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Foreword

One of the greatest concerns surrounding educational policymaking
is whether students, especially disadvantaged students, are prepared for a
successful transition from school to work.  This is especially true during
the high school years—a crucial time when young people need the
education and motivation that will enable and encourage them to attend
college or help them find higher-paying jobs immediately after they leave
high school.

Too often, those not going on to college simply drift from one low-
paying job to another—or worse, remain unemployed.  This concern led
to educational reform efforts in the 1990s that focused on school-to-
work programs or, as they are known in California, school-to-career
programs.  The School-to-Work Opportunities Act (STWOA), passed
by Congress in 1994, provided more than $135 million to California
over a five-year period to support increased school-to-career activities
such as internships, apprenticeships, and mentoring of students on a
part-time basis by local employers.

STWOA was not reauthorized after its initial five years.  And
although certain other school-to-career programs still exist, mainly Tech
Prep and Career Academies, this loss of funding appears to have left a
gaping hole in efforts to prepare low-skilled youth for higher-paying
jobs—the principal goal behind the original legislation.  This is
particularly problematical for California because, as research in other
PPIC studies has shown, income inequality is higher in California than
in the rest of the nation, and the difference between the incomes of the
“haves” and “have nots” is largely attributable to education.

Given the loss of federal STWOA funding, it is important to
determine just how effective the activities supported by this program
were and whether it might be in California’s best interest to restore some
of the funding for these activities.  In this report, David Neumark
analyzes a national dataset that includes the results of broad-based



iv

programs similar to those established in California.  He concludes that a
case can be made for restoring or reallocating some funding to the types
of activities supported by STWOA.  The national results suggest that
these activities are more effective in boosting postsecondary enrollment
and employment than certain other types of existing school-to-career
programs, such as Tech Prep.

In a secondary and equally important analysis, Neumark also looks
more specifically at existing evaluations of various programs in
California, and he finds them wanting.  He argues that there is a pressing
need for a serious evaluation of the effectiveness of the school-to-career
activities remaining in California and for any such activities that might
arise in the future.  He also notes that future school-to-career efforts in
the state would be well served by better articulating the goals of the
program and by establishing clear criteria for measuring progress toward
these goals.

There is compelling evidence that schooling is essential to the future
well-being of California’s children.  A large body of research has shown
that the transition from school to a career—whether after high school
graduation or postsecondary education—is a critical step in determining
personal economic success.  Neumark concludes that much remains to
be done in California to assure that this critical step is successful.  Failure
will result in a setback not just for our students but for the many
Californians—workers, employers, citizens, and consumers alike—who
benefit from a more-skilled workforce.

David W. Lyon
President and CEO
Public Policy Institute of California
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Summary

“School-to-work,” or “school-to-career” as it is known in California,
refers to programs that integrate academic and vocational skills with the
goal of improving the transitions of youths from schools into their
careers.  This report uses national data from the 1997 National
Longitudinal Survey of Youth (NLSY97) to evaluate the effectiveness of
the types of school-to-career (STC) programs that were encouraged and
supported in California by the grants received by the state from the
federal School-to-Work Opportunities Act of 1994 (STWOA).  In
particular, the empirical analysis focuses on whether participation in
these STC programs increases postsecondary college enrollment or
employment.

STWOA provided more than $1.5 billion over a five-year period to
support increased school-to-work activities in the nation’s public schools.
This money was made available to states to create STC systems entailing
cooperation among schools, private business, and government bodies
(Office of Technology Assessment, 1995).  Congress passed STWOA in
response to three areas of particular concern for public education
identified by researchers and educators.  These were (1) a lack of
connection between school and work that led many youths to be
unmotivated in school and to experience subsequent difficulty moving
out of low-wage jobs, (2) youths completing school with insufficient
skills needed for the labor market, and (3) increasing labor market
demands for complex thinking, close teamwork, and the ability to learn
on the job.  More generally, STWOA was motivated by a concern shared
by policymakers and researchers alike that school-to-work transitions of
youths in the United States entail too much joblessness, job instability,
and employment in dead-end jobs (for example, see U.S. General
Accounting Office, 1990).  To help young people develop the skills
needed in the workforce and make better connections to careers,
STWOA set out to increase (1) school-based initiatives such as career
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links to academic curriculum and career awareness activities, (2) work-
based activities such as job shadowing,1 internships, and apprenticeships,
and (3) connecting activities, such as the development of partnerships
with employers and postsecondary institutions.

In 1996, California was awarded $130 million over five years from
the National School-to-Work Office to set up an extensive STC system,
and the state received a supplemental $7.2 million grant in 2000.  The
STC activities funded under STWOA can be viewed as one of three
branches of STC activities in California.  The other two branches are
Career Academies (sometimes called Partnership Academies) and Tech
Prep, which focus much more narrowly on specific student populations
in contrast to the general and broad-based approach of STWOA.

