problem solving), and job-specific technical skills. Others, however, opt to unify the definition to
demonstrate the interconnectedness of the terms. For example, of the 37 states with college and
career definitions, 33 have used a single definition for college and career readiness: a set of
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knowledge and skills required for students to enroll in postsecondary coursework without
remediation and to succeed in both college and the workforce (College & Career Readiness &
Success Center, 2014). Specifically, students need to master adequate academic knowledge (e.g.,
English, Math) and to demonstrate skills such as critical thinking, problem solving, social and
emotional learning, perseverance, and citizenship (College & Career Readiness & Success
Center, 2014). Regardless of definitions, data tends to track whether students graduate, go to
college, work, do both, or do neither; and there is interest as to what factors contribute to student
college and career outcomes.
Preparing students for college and careers allows students to learn about college and
work and be aware of the crucial educational and career decisions to make (e.g., pursuit of
further education vs. seeking employment) (National High School Center, 2008). This
preparation often takes the form of college and career preparation activities and programs which
students can participate in. Previous evaluations of college and career preparation focused on
specific programs that were either college- or work-oriented (e.g., Neumark & Rothstein, 2006;
Venezia & Jaeger, 2013), which fails to reveal the breadth of a student’s activities for both
college and career preparation. In addition, investigations that focus on the effectiveness of a
specific program hardly capture the college and career preparation activities for all students.
Because most of federal and state funded programs end up serving only a small percentage of
students who actually participate in the programs. For example, federal programs such as TRIO
(i.e., Upward Bound, GEAR UP, and Talent Search programs) support less than 7% of eligible
students, and programs like Early College High Schools (small schools that coordinate student
services and make college attainable) only serve students in those schools (Venezia & Jaeger,
2013).
Instead of a program-based approach, it has been suggested to investigate specific
program elements (i.e., discrete activities) and their relationships with students’ academic and
career outcomes (Cates and Schaefle, 2011; Harvill, Maynard, Nguyen, Robertson-Kraft, &
Tognatta, 2012). Knowing if there is a relationship between specific college and career
preparation activities and college and work outcomes could be helpful for researchers, policy
makers, and practitioners to make informed decisions on what activities to invest time and
funding into. In this regard, it is worth exploring which college and career preparation activities
students from different demographics participate in or not which, again, is important for making
informed decisions to help all students purposefully move into college and/or career after high
school. Therefore, the purpose of this study was to examine the relationship between students’
participation in college and career preparatory activities and their college and work status one
year after graduation. In this study, college and career preparation activities refer to discrete
activities that a student participates in to increase knowledge on college and career options after
high school and to prepare for transition to postsecondary education and/or employment. Posthigh school education and work attainment is the outcome variable that refers to a student’s
college and work status within one year of high school graduation. Research questions guiding
this study included:
1.
2.

