CHAPTER 4

~ THE EVOLUTION OF
CAREER AND TECHNICAL EDUCATION
IN THE UNITED STATES
Robert B. Schwariz and Nancy Hoffman

In 2000, the Organisation for Economic Co-operation and Development
(OECD) released a report called From Initial Education to Working Life:
Making Transitions Work.! The United States was one of fourteen countries
that participated in the study which preceded the report. To help readers
understand the variation among the participating countries, the study team
created a typology based on how the countries organized their upper sec-
ondary. education systems to prepare young people for the transition from
school to work. The typology had four categories: apprenticeship. countries
(more than 50 percent of students in apprenticeship); mixed pathways coun-
tries (fewer than 50 percent in apprenticeship, but most in vocational educa-
tion); school-based vocational countries (more than 50 percent of students in
vocational education, mostly school-based); and general education countries
(more than 50 percent in general education). In the first category were Swit-
zerland and Germany, the “dual system” countries. In the second category
were Austria, Denmark, Norway, and the Netherlands. In the third category
were most other European countries, including France and the UK. And in
the final category, those that rely mostly on general education to prepare stu-
dents for the transition to employment; were countries including Canada,
Japan, and the Unijted States.

What “mostly” means in this context is that only about 20 percent of US
high school students are vocational “concentrators,” meaning that they take
at least three courses in a single vocational field during their high school
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years. When the OECD revisited the issue of how its member nations pre-
pared young people for work a decade later, it decided not to include the US
in a comparative chart showing the percentage of upper secondary students
in VET (vocational education and training).? This decision surprised and
dismayed US vocational policy makers, who, in addition to citing the 20
percent concentrators figure, also pointed to the fact that 75 percent of stu-
dents take at least one career and technical education (CTE) course. How
could OECD officials conclude that the US had virtually no students in
vocational education? The OECD’s answer was that, in its view, the require-
ment of only three courses was so minimal that it didn’t meet the interna-
tional threshold. By contrast, in Switzerland, a VET student at that time
typically spent three eight-hour days forty weeks a year for three years in an
apprenticeship at a work site and at least another day a week taking classes
at a vocational school.

Why is the secondary-level vocational system in the United States so
limited in scope? It is not because the US has a federal governance system
within which education is principally a state and local responsibility. After
all, the same could be said of Switzerland and Germany, yet those countries
have made explicit decisions to create national upper secondary VET sys-
tems within federalist structures in recognition of their link with national
economic and labor market policy. The US system evolved as it did because
of unique features of the nation. Above all, the US’s failure to build a strong
national vocational education system at the secondary level reflects a con-
tinuing debate about the purposes of K~12 education, a debate that began
in the late nineteenth century.

Despite these challenges, promising VET models do exist in the United
States, and these are now being scaled up through partnerships formed at
the state and regional labor market levels. In this chapter we examine the
development.of VET in the US and show how disagreements about the
purposes of education, along with issues of race and class, a historic separa-
tion between high schools and postsecondary education, and a lack of con-
nections between schools and the workplace, among other factors, affected
this development. We also look at some promising approaches and show
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how the US system is continuing to evolve and offer suggestions for how
a high-quality VET system can be implemented within the US context. A
strong American-style VET system can be built, one that will enhance the
chances that many more young people can prepare for productive careers. If

the OECD revisits its study in 2020, it will find that the United States in a
different place than it was a decade earlier.

THE HISTORY OF VOCATIONAL EDUCATION IN THE US
From the Committee of Ten Report to the Smith-Hughes Act, 1893-1917

The easiest way to understand the historical roots of the debate around voca-
tional education is to contrast two seminal reports about secondary edu-
cation in. America, both sponsored by the National Education Association
(NEA), the oldest and largest organization representing US educators. The
first of these reports, issued in 1893, resulted from the deliberations of a
ten-person committee chaired by Charles William Eliot, president of Har-
vard University, and made up primarily of 'university presidents and other
higher education leaders. The Committee of Ten was appointed in 1892
and charged with addressing fundamental questions about the purposes and
structure of the American public high school. Public high schools were at
that time still a relatively new phenomenon on the education landscape, and
they were serving fewer than 5 percent of the fourteen-to-seventeen-year-
old population. However, the massive wave of immigration that had begun
in the 1880s was already well under way, and there was rising pressure to
expand access to secondary education. The US economy was also becoming
more industrialized, and there were increasing calls to strengthen the con-
nections between schooling and the needs of a rapidly changing economy.
'The Committee of Ten’s report called for a uniform grade structure—four
years of high school after eight years of primary education—and for a college
preparatory curriculum for all students: “Every subject which is taught at
all in a secondary school should be taught in the same way and to the same
extent to every pupil so long as he pursues it, no matter what the probable

destination of the pupil may be, or at what point his education is to cease.”®
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The report was seen as a call for reform and modernization in that it argued
for the inclusion of the sciences and modern languages alongside the tradi-
tional classical subjects.and for space in the curriculum for elective subjects.
But its primary contribution was the powerful case it made that all high
school students deserved access to the same rigorous liberal arts education,
not just those headed for college.

By the time the next NEA commission issued its report, in 1918, “The
Cardinal Principles of Secondary Education,” the recommendations of the
Committee of Ten had been overtaken by the economic and demographic
changes of the intervening twenty-five years. By 1918, over 25 percent of
fourteen-to-seventeen-year-olds were attending high school, and immigra-
tion had changed the composition of the high school population dramati-
cally. The schools were seen as the principal vehicle for not only socializing
newcomers into American mores and values but also for preparing them for
employment in an increasingly industrialized economy.

The Commission on the Reorganization of Secondary Education that
issued “The Cardinal Principles” report was very different from the compo-
sition of the Committee of Ten. This time it was education professors and
school leaders, not university presidents, who issued the prescription for the
organization and programmatic focus of high schools. Under the banner
of democratization and the recognition of individual differences, the com-
mission articulated a new set of seven objectives for secondary education:
health, command of fundamental processes, worthy home membership,
vocation, civic education, worthy use of leisure, and ethical character. Of
these, the only one that addressed the academic purposes of education was
“command of fundamental processes” (literacy and numeracy), which was a
far cry from the rigorous academic program the Committee of Ten laid out
for all students.

“The Cardinal Principles of Secondary Education” created an opening
for those organizations most interested in strengthening the connection
between the world of schooling and the world of work. Although “voca-
tion” ‘was only, one of the seven principles, a broad business-led coalition had
formed around the turn of the century on behalf of vocational education
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and greater diversification of the high school curriculum, both to engage an
increasingly diverse student population and to meet the needs of an increas-
ingly skill-based economy. The coalition included trade union leaders who
saw vocational education as a vehicle for dignifying the importance of skilled
labor, philanthropists, and social reformers who believed in inculcating the
moral value of work, and education reformers who saw hands-on vocational
education as an antidote to the stultifying pedagogy that characterized high
school instruction at the time.

In 1906 this diverse reform coalition created the National Society for the
Promotion of Industrial Education, a lobbying group to promote the expan-
sion of vocational education at the state and local levels and to argue for fed-
eral support as well. In response to the society’s efforts, Congress appointed
in 1914 a Commission on National Aid to Vocational Education, arguing
that vocational training “would vitalize general education and democratize
schooling by adapting it to the real needs of children, promote industrial
efficiency and national prosperity, decrease labour and social unrest, and
promote a higher standard of living for workers.” The commission recom-
mended federal grants to the states to promote vocational education, with a
particular focus on training vocational teachers. It proposed legislation that
was later introduced by two of the commission’s members, Senator Hoke
Smith and Representative D. M. Hughes, both of Georgia, and passed by
Congtess (with minor modifications) in 1917 as the National Vocational
Education Act, subsequently known as the Smith-Hughes Act.’

Smith-Hughes was the first federal grants program in K~12 education,
providing matching funds to states to support the expansion of industrial
education as well as agriculture and home economics. The law created a
Federal Board of Vocational Education to distribute funds to states, and
states were required to designate an existing entity or create a new state body
to administer the funds, thereby acknowledging and abetting an increasing
state role in local communities and schools. It gave states flexibility in deter-
mining whether to use'the funds to support vocational programs in full-time
high schools or to support students who enrolled in part-time vocational
centers. In the early years following enactment, over 90 percent of the funds
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was John Dewey, the:country’s leading proponent.of applied education, or
“learning by doing,” whe:called the legislative proposal “the greatest evil now
threatening: the forces of democracy in:education.” Ultimately, the educa-
tors-and. their allies iprevailed.. The!truth.is that neither:the hopes: of the
vocational education:-advocates nor the fears-of:its: critics;were fully realized
in the three decadesfollowing:passagé-of the:Smith-Hughes-Act: Vocational
enrollments inever rose:much: over 20:percent, and most:yocational:students
continued to take the coreiacademic subjects.along with:their:occupational
courses.

“The themessounded:in the Chicagolegislative battle have haunted discus-
sions of vocational-education:through-the decades: Critics have continued
to raise concernis abouit:the .undue-infliience of industry.in. advocating for
an-overly narrow.and utilitarian:conceptiofi of-education, one that may suit
the needs of employers-at the:expenseofiequipping young:people with a suf-
ficiently solid foundation of-academic knowledge and:skills:to.be informed,
engaged citizens-and lifetime:learners: Crities:have dlso. been quick to:point
out that while:the comprehensive high-schools:that flourished in the:suburbs
in the 1940s:and 1950s-might seem' to have been  democratizing institu-
tions, theireality:was that mostly separate tracks were organized in ways that
largely reflected: the: existing social class ‘structure. The sons and daughters
of professional families were assigned:to honors or college prep tracks, and
the children from low-income and minority families were mostly assigned
to vocational programs.or to .a third “general ‘education” track that resulted
in a high school diploma but prepared people neither.for college nor work.

The Legacy of Racial Discrimination

The story-of vocational education in America is inextricably linked to issues
of race and poverty, and those issues have played out primarily in-urban and
rural school districts, not in suburbia. While the battles over separate versus
comprehensive secondary:schools were fought in industtialized urban centers
like Chicago; a more fundamental struggle took place in the southern states,
where schools remained segregated by:law until the 1950s. Despite the rhet-
oric of “separate but equal,” the education of black children:in the decades
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following the Civil War was almost entirely limited to schools designed to
prepare them for manual labor, initially in the fields and later in factories.

The manual or industrial training that emerged after the Civil War had
a specifically racial theme: how to teach the virtues of hard work to black
people, whom many southerners thought had weak moral character and
lazy work habits developed during enslavement. Booker T. Washington, the
president of Tuskegee Institute and the most prominent black leader in the
late nineteenth century, famously argued that black advancement required
an acceptance of the social order that prevailed in the South and that black
people needed “to learn to dignify and glorify common labor . . . No race
can prosper till [sic] it learns that there is as much dignity in tilling a field
as in writing a poem.”” Washington’s views were challenged by the leading
black intellectual of the period, W. E. B. Du Bois, who pressed the case for
an education to prepare black students for exercising the rights and aspi-
rations of fully emancipated citizens through a.classical liberal arts educa-
tion. Because black children were seen by white southerners as fit only for
relatively low-level agricultural, industrial arts, or home economics training,
while the schools prepared white children for a broader array of academic
and vocational choices, it is not surprising that many black leaders today
continue to see vocational education as the denial of opportunity rather than
a route to upward mobility. '

In the North, where by law blacks were entitled to equal educational
opportunity, issues of race and class and vocational education played out in
more subtle ways. Boston serves as an example. Like many northern urban
districts, Boston historically had a mix of citywide and neighborhood-based
high schools. Its three leading citywide high schools admitted students by
examination and, until quite recently, were the only high schools exclu-
sively focused on college preparation. The eight or nine neighborhood high
schools typically offered college, general, and vocational tracks but had low
completion rates and even lower postsecondary enrollment rates. There was
only one citywide vocational school, Boston Trade, but its reputation was so
abysmal that it was closed in the 1970s. There were two avenues for upward
mobility in Boston through the 1950s and early 1960s for young people
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with only a high school education—the trade unions and the civil service—
and getting access to those avenues depended at least as much on family
connections as on paper qualifications.

It was changing student demographics and a changing economy that
together finally brought about change in the schools. Several years of protest
by leaders of the African American community—which needed the high
schools to function for its children, because they did not have access to the
informal networks to place them in the trades or public service jobs—led
to a sweeping federal school desegregation order in 1974. The protests cast
a searchlight on not only the glaring inequities in access and opportunity
based on race but on the reality that the only high school students well-
served by the system were those in the three citywide examination schools.?
Hopes for a modernized and revitalized vocational education system in Bos-
ton rested on the construction of a citywide Occupational Resource Center,
which opened with much fanfare in the mid-1970s but was never given
anything like the resources and support needed to fulfill the ambitions of
its advocates. Today called Madison Park Technical Vocational High School,
under new leadership it is overcoming its history, building industry-aligned
programs in partnership with local employers and higher ed institutions.

It is important to note that during this period there were also much-
celebrated examples of strong vocational high schools in other northern
urban centers, most notably in New York City. These were typically specialty
schools focused on preparing young people for work in a specific industry
that had very strong support from industry partners. Aviation High School
and the High School of Fashion and Design, established in the 1920s, main-
tained strong national reputations in the 1960s and 1970s and continue
to be leaders in the field. Several such specialty schools exist today as part
of a resurgent CTE sector in New York. The city counts 50 CTE schools
among its 400 high schools, nearly half of which have been opened since
2010, and there are an additional 220 CTE programs in 75 comprehensive
high schools. Together, these CTE high schools and programs serve about
25 percent of New York City’s high school population and are increasing in
popularity.” While New York City has had its own history of troubled racial
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politics surrounding the schools, especially during the bitter fight over com-
munity control in the 1960s, its best vocational schools have continued to

enjoy broad community support.

Federal-Led Expansion in the 1960s

While cities like Boston and New York had their own versions of locally
controlled vocational education, many states developed systems of stand-
alone vocational schools. Indeed, Massachusetts was the national leader in
this regard, when in 1908 it opened three industrial schools. Such schools
developed across the US over the following decades.

