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APPENDIX B 
Promising Practices for Career and Technical Education  

This appendix provides an overview of promising practices in career and technical 
education along with a brief description of the Montgomery County Public Schools 
requirements under the Carl D. Perkins Act for career and technical education programs.    

The United States Department of Education s Office of Vocational and Adult Education 
(OVAE) reports that most high school students take at least one career and technical 
education (CTE) course, and one in four students take three or more courses in a single 
program area.  CTE is a significant part of the school experience and should be addressed 
in any school reform effort.  This chapter focuses on the promising practices of career 
and technical education.    

Career and technical education has undergone significant transformation over recent 
years, moving from the traditional vocational  education, or education for work  has 
been replaced with the academically richer education through work (Kazis 2005).   
Because of this reformation, there is emerging research on the subject, but very few 
conclusions can be drawn generally about career and technical education.    

Career and Technical Education Research Background.

 

The general consensus across 
research today is that the traditional vocational education model does not work in 
today s school and workplace.  Both students who go to college and those who go 
directly into a career need academic and technical skills, along with technological 
proficiency. In DATE, the Aspen Institute1 compiled research on career and technical 
education policies and practices.  A few broad conclusions emerged from existing studies 
on career-focused high school programs and schools (Kazis 2005):  

 

CTE appears to help less-motivated and more at-risk students stay in high school 
and graduate;  

 

CTE programs do not necessarily academically prepared a student for college-
level work;   

 

Employers would prefer to hire students with college credentials over those with 
only high school; however, for those who do not continue to college, jobs found 
with the help of career-focused programs in high school have a significant labor 
market payoff, particularly for low-income students and those who are the most 
at-risk;  

 

Results are mixed on career and technical education s affect on academic goals;   

                                                

 

1 The Aspen Institute mission is twofold: to foster values-based leadership, encouraging 
individuals to reflect on the ideals and ideas that define a good society, and to provide a neutral 
and balanced venue for discussing and acting on critical issues.  The website is at 
http://www.aspeninstitute.org/.   

http://www.aspeninstitute.org/


 
The evidence is inconclusive on the affect of participation in work-based learning 
programs, particularly internships and extended workplace experiences, on 
academic performance;  

 
It is possible to upgrade the academic content and rigor of CTE programs without 
sacrificing the technical and occupation-related component of the curriculum;  

 

There is a link between taking a concentration of CTE courses and higher wages 
in the short to medium time frame;  

 

Well-designed career-focused programs can improve employment, earnings, non-
academic skills, and career choices, particularly for at-risk and low-income youth.   

Promising Practices in Career and Technical Education.  Because career and technical 
education is undergoing a transformation from traditional vocational education to a 
more integrated academic and technical education, there is not a lot of research on best 
practices.  However, there is some research that suggest promising practices within career 
and technical education.  These practices are supported by evidence, but have not been 
studied rigorously.      

In addition, there are numerous barriers to CTE research.  The following are some 
specific issues that can be problematic to researching career and technical education 
(Brand):  

 

Identifying CTE students can be difficult because of the numerous ways 
participation in CTE classes can be characterized and defined; 

 

Making the connection between the technical classes and labor market 
participation is very challenging; 

 

Some CTE students take classes in several industry areas (such as pre-engineering 
and business) which makes it hard to identify the career major and subsequent 
links to college or career outcomes; and  

 

Another challenge in tracking student outcomes is that the external agents that 
provide industry certifications often do not report students performance on 
industry tests to schools.  

Most CTE researchers agree that the literature provides little evidence of performance 
results that can be generalized across all of CTE (Kazis).  For this report, OLO identified 
numerous themes in career and technical education that researchers identify as promising 
practices.  The remainder of this chapter provides an overview of promising practice 
themes in career and technical education and the alignment, if any, of the practice with 
MCPS Career and Technical Education Programs.   For individual information on 
individual programs, please see the Association for Career and Technical Education s 
website at http://www.acteonline.org/default.aspx, which provides detailed research on 
promising practices and CTE state profiles.    

http://www.acteonline.org/default.aspx


Theme #1:  Programs should integrate career and technical education with 
academic rigor and relevance.    

Career and technology education research has one overarching theme:  the knowledge 
and skills needed for students to succeed in college and careers are comparable.  
Effective CTE programs must proactively increase academic standards and combine 
technical and academic instruction into a comprehensive curriculum (Kazis).   

An empirical study2 completed by ACT provides evidence that whether planning to enter 
college or workforce training programs after graduation, high school students need to be 
educated to a comparable level of readiness in reading and mathematics.  The results are 
also supported by common types of knowledge and skills students needed to be ready for 
college and workforce training programs, even though the skills are taught and measured 
in technical versus academic settings.    

CTE programs are beginning to overhaul their curriculum to integrate academic content 
to the technical and career settings.  CTE supplements and expands the teaching of 
academic content, provides the context for learning academic skills in technical 
classrooms, and demonstrates how theoretical knowledge can be applied in real-world 
work settings.  For example, automotive-based classrooms not only teach the mechanics 
of how a car runs but also the physics behind combustible power generation, wind 
resistance and engine efficiency (Brand).  