What college and career preparation activities did high school students participate in?
Did gender, race/ethnicity, socioeconomic status, and students’ college and career
preparation activities predict their post-high school education and work attainment?
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Review of Literature
Education and Work Attainment after High School
A four-year bachelor’s degree has long been an aspiration for high school students in the
U.S., but the one-size-fits-all college dream overlooks individual differences and underestimates
what community college could offer (Rosenbaum, Stephan, & Rosenbaum, 2010). In fact, labor
market demand for middle-skill jobs is strong. Fifty-three percent of all jobs in 2015 were
middle-skill jobs, compared to 31% of high-skill jobs and 16% of low-skill jobs (National Skills
Coalition, 2017). Middle-skill jobs refer to jobs that require some types of postsecondary
education and training but less than a four-year college degree (e.g., electrician, dental hygienist,
paralegal); high-skill jobs refer to those that require a bachelor’s or a higher degree; and lowskill jobs refer to those that require a high school diploma or less. Community colleges provide
students, who aspire middle-skill jobs, with education, training, and apprenticeship opportunities
to access to those promising careers (Rosenbaum et al., 2010).
Besides apprenticeship, many students work for pay when they make it to college. In
2017, 84.41% of American high school students graduated from high school, among which
40.14% went to college full time (including two- and four-year colleges), 26.59% went to
college and worked at the same time, 22.4% entered the workforce without going to college, and
10.84% did not enter the workforce or went to college (U.S. Department of Labor, n.d.).
Working for pay during college is necessary for students to receive financial support to attend
and complete college, especially for racial/ethnic minority, first-generation, and low-income
students (Melguizo & Chung, 2012). Moderate work experience during college has positive
influence on students, such as developing employability skills, being marketable in the
workforce, and further shaping their career interests (Pusser, 2010; Ziskin, Torres, Hossler, &
Gross, 2010). However, excess working load during college will hinder students’ capacity to
study and engage in on-campus activities.
Gender/Race/Socioeconomic Influence on Post-high School Education and Work
Attainment
Eccles (2011) believed gender and racial/ethnical differences result from cultural
socialization, leading toward different hierarchies of core personal values and explicit motives.
Cultural socialization also leads to different values on goals and activities among groups and
affects individuals’ educational and vocational choices indirectly through their interaction with
the living environment. Such differences will be reflected on students’ post-high school
education and work attainment. For example, in 2017 the overall college enrollment rate was
66.7% for all high school graduates, with 71.7% among females and 61.1% among males (U.S.
Department of Labor, n.d.). Asian graduates’ college enrollment (83.0%) was the highest,
compared to that of their White (67.1%), Hispanic (61.0%), and Black (59.4%) counterparts
(U.S. Department of Labor, n.d.).
Socioeconomic status (SES) is one of the most significant factors influencing
adolescents’ academic attainment and occupational status attainment (Metheny & McWhirter,
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2013; Whiston & Keller, 2004). SES reflects a family’s income, parental education and
occupational attainment, as well as the social position and resources that youth can access
(Conger, Conger, & Martin, 2010). Youth from higher SES families are more likely to aspire to
high levels of education and prestigious occupations (Rojewski & Kim, 2003) and to engage in
systematic exploratory and planning activities to achieve their expectations (Blustein et al.,
2002). In contrast, youth from lower SES families are more likely to experience the financial
pressure and, thus, consider economic factors when making educational and career goals and
choices and committing to their plans (Ali, McWhirter, & Chronister, 2005; Metheny &
McWhirter, 2013).
College Preparation and Influence on Post-high School Education and Work Attainment
College preparation programs aim to provide support, access, and greater exposure to
college, and thus, to increase college enrollment. Table 1 summarizes the description and key
program elements for the major college preparation programs in American high schools across
the nation after the literature review (e.g., Cates & Schaefle, 2011; Harvill et al., 2012; Venezia
& Jaeger, 2013). For example, Gaining Early Awareness and Readiness for Undergraduate
Programs (GEAR UP), Upward Bound, Upward Bound Math-Science, and Talent Search are
part of federal TRIO programs that target at low-income, first-generation college students, and
individuals with disabilities and prepare them for postsecondary education.
Most of these programs (e.g., Advancement via Individual Determination (AVID), TRIO
programs, Tech Prep, Early College High School) share key elements such as providing
academic support (e.g., tutoring) and counseling services (e.g., academic advising). AVID, Early
College, Dual Enrollment, and Tech Prep programs allow students to take college classes and
earn college credit while in high school, which involves certain curriculum alignment between
secondary and postsecondary institutions in the state. Free Application for Federal Student Aid
(FAFSA) Support, unlike other programs, is unique in providing information and support
specific to the federal student aid application. Besides college-oriented elements, Career
Academies and Tech Prep programs also have great emphasis on career exploration and
preparation for high school students.
Hughes, Rodríguez, Edwards, and Belfield (2012) examined the impact of the whole
program, and found that students who participated in a career-focused dual enrollment program
were more likely to graduate from high school, enroll in a four-year university, and persist in
college. Cates and Schaefle (2011), however, provided an insight of specific program elements
and their impact on students’ college readiness. They found that Latina/o students who received
more counseling hours in the GEAR UP program were more likely to complete college-track
classes (an indicator of college-readiness), but those who received more tutoring were less likely
to enroll in college-track courses. College campus visits and receipt of direct college information
were the most important self-reported activities that influenced students’ decisions to attend
college (another indicator of college-readiness). Mentoring, as a common element to many
college preparation programs, was not found to be significantly related to the defined college
readiness indicators.
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Table 1
Description and Key Elements of Major College Preparation Programs
Name
Description
Key Elements
AVID
Prepare underrepresented students for
academic support; college
college by placing students in advanced
preparation (i.e., application,
college classes
financial aid, and enrollment
processes); college classes;
counseling
Early College Prepare students to graduate in four to five
academic support; college
High School
years with a high school diploma and an
classes; counseling
associate’s degree or equivalent amount of
college credit
GEAR UP
Focus on low-income students’ college
academic support; counseling;
attendance and success
college visits; mentoring;
financial support
Career
Prepare students with credentials and skills
curriculum; academic
academies*
to transition to postsecondary education and
support; career preparation
eventually a career
Dual
Provide students with opportunities to earn
academic support; college
enrollment
college credits while in high school
classes
FAFSA
Provide students and their families with
financial aid information;
support
information and support in filling out the
counseling
FAFSA application to attend college
Upward
Provide low-income, potentially firstacademic support; counseling;
Bound
generation college students with academic
mentoring
instruction, tutoring, mentoring, counseling,
and other services
Upward
Upward Bound programs with focus on
academic support; counseling;
Bound Math- improving students’ math and science skills
mentoring
Science
and obtaining education and careers in
related fields
Talent Search Provide low-income but talented students
academic support; financial
with high-quality tutoring and counseling
aid information; mentoring;
services and financial planning for
counseling
postsecondary education
Tech Prep*
Prepare students for technical occupations
curriculum; academic
with opportunities to earn college credits
support; career preparation;
college classes; counseling
Note. AVID=Advancement via Individual Determination; GEAR UP= Gaining Early Awareness
and Readiness for Undergraduate Programs; FAFSA=Free Application for Federal Student Aid.
Programs with * also emphasize on career exploration and preparation.
Career Preparation and Influence on Post-high School Education and Work Attainment
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Career preparation programs aim to help students connect what they learn in school with
possible career options in the future (Hutchins & Akos, 2012). For career preparation programs,
its name mostly speaks for its key element (e.g., job fair, internship, apprenticeship). Therefore,
some scholars also view these programs as standalone interventions (i.e., discrete activities). For
example, Dykeman et al. (2001) reviewed and identified a comprehensive list of career
preparation interventions/programs in U.S. secondary schools and categorized them into four
types based on five major dimensions: short vs. long term, passive vs. active learning, school vs.
community based, group vs. individual, and youth vs. adult directed. The four types included
work-based, advising, introductory, and curriculum-based (Dykeman et al., 2001). Work-based
interventions/programs usually involve community-based, individual-oriented, active hands-on
learning activities that take a relative long time commitment (e.g., internship, apprenticeship).
Advising interventions/programs involve school-based, individual-oriented, and adult-directed
counseling and planning activities (e.g., career counseling). Introductory interventions/programs
involve school-based, group-oriented, active hands-on learning activities that usually last only a
short time (e.g., job fair, field trip). Lastly, curriculum-based interventions/programs involve
school-based, group-oriented, active hands-on learning curriculum that takes long-time
commitment (e.g., career and technical education coursework).
Table 2 summarizes the description and key program elements for the major career
preparation programs in American high schools across the nation (e.g., Gamboa et al., 2013;
Holzer & Lerman, 2014; Papadimitriou, 2014). Many career preparation programs shared key
elements such as performing work and gaining learning experience on the job. For those
programs to be successful, careful coordination and strong partnerships between employers and
schools are necessary. Internship and youth apprenticeship are the most common work-based
learning experience for high school students in the U.S. (Gamboa et al., 2013; Holzer & Lerman,
2014). Students are usually compensated for their service to the employer in forms of income,
tuition reimbursement, stipends, etc. And students have opportunities to obtain a permanent
position in the company if they demonstrate certain qualities and competencies. Apprentice
students also have benefits of receiving on-the-job training and academic instruction that is
directly related to the apprenticeship occupation. School-based enterprise (e.g., student-run Café
in a high school) allows students to produce goods, offer service, and rotate work at different
positions (including management).
Career preparation programs provide students with opportunities to apply what they
know in real-world settings and to gain experience in their interested career path (Papadimitriou,
2014). They also allow students to practice leadership skills and develop employability skills,
work ethic, and teamwork through working. Neumark and Rothstein (2006) examined student
participation in school-to-work programs while in high school and its impact on transitions to
employment and higher education. School-to-work programs included job shadowing, mentoring
(matching students to an individual in an occupation), cooperative education (combining
academic and vocational studies), school enterprise, Tech Prep, and internship/apprenticeship
programs. They found that school enterprise programs were associated with a higher likelihood
of attainment of some types of postsecondary education; cooperative education and
internship/apprenticeship programs were associated with increased employment after high
school.
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Table 2
Description and Key Elements of Major Career Preparation Programs
Name
Description
Key Elements
Internship
A work experience offered by an employer,
Intern job tasks; On-thewith or without pay, to learn
job learning
about a specific industry or occupation
Youth
An intensive work and learning experience
Apprentice job tasks;
Apprenticeship
for students that requires contractual
Academic instruction; Onarrangements between employers and
the-job training;
students
Job Shadowing
A learning experience that observes an
On-the-job learning;
employee performing job duties at work to
Compensation
learn about an industry or occupation or what
it is like to work
Cooperative
A structured learning experience with
Career job tasks; Academic
Education
classroom education and working on a job in instruction; On-the job
a related field
learning; Compensation;
Career Advising A career service that helps students to know
Counseling; Career
about oneself and the world of work
planning; Assessment
Career Day/Job
A recruitment event on campus for
Job fair
Fair
employers to hire potential employees
Field trip
A planned education journey to an
Field trip
environment outside the classroom
Career and
Coherent and sequenced courses with a focus Curriculum; Academic
Technical
on a career area
instruction; Hands-on
Education
practice
Coursework
School-based
A school-sponsored enterprise that allows
Career job tasks; On-theEnterprise
students to produce goods and offer service
job training
Conceptual Framework
Based on the literature, college and career preparation programs play an important role in
preparing students for college and careers and producing positive educational and career
outcomes. Given the identified key program elements, we aimed to target discrete college and
career preparation activities that capture those key program elements and examine the
relationship between these activities and the student’s post-high school education and work
attainment. For example, college preparation activities should be able to capture academic
support, seeking information about college and college application, preparing for college exams,
taking college classes, and counseling. Career preparation activities should be able to capture
participating in different job tasks (e.g., internship, apprenticeship, career job, field trip) and onthe job teaching and learning. Grounded in the literature, demographic variables (e.g., gender,
race/ethnicity, SES) and college and career preparation activities were expected to influence a
student’s education and work attainment, which led to the construction of the conceptual
framework of this study. Figure 1 illustrates the relationship among demographic variables,
college and career preparation activities, and student outcomes.
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Figure 1. Conceptual model of the study.
Method
Design and Sampling
To link demographic characteristics, college and career preparation activities, and
education and work attainment after high school, we employed an ex-post facto research design
using the High School Longitudinal Study of 2009 (HSLS:2009) public-use data. Ex-post facto
research is often used in social studies to test hypotheses about cause-and-effect or correlational
relationships when it is not possible or acceptable to control or manipulate human participants
(Cohen, Manion, & Morrison, 2011). Ex-post facto design is appropriate for this study because
we aimed to examine the relationships among selected variables on a random sample of students
nationwide.
The HSLS:2009 contains a nationally representative cohort of 23,503 high school
students in the U.S. who were surveyed multiple times from the beginning of high school
through higher education and the workforce. The first wave of data was collected in the fall of
2009 when all students were in 9th grade. The second wave of data was collected in the spring of
2012 when most students were in 11th grade. The third wave of data was collected in the fall of
2013 on students’ updates after high school. Students’ high school transcripts were collected in
the 2013-14 academic year.
Participants for this study included all public school students who participated on three
waves of data collection (2009, 2012, and 2013) and received a high school diploma or
equivalent as indicated in their high school transcripts (n=15,268). Cases with missing values in
the independent variables were deleted (n=355), and cases with non-positive weights were
omitted from analysis (n=2,696). Thus, the final study sample size was 12,217, which included
6,046 (49.49%) boys and 6,171 (50.51%) girls. White students (n= 6, 858; 56.13%) constituted
the majority of the sample. Hispanic students accounted for 15% of the sample (n=1,871;
15.31%). And students who were Black (n=1,185; 9.70%), Asian (n=1,113; 9.11%), who
identified themselves with more than one race (n=1,062; 8.69%), and those in the other race
category (n=128; 1.05%) accounted for less than 10% of the sample.
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Measures
College and career preparation activities were measured by students’ participation in the
following activities to prepare for life after high school, a question that was asked in the 2012
Survey. Although the options to the question were not an exclusive list of college and career
preparation activities, they seem to capture the most common activities for post-high school
preparation. Specifically, career preparation activities include: a) attended career day or job fair
(job fair), b) participated in internship or apprenticeship related to career goals
(intern/apprentice), and c) performed paid/volunteer work in job related to career goals (career
job). College preparation activities include: a) attended a program at, or taken a tour of a college
campus (college tour), b) sat in on or taken a college class (college class), c) searched internet or
read college guides for college options (college search), d) talked with a high school counselor
about options after high school (high school counselor), e) talked about options with a counselor
hired to prepare for college admission (college counselor), and f) took a course to prepare for a
college admission exam (college exam preparation). For each of the above activity, participation
in the activity was coded as 1 and non-participation was coded as 0 (reference group).
Post-high school education and work attainment was measured by students’ college and
work status by November 1, 2013, the first fall after their high school graduation. College and
work status is a composite categorical variable in the 2013 Updates and includes five levels: a)
post-high school education and work, b) post-high school education only, c) post-high school
work only, d) neither post-high school education nor work, and e) undecided or not known
(reference group). Post-high school education indicates that a student was taking postsecondary
classes as of November 2013. Post-high school work indicates that a student was working
(including apprenticing) as of November 2013. Students who participated the 2013 Updates but
did not report on their college and work status were categorized as undecided or not known.
Demographic variables included gender, race/ethnicity, and socio-economic status.
Gender was a binary variable with male as the reference group. Race/ethnicity was a composite
categorical variable that has six levels: White (reference group), Hispanic, Black, Asian, More
than one race, and the other (which includes American Indian, Alaska Native, Native Hawaiian,
and Pacific Islander). Socioeconomic status was measured by the composite continuous variable
in the HSLS:2009 (X2SES_U), which was calculated based on parents/guardians’ education,
occupations, family income, as well as school urbanicity (urban or rural).
Data Analysis
Data was analyzed using SAS 9.4. Appropriate analytic weight was used to adjust for
non-response rates and produce accurate standard error estimates. Because most variables in this
study were categorical, for research question one, descriptive statistics such as counts and
proportions were used to describe students’ college and career preparation activities. Chi-square
tests of independence were conducted to determine whether a categorical variable is significantly
independent from another categorical variable. For research question two, multinomial logistic
regression was conducted to examine the relationship between students’ demographic variables
(gender, race/ethnicity, SES), participation in college and career preparation activities, and
students’ post-high school education and work attainment. Multinomial logistic regression was
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appropriate for this study because it aims to deal with categorical dependent variables with more
than two levels. All independent variables were entered simultaneously into the logistic
regression equation to predict the dependent variable. In categorical analysis, an odds ratio
indicates the change in the likelihood of an outcome of the dependent variable (i.e., education,
work, both, or neither) compared to its reference group (i.e., undecided or not known) is due to
the change in an independent variable, controlling other independent variables constant. An odds
ratio greater than 1 indicates the likelihood of an outcome increases when the independent
variable changes. An odds ratio less than 1 indicates the likelihood of an outcome decreases
when the independent variable changes.
Results
Research Question 1: What College and Career Preparation Activities did High school
Students Participate In?
Table 3 shows the counts and proportions of public high school students and their
participation in college and career preparation activities in the U.S. The college preparation
activity most students participated in was college search, which accounted for 84.82%
(n=10,362) of public high school students, followed by consulting a high school counselor for
options after high school (n=7,590; 62.13%), college tour (n=6,329; 51.80%), and college exam
preparation (n=5,425; 44.41%). The career preparation activity most students participated in was
attendance of career day or job fair (n=6,017; 49.25%). The rank of popularity of those activities
was the same among boys and girls. Seventy-nine percent of boys and 90% of girls searched for
college information during high school. Chi-square test for independence indicates gender
difference among students’ participation in college search (χ2 (1) = 123.62, p<.001), college tour
(χ2 (1) = 10.31, p=.001), college class (χ2 (1) =11.73, p<.001), and career job activity (χ2 (1)
=7.21, p=.007), with a higher proportion of girls participating these activities than boys.
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Table 3
Participation in College and Career Preparation Activities by Gender (Unweighted and
Weighted)
Total
Male
Female
n
%
n
%
n
%
Career Preparation Activities
6,017 49.25
2,895 47.88
3,122 50.59
1. Job fair
1,627,406 48.78
795,762 47.95
831,644 49.61
4,267 34.93
1,980 32.75
2,287 37.06
2. Career job
1,148,607 34.43
542,892 32.71
605,714 36.13
1,940 15.88
990 16.37
950 15.39
3. Intern/Apprentice
564,640 16.93
293,033 17.66
271,607 16.20
College Preparation Activities
10,362 84.82
4,778 79.03
5,584 90.49
1. College search
2,759,923 82.73 1,256,968 75.74 1,502,956 89.65
2. High school
7,590 62.13
3,600 59.54
3,990 64.66
counselor
2,088,427 62.60 1,016,287 61.24 1,072,140 63.95
6,329 51.80
2,953 48.84
3,376 54.71
3. College tour
1,721,974 51.62
818,749 49.34
903,225 53.88
4. College exam
5,425 44.41
2,600 43.00
2,825 45.78
preparation
1,376,529 41.26
662,052 39.89
714,476 42.62
3,349 27.41
1,519 25.12
1,830 29.65
5. College class
877,557 26.31
401,238 24.18
476,319 28.41
1,344 11.00
664 10.98
680 11.02
6. College counselor
396,232 11.88
189,601 11.42
206,632 12.33
Note. Weighted counts and proportions are italicized.
Table 4 shows participation in college and career preparation activities by racial/ethnicity
status. Among all racial/ethnic groups, the most participated college preparation activity
remained college search and the most participated career preparation activity was job fair. Chisquare test for independence indicates that race/ethnicity was significantly dependent from all
college and career preparation activities except the college tour, which was not significant (χ2 (5)
= 4.16, p=.526). For example, college search and college exam preparation were the least
popular activities among Hispanic students compared to other racial/ethnic groups. Black
students were more interested in consulting a high school counselor and attending a career day or
job fair. Asian students were more interested in college exam preparation, working in jobs
related to career goals, and taking college classes.
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Table 4
Participation in College and Career Preparation Activities by Race/Ethnicity (Unweighted and Weighted)
White
n
%
Career Preparation Activities
3,365
49.07
1. Job fair
861,420
49.56
2,347
34.22
2. Career job
591,286
34.02
3. Intern/
958
13.97
Apprentice
245,109
14.10
College Preparation Activities
1. College
5,790
84.43
search
1,448,012
83.31
2. High school
4,193
61.14
counselor
1,106,060
63.63
3,568
52.03
3. College tour
897,361
51.63
4. College
2,950
43.02
exam prep.
729,245
41.95
5. College
1,816
26.48
class
456,494
26.26
6. College
602
8.78
counselor
158,519
9.12