However, a major expansion of vocational education did not take place
until the 1960s, supported in substantial measure by the passage of the Voca-
tional Education Act of 1963 that provided funding to support the con-
struction of area vocational centers and enable comprehensive high schools
to grow their vocational offerings. The expansion was fueled by the entrance
of a large cohort of students, the baby boomers, into schools. Policy makers
believed that more young people would need to be trained for the expanding
industrial labor market and that the current supply of vocational programs
could not meet this need. This legislation also required states to provide
explicitly for disabled, bilingual, low-income, and disadvantaged students
living in economically challenged communities. Additionally, it mandated
that there be strategies for attracting youth to occupations not traditional
for their gender.

The role of this federal law is significant, because in the United States
elementary and secondary education (including vocational education) is pri-
marily the responsibility of state and local governments. In fact, over 90 pet-
cent of the funds supporting schools comes from state and local taxes. One
of the intriguing features of the US system is the disproportionate policy
influence federal programs can have despite the government’s modest finan-
cial contribution to the overall education budgets of states and school dis-
tricts. This is the case, in part, because there is so little state and local funding
deliberately earmarked to support reform and innovation.
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From “Vocational Education” to “Career and Technical Education”

The 2006 reauthorization of the Perkins Act was titled the Carl D. Perkins
Career and Technical Education Act.!® This title change was designed in part
to underscore the importance of upgrading and modernizing vocational pro-
grams to prepare young Americans to compete in an economy increasingly
characterized by globalization and the speed of technology-driven change.
The new law introduced some substantive changes as well. Although the
law continued to require that 85 percent of funds be distributed to eligible
local recipients—school districts, area technical centers, community or tech-
nical colleges—there is a new focus on encouraging states to use the 10
percent state set-aside for “leadership activities” to support the development
of regional consortia bringing together employers, high schools, and post-
secondary institutions. In a recent survey of state CTE directors, forty-two
states reported using at least some of their leadership funds to support this
kind of partnership activity, while most of this funding remained focused on
technical assistance and professional development, two functions essential
for program improvement.!!

Two other aspects of the Perkins Act have marked the transition from
vocational education to CTE. One important innovation added in the 1990
reauthorization reflected a new emphasis on career—meaning entry and
advancement in an industry, not just preparation for a first job. All Perkins-
funded CTE programs are now required to include a component designed
to introduce students to “all aspects of the industry” in which their particu-
lar program is situated. This means, for example, that high school students
enrolled in a certified nursing assistant program should develop some under-
standing of the larger health-care industry.

A more fundamental shift has been the increasing attention paid to out-
comes. This has been part of the larger focus on accountability that has char-
acterized the federal role in education over the past two decades. Although
there has been considerable pushback on this aspect of the federal role in
the last two or three years, with the pendulum now swinging back from
federal to more state control, the insistence on measuring program impact
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by looking at such indicators as high school graduation and postsecondary
enrollment rates, certificate or degree completion, and successful transition
into the labor market will only grow stronger. There are a handful of states:
where the development of longitudinal databases makes it is possible to link
wage records to student records so that policy makers and parents can track
the returns to academic majors or technical programs for at least a decade
postgraduation. As these kinds of data become more available to policy mak-
ers and to parents and students, it should provide additional momentum
behind the growing movement to reform and modernize CTE programs to
better align them with the needs of regional labor markets.

Another key element of the 2006 Perkins Act is the support for “aligned
programs of study” that begin in high school and seamlessly connect to
majors and specializations in technical and/or community colleges. Although
the law now mandates that all local recipients of Perkins funds must offer
at least one program of study, nearly half the states require that at least 50
percent of all Perkins funds distributed to localities be spent on programs
of study, and twelve states require that all Perkins funds distributed to local
secondary programs be used to support programs of study.'? The revised law
ensures that secondary and postsecondary planners work together to create
a broad sequence of courses leading to the completion of a two-year degtee,
certificate, or license.

VOCATIONAL EDUCATION IN THE US TODAY

The structure of the US education system differs sharply from those of Euro-
pean countries, and, as a result, vocational and technical education operates
quite differently as well. In European nations, upper secondary vocational
education begins when students are sixteen and ends at when they are nine-
teen or twenty. In those three or four years, students get the equivalent of the
last years of a US high school CTE program and a community.college career-
focused credential that enables them to enter the labor market directly. Thus,
while vocational education is the mission of a single institution in Furopean
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systems, career and technical education in the US spans two sectors—K-12
and higher education. This cross-sector need for alignment and collabora-
tion makes for a complicated and, some would say, ineffective workforce
preparation strategy for young people in the US.

High School Programs

The “college for all” message that has pervaded education in the last two
decades means that the academic side of high schools has received much
more attention from policy makers than CTE during this time. Most states
have worked to have all students meet the same high school graduation
requirements, whatever their post—high school path: four years of English,
three of math (Algebra I and II, geometry), three of lab science (biology,
chemistry, physics), three and a half of social studies (chosen from US his-
tory, world history, geography, economics, and government), and two of a
language other than English. In some states, this has become the default
course of study, requiring parents who object to opt out of this curriculum
for their children. As the 2000 OECD report noted, the implicit assumption
is that a rigorous general education constitutes the best preparation for work
and career, leaving little time for other coursework.

Programs and courses offering career preparation at the high school
level are delivered in many different forms and structures as school leaders
attempt to fit career-focused learning into a demanding academic program
of study. The comprehensive high school is the predominant structure in
both rural areas, where they are regional and serve a dispersed and varied
student body, and most suburbs, where there is one (or, at most, two or
three) high school. Comprehensive high schools have both academic and
CTE tracks, although some proportion of CTE students are placed in the
higher sections of academic courses with their college prep peers. In some
instances, these large schools have been broken down into smaller learning
communities or even separate schools with their own principals housed in a
single large building. Such smaller entities, often called career academies, are
organized around career themes—media, health care, leadership, social jus-
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tice, business, information technology, and the like. While they often sound
like career-preparation programs, most of these academies are not intended
to lead directly to work after graduation. In addition, they rarely have the
equipment and resources needed to teach the trades. Instead, the idea is to
engage young people in school by providing applied learning that demon-
strates the relevance of schooling and therefore stems dropout. At best, they
integrate career learning into the traditional disciplines, which may include
internships, a partnership with an employer, or a community service oppor-
tunity for the purpose of career exploration. In these instances, the boundary
between CTE and academics begins to blur. These small programs also pose
definitional problems, since students may or may not be counted as CTE
participants.

CTE is also delivered through schools devoted primarily to career prepa-
ration, although such schools only constitute 4 percent of US high schools:
high schools in large urban areas devoted to a single career area (e.g., avia-
tion science, health, engineering, and information technology careers);
stand-alone vocational schools offering multiple programs serving either
an entire region or a smaller city; and, finally, vocational-technical centers
that serve students who are transported there for part of the school day.
All these variants share the goal of preparing students to enter further edu-
cation, most frequently a two-year community college, or, in a decreasing
number of cases, to enter the workforce directly from high school. Increas-
ingly, CTE programs. provide licensure or industry certifications conferred
through assessments set by the state or by a sector organization (e.g., X-ray
technician license, CISCO certification). CTE schools are increasingly also
mounting demanding science and technology programs in addition to the
trades (plumbing, electrical, automotive). Examples include biomanufactur-
ing and cyber security, both courses of study that lead to state certification
with clear pathways into two- and four-year degrees.

We offer short profiles of exemplary schools or centers to illustrate the
range of institutional models that provide high-quality career-focused edu-
cation in today’s US secondary school landscape.!® Each serves a substan-
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tial proportion of low-income students. Most have impressive high school
graduation and postsecondary enrollment rates. Some represent models that
have already been scaled, and others models that could be scaled. While all
have work-based learning opportunities built into their design and show
significant evidence of engagement with employers, none (with the pos-
sible exception of Worcester Tech) sees itself as primarily in the business of
preparing young people for employment immediately after high school—a
responsibility that, in the US context, is assigned primarily to postsecondary
education, not to high schools.

Model 1: Worcester Technical High School, a Stand-Alone
Urban CTE High School

In June 2014, President Obama gave his only high school commencement
address of the year at Worcester Technical High School on the outskirts of
Worcester, Massachusetts, a city of 181,000 and the second largest city in
New England. Although in 2006 “Worcester Vo-Tech” was declared a failing
school, today it is one of the highest-performing schools in a state known for
high academic achievement. The president used his address to highlight the
many opportunities available to the largely low-income population. Indeed,
57 percent of students are classified as “high needs” and 44 percent as “eco-
nomically disadvantaged.” The growing interest in CTE that began in the
2000s has brought nationwide attention to Massachusetts’s vo-tech schools,
as they are called, as being engines preparing young people for the many
open technical and technology jobs in the new economy.

A US Department of Education Blue Ribbon School housed in a $90
million state-of-the-art building on a 400,000-square-foot campus, Worces-
ter Tech represents the best of the full-time vocational high school model.
Perhaps most impressive is the work experience the 1,400 students gain at
Worcester Tech. Students work in profit-making enterprises, both inside the
school and externally. The student-run 125-seat restaurant serves meals to
the public at reasonable prices. Also operating at the school are a salon and
day spa, a sixteen-bay automotive service center, a full-service bank with
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ATM, and a state-approved preschool. Partnered with one of the highest-
ranked veterinary schools in the country, Tufts at Worcester Tech provides
subsidized animal care to low-income families in the Worcester area; stu-
dents pair with Tufts veterinary medicine students to participate in the treat-
ment of more than 250 animals per month. The carpentry, plumbing, and
electrical students built the veterinary clinic, which is housed in a wing of
the school; also, the graphic students created the name and designed the logo
and brochures, and the painting and design students created the signage.
But the school does not neglect important skills, like writing, that are highly
valued in the workplace and in college. A current instructional focus in all
classes, both academic and technical, is having students demonstrate their
ability to write for a variety of audiences. Students are creating writing port-
folios and must demonstrate both their ability to write in technical language
as well as to do close reading of texts.

For over forty years, Worcester Tech, like all the Massachusetts vo-tech
schools, has followed a unique schedule: the first four months of ninth
grade, students circulate among each career area offered, after which, with
advising, they pick their area of concentration. There on, the schedule
alternates—a week of academics, a week of shop. With higher-than-state-
average low-income and special education populations, along with the full
array of vocational programs, the vo-tech schools offer Advanced Placement
courses and dual enrollment for college credit. Today, many of the twenty-
six regional vocational high schools and three agricultural schools have wait-
ing lists, show strong results on Massachusetts’ state assessments, and boast
higher high school completion rates than the state average.

Model 2: Center for Advanced Research and Technology,

a Regional CTE Center

A part-time regional career center located in Clovis, California, near Fresno,
the Center-for Advanced Research and Technology (CART) provides half-
day programs for thirteen hundred eleventh and twelfth graders from fifteen
area high schools.* While CART uses CTE funds and has some programs

that are standard to California’s Regional Occupational Programs, nothing
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is standard about a CART education, from the facility to the approach to
learning. With echoes of the Coalition of Essential Schools, a popular high
school reform effort in the US begun in the 1980s, CART states that the
vision for the school is “to create an environment where the students learn
to use their minds well.” |

The 75,000-square-foot CART building, designed to replicate a high-
performance business atmosphere, is organized around four career clusters:
professional sciences, engineering, advanced communications, and global
economics. Instead of classrooms, teachers, business partners, and invited
experts work in large open spaces filled with equipment, work stations, and
student work; these spaces are similar to those in a high-tech start-up, a
maker space, or a science lab. Within each cluster are several career-specific
laboratories in which students complete industry-based projects and receive
academic credit for advanced English, science, social science, and technology
coursework. Boundaries between disciplines don’t exist since students are
problem solving and learning just as they would in the real world. Students
do everything from testing water in the Sierras, to trying out aviation careers
by flying planes, to learning aquaculture. Teaching teams include business
and science partners, and many of the teachers themselves have extensive
professional experience.

The school’s website captures the flavor of CART by featuring “This Week
at Cart,” short pieces written by students about their current work. Student
Amaya DeVore recounted her activity: “My project team and I are raising
Chinook Salmon. Aletha and Tom Lang at Aquarius Aquarium decided to
take the time to be our mentors for this project. They teach us the neces-
sary techniques to hatch salmon, and learn about the fragility of our planets
aquatic resources and animals. In May we will be releasing our Salmon into
the river and they will finally live their life in the open water.”!

There are no grade or test requirements for admission to CART; students
must make the case for themselves as appropriate to the CART philoso-
phy and demands. Through learning plans, individualized attention, and
collaboration with business partners, teachers, and parents, students design
programs of study that qualify them to pursue the postsecondary path of
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their choice, from entry-level positions, to industry certification, to uni-
versity admission. A 2011 study commissioned by The James Irvine Foun-
dation showed that “CART has successfully increased community college
and CSU/UC attendance for all students regardless of gender, ethnicity or
economic background . . . Results for African American students were par-
ticularly dramatic with 68% of students from CART entering community
college compared to only 32% of African American graduates statewide.”!®

In 2015, journélists Deborah Fallows and James Fallows visited a number
of small towns for Atlantic’s Futures Project “to see how people are adjust-
ing to the economic, environmental, and technological opportunities and
challenges of this era.” CART was among the schools they visited. Deborah
Fallows noted, “We have by now visited several career-track high schools and

community colleges around the country . . . but have never seen a school

quite like CART>Y

Model 3: Wheeling High School, a Comprehensive High School

An example of a comprehensive high school with a STEM focus for all,
Wheeling High School serves seventeen hundred students from six commu-
nities in the northwest suburbs of Chicago.!8 While the programs and career
exploration opportunities Wheeling offers may be similar to those in a less
diverse, more affluent suburb, the Wheeling student population is 59 per-
cent Hispanic and 31 percent white, with the remaining 10 percent having
black and Asian backgrounds, and about 41 percent of the students are low
income. In addition, many students speak a language other than English at
home. US News & World Report recently recognized Wheeling as one of the
best high schools in the state of Illinois. On graduation, nearly 90 percent of
its students pursue postsecondary opportunities.

Wheeling offers challenging academic coursework, including twenty-four
Advanced Placement and college credit courses in business, engineering,
architecture, and nanotechnology. Students can also earn industry-recog-
nized certifications in automotive technology, computer technology, health
careers, and manufacturing, credentials that can provide access to a job to
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supplement the costs of further education. Indeed, Wheeling has partner-
ships with a number of area universities and community colleges, and at one
community college students can earn a full associate degree at no cost.