However, after its initial five years, STWOA was not reauthorized.
Although funding for Career Academies and Tech Prep from the state or
federal governments has continued, the state has not made up the
shortfall of funding for general STC activities.  Given this change in
funding, it is a particularly opportune time to study the effectiveness of
the types of general and broad-based STC activities in California that
were encouraged and supported by the federal legislation, to ask whether
the state might better achieve its goals by funding general STC activities.
Despite the fact that present prospects for significant new spending on
STC in California are slim, given the budget crisis, possibilities for minor
new allocations or reallocation from the other two branches of STC or
other areas of spending on education should not be ruled out, especially
in light of the significant effect that the relatively small amounts spent in
California under STWOA had on implementation of STC programs.

Goals of the Research
The central goal of this report is to evaluate the effectiveness of STC

programs in improving labor market outcomes of individuals as they
begin to develop their careers and move on to work, further education,
or a combination of the two.  Its particular focus is an econometric
analysis of the NLSY97, estimating the effects of STC program
_____________

1In job shadowing programs, a student follows an employee for one or more days to
learn about a particular occupation or industry.
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participation, nationally, on education and employment in the period
immediately after leaving high school.  Although enrollment and
employment in the immediate postsecondary years capture only a
segment of an individual’s career development, these are the two
activities that are most likely to increase the skills acquired by youths
making the transition from school to work.  This research thus focuses
attention on the transitional period that has been the concern underlying
STC legislation, as well as most research on STC.

The NLSY97 covers six types of STC programs that comprise many
of the most common types of STC programs and activities offered in
California by the local STC providers funded by STWOA.  Thus,
although this research does not directly address specific, local STC
programs and activities offered in the state, it speaks to the effectiveness
of these types of programs.

The NSLY97 is invaluable for research on the effectiveness of STC
programs because its richness provides a number of methods for
handling a fundamental problem in the evaluation of the effectiveness of
a government program.  Specifically, accurate estimation of such
program effects—or recovering the causal effects—requires a thorough
accounting of differences between STC participants and nonparticipants
that exist independently of program participation.  Such estimation is a
primary focus of this research, and at the same time the lack of such
estimation is a major shortcoming of most of the existing research on
STC programs in California and elsewhere.

In addition to presenting this new evidence from the NLSY97, the
report reviews past evidence on the effectiveness of STC and includes a
detailed analysis of evaluations that have been conducted of specific STC
programs and activities in California that were supported by STWOA.
Unfortunately, these evaluations provide little if any convincing evidence
of the effectiveness of STC programs, especially as regards postsecondary
outcomes.  Many of the evaluations fail even to use a control group,
which is a prerequisite for evaluation.  Most fail to use any control
variables or other methods to account for differences between
participants and nonparticipants, and it is probably safe to say that none
does this adequately.  Finally, few even look at postsecondary outcomes.
The dearth of compelling evidence and the data limitations that
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characterize these evaluations of specific STC programs in California
imply that—to date—the NLSY97 data are the best source of
information on the effectiveness of the types of STC programs that
STWOA spurred in California.

Broader Policy Context
In some respects, STC has been ignored in recent research and

policy debates regarding educational reform.  In particular, recent
research on educational quality and reform has focused largely on test-
related outcomes, and this focus is strongly reflected in the No Child
Left Behind Act of 2001 (NCLB), which emphasizes standardized testing
in grades K–12.  But another important perspective on educational
quality concerns the link between education and labor market success.
Before the introduction of NCLB, STC programs had become an
integral part of high school education in many states, spurred in part by
STWOA.  Although there is a link between test scores and
socioeconomic success, there is no reason to believe that test-based
standards encompass all of what schools do to prepare students for the
world of work.  It is plausible and indeed likely that STC also has an
important role to play.  In one fashion or another, virtually all students
move into the workplace.  Therefore, for all students, the provision of
information about careers, tools to make decisions about careers, and the
acquisition of specific skills valued in the labor market would seem to be
an important complement to the academic component of education.
Moreover, many students do not attend four-year postsecondary
institutions, and it is conceivable that the strong emphasis on testing may
not serve these students as well as those bound for such institutions.