Hispanic
n
%

Black

Asian

n

%

n

%

Multi-Race
n
%

Other
n

%

851
312,426
594
225,958
339
130,496

45.48
42.74
31.75
30.91
18.12
17.85

674
241,846
435
165,799
249
109,293

56.88
55.42
36.71
38.00
21.01
25.05

524
58,032
462
55,213
213
31,907

47.08
45.43
41.51
43.23
19.14
24.98

539
137,910
381
96,924
154
39,986

50.75
51.20
35.88
35.98
14.50
14.85

64
15,772
48
13,427
27
7,849

50.00
47.24
37.50
40.21
21.09
23.51

1,510
564,155
1,132
424,929
897
358,979
743
245,565
479
171,637
245
103,659

80.71
77.18
60.50
58.13
47.94
49.11
39.71
33.59
25.60
23.48
13.09
14.18

1,036
377,688
853
305,782
670
234,885
583
202,252
328
123,189
211
79,292

87.43
86.56
71.98
70.08
56.54
53.83
49.20
46.35
27.68
28.23
17.81
18.17

995
112,973
692
75,367
582
66,673
630
71,305
386
43,641
148
20,692

89.40
88.45
62.17
59.00
52.29
52.20
56.60
55.82
34.68
34.17
13.30
16.20

925
229,198
648
159,290
546
147,094
465
117,622
305
70,926
118
28,144

87.10
85.09
61.02
59.14
51.41
54.61
43.79
43.67
28.72
26.33
11.11
10.45

106
27,897
72
16,999
66
16,982
54
10,540
35
11,671
20
5,927

82.81
83.55
56.25
50.91
51.56
50.86
42.19
31.57
27.34
34.95
15.63
17.75

Note. Weighted counts and proportions are italicized.
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Research Question 2: Did Gender, Race/ethnicity, Socioeconomic Status, and Students’
College and Career Preparation Activities Predict Their Post-high School Education and
Work Attainment?
For students’ post-high school education and work attainment, about 40% of participants
(n=4,744) were attending postsecondary education while working at the same time (see Table 3).
About 24% of participants (n=2,959) were attending postsecondary education only and 13% of
participants (n=1,536) were working only. About 4% of participants (n=436) were neither
attending postsecondary education nor working. And 21% of participants (n=2,542) were
undecided about their plans after high school. Chi-square test for independence indicates that
gender (χ2 (4) =35.69, p<.001) and race/ethnicity (χ2 (20) =94.62, p<.001) were statistically
significant dependent from post-high-school outcomes, meaning that there were gender and
race/ethnicity differences among students’ post-high school education and work attainment (see
Table 5 & 6).
Table 5
Post-high School Education and Work Attainment by Gender (Unweighted and Weighted)
Total
n
4,744
1. Both education and work for pay
1,294,327
2,959
2. Education only
756,755
1,536
3. Work only
449,597
436
4. Neither
127,572
2,542
5. Undecided or not known
707,742

Male
%
38.83
38.80
24.22
22.68
12.57
13.48
3.57
3.82
20.81
21.22

Note. Weighted counts and proportions are italicized.
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n
2,135
599,692
1,434
353,639
930
267,602
245
67,180
1,302
371,432

%
35.31
36.14
23.72
21.31
15.38
16.13
4.05
4.05
21.53
22.38

Female
n
%
2,609 42.28
694,635 41.43
1,525 24.71
403,115 24.05
606 9.82
181,995 10.86
191 3.10
60,392 3.60
1,240 20.09
336,310 20.06

COLLEGE AND CAREER PREPARATION ACTIVITIES

21

Table 6
Post-high School Education and Work Attainment by Race/Ethnicity (Unweighted and Weighted)
White
1. Both education
and work for pay
2. Education only
3. Work only
4. Neither
5. Undecided or
not known

n
2,686
674,914
1,715
442,630
921
241,003
221
57,622
1,315
322,011

%
39.17
38.83
25.01
25.47
13.43
13.87
3.22
3.32
19.17
18.53

Hispanic
n
%
769
41.10
288,620
39.48
330
17.64
126,394
17.29
288
15.39
112,133
15.34
68
3.63
28,441
3.89
416
22.23
175,395
23.99

Note. Weighted counts and proportions are italicized.
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Black
n
426
150,444
280
87,064
145
59,185
58
23,307
276
116,355

Asian
%
35.95
34.48
23.63
19.95
12.24
13.56
4.89
5.34
23.29
26.67

n
379
43,538
375
44,783
47
3,966
32
3,457
280
31,990

%
34.05
34.09
33.69
35.06
4.22
3.10
2.88
2.71
25.16
25.04

Multi-Race
n
%
435
40.96
120,937
44.90
232
21.85
49,956
18.55
122
11.49
30,883 11.47
51
4.80
13,681
5.08
222
20.90
53,896
20.01