Technology is woven throughout the school. There are fifteen computer
labs, Smartboards in classrooms, and a twenty-first-century media library.
Also, every student gets an Apple iPad Air to use during their years in the
school and to keep after graduation. Wheeling High School also benefits
from a unique new Center for Career Discovery, which serves six high schools
in District 214. The center facilitates the development and coordination
of customized, authentic learning experiences, many outside of classrooms,
that provide opportunities to support all students in their skill develop-
ment and decision-making and with determining their postsecondary goals
and future career paths. Students can choose supported, independent, and
micro internships, each with different requirements. In addition, students
can participate in industry tours, job shadowing, and classes cotaught by an
industry professional and school faculty. These experiences provide students
the opportunity to observe and engage with professionals in their typical
work setting; learn specific job tasks of the person they work alongside; gain
insight into the career planning process; identify potential career opportuni-
ties with possible majors of study; develop critical thinking competencies
and problem-solving abilities; and have the opportunity to improve the abil-
ity to communicate, including developing and utilizing networking skills.
For example, Wheeling students participating in the engineering and manu-
facturing program’s Project Lead the Way are working with NASA to build
brackets and handles for the International Space Station.

Model 4: Energy Tech, a CTE Early College High School

Energy Tech, a career-focused high school founded in 2013 as part of the
City University of New York early college network, specializes in preparing
students in engineering and technology fields. Early colleges offer students
at risk of not completing a postsecondary credential the chance to earn up
to an associate degree while in high school. The average early college student
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graduates with a year of college credit. Career-focused or CTE early col-
leges start students on a broad pathway aligned with regional labor market
demand.

The students at Energy Tech in Long Island City, Queens, are as diverse
as the city’s population, and admission is open to all. Asians make up 18
percent of the student body population, blacks 10 percent, Hispanics 53
percent, and whites 15 percent. But as is unfortunately typical in science
and tech programs, the student body is 79 percent male and 21 percent
female. The small school—fewer than five hundred students—performs
well, with 95 percent of the students completing the approved college- and
career-readiness curriculum, a percentage substantially above that of either
the Borough of Queens or New York City as a whole. Indeed, the school has
gained a reputation.for excellence in its years of existence, with applications
far exceeding spots in the ninth-grade class.

On a typical day at Energy Tech, as the school website explains, some stu-
dents are engaged in discussion about Macbeth and others are in the science
and engineering labs testing the solar ovens they designed and built, while
still others are constructing prototypes for deliberately complex machines.
Later in the day, some students may be off campus learning from a New York
City energy company about what the work world entails.

To build a pipeline of young job candidates, Energy Tech partners
with Con Edison and National Grid. These companies work closely with
the school to provide job shadows and internships and to help shape the
school’s curriculum by connecting classroom learning to what happens in
their industry. The school’s industry liaison, who recruits new companies
and works with National Grid and Con Edison to develop and manage stu-
dent experiences, said:

In addition to all their core academic subjects, and the career and technical
education within the engineering, [students are] also getting what . . . we like
to call twenty-first-century or leadership skills—how to speak to profession-
als, how to network, how to have a polished resume, even if you're just getting
out there in the workforce for the first time. You're infusing what the work-
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force needs right here in this school, making sure we’re mapping backwards
from the skills that are needed at entry-level jobs to what they’re learning in
the classes . . . to make sure they’re the most competitive candidates for what

the engineering and energy industries need for tomorrow.

Energy Tech also partners with nearby LaGuardia Community Col-
lege to provide free college courses to students-starting in grade 10. The
school’s principal noted that students “will leave us with not only a high
school diploma but also an associate’s degree and the experiences needed to
go directly into competitive STEM jobs or four-year colleges. We believe
they will take these skills, understandings, and qualifications, and will go on
to solve complex problems and make our world a better place.”’

Model 5: Districtwide Career Academies in Long Beach, California

Among the highest-quality career-focused high school reform strategies in
the country, Linked Learning is an approach now deeply embedded in nine
California districts and expanding elsewhere.?’ A decade of support from
'The James Irvine Foundation and a multitude of partners, including Jobs for
the Future (JFF), has provided districts with technical assistance, capacity
building, research, and resources to build out the Linked Learning approach.
Certified Linked Learning pathways are built around four elements: rigorous
academics, real-world technical skills, work-based learning, and personal-
ized support. California has passed legislation to expand Linked Learning
and appropriated $500 million for the California Career Pathways Trust, an
initiative that draws in part on the Linked Learning approach.

Starting in 2009, Long Beach Unified School District (LBUSD)
embraced Linked Learning as a districtwide structure for redesigning all its
high schools, and now almost all its students are currently in career-themed
pathways. LBUSD high schools are large, some with more than four thou-
sand students. Prior to Linked Learning, they had been organized into
smaller learning communities, but not with industry-connected themes.
Today, the high schools have pathways in architecture, construction, and
engineering; media and communications; health science and medical tech-
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nology; engineering and design, manufacturing, and product development;
and public service.

Because LBUSD committed to enabling students to experience the real-
world applications of their classroom work, the district had to make sub-
stantial changes in the way it did business. California State University, Long
Beach, established a Linked Learning teacher-training program and in-ser-
vice workshops to support teachers in providing project-based, integrated
academic and career-focused units of study. LBUSD also provides teacher
externships in industries to enable teachers to design projects and assign-
ments reflective of the demands of employers. And because of stable and
trusted district leadership and the close proximity of both Long Beach City
College and Cal State Long Beach, partnership agreements forged between
these institutions mean that LBUSD graduates can matriculate into path-
ways aligned with their high schools’ Linked Learning theme.

Postsecondary CTE Programs

While these five models represent promising approaches to CTE at the high
school level, most career and technical preparation occurs at the postsecond-
ary level in community colleges.

The challenge community colleges face is that they have multiple mis-
sions, only one of which is career preparation. Their two major missions,
transfer and workforce preparation, have their origins in the history of
two-year colleges. In some states, junior colleges, as they were once called,
developed out of high schools to provide college preparation at a time when
private universities wanted to shed the first two years of undergraduate, gen-
eral education work. They also had a vocational mission to prepare accoun-
tants, clerical workers, and salespeople. In the early decades of the twentieth
century, two-year programs included private “finishing schools” for young
ladies wanting to be stenographers and secretaries should they have to enter
the labor market. Public, municipally owned, and private junior colleges
continued to grow through the first half of the twentieth century. For much
of this period of development, these institutions suffered from a confusion
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about whether they were “expanded secondary schools or truncated col-
leges.”®! But the real boom in public community colleges came as the birth
rate swelled in the 1950s and 1960s and as the GI Bill of 1944 provided
support for older students to return to college. The women’s movement of
the 1960s and 1970s had further impact on community college expansion
as women entered higher education in large numbers.

Community college workforce programs fall into two broad categories:
noncredit and credit-bearing leading to a degree or certification. Noncredit
programs include the myriad revenue-generating programs that community
colleges mount to meet employer needs, as well as short-term noncredit cre-
dentials for the general population wanting reskilling or upskilling. Credit-
bearing programs provide the basic courses or requirements for a major in a
four-year institution and for entering the workforce with an associate degree.
The best community colleges have designed their workforce programs so
that they meet both the transfer and immediate labor market entry goals.
For example, Bunker Hill Community College in Boston offers a biomedical
engineering degree that prepares students to enter the labor market and to
transfer to a four-year institution. The course catalog states that “the Asso-
ciate of Science in Engineering Program is offered as part of a response to
the long-term shortage of skilled workers in the engineering workforce . . .
and to address the workforce demands of Greater Boston. The curriculum
is structured to mirror the freshman and sophomore years of a university
engineering degree . . . The curriculum offers two options: a Biomedical

Engineering Option and an Engineering Transfer Option.”2?

How States Organize CTE

Across the US, how credit-bearing career education is delivered in com-
munity colleges and how it is described mirrors the following fuzzy defi-
nition—that all learning in community colleges is either immediately or
ultimately career focused. States set up career-focused postsecondary educa-
tion using a variety of designs. An online search for “Massachusetts com-
munity colleges CTE” nets information about high school CTE and about
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vocational high schools’ articulation agreements with community colleges
but produces nothing about community college CTE, but, of course, every
community college mounts career-focused programs. They just don’t use the
term “CTE.” But a search for “California Community Colleges CTE” pulls
up a long list of citations, headed by several 2017 news articles announcing
the rebranding of postsecondary career and technical education in California
and touting the offerings of CTE. This isa consequence of an ambitious five-
year effort led by the Vice Chancellor for Workforce Development to make
the community college system the principal engine of workforce develop-
ment for the state. Operating under the banner “Doing What Matters for
Jobs and the Economy,” the California system has gained substantial sup-
port for this mission from employers and legislative leaders, as reflected in
substantial investments to increase the capacity of the colleges to carry out
this agenda.?

This is a shift for California. A 2011 research study about the state’s com-
munity college system found that 75 percent of students majored in one of
three liberal arts areas, with the remaining, largely older, college-ready adults
choosing a CTE offering.?* Consequently, CTE primarily served well-pre-
pared adults, likely many of them career changers with specific career choices
already made. As the study points out, most young people were counseled
into liberal arts. The study was written as the community college sector was
beginning to focus on data that confirmed the low degree-completion rates
of community college students. However, the data also showed that stu-
dents who chose a career-focused program of study—a structured pathway
through to a degree with an increasingly specific sequence of courses—were
completing at significantly higher rates than those who took the general edu-
cation courses required for transfer to a four-year degree program.

Georgia has taken a different approach with its postsecondary CTE. It
is one of the few states that still has a technical college system comprised
of fifty-five institutions focused solely on two-year career preparation pro-
grams. The Technical College System of Georgia (TCSG) says it “providesa
unified system of technical education, adult education, and customized busi-
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ness and industry training through programs that use the best available tech-
nology and offer easy access to lifelong education and training for all adult
Georgians and corporate citizens.” While the TCSG provides the majority
of CTE, some career-focused associate degrees are also awarded at Georgia’s
public four-year colleges and universities. For example, East Georgia Col-
lege provides a two-year degree in fire and emergency services, the credits
for which can be transferred to the college’s bachelor’s degree program in fire
service management.

All states use federal Perkins funds to supplement their own investments
in CTE, but Perkins dollars and requirements have a much greater impact on
how career-focused education is carried out at the secondary level than at the
postsecondary level, in large measure because public high school education
is mandatory and thus more subject to state and federal regulation regard-
ing curricular content, hours in class, distribution of credit, and outcomes.
There is much less uniformity in how career education is delivered among
the community colleges systems than among secondary schools, and there
is little correlation between how a community college system publicizes and
carries out career-focused education and the Perkins dollars it receives.

For example, Georgia and California split the funds almost equally
between high school CTE and postsecondary programs, while in Massa-
chusetts, with its very strong vo-tech high schools, only a small percent-
age of Perkins dollars are allocated to the community colleges (73 percent
versus 27 percent). In both California and Georgia, college students choose
between an academic program and a career program, while in Massachusetts
the boundaries are blurred between the two. In fact, all two-year degrees
in Massachusetts require students to complete a set of general education
courses that allow transfer should the student choose that option. However
career and workforce programs are structured, today community colleges,
which serve almost half of all college-going students and the majority of low-
income students and students of color, are in the spotlight as major engines
of upward mobility. Students choosing a pathway are increasingly aware that
the economic value is higher for a well-chosen two-year degree than for some
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bachelor’s degrees, and much less of a financial investment. For example, in a
recent study for the American Enterprise Institute using Florida data, Mark
Schneider and Rooney Columbus showed that of the top-earning sixteen
occupations five years after graduation, five require only an associate degree
and one just an apprenticeship.?’

The Guided Pathways Movement

Community colleges continue to struggle with expectations that they can
do everything for everyone seeking a postsecondary education at a low
cost. Employers continue to complain that they do not do a good job pre-
paring the entry-level workers they need, even though educators assert that
that is just what they are doing. Poll after poll shows a 70-80 percent con-
fidence gap between what employers say and what educators say. There are
many reasons for this. Lack of alignment with employer needs is only one of
the problems. Employers also complain that community college graduates
have not learned on up-to-date equipment or with the most recent technol-
ogy. But, to put these complaints in context, employers also complain that
four-year college graduates have too theoretical an orientation and that all
young people lack employability or professional skills.

Today, community colleges are coalescing around the idea that colleges
should require students to sign on to a roadmap outlining their path to
completion, a plan that shows students just what they will need to do to
complete a degree and, at best, that guarantees the courses they need will
be available and relevant to labor market needs.?® Roadmaps are an anti-
dote to the traditional “cafeteria” curriculum model, where the underlying
assumption is that more choice means greater satisfaction, when in fact too
many choices can be overwhelming and results in students not completing
the coursework necessary to earn degrees.”’ Low-income students in par-
ticular, who often have very complicated and demanding lives beyond the
classroom, are at risk of making uninformed decisions, ultimately wasting
both time and money. Wrong choices also take a toll on a student’s motiva-
tion to succeed.?® A 2015 study from the Community College Research
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Center shows a correlation between students who enter a community college
program of study early (taking three courses in their chosen program) and
higher completion rates.?’

This best practice of providing students with a bounded and coherent
set of courses within their broad area of interest increasingly falls under two
related categories: guided pathway and meta-major. Both build on a strong
evidence base that students do much better when they are counseled into
a default program of study with a structured schedule rather than encour-
aged to choose among a bewildering array of courses. Guided pathway is
the broader term for the roadmap; meta-major refers to an array of majors
grouped into clusters that that lead to several related career areas. For exam-
ple, Valencia College in Florida, well-known for its innovative practices and
significant completion and job placement rates, describes its eight meta-
majors as Arts, Humanities, Communication and Design; Business; Edu-
cation; Health Sciences; Industry/Manufacturing and Construction; Public
Safety; Science, Technology, Engineering, and Mathematics; and Social and
Behavioral Sciences and Human Services.*’

But young people with low skills still face hurdles in entering the most
competitive community college career programs. While community col-
leges are open admission, that does not guarantee entry into the credential
program of choice. Nursing is a prime example. Students must complete
developmental courses (if needed) and then prerequisites, such as college-
level mathematics, composition, anatomy, and physiology before they are
accepted into the major. They may also have to take the Test of Essential
Academic Skills VI (TEAS VI).