None of this is to argue that STC is more important than a rigorous
academic focus.  But research that addresses the potential benefits of
STC can help maintain a focus on the problems of the noncollege-bound
and more generally on the link between education and labor market
success.  Indeed, some researchers see NCLB as likely to diminish
government interest and investment in STC.  Without prejudging the
outcome, suffice it to say that there is good reason to keep STC “on the
table” in the context of broader issues of educational reform.
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More generally, STC is one potential policy response to poverty and
low-wage work.  The principal goal of STC is to increase labor market
skills, in part via direct acquisition of skills from participating in STC
programs, and to a greater extent via longer-run effects associated with
launching youths onto career paths with greater potential for growth of
skills.  A great deal of research and policy effort focuses on problems and
policies related to poverty, including changes in the income or wage
distribution, social programs to mitigate the consequences of poverty or
attack its sources, and mandated higher wages for low-skill workers.
Most policymakers and researchers would agree, however, that the ideal
solution—albeit perhaps the most difficult to achieve—is to increase the
skills and productivity of those at the bottom of the socioeconomic scale
so that they can earn a market wage high enough to lift them and their
families out of poverty.  STC programs may be one way to help achieve
that goal.  Thus, research on STC has a critical role to play in assessing
these efforts to raise skill levels.2

Principal Findings
The evidence from the NLSY97 indicates that some STC programs

(school enterprises) boost post-high school education,3 and other STC
programs (cooperative education and internships/apprenticeships) boost
post-high school employment.4  Tech Prep appears to reduce post-high
school education, although it possibly may also increase the likelihood of
full-time work.  The magnitudes implied by the estimates are reasonable
yet also sizable, suggesting that participation in the programs with
positive effects boosts enrollment or employment by about 5 to 10
percentage points, relative to the baseline rates of about 50 percent
attending college and 60 percent employed in the immediate
postsecondary period.  Moreover, in each case of a positive effect, there is
_____________

2Donahoe and Tienda (1999) see the problem of moving workers into higher-wage
jobs as the principal school-to-work “problem.”

3“School enterprises” entail the production of goods or services by students for sale
to or use by others.  They typically involve students in the management of the project
and may be undertaken on or off the school site.

4In “cooperative education” programs, students alternate or parallel their academic
and vocational studies with a job in a related field.
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no offsetting negative effect on the other dependent variable, implying
that these programs appear to induce higher enrollment or employment
at the expense of being neither enrolled nor employed, rather than at the
expense of an alternative “productive” activity.

Finally, there is also some evidence of differences in the effects of
STC programs across groups distinguished by race and ethnicity and
other characteristics associated with socioeconomic status and across men
and women.  However, this evidence does not point to a consistent
pattern indicating that STC is particularly or primarily beneficial to
disadvantaged students.  Instead, there is some evidence of beneficial
effects for all groups, although different programs deliver different
benefits.  One finding that perhaps does stand out, though, is that
internship/apprenticeship programs may be particularly advantageous for
the less-advantaged, as these programs boost college enrollment among
those with the lowest test scores and boost employment among blacks
and those with less-educated mothers and living in nontraditional
arrangements.

Recommendations
On balance, relying principally on the results from the NLSY97, the

evidence provides some indication that the types of STC programs
funded by STWOA in California increase postsecondary enrollment and
employment.  However, with the demise of STWOA, funding has
continued for Career Academies and Tech Prep, whereas direct funding
for general types of STC programs (such as apprenticeships, internships,
co-op programs, and school enterprises) has been sharply reduced.5  Yet
the evidence on Tech Prep and Career Academies does not make a strong
case that these branches of STC are more effective, at best suggesting that
they may boost full-time work but possibly at the expense of reducing
education.6  This evidence suggests that a reconsideration of the
_____________

5As explained in Chapter 2, because there was some commingling of funds between
STWOA activities and other STC or vocational educational activities, it is inaccurate to
say that the demise of STWOA removed all funding for general STC activities.

6As explained below, this is despite the fact that Tech Prep entails coordination
between high school and college courses.
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allocation of existing funding for STC activities in California may be
warranted.  The evidence is not overwhelming, and this report does not
present a full-blown cost-benefit analysis; but it appears that a case can
be made for restoring some funding to the types of programs supported
by STWOA and, barring that, possibly considering some reallocation of
funds toward these types of programs.

Another important observation that emerges from the research is
that there is a pressing need for serious evaluation of the effectiveness of
the specific STC activities remaining in California and for any new
activities that might arise in the future.  The main evidence provided in
this report comes from a national dataset that is informative about the
types of STC activities in California that were spurred by STWOA.  But
in a subsidiary part of this research project, a survey of local providers of
these activities and of evaluations of their efforts was conducted to
compile and assess existing evidence on the effectiveness of STWOA-
related STC activities in California.  This survey revealed that specific
evaluations of STC programs in California are lacking in many respects.
Thus, any future funding increases for STC should be predicated on
requiring evaluation of programs.  Moreover, given the evidence of
beneficial effects of general STC programs nationally, and the more
ambiguous evidence regarding Tech Prep and Career Academies, the
optimal strategy may be to restore some funding for these general
programs (or to reallocate funding) and to mandate evaluations of all
three types of programs.  Only this type of effort holds the promise of
more reliable conclusions to be drawn regarding the effectiveness of the
different types of STC efforts implemented in the state.