Other
n
49
15,875
27
5,927
13
2,427
6
1,064
33
8,097

%
38.28
47.54
21.09
17.75
10.16
7.27
4.69
3.19
25.78
24.25
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Post-high school education and work. Statistically significant predictors for post-high
school education and work included gender, race (Black), SES, college search, and taking
college classes. Compared to boys, girls were 22% more likely to attend postsecondary education
and work at the same time (odds ratio=1.220, p=.021), controlling other predictors. Students who
identified themselves as Black were 37.7% less likely than White students to attend
postsecondary education and work at the same time (odds ratio=.623, p=.033). Controlling other
predictors, for every one-unit increase in SES, the odds of post-high school education and work
increased by 18.6% (odds ratio=1.186, p=.005). In terms of college and career preparation
activities, students who had conducted college searches were 60.2% more likely to attend
postsecondary education and work at the same time than those who had not conducted any
college searches (odds ratio= 1.602, p<.001). Students who had taken college classes while in
high school were 25.6% more likely to attend postsecondary education and work at the same
time than those who had not taken college classes (odds ratio=1.256, p=.026).
Post-high school education only. Statistically significant predictors for post-high school
education only included SES, college search, college tour, college exam preparation, and taking
college classes. Controlling other predictors, for every one-unit increase in SES, the odds of
post-high school education only increased by 108.3% (odds ratio=2.083, p<.001). In terms of
college and career preparation activities, students who had conducted college searches were
84.4% more likely to attend postsecondary education than those who had not searched for
college information (odds ratio=1.844, p<.001). Students who had taken college tours while in
high school were 29.3% more likely to attend postsecondary education than those who had not
taken college tours (odds ratio=1.293, p=.005). Students who had prepared for college entrance
exams were 30.3% more likely to attend postsecondary education than those who had not
prepared for college exams (odds ratio=1.303, p=.008). And students who had taken college
classes while in high school were 25.6% more likely to attend postsecondary education than
those who had not taken college classes (odds ratio=1.256, p=.019).
Post-high school work only. Statistically significant predictors for post-high school
work only included race (Asian), SES, talk to a high school counselor, college tour, and college
exam preparation. Compared to White students, Asian students were 83.1% less likely to work
after high school (odds ratio=.169, p<.001). For every one-unit increase in SES, the odds for
work only decreased by 25.8% (odds ratio=.742, p<.001), controlling other predictors. In terms
of college and career preparation activities, students who had talked to a high school counselor
were 20.3% less likely to work after high school than those who had not communicated with a
high school counselor (odds ratio=.797, p=.037). Students who had taken college tours while in
high school were 20.7% less likely to work after high school than those who had not taken
college tours (odds ratio=.793, p=.035). And students who had prepared for college entrance
exams were 36.8% less likely to work after high school than those who had not prepared for
college exams (odds ratio=.632, p<.001).
Neither post-high school education nor work. Statistically significant predictors for
neither post-high school education nor work included SES. Controlling other predictors, for
every one-unit increase in SES, the odds for neither education nor work after high school
decreased by 24.9% (odds ratio=.751, p=.044).
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Discussion
This study examined students’ participation in college and career preparation activities in
public high schools in the U.S. and the relationship between these preparation activities and
students’ education and work attainment one year after high school. Results revealed that
students were highly involved in preparation activities for education and careers after high
school, reflecting use of adaptive strategies to navigate the transition to postsecondary education
and employment as well as to achieve their academic and career goals (Lent & Brown, 2013).
The college preparation activity most students participated in was college search with more than
80% of engagement among public high school students; and the career preparation activity most
students participated in was attending career day or job fair, which accounted almost half of all
students. Other common college preparation activities students participated in included
consulting high school counselors for options after high school and college tour. All of the above
activities share a commonality of seeking information about college and careers. This finding
echoes previous studies on: (a) direct information about college and careers were found to be
more helpful to students (Cates & Schaefle, 2011); and (b) career development is a process of
understanding the self and external environment (Farb & Matjasko, 2012). Seeking information
about options after high school awakens students’ interests about their own personal and
professional growth (Dykeman et al., 2001) and facilitates their decision-making processes
(National High School Center, 2008).
College preparation activities, in general, had significant impact on students’ education
and work attainment within one year after high school. Specifically, significant predictors varied
depending on which outcomes (i.e., education and work) were being considered. Taking college
classes while in high school had significant influence on three outcomes after high school: posthigh school education and work, education only, and work only. This finding is consistent with
previous research finding that programs that allow students to take college credits in high school
despite college- or career-oriented, have a positive impact on students’ college and career
readiness (CCRC, 2008; Cates & Schaefle, 2011). College search activity had a significant
positive influence on post-high school education outcomes, in spite of working for pay or not; it
sends a clear message that students who were actively searching for college information were
likely to be college-bound students with goals to continue education after high school. College
exam preparation had significant positive influence on post-high school education only but
negative influence on post-high school work only; it is also clear that students who had prepared
for college entrance exams were likely to continue their education instead of entering the
workforce. College tour activity had significant positive influence on post-high school education
only. Talking to high school counselors about options after high school had significant negative
influence on post-high school work only, indicating that students who had done so were less
likely to enter the workforce without going to college.
Career preparations activities, in general, did not have significant impact on students’
education and work attainment one year after high school. This finding does not align with
Neumark and Rothstein’s (2006) study, in which school enterprise programs (including career
job activities) were associated with a higher likelihood of attainment of some college education
and internship/apprenticeship were associated with increased employment after high school. This
might be because the education and work attainment used in this study were reported the first fall
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right after the high school graduation. Neumark and Rothstein (2006) only mentioned that
students were 18 years or older but did not specify the exact year after high school in which the
education and employment outcomes were measured. Future research should evaluate long term
educational and employment outcomes (e.g., three or five years after high school) to examine the
impact of career preparation activities. Since most job openings are middle-skills jobs that
require some form of postsecondary education, even though those career preparation activities
led to certain college and career readiness, students need further education, training, and working
experience to be competent and become future ready citizens.
Study findings support the idea that all students benefit from some college level
experience out of high school, though this may look different depending on students’ career
goals. For students who wish to be more career focused, for example, college level experience
may mean community college or specialized technical education training after high school. For
CTE, the implications are to encourage career-focused high-school students to explore CTE
options and guide them to post-high school education that will help them advance in their
careers. At the same time, it could be that CTE needs to continue to consider how college and
career activities relate to each other synergistically, even if some students are more academic and
others are more career focused. Future research and policy would do well to consider exploring
activities and even programs that are more wholistic in their view of how education and skills
complement each other, regardless of students’ career choices—that is, whether they choose to
go into careers sooner or later.
In terms of demographic variables, more girls participated in college and career
preparation activities than boys, which indicates that girls were more adaptive than boys in
preparing for transitions to postsecondary education and employment. The highest difference
existed in participating in the college search activity, with almost 90% for girls and 77% for
boys. Slight differences existed in participating in college tour, career job, and college class
activities. Racial/ethnic differences were found in students’ participation in all college and career
preparation activities except the college visits. Hispanic students’ participation rate was
relatively lower than other racial/ethnicity groups in college search and college exam
preparation, which is consistent with previous research (e.g., Cates & Schaefle, 2011). For posthigh school education and work attainment, the proportion of Black and Asian students who
attained post-high school education and work were relatively lower than other racial/ethnicity
groups. Asian students were the largest racial/ethnicity group who attained post-high school
education only, but also the least racial/ethnicity group who attained work only. The findings
imply that Asian students might experience less financial burdens than other race/ethnicity
groups to complete college education.
SES was the only significant predictor across all post-high school education and work
outcomes. With the increase of SES, students will more likely to attend college instead of
entering the workforce or remaining undecided about pathways after high school. This finding is
consistent with previous research (e.g., Conger, Conger, & Martin, 2010; Rojewski & Kim,
2003). Higher SES indicates more educational, financial, and social resources that youth can
access. Youth from these families will likely have higher levels of education attainment and
aspire to occupations that are more prestigious. In contrast, youth from lower SES families will
likely experience financial burdens to contribute to the family or support their own education and
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living expenses, which causes them to work for pay to reduce financial burdens that might lead
to a lack of concentration on study and school engagement (Pusser, 2010; Ziskin et al., 2010).
Limitations of the Study
Readers should interpret findings of this study with consideration of several limitations.
First, using data from an existing dataset, items selected to measure students’ participation in
college and career preparation activities may not reflect the quality and actual nature of a
preparation activity of interest. Therefore, the results may not align with other research with
more robust measures. For example, we used binary variables to measure participation or not but
we had no idea of how often and how much engaged a student was regarding this activity.
Talking to a counselor may occur in a variety of ancillary ways but not quite amounting to the
actual college and career counseling that is usually referred to in the counseling and guidance
literature. Secondly, students’ college and work status after high school graduation is a selfreported measure so we could only assume their real status was as accurate as their responses.
Regardless, the findings of the study lead to important implications for the field of CTE as
discussed below.
Implications
To reform American students’ high school experience and prepare for college- and
career-ready 21st century citizens, high school administrators should extend the access to college
and career preparation activities or programs for all students and policy-makers need to support
such measures. As noted, both research and policy would do well to explore programs which
look at activities and programs that consider college and career in a more wholistic and
synergistic way. Providing high-quality college and career exploration and counseling options,
such as reviewing options after high school with the student, offering direct information about
college and careers, and extend exposure to college and career environment are likely to help
students navigate transitions after high school. For students who are in low-income communities
where few adults have completed college and for public schools are badly under-resourced,
students may have no one to turn to for information or support (Rosenbaum et al., 2010). High
schools should provide academic and career advising services for those students and teachers
may integrate college and career introductory interventions into curriculum and classroom
instruction to deliver the information and support to students. Exposure to further education and
career options will push students to start to think about educational and career choices to make in
immediate future and manage to develop the knowledge and skills to become college- and
career-ready.
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Abstract
One of the stated goals of career and technical education (CTE) is to improve the labor market
outcomes of participants. One population of students for which concentration CTE may be
particularly beneficial is those who determine they will not pursue postsecondary education. By
exploring how occupational concentration—defined as earning three or more credits in a specific
CTE cluster—relates to labor market outcomes for non-college participants, this study adds to a
growing body of research on the benefits of CTE participation. In an effort to gain a more
nuanced understanding of these labor market benefits, the current study further disaggregates
these potential benefits across different CTE categories. Using a nationally representative dataset
to explore the CTE concentration association with eventual earnings, results indicated that
occupational concentration in general links to increased wages. However, these benefits are
limited to a few specific CTE categories: health sciences, trades, and agriculture and natural
resources. Implications for individual students, practitioners, and policymakers are discussed.
Keywords: career and technical education; labor market; earnings occupational concentration
Introduction
There is growing concern in the United States that the next generation of labor market
participants is ill-prepared to succeed in the increasingly demanding and fast-paced economy.
Employers have expressed concerns that high schools are not adequately preparing youth to enter
and succeed in the workforce (U.S. Department of Education, 2010). This concern is further
highlighted as more and more careers require both specific technical as well as employability
(e.g., critical thinking, problem solving, collaboration) skills for which students do not have the
appropriate training or expertise (Brand, Valent, & Browning, 2013).
For the past decade and a half, the proportion of students who enroll in postsecondary
education immediately after completing high school has hovered just below 70% (Mcfarland et
al., 2019). This implies that more than 30% of high school graduates are choosing to forego
postsecondary education for some other opportunity. Higher education participation can help
students gain the skills necessary for success in the labor market, and earning a postsecondary
credential is associated with a positive return on investment (i.e., higher wages as well as non-

©2019 — Journal of Career and Technical Education, 34(1)