Nursing has limited slots available, and priority often goes to students
who already have bachelor’s degrees, work experience, and/or no remedial
needs or who are transferring in substantial college-level work. Among these
are growing numbers of well-prepared students who want to save money by
taking their first two years at a community college. The same goes for many
medical certificate programs, which tend to cater to adults who already have

a bachelor’s degree and are changing fields.



158 VOCATIONAL EDUCATION AND TRAINING FOR A GLOBAL ECONOMY

Community Colleges: Looking to the Future

Like the guided pathway movement, the career pathways movement emerg-
ing from CTE is attempting to create a more coherent and up-to-date sys-
tem, and community colleges are major players in that work. Demographic
and economic pressures are also forcing community colleges to change. With
a declining number of high school graduates due to decreases in the birth
rate, and with increasing numbers of immigrant, older, and first-generation
students entering their doors, forward-thinking community college leaders
see their task as modernizing their programs and improving completion rates
to remain the “go-to” institutions for training the middle-skill and technical
workforce that fuels regional economies. They are also increasingly relying
on evidence that 80 percent of community college students enter saying they
are going to transfer to a four-year college, although only 18 percent com-
plete a four-year degree. Even more worrisome, the 42 percent of students
whose associate degree is in liberal arts or general education have very weak
outcomes in the labor market. Indeed, those with the liberal arts two-year
degree fare little better in the labor market than those with no college degree,
while the returns to various certifications and technical associate degrees
can yield family supporting wages, career ladders, and good prospects for
increasing income.?!

Community colleges are struggling to manage and thrive in a climate
where change is accelerating, demographic shifts are coming, and the old
rule about four-year college as the best post~high school choice is erod-
ing. Despite limited and, in many cases, decreasing state support, commu-
nity colleges are working to improve the quality, array, and accessibility of
their career or CTE pathways and to strengthen their advising services for
young people who seek a leg up in the labor market. Majors and certificate
programs are being revamped in consultation with industry to better serve
as engines of workforce preparation. In addition, particularly in systems
historically prioritizing the preparation of students for transfer, community
colleges are pivoting to refine and improve career-focused programs, as Cali-
fornia is doing. To do so, many face challenges in updating and adding the
equipment and software to meet employer needs and in implementing “earn
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and learn” programs that allow students to work in a field linked to their
future career while attending school.

Community colleges are also competing with the array of new options for
delivering learning at lower cost through technology and short-term prep
programs. New providers—boot camps, short-term certificate programs,
for-profit vendors—are stepping in with delivery models focused on com-
petencies and skills, unbundling the notion of coherent, vertically organized
degree programs. The new providers argue that consumers should choose
what they need based on efficiency, cost, and access. More students are will-
ing to abandon the four-year university because the costs are too high and
the outcomes in the labor market are unpredictable. This pressure is hav-
ing a positive impact on community colleges, pushing the best of them to
revamp, be creative, and incorporate the latest technologies to improve their
outcomes and meet the satisfaction of students and their future employers,
and to do so with very limited means.

THE PATHWAYS TO PROSPERITY REPORT AND THE CASE
FOR THE NEW CTE

If the growth and development of vocational education in the United States
in the twentieth century was driven in large measure by the increasing indus-
trialization of the economy, what is the role of CTE in a twenty-first-cen-
tury economy in which information, ideas, and innovation are the drivers
of growth? Beginning in the 1990s and continuing through the first decade
of the new century, US policy makers and their business leader allies argued
that the most important thing schools could do to prepare young people
for the new economy was to raise academic standards to ensure that all stu-
dents leave high school with a solid foundation of core academic skills and
knowledge. While no one could reasonably argue against this goal, somehow
this focus on common high academic standards for all was transformed into
the idea that the principal focus of US high schools should therefore be to
prepare all students to go on to a four-year college or university. In a world
in which “college for all” became the new mantra, high schools focused on
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students completing more rigorous core academic courses (and intervening
with those who were behind), and CTE was seen as unimportant in the
quest for college. More families now got the message that mastering the 3Rs
was the ticket to college. The percentage of CTE concentrators, students
taking three or more CTE courses in a related area, dropped precipitously

during this period, from roughly one in three students to fewer than one in
five.32 .

In 2011, the Harvard Graduate School of Education (HGSE) published
a widely cited report pushing back against the “college for all” movement.
Pathways to Prosperity: Meeting the Challenge of Preparing Young Americans
for the 21st Century challenged the warnings of many economists that the
middle of the US economy was “hollowing out” and that we were moving
into a world in which there would only be two kinds of jobs: those with high
skills, requiring at least a four-year degree, and low-skill, low-wage jobs for
everyone else. The report’s authors, economist Ronald Ferguson, journalist
William Symonds, and Robert Schwartz, cited evidence that at least 30 per-
cent of jobs in the next decade would be in the middle-skills category. The
best of these jobs would be technician-level jobs in such sectors as IT, health
care, and advanced manufacturing, requiring a strong STEM foundation
and some education or training beyond high school but not necessarily a
baccalaureate degree.>

The pushback against the “college for all” mantra was aided by three other
types of evidence. First, while young people and their families clearly heard
the message about the importance of college, as reflected in the rising pro-
portion of high school graduates enrolling in four-year colleges and univer-
sities, the proportion of young people attaining a baccalaureate degree by
their midtwenties remained flat at roughly one in three. Second, it became
increasingly clear during the 2008-11 recession that the economic returns for
a four-year degree were no longer guaranteed. In 2014, the Federal Reserve
Bank of New York reported that over half of BA holders in their midtwenties
were underemployed (44 percent), working in jobs that traditionally did not
require a four-year college degree, or unemployed (8 percent).** Since the
end of the recession, those numbers have gotten better, and there is evidence
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that virtually all of the jobs that have come back since then have gone to col-
lege graduates, but the underemployment phenomenon persists.

Third, there has recently been compelling state-level data from Mark
Schneider at College Measures that compares the earnings of graduates of
four-year degree programs, two-year degree programs, and one-year post-
secondary certificate programs after one year, five years, and ten years in
the labor market. Schneider found that in some states those with two-
year technical degrees were earning about the same as those with four-year
degrees even after ten years.>> His research confirms an analysis done ear-
lier by Anthony Carnevale at the Georgetown Center on Education and
the Workforce showing the increasing overlaps among the earnings of those
with occupational licenses, certificates, and those with two- and four-year
degrees. Carnevale found, for example, that nearly a third of community
college graduates were outearning the average BA holder. The headline from
both of these studies is that while it remains true in the aggregate that the
more education you have the better off you are in the labor market, it is no
longer simply a matter of how much education you have but how well your
skills match the demands of your regional labor market.?®

The fourth source of evidence is the experience of other countries, espe-
cially the dual system countries, in helping a much larger portion of their
youth population make a successful transition from the end of schooling
into the labor market. (See especially our discussion of the Swiss VET system
in chapter 2.)

THE CAREER PATHWAYS MOVEMENT

Nearly fifty years ago, US Commissioner of Education Sidney Marland gave
an interview in which he explained the distinction between vocational and

career education:

Speaking just in terms of schools, career education—as I see it—would
embrace vocational education but would go a good deal further. I suppose all
of us are familiar with the situation of a young person finishing high school or
even college with no idea of what kind of work he would like to follow. This is
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a depressing proposition for the student and in my view a failure on the part
of the schools. So what I would hope for is a new orientation of education—
starting with the earliest grades and continuing through high school—that
would expose the student to the range of career opportunities, help him nar-
row down the choices in terms of his own aptitudes and interests, and provide
him with education and training appropriate to his ambition . . . [The goal is]
that every student leaving school will possess the skills necessary to give him a
start on making a livelihood for himself and his family, even if he leaves before
completing high school.?”

What is interesting about this explanation is the recogmtion that all
students (not just the young men referenced in Marland’s use of gendered
pronouns) would benefit from a stronger focus on the world of work and
careers, not just those who were enrolled in vocational education. The career
pathways movement comes out of the idea that all students must be prepared
for both college (some form of education or training beyond high school)
and career. This means that the old dichotomy between “college-bound” and
“work-bound” students no longer holds and that high schools need to design
programs that integrate academic and career-focused education and provide
all students the opportunity to explore both worlds.

While high school CTE programs and career academy programs both
embrace the goal of college and career, CTE programs tend to prioritize
the career goal while academies prioritize the college goal. The common
denominator, however, is that both types of programs stop at the end of
high school. Career pathways programs are deliberately designed to span
both high school and at least the first year or two of postsecondary and end
at the point of initial employment. The argument for creating pathways that
span the last years of high school and the first year or two of community
college is that, given the structure of the American high school and the core
curriculum requirements for graduation, the opportunity for students to get
either in-depth technical education or an extended leaning experience at
a workplace is extremely limited during the high school years. The goal of
career pathways programs is to see young people through to the attainment
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of a first postsecondary credential with value in the labor market and then to
help that young person actually get launched into the job market.

In 2012, in response to the demand generated by the Pathways to Pros-
perity report, our respective organizations, HGSE and JFE, joined forces to
launch the Pathways to Prosperity Network.3® While at the time there were
a few other national or regional organizations working with networks of
high schools on CTE reform or the development of career academies—most
notably the Southern Regional Education Board and the National Academy
Foundation (NAF)—there was no other organization focused on helping
states build career pathways sytems that spanned grades 9-14 and designed
to help students attain a first postsecondary credential with value in the labor
market. Seven years later the Pathways Network is no longer alone in this
field. Thanks in substantial measure to New Skills for Youth, a $75 million
grants program launched by the JPMorgan Chase Foundation, there are now
several other organizations working with states and localities on career path-
ways. Consequently, there is now a growing career pathways movement that
incorporates CTE but is aimed at a broader career-readiness-for-all agenda.
Because we cofounded the Pathways Network and know it best, we use it
here to exemplify some of the core principles and practices that characterize
the broader career pathways movement.

The Pathways Network began in 2012 with five states. Although each
of the five expressed somewhat different motives for joining, one common
denominator was a desire to strike a better balance between the narrowly
academic purposes of education and the broader career and civic purposes.
While the national conversation was moving from “college for all” to “all
students graduating high school college and career ready,” in most high
schools there continued to be much more focus on college preparation, col-
lege choice, and admission than on career choice, a problem exacerbated by
the notion that the first two years of college could be just about broad liberal
arts subjects and that career choice could come later.

We developed a simple five-part framework to guide our work (figure
4.1). The core commitment we asked states to make was to create career



164 VOCATIONAL EDUCATION AND TRAINING FOR A GLOBAL ECONOMY

pathways systems that spanned grades 9-14 and combine rigorous academ-
ics with relevant career-focused education. Around that central commitment

we developed four “implementation levers”:

e early and sustained career information, advising, and exposure;

° strategies to engage employers as partners and codevelopers;

o identification of employer-facing intermediary organizations to help
scale work-based learning opportunities; and

° supportive state policies.

In addition to their agreeing to work on the development of these imple-
mentation levers, there were three other key commitments we sought from
states. While we encouraged them to begin the work in one or two regions
where key assets were already in place (e.g., strong secondary or postsecond-
ary CTE programs, motivated employers), we discouraged them from join-
ing the Network unless their goal over time was to build a statewide career
pathways system. Because system-building is a long-term process, we also
asked states to make a three-year commitment, the minimum time needed
to help states lay the path for the system-building journey. And to support
the ability of our Pathways team at JFF to work with them, we required
states to pay an annual membership fee in return for customized technical
assistance and the opportunity to bring a leadership team to semiannual
Network institutes designed to promote cross-state learning,.

Our states have adopted diverse paths and strategies to initiate the process
of building statewide career pathways systems. In Tennessee, for example, the
first state to join the Network, it became clear after our initial exploratory
visits to two regions that it was a strong CTE state, with virtually all high
school students having access to course offerings in two or more traditional
CTE fields of study. The challenge, as identified both by key state leaders
and employers, was to modernize CTE programs to ensure their alignment
with the needs of regional labor markets and to build stronger connections
and alighment between secondary and postsecondary programs. In 2014
Governor Bill Haslam launched a major statewide initiative focused on
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FIGURE 4.1 Pathways to Prosperity framework
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increasing postsecondary attainment in order to attract and retain the kinds
of employers needed to grow the state’s economy, which only strengthened
the case for the modernization and alignment strategy. In the years since
Tennessee joined the Network, the state has made substantial progress. A
2017 case study on Tennessee Pathways reported that significant numbers
of old CTE programs had been closed, to be replaced by programs in such
emerging fields as cybersecurity and human resource management; that 83
percent of high school students had access to at least one of the three priority
career clusters the state had identified (IT, health care, and advanced manu-
facturing); that 77 percent of high schools are now offering dual enrollment
courses; and that nearly half of the students who graduated in 2016 were
CTE concentrators. This suggests that the work of building a modern career

pathways system is well under way in Tennessee.>’
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California, which joined the Network in 2013, chose a different starting
point and pathways strategy. Most traditional high school CTE in Califor-
nia takes place in regional occupational centers, not in comprehensive high
schools. But since the 1980s, the state has also been a big believer in the
career academies model. California Partnership Academies, a state-funded
competitive grants program, are small schools-within-schools with an indus-
try focus; they integrate academic and technical education, have industry
partners, provide work-based learning, and are focused on preparing all stu-
dents for postsecondary education. There are currently nearly four hundred
such academies across the state.

In 2014, the California Senate, inspired by Long Beach Unified’s Linked
Learning program and by the Swiss and German youth apprenticeship sys-
tems, inserted $250 million in the budget to support the creation of the
California Career Pathways Trust (CCPT), a competitive grants program
designed to support the development of regional consortia across the state
to build nine to fourteen pathways aligned with high-growth, high-demand
sectors in each region’s economy. In 2015, after a second round of simi-
lar funding, there were eighty regional consortia across the state bringing
together high schools, community colleges, employer organizations, and
workforce boards to provide pathways to postsecondary education and
employment for thousands of young people throughout the state.#’ At the
same time, the California community college system is rapidly modernizing
its CTE programs in ways that will support this state investment.