However, simply mandating evaluation is not enough.  The survey
of local providers revealed not only inadequate evaluations but also wide
variation in local providers’ self-reported criteria for success and data
collection efforts.  These findings suggest that future STC efforts in
California would be well served by better articulating the goals of the
program and establishing clear criteria for measuring and assessing
progress toward these goals.  More important, the weaknesses of the
existing local evaluations of STC efforts in California strongly indicate
that evaluation of STC effectiveness in the state would be well served by
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substantive expert assistance in designing data collection efforts and in
conducting the evaluations.

A plea for “more research and more evaluation” may come across as
a not very constructive policy recommendation—one that could be
applied to virtually any government program.  Although better
evaluation is a widespread need in policy research, this report provides a
compelling case that the need is particularly strong and potentially
promising with respect to STC in California.  First, because of legislative
developments, funding of one of the three branches of STC in
California—general and broad-based STC programs and activities—has
been largely eliminated, with little basis for believing that the two
branches of STC that continue to be funded—Tech Prep and Career
Academies—are more effective.  Second, the research base from which to
assess the specific STC efforts that STWOA spurred in California is very
weak.  And third, the research this report presents using the NLSY97, as
well as some of the most recent research on STC from other researchers,
suggests that more compelling methods of studying STC programs are
feasible and can in some cases successfully detect programs that are
effective in increasing postsecondary employment or education.
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1. Introduction

The 1994 federal School-to-Work Opportunities Act (STWOA)
allocated more than $1.5 billion to support increased career preparation
activities in the nation’s public schools.1  STWOA was a response to the
absence in the United States of a “comprehensive and coherent system to
help its youths acquire the knowledge, skills, abilities, and information
about and access to the labor market necessary to make an effective
transition from school to career-oriented work or to further education
and training” (H. R. 2884, 103rd Congress, “School-to-Work
Opportunities Act of 1994”). STWOA funds were provided to states to
encourage and support the creation of school-to-work or school-to-career
(STC) systems, entailing cooperation among schools, private business,
and government bodies (Office of Technology Assessment, 1995).2  In
particular, STWOA funds were aimed at general or broad-based STC
programs and activities that served all students, helping guide them into
careers that not only could be entered immediately after high school or
with additional vocational or technical education but also that entailed
higher education at four-year institutions.

STWOA was intended to address three areas of particular concern.
These included (1) a lack of connection between school and work that
led many youths to be unmotivated in school and to experience
subsequent difficulty moving out of low-wage jobs, (2) youths
_____________

1This amount was originally appropriated for fiscal years 1994 to 1998 for grants to
states and local partnerships under STWOA (Hershey et al., 1999).

2Although “school-to-work” is the more common appellation, many states have
adopted the label “school-to-career.”  Given that most of the effort is devoted to high
school students and that the goal is to improve the career decisionmaking of
youths—which may often entail further education—the school-to-career label provides a
better characterization.  Indeed, in the past, school-to-work programs (especially Tech
Prep) have sometimes suffered from the stigma associated with placing high school
students onto vocational tracks rather than directing them toward further education
(Neumark and Allen, 2003).  Thus, in this report the “school-to-career” label is used.
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completing school with insufficient skills needed for the labor market,
and (3) increasing labor market demands for complex thinking, close
teamwork, and the ability to learn on the job.  The goal of STWOA was
to help young people develop the skills needed in the workforce and
establish better connections between education and subsequent careers
through STC transition systems.  In particular, three core goals of
STWOA were to increase (1) school-based initiatives such as career
awareness activities and career links to academic curriculum; (2) work-
based activities such as job shadowing, internships, and apprenticeships;
and (3) connecting activities, such as the development of partnerships
between high schools and employers and postsecondary institutions.  See
Box 1.1 for a summary of the act.

Under STWOA, beginning in 1996 California received $130
million over five years from the National School-to-Work Office to
establish STC providers and programs, plus an additional $7.2 million
supplemental grant in 2000.  STWOA funds were used in California to
establish an extensive statewide system of Local Partnerships (LPs) that
were involved in multiple aspects of STC but which clearly played an
important role in implementing the types of general or broad-based STC
activities and programs encouraged by STWOA.  However, the U.S.
Congress did not reauthorize STWOA after its initial five-year run.  As
federal dollars to support STC activities wound down, the California
legislature approved legislation (AB 1873) in 2000 including $5 million
in state funding, which was later cut to $2 million by Governor Gray
Davis.  Currently, the continuation of this funding (at even lower levels)
is the only direct state funding that specifically replaces funds from
STWOA.