CTE CONCENTRATION AND EARNINGS

30

monetary benefits such as job satisfaction) (Oreopolous & Petronijevic, 2013). Therefore, the
population of students who do not pursue higher education may need an alternative pathway to
career readiness. If students continue to be ill-prepared for these labor market demands, the
potential for a skills gap in the United States will continue to grow (Carnevale, Smith, & Strohl,
2010).
Though this career readiness issue persists, policymakers and practitioners are not deaf to
the worries being raised by business and industry. In a 2012 report, the US Department of
Education (2012) specifically identified the need for education to better provide students with
more rigorous and relevant instruction to help them acquire the necessary skills to prosper in
their careers. In response, federal policymakers have helped recraft traditional vocational training
as career and technical education (CTE)—a more comprehensive suite of classes designed
specifically to support and improve career preparation (Education and the Workforce Committe,
2017).
The Benefits of CTE
The 2018 reauthorization of the federal policy governing CTE—the Carl D. Perkins
Strengthening Career and Technical Education for the 21st Century Act (Perkins V)—places
particular emphasis on the idea the CTE coursework should be both rigorous and relevant (Smith
& Boyd, 2018). This emphasis builds on the current purpose of CTE coursework. CTE courses
and programs of study are designed to provide students with specific skills directly related to a
given career (Brand et al., 2013; Plank, DeLuca, & Estacion, 2008). Simultaneously, these
courses are meant to teach students the academic skills necessary to succeed in high-skill, highdemand careers (Bozick & Dalton, 2013).
Perhaps due to this overlap between teaching both technical and academic skills,
participation in CTE coursework in high school is quite widespread. Estimates indicate that
approximately 90% of high school students complete at least one CTE course during their
secondary studies (Bersudskaya & Chen, 2011; Dougherty, 2016). Given the prevalence of CTE
coursetaking, a growing body of research has examined how CTE in high school may promote
positive outcomes across a variety of environments. Taken as a whole, this literature base
indicates that there is a growing perception that CTE provides a suite of benefits for participants.
At the secondary level, CTE participation is linked to higher odds of graduation, higher
math self-efficacy, higher math scores, and improved chances of completing advanced math and
science coursework (Sublett & Plasman, 2017; Dougherty, 2016; Gottfried, 2015; Gottfried,
Bozick, Rose, & Moore, 2016; Kemple & Snipes, 2000). Additionally, CTE coursetaking in high
school is linked with increased odds of enrollment in college, while students who participate in
STEM-related CTE in high school are more likely to enroll in a STEM-related major in college,
which improves the STEM pipeline from high school to career (Gottfried & Bozick, 2016; Plank
et al., 2008). Finally, with respect to labor market outcomes, CTE participants are predicted to
earn more than their peers who did not participate in CTE (Bishop & Mane, 2004; Dougherty,
2016; Hemelt, Lenard, & Papelow, 2017; J. Kemple & Willner, 2008).
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The labor market studies are of particular interest in relation to this current study. There
are a few important points to make with respect to the above-mentioned studies. First, Dougherty
(2016) found evidence suggesting that certain areas of CTE study may be more beneficial than
others. Additionally, Bishop and Mane (2004) found that participation in computer related CTE
coursework was particularly beneficial. Another point to make is that both the Kemple and
Willner (2008) and Hemelt, Lenard, and Papelow (2017) studies focused on a very specific type
of CTE programming delivered in career academies. While the career academy system is a
relatively common method of CTE delivery, it is not the only one. There are many students who
participate in CTE within traditional, comprehensive high schools. Despite the generally positive
findings related to CTE participation, there remains room for a great deal of further exploration.
For example, there is little research that explores labor market outcomes specifically for noncollege going students, and few studies take into account the clustered nature of CTE
coursework.
CTE Concentration and Clusters
As mentioned above, a majority of students do participate in CTE to some extent;
however, not all CTE participation is considered equal. There are varying degrees to which
students participate in CTE (U.S. Department of Education, 2014). Those who earn three or more
credits are referred to as CTE Investors. Within this categorization, there is a further distinction
based on whether those credits are earned within a single occupational cluster (concentrators), or
whether the credits are spread across more than one cluster (explorers). Students earning fewer
than three credits are referred to as CTE Non-investors, which can also be broken into two subcategorizations. Nonparticipants are those who earn fewer than one CTE credit, and samplers are
students who earn more than one but fewer than three CTE credits.
Career and technical education itself is a broad umbrella term that encapsulates a wide
range of different courses. In its current form, CTE is divided into sixteen unique occupational
clusters: agriculture and natural resources; architecture and construction; communications;
business, management, and administration; education and training; finance; government and
public administration; health sciences; hospitality and tourism; human services; information
technology; law, public safety, corrections, and security; manufacturing; marketing; STEM; and
transportation (National Forum on Education Statistics, 2014). These clusters each include
unique courses with specific focus on providing skills to succeed in careers related to the cluster
theme. These courses can be delivered as standalone electives in traditional high schools, or
through articulated programs of study in specialized high schools or career centers (Dougherty,
2016; Hemelt et al., 2017; Kemple & Snipes, 2000). Earning three or more credits in one of these
occupational clusters results in a the CTE concentrator designation.
Based on prior research, CTE concentration is linked to a variety of positive outcomes
above and beyond simply participating in CTE as a non-concentrator. At the secondary level,
concentration is linked with improved graduation rates (Dougherty, 2016). Additionally, there
are benefits related to postsecondary enrollment (Dougherty, 2016; Rodriguez, Hughes, &
Belfield, 2012). Finally, there is also evidence that concentration is predictive of positive labor
market outcomes such as higher wages and likelihood of employment (Rodriguez et al., 2012;
Theobald, Goldhaber, Gratz, & Holden, 2017). These employment benefits have been explored

©2019 — Journal of Career and Technical Education, 34(1)

CTE CONCENTRATION AND EARNINGS

32

across a variety of different subgroups of students, including by disability status (Theobald et al.,
2017), gender (Kemple & Snipes, 2000), and race/ethnicity (Kemple & Snipes, 2000). There is
also evidence from over two decades ago that vocational education participation (not
concentration-specific) for non-college bound youths is related to positive labor market
outcomes (Bishop & Mane, 2004; Mane, 1999). However, there is little research exploring labor
market outcomes for students who concentrate in this new brand of CTE but do not go on to
college—a group that may particularly benefit from this path of study.
Theoretical Framework
The potential connection between CTE and eventual labor market benefit can be
understood through an adapted version of Becker’s (1962) human capital framework. Under this
framework, individuals are able to accumulate various attributes that ultimately produce an
economic benefit. Essentially, by improving skills, knowledge, and expertise, people can better
set themselves up for access to, and success in, future careers. One means of growing these
skills, knowledge and expertise is through education. For students who do not pursue higher
education, CTE may provide an opportunity to grow the skills and knowledge that are of benefit
in the labor market.
Specifically relating to CTE, there are three theorized mechanisms that may help explain
the processes by which CTE impacts later outcomes as viewed through this human capital lens:
academic skill reinforcement, new skill building, and relevance and engagement (Gottfried et al.,
2016; Plank et al., 2008; Plasman & Gottfried, 2018). The first mechanism, academic skill
reinforcement, may not be as important in directly considering labor market success, but one of
the first steps along the pipeline into successful employment is high school completion
(Rumberger, 2011). As the nature of CTE coursework is to serve as a complement, as opposed to
a replacement, to academic coursework, students who participate in CTE may be provided with
additional opportunities to practice the skills learned in traditional academic classes (Bozick &
Dalton, 2013; Shifrer & Callahan, 2010). This extra learning time then can boost achievement,
which is a key predictor of high school completion (Lessard et al., 2008; Stone, Alfeld, &
Pearson, 2008).
Building new skills and knowledge, the second mechanism, is a key component of CTE
coursework fits closely within the broader human capital theory. In addition to technical skills
specific to a certain occupational area, CTE courses also promote the development of key
employability skills such as critical thinking, reasoning, logic, and problem solving (Brand et al.,
2013; Schargel & Smink, 2001). These courses were intentionally designed to build these skills
in an effort to ensure students are both college and career ready upon high school completion
(Oakes & Saunders, 2008; Stern & Stearns, 2007).
The final mechanism is relevance and engagement. CTE courses bring together the
abstract and theoretical nature of traditional academic work with applied and practical relevance
(Brand et al., 2013). Therefore, participation in CTE coursework has the potential to help
students gain an appreciation of the importance of high school course content as it links to later
career options (Stone & Lewis, 2012). From a practitioner point of view, CTE instructors tend to
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see the ability of these occupational programs to promote career-readiness skills as a key strength
(Partnership for 21st Century Skills, 2010).
Purpose of This Study
The current study fills a gap in the literature as it includes students in traditional high
schools and also provides an examination of the benefit to those students who choose not to
attend pursue higher education. Furthermore, in this study I provide an in-depth look at the
benefits of concentration as they relate to specific CTE categories. In an effort to address this
limitation in current CTE literature, this study explores how CTE in high school may prepare
students for later success in the labor market. Improving skills – both new technical skills and
supplemented academic skills – through CTE coursework may be of particular benefit to the
group of students who do not go on to college because their formalized education-based skillbuilding is essentially over after high school. Additionally, by providing this group of students
with a more direct educational connection to later career options (i.e., relevance), they may be
more likely engage more deeply in the material as they see the end of high school as the end of
their opportunity to gain the skills necessary to succeed in the labor market. To fill this gap in the
literature, I ask the following research questions:
1. What are the expected labor market returns associated with occupational
concentration in high school?
2. For students who don’t attend any postsecondary education, does occupational
concentration predict to higher wages?
3. Are there differences in outcomes based on the specific area (e.g., business,
health, etc.) of occupational concentration?
With a human capital theoretical framework providing a backdrop for understanding how
CTE may relate to improved student outcomes, this study will build on previous literature
exploring how CTE participation links to improved labor market outcomes (Dougherty, 2016;
Hemelt et al., 2017; Stevens, Kurlaender, & Grosz, 2019). Through analysis of a nationally
representative dataset, I first explore how occupational concentration relates to hourly earnings
across the full population of surveyed students. Due to the potential confounding factors
associated with college participation and employment, I next limit my analysis to a closer look
into the earnings benefits for occupational concentrators who choose not to attend college.
Finally, there is a growing understanding that different areas of CTE may be beneficial to
students in different ways, and, much as it is necessary to make distinctions between the benefits
of different types of academic courses, it is necessary to make distinctions between the various
CTE clusters (Gottfried & Plasman, 2018; Plasman, Gottfried, & Sublett, 2019). Furthermore,
specific occupations in healthcare and certain STEM-related fields that require highly specialized
sets of skills are expected to grow particularly rapidly over the next decade (Bureau of Labor
Statistics, 2019). Thus, my final analysis digs into how pursuing occupational concentration in
specific categories of CTE may be more or less beneficial to students. Understanding whether
high school CTE participation can help meet some of these growing labor market needs while
providing students with observable benefits may be of particular interest to policymakers in
general as well as practitioners and administrators within the schools themselves.
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Methodology
Dataset Overview
My analyses relied on nationally representative data from the High School Longitudinal
Study of 2009 (HSLS:09), collected by the National Center for Education Statistics (NCES) at
the U.S. Department of Education. HSLS:09 was designed to track a cohort of young adults as
they progress through secondary school into college and eventually the labor market. It is the
most recent nationally representative dataset available that explores students’ secondary school
experiences. NCES conducted base year surveys with a group of more than 23,000 students in
over 900 public and private schools across the country during the fall of 2009 when students
were first beginning high school as 9th graders. Students themselves, along with their parents,
math and science teachers, school administrators and school counselors all completed survey
questionnaires. High school transcripts were collected across the 2013-14 school year and added
to the dataset. Most recently, a full follow-up student survey was conducted in 2016,
approximately three years after the anticipated high school graduation for the participating
students. Combined, the available information provides for a robust and accurate picture of each
student.
I relied heavily on data that was aggregated from the high school transcripts. Transcript
data included full coursetaking histories, grades received, and credits earned. NCES compiled
and aggregated earned credits into a variety of categories, including identified CTE categories.
Based on the number of credits earned in a given CTE category, an individual could be identified
as an occupational concentrator. Specifically, NCES identified occupational concentrators as
those students who earned three or more credits in a single CTE category. Using this indicator, as
well as the number of credits earned in each individual CTE category, I was also able to identify
in which occupational category a student concentrated.
Considering the necessity to focus on high school coursetaking patterns, individuals were
only included in the final analytic sample if they had full transcript and earning data. To account
for missing observations on control variables, I employed multiple imputation to impute 20
additional datasets as recommended in previous literature (Graham, Olchowski, & Gilreath,
2007). It is important to note that I did not impute any CTE coursetaking/concentration variables,
or any outcome measures relating to wages. After imputation, the final analytic sample included
13,700 individual observations. All sample sizes have been rounded to the nearest hundred as per
NCES guidelines. To ensure sample representativeness, I included student-level weights in my
analyses.
Outcome: Hourly Wage. To determine whether higher wages were associated with
occupational concentration, I relied on data from the 2016 follow-up survey. I used two separate
variables – amount earned and earning unit (e.g., hourly, monthly, annually) – to create a single
variable identifying hourly wage for the job in which an individual was employed at the time of
the second follow-up. In instances in which individuals reported monthly earnings, I divided that
value by 168 (average number of hours worked in a month). For annual earnings, I divided the
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value by 2000 (average number of hours worked in a year). This resulted in a standardized value
for which I could compare across individuals.
Occupational Concentration. The key variable of interest indicated whether a student
was identified as an occupational concentrator. As mentioned above, NCES created an indicator
of occupational concentration that is defined as having earned at least three credits in an
identified CTE cluster area. It is important to note this particular definition is not necessarily
identical to other definitions of occupational concentration, though it has been used in previous
federal documentation (U.S. Department of Education, 2014). Other definitions of CTE
concentrators include a student who completes three courses—not necessarily equivalent to three
credits—in a program of study (Dougherty, 2016), two credits in a single CTE program area, or
some other state-specific definition (Advance CTE, 2014). Concentration in a specified
occupational concentration provides evidence that students are more invested in a given topic of
study and have made purposeful decisions to pursue that area of study. For the purposes of this
study, however, I relied on the NCES coded definition.
In addition to the variable indicating whether an individual was identified as an
occupational concentrator, I was also interested in determining in which CTE cluster an
individual concentrated. I therefore relied on the NCES-created variables indicating the number
of credits each student earned in each specific CTE cluster. Students who earned three or more
credits in a cluster were identified as concentrators in that area. I identified seven unique CTE
categories: agriculture and natural resources, applied STEM, business, communications,
consumer services, health sciences, and trades. The categories of applied STEM, business,
consumer services, and trade represent composite categories made up of more than one CTE
cluster. An applied STEM concentrator is an individual who concentrated in either computer and
information sciences (CIS) or engineering technology. A business concentration includes
concentration in one of business, management, and administration; finance; or marketing. The
consumer services concentration is composed of concentrators in either hospitality and tourism
or human services. Finally, a concentrator in trades is a student who concentrated in
manufacturing, architecture and construction, or transportation and logistics. These categories
combine clusters that have some similar attributes, and they have been used in previous work
looking at different CTE domains (Plasman, Gottfried, & Sublett, 2019; Bozick & Dalton, 2013;
Shifrer & Callahan, 2010).
A final point to mention is that there was very little overlap of concentration across
different clusters. A majority of cross-cluster overlap was found within my above identified
categories. In cases where there was an overlap between categories, I did perform a robustness
check to determine whether there was any undue influence on outcomes from these observations.
The results were identical in direction and significance, with no meaningful changes in
coefficients observed.
Control Variables. I chose a wide array of control variables based on prior research on
CTE high school coursetaking, college enrollment, and labor market participation (Adelman,
2006; Allensworth & Easton, 2007; Bowers, Sprott, & Taff, 2013; Dougherty, 2016; Gottfried,
Bozick, & Srinivasan, 2014; Hemelt et al., 2017; Long, Conger, & Iatarola, 2012). Table 1 below
presents descriptive statistics for the variables included in my analyses. The results are broken
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Table 1
Descriptive Statistics