Tennessee and California represent not only the two principal avenues
our Network states and regions have taken in order to move to scale but
also the differing strategies of some of the older, best-established national
organizations and networks in the broader career education space. The
Tennessee approach, modernizing its CTE programs and better connect-
ing them to aligned postsecondary programs, exemplifies the orientation of
High Schools That Work (HSTW), a network of over twelve hundred high
schools in thirty states that operates under the umbrella of the Southern
Regional Education Board.#! Because CTE programs throughout the South
have historically enjoyed strong public support, especially from employers in
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a predominantly low-skill, low-wage economy, the strategy of working with
those programs to upgrade and modernize them to prepare young people
to function in an economy demanding a higher level of skills makes politi-
cal sense. HSTW, rooted in the South for three decades, has made a major
contribution in bringing CTE programs in the schools in its network into
the twenty-first century.

By contrast, the National Academy Foundation has been the principal
source of support for districts and schools seeking to adopt and expand the
career academy model. Led from its inception by Sanford Weill, a longtime
leader in the financial services industry, NAF has evolved from its origins
as a sponsor of one Academy of Finance in New York City to an organiza-
tion now serving nearly 100,000 students in 675 academies in 5 sectors
(engineering, finance, health, hospitality and tourism, and information
technology) in 36 states. As NAF has scaled up, it has increasingly focused
on districts, not just schools, as the appropriate unit of change, and it has
especially focused on trying to deliver on the promise of providing all of its
students the opportunity for a significant internship or some other extended
worlk-based learning experience.%*

As our own work has evolved over these past seven years, and as the Path-
ways Network has expanded to include four metropolitan regional mem-
bers, two big city members, and now nine states, our thinking has evolved
about the problem of scale and the best ways to help a diverse set members
get there. In those states where most students have access to well-developed
CTE programs, whether in separate vocational schools, part-time area cen-
ters, or comprehensive high schools, the strategy should be modernization,
alignment with regional labor markets, and (using dual enrollment and early
college designs) enrollment of students in aligned postsecondary technical
programs while they’re still in high school.

Delaware, which joined the Network in 2014, is the state that has made
the most rapid progress in this area, moving from having one small program
for high school students in advanced manufacturing housed at Delaware
Technical (Del Tech) Community College in 2014 to having more than
twelve thousand students across the state participating in career pathways
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programs in fourteen sectors in 2018. Delaware’s goal is to have twenty
thousand students in career pathways by 2020, all of which will be aligned
with postsecondary programs at Del Tech or other four-year colleges in the
state. That goal represents roughly half of the high school cohort in Dela-
ware, which means that this will become the mainstream system in the state,
the way most young people will experience high school.*3

In states that do not have a history of such broad access to traditional
CTE programs, a more mixed model approach is needed. For example, Mas-
sachusetts has a very strong, well-developed network of regional vocational
schools and several excellent district-run vocational schools. The best of
these schools outperform the comprehensive high schools in their regions,
and they have waiting lists. But these schools and the vocational programs
in comprehensive high schools only serve about 20 percent of Massachusetts
high school students. While the state has recently made significant invest-
ments in equipment and infrastructure to support these schools, its capacity
for expansion is extremely limited, and there is little interest at the state
level in investing in building additional vocational schools. Consequently,
policy makers have recently been focused on how to increase opportunities
for students in the comprehensive high schools to experience some form of
career-focused education. In 2016, Massachusetts received a New Skills for
Youth grant, which it is using to strengthen career advising and generally
expand its High Quality College and Career Pathways program.

This leads us to one final example from the Network. In 2016, New York
City became the first large city to become a member. While New York has
a strong collection of CTE high schools, as well as a large number of other
high schools with CTE programs and a small but powerful set of tech-
focused early college high schools, what it doesn’t have is a strategy to ensure
that 2// young people in the city gain enough exposure to the world of work
and careers to make an informed choice about the best education or training
pathway after high school. This is the problem that prompted leaders from
the three key public agencies—the city’s education department, CUNY, and
the Mayor’s Workforce Office—to come together to address through the
development of CareerReady NYC: A Compact to Support Universal Career
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Readiness. The idea, drawing partly on earlier similar compacts in Boston
and Los Angeles, and reminiscent of the case made by Sidney Marland for
career education for all, begins by asking, What sequence of career-oriented
experiences and activities—in school and out of school, year after year,
beginning in grade 6 and continuing through high school graduation and
into postsecondary education—would ensure that all young New Yorkers are
prepared to meet a serious standard of career readiness? The New York Path-
ways team believes the most promising strategy to ensure career readiness is
to provide all students before high school graduation an opportunity bozh
to get started on college @#d to have a well-structured internship or other
extended work-based learning opportunity. Reaching universal coverage on
these two opportunities will take several years, but New York has two very
substantial building blocks: College Now, a partnership between the school
system and CUNY that already provides early college experience for nearly
25,000 high school students; and a 70,000-student summer youth employ-
ment program that is being redesigned to better align with the city’s broader
career-readiness agenda.

Outside the Pathways Network, the most interesting development in
the broader career pathways field has been the revival of interest in youth
apprenticeship. Youth apprenticeship programs adapt the core principles of
apprenticeship—paid on-the-job earning combined with classroom instruc-
tion aligned with labor market needs—into a structure specifically designed
for high school students. Youth apprenticeship first surfaced in the US in
the context of the School-to-Work movement in the 1990s, when Wiscon-
sin launched a statewide initiative in 1991. Today youth apprenticeship in
Wisconsin is organized through thirty-three regional consortia that bring
together employers, school districts, organized labor, workforce development
boards, and others. The fields in which student may apprentice have spread
well beyond the traditional trades and crafts to include the arts, STEM,
information technology, and finance. While the program is based in high
schools, students can earn college credits along the way. The program now
serves nearly five thousand students and engages more than three thousand
employers. The state funds the infrastructure and staffing to manage the pro-
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gram at a cost of about $900 per student.** The Wisconsin program offers
students two different levels of intensity, both beginning in the junior year.
One option provides for 450 hours of workplace learning over two semes-
ters. The other option offers nine hundred hours of workplace learning over
four semesters. These workplace hours can readily be accommodated within
the typical schedule of a US high school but stop well short of the three full
days a week of workplace learning that Swiss students experience in the dual
system model.

Colorado is the first state to develop a youth apprenticeship model that
more closely mirrors the Swiss approach. After Colorado’s governor led
a forty-person study tour of the Swiss VET system in 2015, state leaders
decided to create a nonprofit intermediary to develop.a public/private youth
apprenticeship model. CareerWise Colorado, led by the former CEO of a
family-owned manufacturing firm, launched its first apprenticeships for 120
students in 2017. The Colorado program is a three-year model. It starts with
high school juniors, who spend up to sixteen hours a week in their appren-
ticeship placement that first year. As seniors they spend up to twenty-four
hours a week as the workplace. In the third year they are full-time employees
of the firm, earning an industry certification while earning college credits.
CareerWise currently offers apprenticeships in five fields: advanced manu-
facturing, information technology, financial services, business operations,
and health care. A sixth field, education, is currently being piloted. Career-
Wise, launched with $9.5 million in philanthropic start-up funds and now
with a staff of forty, has bold ambitions. It hopes to grow from serving a few
- hundred students in its early years to serving twenty thousand (10 percent)
of the state’s high schoolers by 2027.45

Beyond Wisconsin, Colorado, and long-standing employer-led programs
in North Carolina and South Carolina, there are now a sufficient number
of states and regions expressing interest in youth apprenticeship to have led
the New America Foundation to create the Partnership to Advance Youth
Apprenticeship, a collaborative of eight organizations, including JFE, dedi-
cated to support the growth and development of quality youth apprentice-
ship models in the US.%
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US CTE IN A COMPARATIVE INTERNATIONAL CONTEXT

Despite the presence of such rich and varied career-focused high schools,
why has the United States struggled to create its own version of the strong
secondary vocational systems that we find in countries like Austria, Germany,
the Netherlands, Switzerland, and Singapore?

One barrier to devising such a system is the unfortunate legacy of track-
ing, which too often resulted in shunting low-income and minority youth
into low-skill, dead-end jobs that offered little or no potential for upward
mobility. Given the widely shared belief in the US in public schooling as
the principal engine of social and economic mobility, the tracking of young
people into vocational education increasingly came to be seen, especially by
the civil rights community, as antithetical to core democratic values.

A second significant barrier is the culture and belief system of most US
employers. In countries with strong VET systems, employers and their asso-
ciations take an active leadership role in the design and implementation
of vocational education; they believe that it is in their self-interest to help
socialize teenagers into the world of work before they have become entirely
the captives of their peer culture. Employers in strong VET system coun-
tries are also much more accustomed to acting collectively through their
sector associations on recruitment and talent development needs than are
US employers. They do this because by sharing the costs of supporting their
VET systems, especially the costs of firm-based training, they are much less
concerned about “poaching,” or losing their investment in someone they
have trained to a free-rider competitor. Also, because their sector associa-
tion has worked closely with the government to ensure that the standards
trainees must meet are rigorous and uniform across the country, even if they
lose someone they have trained to a competitor, they can be confident that
the person they hire will have been trained to the same national industry
standard.

It is difficult to overemphasize the importance of national industry stan-
dards and a national qualifications system, both for young people and for
employers. A European young person completing an apprenticeship in IT,
banking; or carpentry, as examples, has a qualification that is portable any-
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where in their home country (and increasingly throughout the European
Union). In the US, a Registered Apprenticeship credential is similarly por-
table, but only a tiny fraction of the workforce has such a credential (roughly
500,000 out of a total workforce of nearly 154 million).#” The two most
common and rapidly growing forms of career-related credentials, other than
degrees, are occupational certificates, awarded by postsecondary institutions,
and occupational certifications, awarded by industry groups. In the absence
of national industry standards and a national credentialing or qualifications
system, neither young people nor employers have any way of determining
the labor market value of such credentials, a huge problem the country is
only now beginning to address.*®

A third challenge the US faces in developing a strong vocational educa-
tion system has to do with the structure of secondary education in the US.
In Europe, compulsory education typically ends at age 15, at the end of
lower secondary school, at which point students choose between vocational
and general education paths for upper secondary school. In the US, compul-
sory education ends in most states between ages 16 and 18, meaning that the
natural break point in our system comes at the end of high school, not ear-
lier. It’s also the case that the US high school has no real counterpart in other
countries. While its core function is academic, it also provides a wide range
of other programs and services that are essential to its identity, especially in
suburban and rural communities. For many young people, the opportunity
to participate in school-run activities like athletics, music, and theater is at
least as important as the school’s academic offerings, and these activities typi-
cally enjoy broad parental and community support as well. Given the role
that the high school plays in American adolescent life and popular culture, a
proposal to allow 40-70 percent of young people to spend their high school
years learning mostly in workplaces rather than schools would mean that a
major component of community culture would vanish.

A fourth reason the US does not have a strong VET system has to do with
the role and structure of higher education in the US. The United States still
suffers from the “college for all” messaging problem, which insists that the
best option for nearly all young people after high school is the bachelor’s
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degree. In fact, university participation in vocational education has increased
in several other countries, and many European universities even limit admis-
sion or distribute students among tertiary institutions based on national or
state examinations.

Finally, the liberal arts tradition in the US impedes the growth of a
comprehensive vocational education system. In Europe, students apply to
a faculty within the university (e.g., economics, literature, law, medicine,
architecture). Having received a solid preparation in the liberal arts and sci-
ences during their upper secondary years, they are therefore ready to choose
a field of study and get started on their career path when they enter a uni-
versity. In the US, however, broad general studies go on for at least two years
of tertiary education. This tradition allows students to put off deep commit-
ment to a career until much later in their schooling.

While it is true that at the elite end of our higher education system admis-
sion is very competitive, the reality is that only students seeking a place at a
handful of mainly private institutions (e.g., Stanford, MIT, Harvard) have
a strong incentive to work hard in high school, since there is a place for
them somewhere in the higher education system, no matter how weak their
academic record. Middle-class American children are brought up to believe
that they will go to college or university after high school, and neatly 90
percent of high school seniors say that is their intention after graduation.
‘Two-thirds of high school graduates actually do in enroll in some form of
college after graduation, though only about one in three Americans earn a
four-year degree by their midtwenties, with another 10 percent earning a
two-year degtee.

US policy makers have historically been focused on reducing the high
school dropout rate, but the college and university dropout rate is in fact
much higher: only 6 in 10 who begin a four-year degree program com-
plete within six years, and fewer than 4 in 10 starting a two-year program
complete within three years. While there are multiple explanations for these
very high college dropout rates—poor academic preparation, weak college
advising and support systems, inadequate financial aid, family obligations,
poor time management skills—the consequence is millions of young people
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reaching their midtwenties with “some college” on their resumes but no aca-
demic degree or career qualification, little relevant work experience, and a
high likelihood of some student debt. Indeed, many US students work thitty
to forty hours per week while going to school to pay not only for tuition but
for living expenses. These troubling outcomes are creating rising pressure
on higher education institutions to provide stronger career advising services
and more internship and other work-based learning opportunities for their
students. This adds fuel to the argument that the US needs to reduce its reli-
ance on four-year colleges and universities as the preferred delivery system
for equipping young Americans with the skills and credentials to succeed in
the labor market.

THE WAY FORWARD

There are a few lessons for the future to be drawn from this review of the
history of vocational education in the US and its evolution into career and
technical education.

The first is that, as much as we admire the Singapore and Swiss systems
(see chapters 1 and 2, respectively), we think it neither desirable nor fea-
sible to return to a bifurcated world in which students are asked to choose
between a college path and a CTE path. We are convinced that virtually all
of the jobs that can lead to a livable wage in tomorrow’s economy will require
at least some form of postsecondary education or training, but not necessar-
ily a four-year degree. We are also convinced that all young people would
be much better off if they were provided a more systematic and sustained
introduction to the world of work and careers during their middle and high
school years so they could make more informed choices among the various
postsecondary options open to them.

A second conclusion we have reached is that the knowledge, skills, and
dispositions that are most likely to prepare young people for a rapidly chang-
ing economy are best acquired through some combination of theoretical and
applied learning. In particular, the skills that employers keep telling us they
value most—problem solving, teamwork, communication, leadership—are
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best learned not in classrooms but in well-structured and supported work-
place settings, which is one reason we advocate internship opportunities
for all.

A third lesson is that while we should definitely focus on strengthen-
ing and modernizing traditional CTE programs, as Tennessee and Delaware
have done so effectively, we should also be promoting models that can more
readily be spread within comprehensive high schools, in particular models
like Energy Tech that combine the strengths of career academies and early
college high schools.