Theme #2:  Students achieve more success in smaller learning communities.   

The National Conference of State Legislatures has created a summary of research on 
smaller learning communities (http://www.ncsl.org/programs/employ/slc.htm).  In 
general, research concludes that student achievement in small schools is at least equal, 
and possibly higher, in small schools in relation to larger schools. There are two 
collective research findings in most studies: about half of the studies show that students 
do no worse in small schools than in larger ones while the other half states that students 
in small schools do better on measures such as school grades, test scores, honor roll 
membership, subject-area achievement, and higher-order thinking skills assessments.  In 
addition, research shows that:  

 

Smaller schools help to close the achievement gap; 

 

Student attitudes and behavior are more positive in smaller schools, in particular 
with minority students;  

 

Smaller schools result in high attendance and lower dropout rates; and 

 

Students in small high schools do as well or better than students from larger 
schools on college-related variables such as entrance examination scores, 
acceptance rates, attendance, grade point average and completion.  

                                                

 

2 Ready for College and Ready for Work: Same or Different? 2006  

http://www.ncsl.org/programs/employ/slc.htm


Researchers have identified some structures of smaller learning communities to have 
promising results: 

 
Career Academies are "schools-within-schools" organized around career themes. 
They integrate academic and technical instruction, provide work-based learning 
opportunities for students and prepare students for postsecondary education and 
employment.  Additionally, local employer partnerships provide program 
planning guidance, mentors and work internships.  

 

House plans divide students in a large school into groups of several hundred 
within a house. Students take some or all courses with their house members and 
from their house teachers.  

 

Magnet Programs are programs opened to an entire school district that focus on a 
particular subject or career.  Programs can have competitive admission 
requirements or can be open to any interested student. Students in a magnet 
program stay together for their core classes and may take other courses with non-
magnet students. 

Theme #3:  The curricula of the programs should be aligned with industry, 
government, and postsecondary standards.    

Program standards serve as the basis for the curriculum structure and statewide 
assessments of learning.  CTE programs should create connections and partnerships with 
are creating connections with and pathways to the local industry, postsecondary 
education institutions, and government entities.  The Carl Perkins Act states that one of 
the ways the support the academic and career skills of students is to support partnerships 
among secondary schools, postsecondary institutions, baccalaureate degree granting 
institutions, area career and technical education schools, local workforce investment 
boards, business and industry, and intermediaries.

  

Federal and State Standards.  CTE standards should align with federal and state 
guidelines and mandates, not only for career and technical education but for academic 
content standards in such subjects as English and math.  The largest source of funding, 
the Perkins Act has specific accountability program standards required in order to receive 
grants.    

Industry Standards.  Career and technical education should support a seamless transition 
to college and career and the curriculum should reflect necessary knowledge and skills 
students are expected to master to be successful in the career.  These standards should 
align with current industry requirements in order to make the coursework relevant.  As 
stated in the Perkins Act, one of the core performance indicators for Career and Technical 
Education is the attainment of career and technical skill proficiencies, including student 
achievement on technical assessments, that are aligned with industry-recognized 
standards, if available and appropriate.

  



Postsecondary Standards.  Many states use dual enrollment to provide high school 
students, including CTE students, the opportunity to take college-level classes and 
potentially ease the transition to college and careers.  CTE should emphasize curriculum 
alignment and articulation with local community and four-year colleges.  This can allow 
students to see the necessary and reciprocal relationship between their academic and career 
goals, while earning college credit.  Dual credit can improved coherence between high school 
and college curricula, increase access to college, improve the quality of technical training for 
workers, and reduced college expenses. However, there is limited research verifying the 
impact of dual enrollment.    

Theme #4: Programs should be aligned with industry growth and decline as well as 
reflect emerging job opportunities.   

The labor market constantly changes and career and technical education must focus on 
those careers that are in demand.  CTE programs must maintain traditional programs that 
are still in demand but also provide programs in emerging and expanding fields such as 
information technology, communications and marketing, and environmental management 
(National Center for Education Statistics 2000).  

School programs that are up-to-date create a higher demand and interest for CTE 
students.  Schools who want to foster career and technical education must create 
coursework that is valued by teachers, students and the local business community.  The 
program must provide students with relevant skills and useful work experience.  School 
CTE programs must respond quickly and proactively to where the economy is headed, 
which requires the elimination of obsolete and dated programs and encouraging programs 
in growing technical fields that can lead to good careers and that interest high school 
students (Kazis).  

Theme #5:  Programs should include links to the local business community and 
provide for student work experiences.  

Career and technical education should allow students to connect to the local business 
community and the workplace.     

Connection to Local Business.  Program related employment can create personal ties to 
employers that pay off in better jobs during and after school. It can also help less 
academically successful and socially connected students have an advantage on 
employment and entry to competitive postsecondary technical programs (Kazis).    

Work Experience.  Career and technical education programs offer students the 
opportunity to see how theory is used and applied in very practical ways. Work-based 
learning helps students to acquire occupational knowledge and skills, engage in career 
planning and explore careers, learn all aspects of the industry, improve work-related personal 
and social competence, and increase motivation and academic achievement.  