The STC activities funded under STWOA can be viewed as one of
three branches of STC activities in California.  The other two branches
are Career Academies (sometimes called Partnership Academies) and
Tech Prep, which focus more narrowly on specific student populations,
in contrast to the general and broad-based approach of STWOA.
Although funding from other sources (both state and federal) has
continued for Tech Prep and Career Academies, the loss of STWOA
funds represents more than a one-third decline in funding for STC
activities overall in California and will likely over time severely curtail or
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even eliminate broad-based STC programs and activities.  Given that
funding for STC programs—if it is to continue at anywhere near the
levels under STWOA—will have to come from the state, this is an ideal
time to study the effectiveness of STC in achieving its goals.

Goals of the Research
This report focuses on the central goal of STC policy—to improve

the labor market outcomes of individuals as they begin to develop their
careers and move on to work, further education, or a combination of the
two.  In particular, the main contribution of this report is an
econometric analysis of a large-scale dataset, the 1997 National
Longitudinal Survey of Youth (NLSY97), estimating the effects of STC
program participation, nationally, on student enrollment in
postsecondary education or employment in the period immediately
following high school.

The NLSY97 covers six types of STC programs: job shadowing,
mentoring, co-op programs, school enterprises, Tech Prep, and
internships/apprenticeships.  These are by no means all of the programs
and activities pursued by STC providers in California using grants under
STWOA, but they do represent many of the most common programs
and activities pursued.  This complication arises because STWOA, and
its implementation in California, did not restrict STC efforts to a specific
set of programs or activities but instead created a network of providers of
STC programs and activities in pursuit of the specific goals of the
legislation.  Thus, this research does not evaluate STWOA per se but
examines instead a wide set of STC programs that characterize—albeit
imperfectly—the types of general and broad-based STC programs that
STWOA encouraged.

An important strength of the NLSY97 for this research is that it
offers many ways to estimate the causal effects of participation,
accounting for nonrandom selection of participants into STC programs
that could lead to inaccurate estimates of the programs’ effectiveness.
Estimation of the causal effects of STC programs, by accounting for
differences between STC participants and nonparticipants, is a major
focus of this report and at the same time a major shortcoming of most of
the existing research on the topic, whether for California or elsewhere.
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Limitations
The NLSY97 dataset poses some limitations.  First, it is not

sufficiently large to carry out analyses specific to California.  But
evidence on the effects of STC participation gained from data on all
states should be informative given that effects most likely generalize
across states.  On the other hand, policymakers in California may be
most interested in assessments of the effectiveness of the specific STC
programs that were established in various localities throughout the state
under STWOA.  Although the NLSY97 data cannot provide
information specific to California, this report also presents a summary of
findings from a compendium of evaluations of specific local STC
programs supported by STWOA in the state.

The second limitation is that the overall goal of STC policy—to
improve labor market outcomes of individuals as they begin to develop
their careers—is considerably more broad than simply increased
postsecondary employment or enrollment and should be evaluated by
labor market success defined over the longer run.  However, because the
NLSY97 at this point covers individuals only in their first few years after
leaving high school, the analysis in this report adopts a similarly narrow
focus, examining the effectiveness of STC programs in boosting
immediate postsecondary enrollment and employment; this examination
is quite important, because it addresses the two activities most likely to
increase the skills acquired by youths making the transition from school
to work.  Indeed, much of the existing research on STC focuses on the
years immediately after high school as the key transitional period that has
been the chief concern underlying STC legislation.3

_____________
3The early writing on school-to-work transitions in the United States that

advocated the development of a school-to-work system along the lines of STWOA
focused on the general problem of “churning” or “milling about” that characterized youth
labor market experiences in this country, entailing initial periods of joblessness or a series
of dead-end jobs (see U.S. General Accounting Office, 1990; Commission on the Skills
of the American Workforce, 1990; Hamilton, 1990; Lerman and Pouncy, 1990; Glazer,
1993; and other work reviewed in Heckman, 1993.) Much of the newer research on the
effects of STC programs has focused explicitly on labor market and educational outcomes
in the immediate postsecondary period.
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Broader Policy Context
Research on the effectiveness of STC also fits into broader policy