A fourth lesson, as the New York City example shows, is that while we
press ahead to strengthen and expand high-quality CTE and career academy
programs, there are limits to the number of students they can serve. There
will always be a substantial number of students—in many high schools a
majority—who will not be touched by these programs but who should be
exposed to the world of work and careers in order to make informed choices
about the best path for them after high school. If we are serious about the
goal of all students leaving high school prepared for both college and career,
the US will need a deliberate, systematic strategy to meet that goal, a strategy
that is likely to emerge from the career pathways movement.

Finally, the most important thing we can and must learn from the stron-
gest vocational systems in the world is the critical importance of engag-
ing employers and their associations as codevelopers and co-owners of the
career-focused approach. There are very few examples we can point to in
our own Pathways Network or elsewhere in the US of demand-driven CTE
reforms. Until the demand side of the equation receives equal attention and
weight, CTE in the United States will never have the impact on either stu-
dents or state and regional economies that it has in the Switzerlands and

Singapores of the world.






CHAPTER 5

THE FUTURE OF VET IN A GLOBAL,
Al-POWERED ECONOMY

Marc S. Tucker

"T'he four countries whose stories are told in the preceding chapters are very
different from each other. But those stories have all played o-ﬁtiinx the same
world economy, and that economy has changed dramatically over the last
half-century. It is useful to analyze the development of VET' in those coun-
tries as very different responses to one phenomenon: globéllizafion.

GLOBALIZATION DRIVES THE DEVELOPMENT OF WORLDWIDE
LABOR MARKETS

The development of VET systems since the 1970s in Singapore, Switzerland,
China, and the United States, and everywhere else, was profoundly affected
by the way the integration of the global economy turned local labor markets
into global labor markets almost overnight. Prior to the 1970s, most work-
ers competed with others in a labor market that was local, metropolitan, or
regional, only rarely in ‘one that crossed national borders. Thus, the price
of labor in any one place reflected the ovetall productivity of the local or
regional economy. Economist Lester Thurow once joked in a meeting of
NCEE’s board of titistees that it was obvious that American economists were
better than British economists because ‘the Americans made more money.
Actually, he said, the British economists were at least as good, but the Brit-
ish economy as a whole was not as préductive. Wages in a country or in a
region within a country rose and fell with the health of the whole economy.
So factory workérs in the United States made far more money than did fac-
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tory workers in South Korea or Brazil—but not because they were any more
skilled.

Rapid advances in transportation and communications technologies dur-
ing World War II and in the following decades dramatically reduced the
cost of moving goods long distances and made it possible to communicate
reliably with any point in the world at practically no cost. Manufacturing
companies discovered that they could locate production without regard to
where the product would be designed or sold. Also, for manufacturers for
whom labor was a big share of the cost of production, and whose workers
were mostly unskilled or semi-skilled, this meant that they could locate pro-
duction in countries where the cost of labor with basic literacy was very low.
This would not have worked nearly as well decades earlier, because ordinary
workers in many parts of the world were functionally illiterate. But after the
war, literacy levels had risen dramatically in the many of the world’s poorest
countries. To a degree few had realized, large numbers of people in those
countries had achieved levels of literacy equal to those of many workers in
countries with much higher wages. The stage was set for a massive transfer of
low-skill and semi-skilled work to poor countries.

This changed everything. Suddenly, millions of workers in the world’s
high-wage countries were unemployed and unemployable. The unskilled or
semi-skilled labor they had been selling was now a commodity on a newly
globalized labor market, and they were charging much more for what they
had to sell than global employers had to pay. A giant sorting process ensued.
In the rich countries, millions of members of the middle class lost their jobs
and were forced to get other jobs that provided less security and paid lower
wages, though the returns to those fortunate enough to have more and bet-
ter education soared. There were growing shortages in the rich countries of
people with high skills and growing surpluses of those with low skills.

In September 1977, the CEO of Volvo hired Ira Magaziner, then with the
Boston Consulting Group, to conduct a study for Volvo and the Swedish
government to find out why key Swedish industries had become uncompeti-
tive after a century or more of steady success. One of those industries was
the shipbuilding industry. The managers thought the trouble was with labor.
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The unions thought it was poor management. Magaziner, asking where the
business had gone, learned that their strongest competitor was South Korea.

After visiting shipbuilders in South Korea, Magaziner told the Swedes
that they should give up the shipbuilding business. It would never come
back. The South Koreans were using the same advanced technology to build
their ships that the Swedes had been using, but that machinery was being
effectively operated by low-skill, low-pay workers. He advised the Swedes to
tear down their shipyards and, on the ground where they had been, to con-
struct new plants to manufacture products that used advanced technology,
which required high-skill labor. The world would pay well for high-tech,
high-value-added products that only highly skilled workers could produce,
but they would not buy from Sweden high-tech products that low-skill
workers could produce much more cheaply elsewhere. He drew them a four-

cell matrix:

high-tech/high skill low-tech/high skill

high-tech/low skill low-tech/low skill

If Sweden wanted to continue to provide broadly shared prosperity to its
citizens, Magaziner said, it would have to develop public policies that would
enable it to concentrate on the development of products and services that
used leading-edge proprietary technologies, offered innovations that custom-
ers all over the world valued highly, and employed highly educated and very
skilled workers who would be treated not as cogs in a machine but as knowl-
edge workers whose skills and ideas were valued by their employers. Follow-
ing Magaziner’s prescription, Sweden tore down its shipyards and steel mills
and replaced them with car factories and cell phone manufacturers.

In the high-wage countries around the world, the compensation of those
who worked with their heads soared as companies figured out Magaziner’s
matrix for themselves and as the compensation of those with low skills and

low literacy nose-dived. The message went out to parents in many of those
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countries that the future belonged to those with a university education. VET
was increasingly viewed as the education of last resort for those who were
no good at academics. This was the case even in rich countries with first-
rate VET systems. In Europe, many countries had invited guest workers to
come from countries with poor education, poor technical skills, and failing
economies to take low-skill manufacturing jobs in their booming economies
in the 1960s and 1970s. As these factory jobs became less attractive to many
native workers, the lower ranks of the VET programs began to fill with the
children of these immigrants. This combined with the increased desire of
native-born parents to send their sons and daughters to university to lower

the status of VET even further.

NATIONAL COMPETITIVE STRATEGIES AND THE FATE OF VET

Nations reacted to the spread of the forces of globalization differently. Their
responses were largely based on where they were on the spectrum of eco-
nomic development, a trajectory that starts with a country being in poverty
and ends with that country becoming a rich nation. The strategy each coun-
try chose to compete in a world turned upside-down by the creation of a
global market for labor, of course, proved critical in determining how fast
a country would move along that trajectory and how far it would get. And
there were some countries, most notably the United States, that did nothing
at all.

Two of the four countries studied in this volume, China and Singapore,
were both very poor in the 1960s. Newly independent Singapore set out
to get rich using its low-cost, low-skill workforce as the big draw for for-
eign investors in the newly globalizing labor market. China set out to get
rich a decade later using the same strategy, putting globalization into high
gear. Both countries built the massive, high-quality infrastructure, including
deep-water ports, needed by global manufacturers interested in employing
large numbers of highly disciplined, hard-working unskilled and semi-
skilled factory workers. Both created tax-free zones for manufacturing firms
and worked hard to find investors to fill them with factories.
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From the beginning, Singapore kept raising the skills of its workforce and
using those skills to attract firms that were willing to pay higher wages for
the higher-skill labor they needed. The government’s Economic Develop-
ment Board understood the logic behind Magaziner’s matrix very well and
was determined to move Singapore toward a “high-tech/high skill” position
as quickly as possible, step by logical step. It was important to the govern-
ment to create an economy that could provide broadly shared prosperity to
its people, because there was no shared national identity to bind the new
nation together. In its first move, it placed a high priority on VET, with
the training of the carpenters, masons, electricians, and plumbers needed to
kick-start the economic development process. But in only a few years rais-
ing academic and especially technical engineering skills across the board and
building a strong postsecondary education system to support that goal took
the highest priority, leaving VET far behind and the educational option of
last resort for those with low academic skills. The ethnic Chinese did much
better in Singapore’s schools than did the minority populations, and the gov-
ernment saw this difference in educational options as the very kind of threat
to broadly shared prosperity and political stability that its founders had most
feared. The government recognized that the economy would be dysfunc-
tional if it had a strong high-skills sector and a weak middle-skills sector; it
could only deliver the goods if both sectors were world class. In response, the
Singaporean government made an enormous investment of both money and
political capital to build a world-class VET system.

China, a vast country, had to start somewhere, and that turned out to be
the coastal provinces, the logical place to build goods for export. Like Sin-
gapore’s leaders, Deng Xiaoping and his colleagues knew that China would
be more prosperous, but would never get rich, using other countries’ designs
and copying their products, so they set in motion a long-range plan to make
China a global leader in science and critical technologies by investing heavily
in schooling, postsecondary education and research and development. China
did not make a similar push in the area of vocational education, however.
This has resulted in a success in primary and secondary academic education
in a number of the coastal provinces but also in a VET sector that is largely



182 VOCATIONAL EDUCATION AND TRAINING FOR A GLOBAL ECONOMY

disconnected from the industries China is counting on to move its economy
forward and that is populated by students who see it as a last resort and
staffed by teachers who often have little or no useful experience in the occu-
pations they are training their students for. Some of the best job training was
being done at several of China’s state-owned companies, but these companies
are increasingly doing less and less training. The foreign-invested firms are
not being encouraged by the government to train young people, and private
Chinese firms have shown little interest in training their future workers.

To some degree, the success of Shanghai and other coastal provinces in
international comparisons of student academic performance is related to the
millennia-old conviction of Chinese parents that doing well on the school
academic exams is the key to future well-being. The converse of that proposi-
tion, however, is that working with one’s hands and getting those hands dirty
in the process is viewed as low class and low status. To some extent, then, the
price of China’s academic success may be a low status for VET, which could
be a growing problem for China’s economic growth and political stability.

Yet, there is evidence that the government in Beijing sees the danger. Very
large sums have been invested over the last ten years or so in new physical
facilities and equipment for VET schools. Considerable emphasis has been
placed on the creation of new VET models in many parts of the country.
A thousand flowers are indeed blooming. It is also the case that the one
of the highest priorities for the central government is making China the
world leader in certain key technologies—especially artificial intelligence
(Al), robotics, quantum computing, and machine learning—as quickly as
possible. They are working hard to build the skills needed at every level of
their economy to make good on this goal. So, while China appears to be far
behind a number of other countries in VET, and VET seems- to have very
low standing in the eyes of most Chinese parents, educators, and students,
the government seems to be determined to catch up.

Experienced China watchers are unanimous in their conviction that it is
both easy and unwise to underestimate the probability that the central gov-
ernment will be able to reach the kind of very ambitious social and economic
goals it has repeatedly set for itself and achieved. And culture is not des-
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tiny. Singapore, which is largely run by ethnic Chinese who share the same
values as the mainland Chinese, saw the danger that China now faces—
unemployed university graduates and growing shortages of the highly skilled
technicians needed to run a modern economy—and met the challenge by
building a vibrant, high-tech, first-rate VET system that is proving to be
more and more attractive to young Singaporeans and their parents.

One could easily argue that Singapore and China make a good pairing,
because only a few decades ago both countries were very poor and both
chose to start their economic climb by selling cheap labor and deep water
ports, their principal assets. But one could make just as good a case for pair-
ing Singapore and Switzerland. As Nancy Hoffman and Robert Schwartz
note in chapter 2, there was a point at which leading Swiss industrialists
gathered together to consider the future of their country and concluded
that they wanted to live in a country with broadly shared prosperity. They
decided that that could be achieved only if the Swiss workforce was among
the best educated and mostly highly skilled in the world, and they then mar-
ried that competitive advantage to worldwide technological leadership in a
few selected industries.

The Swiss deliberately built on a strong tradition of manufacturing excel-
lence and an equally strong commitment by businesses to the develop-
ment in their firms of the skills of the nation’s young people. The Swiss
also decided to have few traditional universities, make them world class,
and limit the number of professional programs they offered. The decision
to limit the scope of traditional university education made room for a flour-
ishing and attractive VET sector, and the decision by Swiss firms to invest
heavily in VET in their own firms provided the means by which Swiss young
people could get a first-rate applied education that was just as plausible a way
to the top ranks of Swiss society and a professional degree. Like Singapore,
Switzerland had a clear commitment from the beginning to a design for its
economy that could provide broadly shared prosperity for all of its people.

A less obvious pairing, at least on the surface, is that of the United States
and China, which are more usually seen as opposites from almost every point
of view. Yet both are large countries with enormous variations in almost
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every relevant dimension of politics, demography, geography, economic
strategy, and vision. And there are further parallels that are very revealing in
the context of vocational education and training.

Both China and the US are usefully viewed not as one economy but as
collections of economies. In China, some provinces, mostly those along the
coast, are economic powerhouses, technologically vibrant, home to highly
educated workforces, and getting wealthy quickly. Others, mostly in the
interior, look like the coastal provinces did decades ago: relatively poor and
with much lower education levels, many fewer professionals, and much-less-
advanced technology.

The same is true in the United States. It is mainly the coastal states that
are home to many of the world’s most advanced economies, while other
states have economies that are more like those found in many third world
countries. It is as if the states had decided individually how to respond to
the globalization of the world economy. Some states that were already home
to leading research universities and high-tech firms and had high perform-
ing school systems chose, not surprisingly, to behave like Switzerland and
Singapore and invest heavily in their education systems and making their
states attractive to highly talented professionals worldwide. They were will-
ing to raise their taxes, which were already high, to make their states world-
wide leaders in technology, research, and education. Also like Singapore and
Switzerland, they did not mind being high cost if that meant they could be
a leader in the global market for technological leadership and high-quality
products and services. But other states did not see themselves as competi-
tors in the market for high-skilled labor and high-quality products and ser-
vices. They had long lagged far behind the leading states in both education
and technology. And their politics were dominated by business interests that
competed not on the basis of quality but on price, which required keeping
wages and taxes as low as possible.