Ever attended college
Socio-demographic data
Female
Underrepresented minority
Socioeconomic status
Family Arrangement
Single parent
Both biological parents
Other arrangement
Academic History and Attitudes
IEP
ELL
Ever repeated a grade
9th Grade GPA
Math score
Expect to go to college
Sense of belonging
School engagement
Extracurricular participation
Curricular Path
College-bound
College-bound, no computer science
Core
Core, no computer science
Minimal
Other pattern
School Level Variables
Percent White students
Percent Asian students
Percent Black students
Percent Latinx students
Percent ELL students
Percent FRL students
School Resources
School climate
Comprehensive school

No Concentration
Mean
Std. Dev
0.76
(0.43)

Concentration
Mean
Std. Dev
0.74
(0.44)

0.50
0.39
0.11

(0.50)
(0.49)
(0.76)

0.44
0.30
-0.06

(0.50)
(0.46)
(0.68)

0.29
0.56
0.13

(0.45)
(0.50)
(0.34)

0.29
0.55
0.15

(0.45)
(0.50)
(0.36)

0.19
0.03
0.11
2.70
40.53
0.85
0.09
0.06
0.68

(0.39)
(0.16)
(0.31)
(0.93)
(12.01)
(0.36)
(1.01)
(0.99)
(0.47)

0.25
0.02
0.11
2.76
39.25
0.82
0.02
0.08
0.65

(0.43)
(0.12)
(0.32)
(0.75)
(11.49)
(0.39)
(0.98)
(0.96)
(0.48)

0.24
0.25
0.06
0.05
0.06
0.34

(0.43)
(0.43)
(0.25)
(0.22)
(0.24)
(0.47)

0.27
0.25
0.12
0.12
0.07
0.18

(0.44)
(0.43)
(0.33)
(0.32)
(0.25)
(0.38)

66.35
4.19
13.79
14.27
5.07
32.26
1.85
-0.37
0.93

(28.42)
(7.67)
(18.45)
(20.21)
(9.11)
(25.38)
(0.85)
(1.08)
(0.25)

71.75
2.21
14.04
11.03
3.61
40.23
1.91
-0.53
0.93

(26.52)
(3.92)
(18.32)
(17.87)
(6.47)
(22.03)
(0.84)
(0.93)
(0.26)