issues.  First, research on educational quality and reform has emphasized
test-related outcomes, which can perhaps be viewed as culminating in the
No Child Left Behind Act of 2001 (NCLB), emphasizing standardized
testing in grades K–12.  Although test score achievement undoubtedly
reflects some dimensions of educational quality, another important
dimension is education’s contribution to labor market success.  In part
because of STWOA, STC programs had become well integrated into
high school education in many states before the enactment of NCLB and
the failure to reauthorize STWOA.4  Indeed, some researchers see NCLB
as likely to diminish government interest and investment in STC.5  And
although test scores likely have a positive effect on socioeconomic
success, it is highly unlikely that test-based standards encompass the
entirety of schools’ contributions to labor market success of students.
STC may very well also have an important role to play.  Nearly all
students make a transition from school to the labor market, and many
spend a substantial fraction of their lives working.  Thus, integrating into
academic curricula information about careers, tools for increasing
capacity and knowledge to make better career decisions, and the
provision of specific skills could be a productive complement to an
academic focus.  STC may be particularly important for the many
students who will not attend four-year postsecondary institutions,
whereas a strong emphasis on testing may be more suited to the needs of
those who will attend such institutions.  The argument is not that STC is
more important than quality academic education but that it may offer
the potential to help those less likely to attend college and, more
generally, may strengthen the contribution of education to labor market
success.
_____________

4Nationally, among high school students in the NLSY97 sample used in this report,
participation in the different individual types of STC programs covered ranges from
about 7 to 18 percent, and 42 percent of high school students participate in at least one
type of program.

5See, for example, Maher (2003).
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Second, policymakers and researchers devote a great deal of time and
effort to problems and policies related to poverty, focusing on changes in
inequality, social programs to try to reduce poverty or cushion its blow,
and setting wage floors for low-skill workers.  However, most
policymakers and researchers recognize that—although difficult to
achieve—the best long-term solution is to raise the skills and
productivity of the most economically disadvantaged, enabling them to
earn enough to raise their families out of poverty.  STC programs may be
one way to increase skills and productivity, especially among those who
would be less likely to obtain a college education.  Finally, although not
directly examined in this report, it is conceivable that the benefits of
STC programs are extensive, if effective programs improve the efficiency
with which youths “transfer” the human capital acquired in school into
productive activity in the labor market.

Outline of the Report
Following this introductory chapter defining the issues, explaining

the goals of the research, and discussing the policy context, Chapter 2
provides an overview of STC legislation and programs in California and
of federal legislation.  Chapter 3 surveys prior research on the
effectiveness of STC in California and elsewhere.  Chapter 4 explains and
discusses the econometric analysis of the 1997 National Longitudinal
Survey of Youth, and Chapter 5 offers a summary of the findings and
policy recommendations.
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3. Existing Research on the
Effectiveness of STC in
California and Nationally

The research presented in this report offers new evidence on the
effectiveness of STC in California and the rest of the nation.  But it
focuses on the types of general and broad-based programs that were
spurred by STWOA.  Thus, it is useful to summarize briefly what other
research establishes about the effectiveness of the other branches of STC in
California, including studies specific to California and studies that cover
the types of programs in effect in California.  Combining existing research
findings with the new findings reported in Chapter 4 provides the fullest
possible picture of the effectiveness of California’s STC programs.

Throughout, the focus is on the effects of STC programs on
postsecondary enrollment and employment.  In addition, both the
review of existing evidence in this chapter and the new evidence in the
next chapter emphasize the estimation of causal effects of STC programs.
In evaluating the effects of STC programs (or most other government
programs), a fundamental problem is determining whether there are pre-
existing differences between those who participate in the programs and
those who do not—whether because of individual choices to participate
or because of assignment to program participation.  If account is not
taken of these “pre-program differences,” then comparisons between
participants and nonparticipants will typically incorrectly estimate the
causal effect of the program.  As an example, if high school students who
are more career oriented choose to participate in STC programs, then
participants may have been more likely to be employed after high school
regardless of participation, and a comparison of participants to
nonparticipants would overstate the extent to which STC participation
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boosts postsecondary employment.1  In this chapter, then, we examine
not only what the existing research says but how convincingly that
research handles the problem of pre-program differences.

Statewide Evaluation of STC in California
In 2002, WestEd and MPR Associates, Inc. (“WestEd-MPR”)

completed a statewide evaluation of the STC structure and activities
established in California in response to STWOA (WestEd and MPR
Associates, Inc., 2002).  Most of this evaluation focuses on the
implementation and sustainability of STC, rather than on the effects of
STC on participants.  However, a limited part of the WestEd-MPR
report focuses on the effects of STC participation on postsecondary
outcomes.2  Based on a survey of seniors and a follow-up survey on
postsecondary experiences, the report concludes that there was little or
no evidence of positive effects of STC participation on postsecondary
enrollment or employment.  Some of the analyses on which these
conclusions are based incorporated a limited set of control variables for
pre-program differences, including parent’s education, race, sex, and a
measure of prior academic achievement.3  However, the limited set of
controls seems unlikely to adequately account for pre-program
differences between STC participants and nonparticipants.
_____________

1This discussion applies not only to STC but to estimating the causal effect of
virtually any type of program participation.  For a thorough treatment of the issues, see
Heckman et al. (1999).  This problem is often referred to as “endogenous selection”
because it arises when individuals self-select into program participation, as in the example
in the text.