All of the states were interested in VET, but their visions were very differ-
ent. The poor states competing on the price of labor were used to attracting
businesses with concessionary tax rebates and the offer of free job training.
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And because the firms they were after were looking mainly for relatively low-
skill, low-cost labor, the training they wanted was not for high-skill, high-
technology jobs but for relatively low-skill, low-technology jobs, and it was
also often designed to provide firm-specific skills that the worker could not
easily take to another employer. The rich states, however, built a VET system
that attracted top-performing high school students by offering a curriculum
that combined challenging academics with hands-on experience with high
technology. This vision for VET, as seen in the example of Massachusetts,
was more like Switzerland’s and Singapore’s than it was like many other

M

states .
The United States has different economic systems that are spread out

along a continuum, and these varying systems offer different visions of VET.
As Schwartz and Hoffman point out in chapter 4, there are a number of
states, like Tennessee, whose political leaders are working hard to move their
states from a low-skills equilibrium to a high-skills equilibrium.

Transitioning an economy from attracting low-skill, low-pay employ-
ers to one that attracts high-skill, high-pay employers is anything but easy.
Economists describe each kind of economy as typically being in a kind of
equilibrium and therefore very hard to change. Economies in a low-skill
equilibrium are dominated by firms whose interests lie in keeping taxes and
compensation as low as possible. Because that is true, they have little or
nothing to invest in education and skills development. Because most of the
available work is low skill and low pay, the students they do educate to
high standards tend to leave. And because so little is offered to highly edu-
cated and skilled workers, firms do not attract workers from the outside. It
becomes very hard for far-seeing political leaders to change all of this because
they are afraid that raising education and skill levels will not only raise taxes
but will also lead to demands for higher pay, which will destroy their busi-
ness model. The opposite is true in economies powered by high technology
and high skills. With this equilibrium, there is strong support for the kind
of high-skills, high-pay economy that can lead to broadly shared prosperity
and a modern, high-quality VET system.
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Another similarity between the United States and China is their approach
to the development and spread of education and training policy. They both
tend to issue very broad policy statements from the center and then follow
up on these mandates not by controlling in detail how they are implemented
at lower levels but instead by calling for experimentation everywhere. “Let
a thousand flowers bloom” is how Deng Xiaoping began the opening up of
China in 1978. As many things are tried in many places, government at dif-
ferent levels takes note, with guidance very slowly emerging based on what
seems to work. This style of development is likely not to come up with the
one best way for everyone but, rather, will determine the best way for differ-
ent places at different times. It is messy but flexible.

Yet another important similarity between China and the US is related
to the fear Peter Drucker expressed—that the US might adopt the kind of
VET systems that the Northern and Central Furopeans have.! According
to Drucker, the great advantage of the US in global trade is its innovation
and flexibility, both of which could be severely compromised by a form of
VET that requires an elaborate system of formal credentials that change only
slowly and are often set to standards that represent not leading-edge practice
but average practice. Drucker and others contend that the American belief
that anyone with drive, ambition, and discipline can pick up what they need
to do the next job, and ought to be free to do whatever the market will
reward, is the right idea. Such a system, messy and chaotic as it is, in which
education and training institutions of all kinds are constantly offering a wide
range of learning opportunities in a fiercely competitive market, will adjust
much more readily to market opportunities than one that is highly regulated
and governed by a complex system of occupational standards that can seri-
ously interfere with the capacity of an economy to adjust to new technolo-
gies and more eflicient forms of work organization.

Could it be that the weakness of the American VET system as viewed by
experts and the failure thus far of the Chinese to develop a serious VET sys-
tem are actually advantages for those countries in the global labor market?
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THE Al EFFECT

Another factor that must be taken into account by designers of VET systems
today is the rapid advance of artificial intelligence and related technologies
and their influence on the future of work.

In 1990, for every job the United States was losing to globalization, ten
were being lost to automation. As the price of labor has risen since then in
emerging countries, much of the manufacturing that moved to countries
with low-priced labor has moved back to the US, but many of the jobs
have not. The people doing them have been replaced by machines. Even the
coastal provinces of China, the principal destination for the jobs that left the
US for low-cost producers, are now the scene of vast installations of robots
and other automated machinery replacing millions of Chinese manufactur-
ing workers, who are still making much less money than their American
counterparts.

Over the last twenty years, digital equipment of all kinds has become
vastly more capable and much less expensive. The most vulnerable work-
ers are those in high-wage countries doing relatively routine work that can
be captured in a set of standard instructions written in code. A very large
number of people who participate in VET around the world do work of this
kind, among them cooks, servers, retail clerks, factory workers, truck and
bus drivers, legal researchers, warehouse workers, farmworkers, and stock-
takers. Researchers have calculated that about half of the jobs now being
done in the American economy could be done by automated equipment
today.? Some observers, alarmed by these developments, have predicted that
many workers will become permanently redundant as technology takes their
jobs and they are no longer productive members of the community. They
are proposing various schemes to provide these former workers with a basic
minimum income paid for by taxes on the owners of the increasingly auto-
mated production equipment.

Entire industries are being destroyed or rebuilt using these technologies.
Retail department stores and malls are in trouble because many people prefer
to order from digital retailers from the comfort of home. The people who
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work in the warehouses those digital retailers are building are themselves
being replaced by automated machines. Giant mines are now being built
where ore is mined by automated equipment, taken to the surface by auto-
mated equipment, transported to a deep-water port by automated equip-
ment, and put on the boats by automated equipment for transport to distant
ports. Pictures that used to be taken on film that used to be processed by
tens of thousands of people working in processing centers are now shared
digitally using services that make a handful of people fabulously wealthy but
employ no one else. Cars with technologically sophisticated drive trains that
used to be built by people with very strong technical skills are now being
replaced by much simpler electric vehicles that do not require very many
people with strong technical skills for their construction or maintenance.

Big companies that used to employ thousands of people are now employ-
ing many fewer people as regular employees and hiring many others on a
temporary or part-time basis as needed so that they can take advantage of
these new technologies as they come on line. Meanwhile, many of their
former employees are becoming independent entrepreneurs, taking on part-
time clients from many different firms at one time. As the technologies
advance, they have to learn new jobs and relearn old ones to stay current.
But because the firms can no longer capture the benefits from training their
employees, they have less and less incentive to invest in training and retrain-
ing them. That means that they expect their new hires and their contract
workers to come with all the skills needed to do what is often highly techni-
cal work—which means the worker has to spend time and money acquiring
new skills in technologies and forms of work organization that are changing
so fast that their investment could be wasted.

Some people see the arts as a refuge from the depredations of these tech-
nologies. But software can now write popular and classical music that experts
cannot distinguish from the best music composed by humans. Programs
are now available that will produce diagnoses of medical problems that are
more accurate than those of expert doctors. News outlets now publish stories
describing sporting events that are written by software, not human jour-
nalists. Software is being written that can learn how to solve very complex
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problems faster and more accurately than any human being is able to. Some
global banks are letting their very high-priced investment bankers go and
employing programs to make their investment decisions instead. And soft-
ware is now available that can write software better than expert software
developers!

These technologies are advancing very quickly, and they will certainly
have profound effects on global labor markets. It is very difficult, however, to
anticipate exactly what those effects will be or what the makers of education
and training should do about them, because lead times for the implementa-
tion of education and training policy are long and the technological changes
are taking place quickly.

BROADLY SHARED PROSPERITY

When we look across the whole skein of VET strategies used by the United
States, China, Singapore, and Switzerland, what do we see, and what should
we conclude about VET policy and practice?

First, the question of vision in relation to the relative price of labor on the
global labor market is crucial. The only nations, states, and provinces that
really have the option of competing on the price of labor and staying in a
low-skills equilibrium are those jurisdictions in which labor prices are very
low compared to global prices for low-skill labor. The future is grim for juris-
dictions in a low-skill equilibrium in which wages are nevertheless high in
a global context, as in many American states, or moving higher, as in many
provinces in China. If they cannot break out of their low-skill equilibrium
and move through the middle-income trap, they will get poorer and poorer.

The alternative is moving toward broadly shared prosperity, which requires
a very high standard for primary and secondary education for all students,
because in high-wage countries the incentives for employers to automate all
the routine jobs that can be automated will only grow stronger and stronger,
so the jobs that used to be available to people with only a typical high school
education will become fewer and fewer. To provide a balanced workforce
in which everyone can prosper, high-wage nations pursuing broadly shared
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prosperity will have to think hard about how they will create an economy
with a good balance between people in middle-skill jobs and others in high-
skill jobs—all of whom are making enough money to live well and feel that
they are making a strong contribution so they can live in dignity.

On this point, the Swiss and Singaporean models stand out as exemplary.
Both have made an explicit all-in commitment to these goals and have devel-
oped very effective policies and institutional structures to support that com-
mitment. Both countries have established a very high standard for primary
and secondary education. Both have developed a small number of first-class
research universities to provide a supply of top-notch researchers, engineers,
managers, and political leaders to support an advanced technology-driven,
globally competitive economy. Both have built a combination of first-class
upper secondary VET programs closely aligned with applied universities in
Switzerland and polytechnics in Singapore that are capable of providing their
economies with a world-class cadre of middle-skill and high-skill workers.

The biggest difference between these countries VET models is that the
Swiss model is employer based and the Singaporean model is school based.
Both models, however, are built on the assumption that students come into
the VET system with language and mathematics literacy that is very high
compared to VET students almost anywhere else in the world. The question
is where students pick up the theory that goes with the work they are train-
ing for and the skills needed to actually do that work to a high standard.

Yet, the difference is not as large as it might seem, because the Singaporean
government invests so much in building inside the VET schools workplaces
that look and feel like their counterparts outside the schools and because
many of these simulated workplaces sell their products and services to real
customers, often at market prices. Also, Singapore is moving aggressively
and imaginatively to create more opportunities for its VET students to work
and learn in real workplaces in the real economy.

The Swiss system is built around carefully specified descriptions of skills
and knowledge that apprentices are expected to develop for each occupa-
tion for which training is available. The length and content of the training
are fully specified. Instructors are trained and licensed by the state to com-
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mon standards. Employers can offer apprenticeship slots only if they meet
certain detailed specifications, and they must pay apprentices wages at levels
regulated by the state. Also, training required for an apprentice in the regu-
lations but not offered by the employer must be offered by an intermediary
organization.

This complex architecture, which grew out of the medieval guild system,
begs the question, Does it build an inherent conservatism into the system
that makes it, as Drucker suggests, slow to adjust to increasingly rapid
changes in technology and work organization? It also raises the issue of what
the right balance is between the chaos of the US system and the order of the
Swiss system in the kind of environment likely to be created by advancing
digital technologies.

A few years ago, I found myself on a plane with a senior engineer from
Siemans, one of the world’s leading automation companies, automating
everything from factories to entire cities. He had been trained as an engineer
in East Germany, behind the Iron Curtain, and while working at Leitz, a
company long admired for its high-quality lenses and cameras and precision
instrumentation, he had been given a lead role by the Soviet government
in the design of the inertial guidance systems used to guide nuclear-tipped
missiles to their targets. When the Iron Curtain came down, Siemans had
recruited him, and there he became a high-level manager, sent all over the
world to turnaround factories that were in trouble for a variety of reasons.
He had just completed a succession of assignments in Germany and the
United States and was on his way to take over a factory in China. I asked him
to compare these three countries, in terms of the strengths and weaknesses
of their labor forces.

The Germans, he said, offered first-rate engineering and a first-rate front-
line labor force. If you were after a beautifully engineered and beautifully
built product, he said, Germany was the place to go. China, in his estima-
tion, was very good at making standard products well at a competitive cost.
The engineering was solid, if not imaginative. The manufacturing was not up
to the same standard as in Germany but was usually perfectly adequate and
a good buy at the low Chinese price. He said that the United States was the
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place for imaginative engineering that often met the German standard but
was typically more creative or innovative. But you would not go there for
quality manufacturing, because American labor was well below the German
standard and very expensive compared to what one could get at the same
price elsewhere.

This insider’s take on the current labor forces serves as a warning for
China as its labor gets more expensive: its engineering will have to be more
creative and its labor better skilled as its products and services get more
expensive. It is also a warning for Germany, because its gift for precision in
design and manufacturing will be no substitute for imagination and flex-
ibility in a world increasingly torn apart by digital technologies. The Ger-
mans are superb makers of high-performance gasoline- and diesel-powered
automobiles, but that may be of no help in a world of electric cars that are
much simpler to build. And this is also a warning to American workers that
their talent for creativity and innovation will only benefit a small number of
engineers whose designs will be built not in the United States but elsewhere
in the world unless ordinary workers in the US can develop the high level
and range of technical skills that alone will justify high salaries-and wages in
a truly global economy.

This comparative assessment also sheds some light on the validity of
Drucker’s warning. Drucker was right in thinking that the flexibility and
innovative capacity of the US economy would prove to be invaluable assets.
He was also right when, in the late 1970s, he said that the future of work
in the advanced industrial countries would be “knowledge work,” work that
calls for high levels of complex skills and knowledge and the ability of the
workers at all levels to exercise the kind of judgment normally accorded only
to professionals.? But Drucker was wrong to think that the American worker
would be better positioned than the workers of Germany or Switzerland for
the future he anticipated. The US workplace was more profoundly affected
by the mass production model of industrialization than any other country,
and that was a model in which workers needed only very modest literacy or
skills and were expected to do as they were told—the very opposite of the
knowledge worker model.
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It was the legacy of the implementation of that model that my engineer
seatmate was commenting on. Indeed, data from the Organisation for Eco-
nomic Co-operation and Development now show that the typical American
worker is the least well educated of all the workers in the advanced indus-
trial nations.* The poor education of Americd’s front-line workforce is com-
pounded by the poor quality of its VET system. The result, as Schwartz and
Hoffman note, is that US employers complain bitterly that American work-
ers lack a strong work ethic, high levels of literacy, and the kind of technical
skills needed in today’s economy.

So, if Drucker was wrong to hold up the US nonmodel of VET as the
model for the future, what is the right model?

A FIRST-RATE PRIMARY AND SECONDARY EDUCATION SYSTEM

Because digital technologies will do more and more of the low-skill rou-
tine work, the first requirement for building a strong VET system is to dra-
matically raise the literacy standard—language, mathematical, scientific, and
technical literacy—to which the bottom half of the future workforce will be
held. But language, mathematics, science, and technology are not enough.
Because new technologies are already causing dislocations in national econo-
mies that have direct political consequences, and those dislocations are cer-
tain to increase in intensity, it is essential that the high-wage countries give
their future citizens the political and historical knowledge and skills they will
need to construct societies that will work for them. Thus, the inescapable
foundation for a well-functioning VET system in the future will be a first-
rate primary and secondary education in the liberal arts.