There is general support for work-based learning in career and technical education.  Students 
engagement and interest increase, and surveys state that students believe that work-based 
experiences were helpful to their college and career planning.   However, results are mixed 
on its impact on academic learning and achievement.  There is some support that work-based 
learning reinforced academic knowledge; yet poor placements have lead to dismal, mis-
educative experiences, while quality work-based learning can provide benefits above and 
beyond what students get even in excellent classrooms (Lekes 2007).   

Theme #6:  Career and technical education teachers should have increased 
standards to meet career, technical as well as academic needs to improve the quality 
of CTE teaching.    

Teachers are a vital part of the learning process.  For potential CTE teachers, many 
schools of education prepare graduates for general education instruction and do not focus 
the preparation of CTE technical education programs.  Therefore, new teachers have 
limited knowledge about CTE, career clusters, career pathways, and real-world 
application of technical skills. As a result of most colleges of education not having a 
focus on CTE instruction, there is a shortage of qualified CTE teachers.  Many schools 
rely on industry experts to bring the needed technical knowledge and skills into the 
classroom (Brand).     

For an effective career and technology programs, career and technology teachers should 
have industry credentials, along with the academic training and instructional support to 
allow them to provide effective instruction.  Teachers should be taught to use CTE 
instruction and technical skills to supplement, enhance, and reinforce academic concepts.  
In addition, teachers should be provided with professional development on topics such as 
content knowledge; best practices; academic integration; and general teacher 
management practices (Brand).  

Theme #7:  There should be consistent assessment and greater accountability for 
career and technical programs.  

In the effort to reform career and technical education, continuous improvement and 
greater accountability require rigorous research including targeted evaluations, technical 
skills assessments, and better tracking of employment and earnings outcomes.. According 
to the National Assessment of Vocational Education (NAVE) of the USDE, there is 
currently little consistency of CTE measurement across and within states.  In addition, 
NAVE reports that standardized assessments used in most states ignore the wider range 
of knowledge and skills that are needed for success in college and careers (Brand).  

Researchers believe that there is a need for more meaningful and consistent data for 
career and technical education.  In addition, under the Carl D. Perkins Career and 
Technical Education Act of 2006 (Perkins IV), the federal government set out new 
performance accountability requirements for states and local programs.  Non-academic 
outcomes, including college matriculation and completion rates, skills attainment, 
completion of industry-recognized credentials, employment, and earnings, needs to be 



collected and analyzed in a more consistent and transparent manner.  There are, however, 
potential issues with increased data collection and accountability of CTE programs:   

 
There are very few assessments to measure technical skills and employability 
skills (Brand);  

 
Many CTE courses are assessed on academic standards, but the classes are not 
designed to teach reading, mathematics, and science skills (Brand); and  

 

The methods used to assess CTE are not reliable (Kazis). For example (1) most 
states measure outcomes using a direct-mail survey, which can skew results and 
(2) many states use tenth-grade assessments to measure CTE student progress on 
their academics, even though most courses are taken after tenth grade (Kazis).  

With greater accountability and performance measures, school systems should be able to 
evaluate whether programs meet student and employer needs, provides valuable 
instruction and shows improvement.  As a result, the school system has the option to 
eliminate the weakest programs, support the best, and encourage innovation and 
excellence.  One example of improved accountability is the state of Maryland, where 
CTE schools are expected to regularly identify the weakest 20 percent of their programs 
and to articulate a plan for their improvement or a decision about their future (Kazis).     

Theme #8:  Programs should connect and engage students.    

The National Research Council of the National Academies3 states that the fundamental 
challenge is to create a set of circumstances in which students take pleasure in learning 
and come to believe that the information and skills they are being asked to learn are 
important or meaningful for them and worth their efforts, and that they can reasonably 
expect to be able to learn the material.  Researchers generally agree that career and 
technical education programs can engage students in the following ways:  

Learning Style.  Career and technical education provides a range of learning 
opportunities that serve different learning styles.  CTE programs supplement traditional 
classroom experiences with more hands-on learning such as work experiences, 
speakers/seminars, and internships and allow for students to have numerous types of 
learning experiences (NAVE).   

Relevance.  For many students, CTE classes provide real world activities and technology 
that CTE classes more interesting and motivating than standard academic classes.  The 
ability to see the practicality and relevance of what they are learning allows many 
students to focus and learn by doing.  This engagement may result in an increase in 
academic achievement as the students becomes more interested in school overall 
(Earning, Learning). 

                                                

 

3 Engaging Schools:  Fostering High School Students Motivation to Learn(2003) 



 
Career Exploration.  Career and technical education may assist students in exploring 
career options, clarifying career goals, and understanding what is needed to achieve those 
goals.  A student may determine what their career goals are or, just as important, what 
those goals may not be (NAVE).  A determined career focus can also give a student a 
sense of direction and motivation, which may lead to improved performance and a 
smaller chance of dropping out.   In a study completed by NAVE, high school seniors 
describe CTE classes and related work experience as very helpful  to them in clarifying 
their career goals.     
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