N
11,500
2,200
Note : all variable are binary unless otherwise noted here - SES (-1.75 to 2.28); Math
score (15.86 to 69.93); Belonging (-4.35 to 1.59); Engagement (-3.38 to 1.39); School
percentage variables (0-100); School Resources (1 to 4); School Climate (-4.22 to 1.97)
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out by whether a student was identified as an occupational concentrator. Control variables were
predominantly sourced from the base year survey. GPA and curricular path were sourced from
the transcript files. Each identified variable is binary unless otherwise noted.
As presented in Table 1, I separated control variables into three general categories: sociodemographics, academic history and attitudes, and school variables. Socio-demographic
variables included gender, an under-represented minority indicator (as defined in National
Science Foundation, 2017), socio-economic status, and family arrangement. Academic history
and attitude variables included individualized education plan (IEP) status, English language
learner (ELL) status, an indicator for having ever repeated a grade, 9th grade GPA, a standardized
math test score, college expectations, sense of belonging at school, school engagement,
extracurricular participation, and indicators for which curricular path a student completed.
The curricular path indicators are worth discussing a bit more closely. NCES created a
variable to group students together based on the coursetaking patterns they pursued during high
school (Ingels et al., 2015). A college-bound curriculum included the following as a minimum: 4
English credits, 3 math credits, 3 science credits, 3 social studies credits, .5 computer science
credits, and 2 credits in a foreign language. A core curriculum was defined identically to a
college-bound curriculum without the foreign language component. A minimal curriculum was
defined as completing at least 4 English credits, 2 math credits, 2 science credits, and 3 social
studies credits. I included these variables as students who completed different paths were likely
to have different motivations and aspirations related to post-high school decisions about whether
to enter the workforce or pursue higher education.
At the school level, I included variables related to race/ethnicity, ELL and free and
reduced lunch (FRL) variables, an indicator of whether or not school resources are an issue at the
school (a higher score indicates it is a bigger issue), a measure of school climate, and whether the
school is a comprehensive high school (e.g., traditional school, charter school, magnet school,
etc.). The school resources measure was based on administrators’ responses to a question asking
whether lack of teacher resources and materials is a problem at the school. The climate measure
was a component variable that takes into account a variety of individual indicators relating to a
school’s climate (see Appendix A). These variables have been linked to high school completion,
which is strongly related to eventual labor market outcomes (Rumberger, 2010).
Across these control variables, students who did and did not concentrate in an
occupational area looked largely similar except in a few notable areas. Concentrators were less
likely to be female or to come from an underrepresented group. They were slightly more likely to
have an IEP. Occupational concentrators also exhibited slightly lower levels of sense of
belonging at school. There were also some noticeable differences in curricular pathways.
Occupational concentrators were more likely to complete a core curriculum, while nonconcentrators complete “other” patterns more often. These differences align with what has been
identified in the past (Levesque et al., 2008).
Sub-sample Identification. Considering the possibility that there may be some key
differences relating to wages earned after high school between students who participate in
postsecondary education and those who do not, I wanted to focus my analyses on a specific
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group of students for whom learning key technical skills may be particularly beneficial: those
students who did not choose to attend college. NCES included a variable in the 2016 follow-up
that indicated whether a student ever attended a postsecondary institution for any amount of
time, and I focused on this definition because of my particular interest in the role of occupational
concentration in secondary school on wages.
Regarding my decision to focus on no college whatsoever, as opposed to a definition
such as no college credential, it is possible that a student may have attended a college and
completed a single course in a specific occupational area without ever having earned any
credential. However, that course may have provided them with additional technical skills, which
would make for an unequal comparison with students who only participated in secondary
coursework. Additionally, there may be some key unobservable differences between students
who never participate in college to any extent and those who do, whether that be in ability,
motivation, or some other factor. Therefore, I limited the sample to include only those students
who never participated in any postsecondary coursework.
Analytic Approach
Research Question 1. To respond to my first research question asking whether
occupational concentrators earn, on average, a higher hourly wage than non-concentrators in jobs
three years out from high school, I estimated the following ordinary least squares (OLS)
regression model:
𝑊𝑎𝑔𝑒𝑖 = 𝛽0 + 𝛽1 𝑂𝐶𝐶𝑈𝑐𝑜𝑛𝑖 + 𝛽2 𝑋𝑖 + 𝜀𝑖 .
In this model, Wagei represents the hourly wage earned by individual i in the job held three years
out from high school completion. The variable OCCUconi identifies whether an individual was
identified as an occupational concentrator (i.e., earned three or more credits in a single
occupational area during high school). Therefore, the coefficient 𝛽1 is that in which I am most
interested. This coefficient can be interpreted as the change in hourly wage associated with
occupational concentration after controlling for a wide range of covariates. These covariates are
represented by Xi, which is an indicator for a vector containing all the control variable as
identified above in Table 1. Finally, the term 𝜀𝑖 represents the robust standard error for the
estimation.
Research Question 2. My second research question asked whether there was an
observable wage increase for occupational concentrators among students who did not attend
college after completing high school. The initial estimation model for this research question was
identical to that identified above in research question 1, except the sample was limited to those
individuals who did not attend college.
Sensitivity Analysis – PSM. Considering students were not randomly assigned into
occupational concentration, it is quite possible that there are some key differences between
individuals who did and did not choose to concentrate in an occupational area in high school. To
account for potential selection bias amongst this subsample of students, I utilized a propensity
score matching (PSM) technique in an effort to compare more similar students. Using PSM, I am
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able to make a more accurate comparison between individuals who were and were not
occupational concentrators in high school.
To perform a propensity score analysis, the propensity for each individual to participate
in a given behavior must first be estimated. In this case, I estimated the propensity to concentrate
in an occupational area. These propensity scores range between 0 and 1, with 0 indicating no
chance of participation, and 1 essentially indicating certain participation. Propensity scores are
estimated based on the identified covariates, which should be as comprehensive as possible
based on the theoretical motivations (Steiner, Cook, Shadish, & Clark, 2010). Individuals in the
treatment group are then compared with those in the control group who have similar propensities
to participate. The above list of covariates was chosen based on previous research on career and
technical education participation (Aliaga, Kotamraju, & Stone, 2014; Plasman, Gottfried, &
Klasik, in press; Sublett & Gottfried, 2017). While there are multiple techniques that utilize these
computed propensity scores, I chose to utilize inverse probability weighting.
Inverse probability weighting more closely replicates random assignment because each
observation is inversely compared to their identified propensity. In other words, individuals in
the treatment group with higher propensities should receive lower weights because they were
more likely to concentrate based on observed covariates. This helps to emphasize the
contribution from students who were more random in their choice (i.e., had a low propensity) to
concentrate. For students who did not concentrate, it was the opposite. In other words, for
students who did not concentrate, the goal was to emphasize the contribution of individuals with
high propensities to concentrate.
The following equations represent how individuals are inversely weighted based on
whether they were in the treatment (occupational concentration) or control (no occupational
concentration) groups and given their propensity to have actually received the treatment:
1

Treated: 𝑤𝑥 = 𝑃(𝑇=1|𝑋=𝑥)
1

Control: 𝑤𝑥 = 1−[𝑃(𝑇=1|𝑋=𝑥)].
Here, wx represents the weight given to each observation based on the inverse of the probability
to concentrate given a set of covariates in the case of the treatment group. For the control group,
the probability is subtracted from one prior to calculating the inverse. These weights are then
included in the final equation estimating the relationship between occupational concentration and
eventual wages.
Research Question 3. My final research question asked whether there were differential
wage outcomes for non-college going students dependent on the area (e.g., agriculture and
natural resources, business, health, etc.) in which they concentrated. This model built off that
used to respond to research question 2, but I ran separate models for each area of concentration.
Additionally, I utilized a fixed effects model to account for potential unobserved biases. More
specifically, I employed school fixed effects to hold all school-level variation (whether observed
or not) constant within each school. Through this model, I was able to account for any schoollevel factors, processes, or initiatives that may have influenced a student’s choice or ability to
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concentrate in a specific occupational category (e.g., whether a school offered coursework
related to an identified category). Therefore, all variation is confined within schools, and any
schools without variation in the outcome are removed from the model. The equation below
represents the school fixed effects model:
𝑊𝑎𝑔𝑒𝑖𝑗 = 𝛽0 + 𝛽1 𝑂𝐶𝐶𝑈𝑐𝑜𝑛𝑖 + 𝛽2 𝑋𝑖 + 𝛾𝑗 + 𝜀𝑖𝑗 .
Here, the term 𝛾𝑗 serves as an indicator for each school j, with one school removed to serve as
the reference. It is important to note that under these models, category-specific concentrators
were only compared directly to non-concentrators.
Results
Occupational Concentration and Wage
My first research question asked whether occupational concentrators earned a higher
average wage than non-concentrators across the entire sample of individuals. Table 2 presents
the findings associated with this question. Ultimately, I found that those individuals identified as
occupational concentrators were expected to earn significantly higher hourly wages than their
non-concentrator counterparts. More specifically, concentrators earned on average approximately
$0.37 (p < .01) more per hour than those students who did not concentrate.
Occupational Concentration and Wage for Non-College Goers
There are numerous potential explanations as to why there may be different impacts
related to occupational concentration for students who do and do not go to college. One key
consideration is that individuals who do attend college may choose not to pursue simultaneous
employment during their education. This could bias the overall estimation of hourly wage in
relation to occupational concentration. Additionally, as mentioned above, there may be key
unobservable differences between college- and non-college goers. Therefore, my second research
question attempted to address this potential issue by asking whether there was a benefit to
occupational concentration within the non-college going group of students.
Under my baseline model, I found that the wage return related to occupational
concentration was actually larger within the population of non-college goers. Table 3 presents
the findings associated with this research question. Overall, the relationship remained significant,
and occupational concentration continued to be predictive of an increase in hourly wage ($0.69,
p < .001). This result highlights the importance of trying to focus on a comparable group of
students.
Sensitivity test. Beyond the concern that there may be issues related to differences based
on postsecondary enrollment, there may be observable differences between occupational
concentrators and non-concentrators. Using an inverse probability weighting technique, I
attempted to account for any potential selection biases and more accurately imitate random
assignment. Table 3 below also includes the findings from my inverse probability PSM
estimations. Results from this PSM estimation indicated that while I may have been
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Table 2
Wage Return on Occupational Concentration

Concentration
Socio-demographic data
Female
Under-represented minority
Socioeconomic status
Family Arrangement
Single parent
Other parental arrangment
Academic History and Attitudes
Individualized education plan
English language learner
Ever repeated a grade
9th grade GPA
Math score
Expect to go to college
Sense of belonging
School engagement
Extracurricular participation
Curricular Path
College-bound
College-bound, no CS
Core
Core, no CS
Minimal
School Level Variables
Percent White students
Percent Asian students
Percent Black students
Percent Latinx students
School resource issues
Percent English language learners
Percent free or reduced price lunch
School climate
Comprehensive high school
N
Robust standard errors in parentheses
* p < 0.05; ** p < .01; *** p < .001

(1)
Hourly Wage
Coef.
Std. Err.
0.37***
(0.10)
-1.17***
-0.23**
0.03

(0.08)
(0.08)
(0.06)

0.02
0.13

(0.09)
(0.11)

-0.27*
-0.28
0.07
-0.07
0.01
-0.10
-0.02
-0.00
0.04

(0.13)
(0.26)
(0.16)
(0.06)
(0.00)
(0.13)
(0.04)
(0.05)
(0.08)

-0.40***
-0.42***
-0.28
0.14
0.00

(0.11)
(0.12)
(0.15)
(0.18)
(0.17)

0.01
0.02*
-0.00
0.01
0.02
0.00
-0.00
-0.03
-0.09

(0.01)
(0.01)
(0.01)
(0.01)
(0.05)
(0.01)
(0.00)
(0.05)
(0.17)

13,100
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overestimating the concentration effect, students who pursued occupational concentration did
still see a significant benefit overall. Specifically, occupational concentrators, within the
population of non-college going individuals, were expected to earn $0.47 (p < .05) more per hour
on average.
Table 3
Wage Return on Occupational Concentration for Non-college Goers
(1)
(2)
OLS Regression
Propensity Matching
Hourly Wage
Hourly Wage
Coef.
Std. Err.
Coef.
Std. Err.
Concentration
0.69*** (0.20)
0.47*
(0.23)
N
3,050
Robust standard errors in parentheses
* p < 0.05; ** p < .01; *** p < .001

3,050

Category-specific Occupational Concentration
My final research question asked whether individuals who concentrated in different
occupational categories saw different benefits in relation to wage outcomes. Recall that the key
categories in which I was interested included the following: agriculture and natural resources,
applied STEM, business, communications, consumer services, health sciences, and trades.
Again, it is worth noting that my analyses compared category-specific concentrators to those
who earned no concentration. Additionally, I limited the population to non-college goers.
Table 4 presents the results associated with concentration in each different area. Based on
these analyses, there were very clearly differential benefits associated with concentration in
different occupational areas. There were three areas that presented evidence of a significant
benefit. First, Model (1) indicates that concentration in agriculture and natural resources was
significantly associated with an expected wage increase of $1.80 (p < .01) per hour. Model (6)
shows a significant expected wage increase of $1.47 (p < .05) per hour for students who
concentrated in health sciences. Model (7) presents evidence that concentration in a trade-related
occupational area was significantly predictive of an expected wage increase of $1.46 (p < .001)
per hour.
Among the non-significant findings were the categories of applied STEM, business,
communications, and consumer services. Model (2) focuses on concentration in applied STEM,
and while the coefficient was positive at $1.18 per hour, this was not a significant finding.
Similarly, Model (3) focuses on business occupational concentration, and the coefficient of $0.72
per hour was again nonsignificant. Communications is presented in Model (4) and is associated
with a nonsignificant negative coefficient of $0.16 per hour. The final category, presented in
Model (5), is consumer services. Concentration in this area was associated a nonsignificant
negative coefficient of $1.16 per hour.
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2,590
N
Robust standard errors in parentheses
* p < 0.05; ** p < .01; *** p < .001

2,570

2,540

Table 4
Wage Return on Occupational Concentration for Non-college Goers
(3)
(2)
(1)
Hourly Wage
Hourly Wage
Hourly Wage
Coef. Std. Err.
Coef. Std. Err.
Coef Std. Err.
Concentration
1.80** (0.55)
Ag/Nat Res.
1.18 (0.64)
Applied STEM
0.72 (0.73)
Business
Communication
Consumer Services
Health Sciences
Trade
2,520

-0.16

(1.08)

(4)
Hourly Wage
Coef. Std. Err.