2Part of the WestEd-MPR report also presents some findings on the association
between STC participation and student attitudes toward work and schooling.  However,
from a policy perspective, this is considerably less important than the question of whether
STC program participation changes observed behavior.

3The report provided no statistical results, but upon request they were provided to
us by WestEd-MPR.  The results summarized in the WestEd-MPR evaluation are a
synthesis of findings from the individual LPs (personal communication, Robert
Fitzgerald, September 2003).



23

Local Evaluations of General STC in California
Another potential source of information on the effectiveness of STC

programs in California is the local STC providers in the state.  Because
local organizations are at the forefront of STC efforts, and because STC
programs are relatively new, much of the most recent or most convincing
evidence may be in the hands of practitioners “on the ground.”
Consequently, in the survey of LPs described in the previous chapter,
respondents were also asked about formal evaluations of their local
programs.4

In most cases, when an evaluation was eventually supplied, either it
was in the form of a publicly available report or the LP representative gave
us permission to cite an unpublished report; in others, only confidential
internal evaluations were provided.  In the latter cases, the promise of
confidentiality given for the interviews precludes identifying the evaluated
district.  In the end, 17 evaluations were received.  A number of the local
evaluations had a common structure, because they were a by-product of
the statewide STC evaluation by WestEd-MPR (2002).  A subset of these
evaluations used a common set of analyses; these are referred to as
WestEd-MPR Core cases.  The others conducted somewhat different
analyses; these are referred to as WestEd-MPR Plus cases.5  The remaining
evaluations were unrelated to the statewide evaluation.

Table 3.1 summarizes the 17 evaluations received.  Because there are
multiple evaluations of the same LP, in total these evaluations cover 12
LPs.  The first panel in Table 3.1 shows the WestEd-MPR Core cases.6

The last column reports any statistically significant findings related to
_____________

4The findings from the interviews are summarized here.  A more detailed discussion
is provided in Neumark (2004), which discusses how STC practitioners assess the success
of their programs.  Such an approach is useful in thinking about how assessments might
be enhanced in the future.

5These evaluations used two individual-level surveys of STC participants and
nonparticipants that were conducted in 2001—the Senior Survey and the Senior Follow-
up Survey.  At no time were these responses pooled and analyzed statewide, and none of
the findings from these individual evaluations were covered in the WestEd-MPR report.

6Note that in the case of one LP only an executive summary was provided, and it
was difficult to ascertain much from it.
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postsecondary enrollment or employment effects.7  Looking across all of
the postsecondary employment results reported, there is no evidence of
positive employment effects and occasional evidence of negative effects.
For enrollment, there is some mixed evidence of positive and negative
effects, but most common, again, is a failure to find evidence of any
effect.  These studies are limited by the failure to account for selection
into STC participation, even at the level of observable (and measured)
control variables.  Although data were collected on items that could have
been introduced as limited controls in estimating the effects of STC
(such as sex, age, ethnicity, socioeconomic status, and so on), the analyses
did not account for any of these.

The second panel of Table 3.1 covers the two WestEd-MPR Plus
cases, first, magnet students, and second, Career Academy students.
Both studies are better than those just discussed in that they take account
of control variables in estimating the effects of STC.  However, neither
study looks at postsecondary outcomes; instead, both focus on
performance while in high school.8

Of the remaining nine evaluations in the last panel, five can be
identified.  Unfortunately, for five of these nine evaluations no data were
collected on a control group of nonparticipants, which would rule them
out as providing an evaluation of the effects of STC.  Instead, these
evaluations focus on such aspects as implementation, surveys of program
participants, and so on.  Of the four studies that include control groups,
only two focus on postsecondary outcomes.  The first (a confidential
study) finds some indication of higher two-year college enrollments
among Career Academy students but no difference in four-year
enrollments, although the statistical significance of the results is not
_____________

7Effects are reported that are statistically significant at the 5 percent level.  It might
have been desirable to also report findings that were significant at the 10 percent level.
But the evaluations did not provide p-values or t-statistics; instead, they simply reported
which results were significant at the 5 percent level.

8Both studies provide some evidence that STC participants do better in school (in
terms of, for example, test scores, attendance, and pass rates), even after controlling for
some measures of prior achievement in school.  These findings echo the Manpower
Demonstration Research Corporation studies of Career Academies discussed below
(Kemple and Snipes, 2000; Kemple, 2001).
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reported.  The second, for the Horizons LP, finds no evidence of
enrollment or employment differences.