This broad educational base is not just a matter of literacy and political
awareness. It runs much deeper than that. Recall that the digital technolo-
gies are creating a new workforce that will be increasingly self-employed in
a gig economy that demands learning new skills for new jobs all the time,
often jobs that come not seriatim but all at the same time. Recall, too, that
the worker in this gig economy will have no employer who is likely to pay
for that or give the worker the time to do it. That will put an enormous pre-



194  VOCATIONAL EDUCATION AND TRAINING FOR A GLOBAL ECONOMY

mium on learning complex new things quickly and constantly. This means
is that our conception of a basic, compulsory education will have to change.

Most industrialized nations have long had one primary and secondary
system for its elites and another for everyone else. The one for the elites—
seen as the society’s future leaders—emphasized leadership qualities like the
ability to work independently, teamwork, analytical skills, the ability to syn-
thesize a lot of material from many different sources, problem solving, goal
setting, and strategic thinking. It is not at all clear that the reality matched
this aspiration in more than a few places in any one country, but it is now
clear that these skills are needed by almost everyone, not just the elite.

Some argue that the advance of digital technologies means that the need
for the kind of knowledge and cognitive skills that schooling has long been
about will recede into the background as the machines outdo humans in
those arenas and as the need for distinctly human qualities like ethical judg-
ment, compassion, warmth, and social skills will come to the fore. This argu-
ment is made by those who think that the machines will not put people out
of work but instead will become complements to, rather than competitors
of, humans. Maybe. That is not clear. It is entirely likely that value and ethi-
cal judgment will be ever more important, but it is less clear that we will not
have to do much thinking. My guess is that we will have to do much better
and more effective thinking.

All of this suggests that the demands on our schools to provide what
amounts to an elite liberal arts education to all our students will grow increas-
ingly strong, if only to build the capacity our future workers will need to
learn quickly and well. Learning quickly and well is a function of the degree
to which our education has given us the frameworks we need to absorb and
use new information. Those frameworks are both the conceptual structures
of the subjects we study in school and the big ideas behind those frame-
works. Once we understand those big ideas and have understood the frame-
works at a fairly deep level, we can more readily apply what we have learned
to real-wotld problems, draw on multiple bodies of knowledge all at once,
learn new things much more quickly, and, by applying the frameworks from
one field to problems and challenges in another, create and innovate freely.
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This is the heart of a liberal education. A liberal education used to be
the birthright of our elites. Now it will have to be the birthright of all our
children. And it will have to be provided in record time, mostly during com-
pulsory education.

THE T-SHAPED CURRICULUM

Preparing a large and growing proportion of the professional and technical
workforce to learn how to do not just new tasks but whole new jobs with a
lot of technical content to a high standard very quickly will be a very heavy
lift for national mass education systems. It will amount to raising achieve-
ment in terms of both the content and the quality of the academic program
to the extent that it essentially changes the shape of the curve of student
achievement, radically compressing it and then shifting it far to the right. It
will require a T-shaped curriculum, with one leg being a strong broad liberal
arts curriculum and the other leg being mastery of a technical subject at a
high level. As part of the curriculum, each student would complete their
education having at least one technical qualification, whether that qualifica-
tion was a medical degree or an emergency medical technician certificate,
which would allow them to get started in the workforce. We are headed
toward a world in which the vast majority of students will get at least two
years of education beyond grade 12.

What I see happening in the education and training of high-status pro-
fessionals is instructive. These are the careers that one attains by taking the
university track, not the VET track. But preparation for these careers has
been evolving in interesting ways.

For example, in recent years the education of doctors has been trans-
formed. It used to be the case that the undergraduate education of a doctor
was followed by years of coursework in the related sciences and medical
disciplines, like pathology. And it was only after years of such courses that a
young doctor could put on a white coat, start doing rounds under the super-
vision of a clinical professor, and become a resident. That whole approach
assumed that there was a more or less fixed body of medical knowledge to be
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learned that would make one a competent doctor, and the student’s job was
to learn it before learning the practice of medicine.

Now a student’s medical education begins with a combination of short
courses and rounds, during which the group of students is presented with
a carefully chosen case, told to come up with a diagnosis and prescription,
and given access to libraries, labs, and doctors as resources. They progress
from simple cases to more complex ones, with coaching at every step. They
get most of what used to be provided in the full courses, but now they get
it when they need it. Most important, they learn how to figure out what
they need to know and how to find it, and they learn how to work with
colleagues. They learn that the field is developing so quickly that there is no
way they can learn everything they need to know before they start working
as doctors. Most important, they learn the theory and the practice side by
side, not in sequence. They gain a much deeper understanding of the theory
and a better-developed capacity to apply what they are learning—they know
it better and can use it more adeptly. And they are prepared for a lifetime of
learning.

Engineering education has been going through a similar revolution, as
have other high-status professional fields. Mixing the understanding of the
theory with its application turns out to be a better way to learn both the
theory and how to use the theory for some practical purpose. You can, of
course, learn how to perform a task by rote, without learning the theory
behind it, but application is much easier when you understand why and not
just what. And the practitioner who knows not just what to do in normal cir-
cumstances but why that strategy works will be much better prepared when
the unexpected or unusually complex case is encountered. Most important,
the practitioner who knows why is far better prepared to learn how to use
new technologies and even contribute to their development.

The idea of the T-shaped curriculum conjures up an image of a strong
academic education and a strong VET education, separate but coupled. It
suggests not just that students will need both forms of education, whether
they are going to be doctors or emergency medical technicians, but that the
boundaries between these two forms of education need to be blurred. VET



THE FUTURE OF VET IN A GLOBAL, AI-POWERED ECONOMY 197

needs a stronger academic component, but in a form that is designed to be
illuminated by the relevant applications.

The right response is to set a high standard for the common education
that all students are supposed to complete by the end of lower secondary
school and to do everything possible to make sure that the majority achieve
that standard, no matter what they plan to do afterward. Then introduce
a T-shaped curriculum to provide a broad and deep general education
designed to make it very easy to learn almost anything quickly and well and
to master the technical skills and knowledge needed to succeed at the entry
level to a career.

In building such a system, the education and training that facilitate and
support these trajectories should be designed so that it is possible to move
laterally, to change destination. The institutional structure should also allow
students who want to pursue a largely intellectual approach to the curricu-
lum to do so, but the system should be designed so that, to the extent pos-
sible, the academic instruction requires constant application of theory to
real-world problems. The curriculum should also address the development
of the social and emotional skills needed to be successful, as well as the cog-
nitive and technical skills.

The choice should not be between VET and a university track but between
an applied form of education and a more intellectual form of education that
involves less application. Both forms of education should lead to tertiary
education, with various credentials offered along the way, so that a student
can work at various points along the trajectory and also return for more
advanced study and credentials.

BUILDING SKILLS-STANDARDS SYSTEMS THAT WORK

In the United States, anyone with a pickup truck and a ladder can go into
business as a roofer. That would be illegal in Germany, however, where one
must be a master roofer to do that, and one cannot become a master roofer
without demonstrating conclusively that one knows everything there is to
know about every kind of roofing material and every approved method of
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roof construction. Wed all like some assurance that the roofer we hire is
competent, so why wouldin’t we want the German system?

This is a crucial question for the development of VET systems. If young
people are to be trained for demanding, complex work, it is essential that
they be provided a curriculum that imparts the skills that employers are
looking for, not those that educators would like to teach. Those responsible
for providing training need a specification of the desired skills to develop an
effective curriculum. Students need to know what skills are desired in order
to choose among potential training providers. Firms need to know whether
students have been trained and assessed against industry standards in order
to judge the competence of job applicants. One would think, though, that
this is a simple challenge to meet; just ask the employers to come up with the
standards for the jobs in their industry. But it is not that simple.

In the 1990s I learned from New Zealand’s minister for economic devel-
opment about the country’s institution of the world’s newest and most pow-
erful occupational skills standards authority, which was charged with setting
a very wide range of occupational, educational, and training standards. She
recounted how she had recently been visited by one of the authority board
members, the head of Toyota’s operations in New Zealand, who told her
that Toyota was on its way to dominating the auto industry worldwide by
instituting radically different methods of organizing the work of assembling
cars. Toyota was relying on the judgment of its front-line workers rather than
treating them like cogs in the machine, and using robots would do most of
the physically hard work. The other automakers in New Zealand, however,
were still building cars the way Henry Ford made them and saw no reason
to change. He told her that Toyota was pulling out because it would lose its
competitive advantage if it went back to the old methods, if it followed the
authority’s standards.

This was exactly what Drucker warned against: standards that simply
encode average practice will retard the development of the whole economy.
In considering this case, the answer, I thought, was not to abandon stan-
dards for VET but to find a way to create standards that will drive industries
forward, not encase them in the past. With standards like that, a nation can
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ensure that students are being trained for leading-edge practices and will be
the people in their companies who introduce others to those practices and,
as a result, make the whole economy more competitive. But how, I won-
dered, can a country create standards that most firms in that industry were
uncomfortable with?

In Switzerland, the government relies on the industry associations to set
the skills standards, just like in New Zealand. But New Zealand had long
been a supplier of raw materials in a mercantile system controlled by Brit-
ain, so it had very few domestic manufacturing companies that were at the
leading edge of anything. The big Swiss firms had made a pact to be number
one, two, or three globally in any industry they chose to compete in, so the
companies that dominated the standard-setting bodies were already defin-
ing the state of the art. Singapore was determined to offer a state-of-the-art
workforce, so it created a skills-standards system, advised by industry, that
was based not on those standards used by the firms iz Singapore but on
those used by the global companies the government wanted to attract zo
Singapore. Denmark’s skills-standards system is similar to Germany’s, but
local groups of industrial firms can apply to the government for the right to
use their own standards if they can make a case that they are more advanced
and will make Denmark more competitive. If the government approves an
exception on this basis, it gives the industry association the option of revis-
ing that set of standards. The result is that skills standards are constantly
revised to reflect what leading businesses are doing to adjust their technolo-
gies and work organizations to suit the changing markets.

A good skills-standards system drives the economy forward; it does not
frustrate industrial ingenuity and development.

WORK-BASED LEARNING

No VET system will be effective if the students do not get the opportunity
to work in places that are as much like the area in which they are seeking
employment as possible. In chapter 3, Vivien Stewart describes VET institu-
tions in China where students are taught by teachers who have no experience
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doing the work they’re training their students to do, and it is not hard to find
students in the United States in auto repair and maintenance programs who
are practicing on cars that have no computers in them.

Its not just a matter of acquiring the technical skills needed to hit the
ground running in a first job. In chapter 4, Schwartz and Hoffman’s descrip-
tion of VET in the United States points to the high social, personal, and
economic costs of the high unemployment rates among young people in a
society that provides very few opportunities for a smooth transition from
school to work. In such a society, students’ opportunities to mature as indi-
viduals, to learn what it means to be employed, to develop the work habits
that make them employable, and to experience the pride that comes from
doing work well are all stunted. For students who grow up in poverty, the
opportunities to develop the kind of networks that lead to good first jobs
and better second and third jobs are similarly limited. As they get through
their teens and into their early twenties without a decent regular job, they
lose hope and become increasingly unattractive to employers who prefer to
hire someone right out of school or someone with a strong work record.
Work-based training in the US is largely limited to the apprenticeship pro-
grams offered by the building trades unions, and most firms have little or no
interest in taking on responsibility for training young people.

The Swiss system of employer-based learning that Hoffman and Schwartz
describe in chapter 2 is very attractive. Swiss parents and students select that
pathway through their system in very large numbers, and Swiss employers
sing its praises and, at their own expense, provide the work-based learning
experiences that make it hum. The modern Swiss VET system has evolved
and changed greatly from the guilds of medieval times, but it still rests on
the willingness of employers to offer opportunities for work-based learning.

China had its own version of the medieval system when it required
employers to provide a wide range of social, educational, and training set-
vices, as well as housing and food, to their workers. Each firm trained all the
workers it needed by taking on the sons and daughters of their employees as
apprentices. But after Deng Xiaoping upended that system, the state-owned
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companies terminated their apprenticeship systems, and the private compa-
nies have assumed very:little:responsibility for training young people at all.
That leaves the Singapore:model. of work-based training, which relies

mainly on creating virtualiemployer-based training sites in the VET schools.

This is an expensive:undertaking;but it is paying off handsomely for the
Singaporeans. In fact, the Sirigapore government is moving aggressively to
find more ways to increase opportunities for young people to combine work

in real employer work sites with learning.

WHO IS RESPONSIBLE FOR THE VET SYSTEM? IS ANYONE IN CHARGE?

Effective VET at a national scale requires the active engagement of many
players. It lives at the intersection of national economic goal setting, eco-
nomic development, national manpower planning, primary and secondary
education, tertiary education, business, and labor.

In the United States and China, educators typically dominate decision-
making, and business and labor play largely subsidiary roles. In Singapore,
the economic agencies of government dominate. In Switzerland, the business
interests play the central role. In many countries, each of these stakeholders
occupies their own posthole and pursues their own interests separately. In
countries with effective VET systems, the government acts to coordinate
and sometimes lead in the development of coherent, powerful strategies that
bridge these interests and engage the players in ways that are effective for the
students and the economy as a whole. That is very difficult to do. Countries
that aspire to build world-class VET systems would do well to look at how
the countries with the most effective VET systems govern those systems.

In many countries the VET system is an afterthought, not the main game.
But as the advance of Al, robotics, and other related technologies gathers
steam, destroying not just jobs but entire industries, ever larger groups of
workers who are being dispossessed by these technologies, feeling they have
nothing to lose, that neither capitalism nor democracy has done anything for
them, could easily decide that willing autocrats have more to offer. And so a
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well-designed VET system could provide a path to well-being for millions of
people who might otherwise not just face grim futures themselves but also
be more than willing to bring down the whole system.

It is precisely because VET sits at the intersection of the workings of the
education system and the real economy that it could play such an important
role in determining the fate of individuals and nations.