2,560

-1.18

(0.63)

(5)
Hourly Wage
Coef. Std. Err.

2,560

1.47*

(0.65)

(6)
Hourly Wage
Coef. Std. Err.

2,680

1.46*** (0.40)

(7)
Hourly Wage
Coef. Std. Err.
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Discussion
In this study, I explored the relationship between occupational concentration in high
school and hourly wages three years after the anticipated high school graduation date. I was
particularly interested in looking at this relationship within the population of non-college going
individuals to determine whether high school occupational coursework could be seen as a viable
avenue to immediate postsecondary success in the labor market. Additionally, I aimed to identify
whether different areas of occupational concentration were differentially predictive of later
wages. While there has been previous work on the labor market returns of participation in career
and technical education in high school (e.g., Kemple & Snipes, 2000; Bishop & Mane, 2004;
etc.), this was the first study to explore how different categories of career and technical education
concentration might produce different results.
With the resurgence and rebranding of career and technical education in the United States
in recent years, understanding how secondary CTE concentration may predict eventual labor
market success is of interest to many different stakeholders: CTE participants, CTE school
practitioners, and policymakers in general. There is also a growing recognition that not all CTE
should be considered equal. Participation in different clusters relates to different outcomes in
different ways (Plasman, Gottfried, & Sublett, 2017; (Plasman, Gottfried, & Sublett, 2019;
Dougherty, 2016). Therefore, understanding how occupational concentration in specific CTE
clusters relates to labor market outcomes could add a great deal of insight into the nuances
associated with CTE participation.
This study provided some evidence that CTE does appear to be meeting one of its stated
goals—to help prepare students for success later in life (U.S. Department of Education, 2012).
Increasingly in recent years, this success has been focused both on college and career. However,
it is important not to lose sight of the substantial population that chooses not to attend college
and to focus specifically on career readiness for this population. For this group of non-college
going students, CTE may serve a different purpose than for those who go on to college, and it
may therefore be even more essential to focus on career readiness as the goal of CTE for this
population.
Using information from a nationally representative sample of high school students, I
found evidence that occupational concentration is beneficial, on average, across all individuals.
This finding aligns with previous studies looking at the relationship between CTE participation
and improved labor market outcomes (Dougherty, 2016; Hemelt et al., 2017; Kemple & Snipes,
2000; Theobald et al., 2017; Wagner, Newman, & Javitz, 2015). This is a particularly positive
result in light of the increasing amount of funding states have been investing in CTE
programming in recent years (McLaughlin, Groves, & Lundy-Wagner, 2018). Increased earnings
are associated with increased tax revenues, which can help justify this investment in CTE.
Ultimately, then, CTE participation appears to be beneficial both to individual students as well as
the society at large, at least in the short term. There is evidence that any wage benefit associated
with CTE participation may diminish over time (Bishop & Mane, 2004; Wagner et al., 2015), but
it is unclear whether these diminishing returns are consistent for both college and non-college
bound youth.
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For those students who did not matriculate to postsecondary education after high school,
the wage-CTE relationship was even stronger. These results held even after performing more
rigorous tests to account for potential selection bias into an occupational concentration.
Considering the propensity for individuals to live relatively near the geographical area they grew
up, and the notion that the relationship between moving farther from home and education is
positively correlated (Molloy, Smith, & Wozniak, 2011), this finding may be even greater
motivation for schools to focus on providing non-college going students with the opportunity to
pursue an occupational concentration.
Finally, there are very clearly some observable differences in outcomes that are
dependent on the CTE category of concentration. This finding highlights the importance of
considering CTE not just as a broad umbrella, but instead looking at the categories of CTE
separately to determine how, and for whom, each cluster may be most effective. The differences
across the categories raise some interesting points. First, in the agriculture and natural resources,
and trades categories, perhaps postsecondary education is not as necessary as it may be for
careers in different areas. Therefore, secondary CTE concentration in these areas may
successfully be providing the skills needed. Second, health sciences, recall, was one of the
occupational areas expected to see the most growth in the next decade. The finding that
occupational concentration in this area is related to higher wages without participating in
postsecondary education may bode well in helping to fill the growing labor market demands in
this field. With respect to applied STEM and business, it is likely that these areas may be more
apt to require postsecondary training to see true benefits. Finally, for communications and
consumer services, it may be the case that these areas do not have a particular need for specific
technical skills, thereby potentially devaluing any particular benefit from concentrating in these
areas.
The finding that CTE concentration is linked to higher wages in the short-term after high
school does provide some evidence that concentrators may be benefitting from participation
when observed through the three mechanisms lens. First, it is highly likely that these individuals
are obtaining job specific skills through CTE participation that will be of benefit in the labor
market – as evidenced through a wage increase. Second, it is also likely these students are
gaining additional academic skills, which ultimately may help them complete high school and
thereby earn higher wages. Finally, engagement and relevance, which are associated with CTE
participation (Gottfried & Plasman, 2018), have been linked with high school completion overall
(Rumberger, 2011), which is the first step toward success in the labor market.
Implications
There are a number of implications to consider based on the results of this study. First,
there are implications from the standpoint of the individual. Students who earn occupational
concentrations do, on average, receive a wage bump. For students who do not plan on attending
college, pursuing an occupational concentration may be a viable alternative that does provide at
least some advantage in the labor market. However, this decision may come with the caveat that
the benefit is limited to certain specific categories of occupational concentration and may
diminish over time. Specifically, benefits for non-college going occupational concentrators
appear to be limited to the agriculture and natural resources, health sciences, and the trades
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categories. It is interesting to note that, while there is certainly a growing requirement for at least
some postsecondary education in most jobs, a number of jobs in these three categories can be
obtained without any postsecondary credentials, and many of them do provide relatively good
wages. Additionally, the health sciences and trades categories are those in which there is
anticipated to be a shortage of trained labor, particularly for jobs that do not require education
beyond high school (Bureau of Labor Statistics, 2013; Giffi et al., 2015). On the other hand,
careers in the other categories may require more postsecondary training in order to secure the
higher paying jobs. Therefore, it may be necessary for individual students to consider these
different paths when identifying an occupational concentration—especially if they do not end up
going to college.
A second implication relates to schools and centers that provide CTE training. For these
schools, it is certainly a positive sign that occupational concentration is predictive of higher
hourly wages. However, it is again necessary to consider the nuance related to the individual
CTE categories. In order to ensure students are optimally situated to succeed after high school,
schools may want to focus on offering CTE coursework in areas projected to experience the most
growth or to see the larges gaps in labor supply. Working with local businesses to identify these
areas of need regionally may be one way to even further optimize course offerings.
Finally, CTE policy should continue to focus on the concept of college and career
readiness. Here, the emphasis is on the word “and.” CTE in high school is being asked to walk a
very difficult path in an effort to ensure that coursework is helping prepare students for both
college and career. While this is certainly the ultimate goal, it may be the case that college
readiness is not identical to career readiness. There are undoubtedly many overlaps between the
two, but it may be worth considering how these CTE classes are presented to students. Ideally,
CTE coursework will become simultaneously more rigorous and more relevant for all students.
Policymakers must continue to work with CTE providers to understand how best to ensure these
courses continue to be accessible to all students—both college and career bound.
Limitations and Future Research
There are a few limitations that are worth mentioning here, though these limitations may
help to guide future research in this area. First, though the analytic sample is based on a
nationally representative dataset, students were not randomly assigned into occupational
concentrations. For more definitive answers as to the causal effect of occupational concentration
on later wages, future studies may look to rely on random assignment or a natural experiment
(i.e., acceptance into a CTE program based on a defined cutoff score). In fact, there are more and
more opportunities to make these connections as state longitudinal data systems become more
accessible and include more information linking students’ academic experiences to labor market
and other later in life outcomes.
Second, though the dataset overall includes a quite substantial number of students,
disaggregation by student subgroup quickly becomes an issue when breaking out concentration
into specific CTE category. Again, with the growing accessibility and detail in state longitudinal
data systems, it may now be possible to explore some of these outcomes specifically by student
subgroup. Based on language found in the Perkins legislation, key groups of interest would
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include the following: students with disabilities, economically disadvantaged students, English
learners, and homeless students. A better understanding of how CTE concentration is linked to
key outcomes across these different populations of students could help identify where additional
policy may need to be directed to optimize CTE programming.
Finally, while I was able to identify occupational concentrators through the dataset, it is
not possible to speak directly to the course content involved in these various occupational
programs. Future work could place greater emphasis on exploring the experiences of students in
these programs to shed further light on how the proposed mechanisms mentioned in this study
play out in practice. Despite potential limitations, the findings from this current study present
promising evidence as to the role CTE participation may play for non-college bound students,
combined with results of previous research, an even clearer picture regarding the benefits of CTE
participation comes into focus.
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Appendix A
Items included in School Climate Principal Component Measure
The School Climate measure was created through a principal component analysis of responses to
the following question:
To the best of your knowledge, how often do the following types of problems occur at
[your school]?
-

Physical conflicts
Robbery or theft
Vandalism
Student use of illegal drugs while at school
Student use of alcohol while at school
The sale of drugs on the way to or from school or on school grounds
Student possession of weapons
Physical abuse of teachers
Student racial tensions
Cyber-bullying
Other types of student bullying
Student verbal abuse of teachers
Student in-class misbehavior
Student acts of disrespect for teachers
Student gang activities
1 = Daily
2 = At least once a week
3 = At least once a month
4 = On occasion
5 = Never happens
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