In summary, these evaluations provide little if any convincing
evidence of the effectiveness of STC programs, especially as regards
postsecondary outcomes.  Many of the evaluations fail to even use a
control group, which is a prerequisite for evaluation.  Most fail to use
any control variables to account for differences between participants and
nonparticipants.  And few look at postsecondary outcomes.

Tech Prep and Career Academies in California
The other two branches of the STC system in California are Tech

Prep and Career Academies.  There is no existing statewide or other
program evaluation of Tech Prep.  There is a statewide evaluation of
Tech Prep program implementation for the 2001–02 academic year, but
it neither evaluates student outcomes nor reviews research on student
outcomes related to participation in Tech Prep (O’Driscoll et al.,
2002d).9

There are a couple of studies of Career Academies in California.
Maxwell and Rubin (2001) study Career Academies in an undisclosed
large, inner-city California school district in a period before SWTOA.
Their research is based primarily on a survey about secondary and
postsecondary experiences sent to academy students and a comparison
group of nonacademy students.  The survey data point to increases in
postsecondary enrollment for some groups (Asians and males) but no
improvements in employment or wages, which the authors describe as
“inconsistent with the state’s goals for the program” (p. 14).  The authors
also report positive effects of academy participation on employment in a
job related to the high school program for some groups, although noting
that very few participants or nonparticipants entered fields related to
their high school course of study.  However, these conclusions are of
_____________

9The report does point to some of the key problems associated with identifying and
tracking Tech Prep students.  In particular, there are no consistent guidelines to define
Tech Prep students, and electronic data systems linking secondary and postsecondary
partners are inadequate.  The report concludes that the state’s Tech Prep system does not
currently have the capacity to perform an adequate student outcome-based evaluation of
the effectiveness of Tech Prep.
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questionable reliability.  The authors use some limited controls for pre-
program differences between participants and nonparticipants; but a
potentially more serious concern is the very low response rate to the
survey (around 12 percent).  An earlier study by Stern et al. (1988) also
looked at Career Academies in California.  With very limited control
variables, the evidence suggests some positive effects of academies on
high school performance but does not address postsecondary outcomes.

STC Research for the United States
Not surprisingly, research on the effects of STC outside California is

more extensive and its conclusions may be informative about the types of
STC programs used in the state.  However, this wider research base also
generally provides little basis for concluding that STC programs improve
postsecondary outcomes.  This section briefly reviews this research;
Appendix A provides a more detailed discussion.

Two reports from the National Center for Research in Vocational
Education (NCRVE) provide a relatively thorough compendium of
research on STC programs in a wide variety of locations through about
1997 (Stern et al., 1994; Urquiola et al., 1997).  Many of the studies
covered in these reviews do not even include a comparison or control
group of nonparticipants, making it impossible to say anything about the
causal effects of STC programs.  Some of the more recent studies use a
comparison group and pay more careful attention to pre-program
differences, but even the best of these (Orr, 1996; Hollenbeck, 1996) are
plagued by possibly important differences between participants and
nonparticipants.  Finally, a recent report on STWOA by Mathematica,
Inc.—the national evaluation of STWOA for the U.S. Congress that was
mandated by the act—does not focus on evaluating the effects of STC
on participants, and the limited evidence it does present does not
indicate beneficial postsecondary effects.

In the national research on the effectiveness of STC, one important
exception to the generally inadequate efforts to account for pre-program
differences is the ongoing evaluation of Career Academies by the
Manpower Demonstration Research Corporation (Kemple and Snipes,
2000; Kemple, 2001, 2003), based on random assignment of students to
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Career Academies.  The second report from this evaluation (Kemple,
2001) looked at students one year after the scheduled completion of high
school and found no effect on high school graduation rates,
postsecondary education, or employment.  But the most recent report
(Kemple, 2003) presents stronger evidence of such postsecondary effects.
In particular, male participants have higher full-time employment, hours,
and earnings, although there is no evidence of such positive effects for
women.  On the other hand, the estimates indicate that male participants
are less likely to be enrolled in school or to have obtained further
education; although many of the education-related differentials are large,
most are not statistically significant.  The author interprets the results as
indicating that Career Academies boost labor market outcomes without
any offsetting reductions in education.  However, the results could
perhaps more plausibly be read as suggesting offsetting positive
employment and negative schooling effects, as the magnitudes of the
negative schooling effects roughly offset the positive employment effects.

Summary
The findings from this review of existing research are summarized in

Figure 3.1, focusing on the three components of STC in California.10

There is as yet no existing statewide evidence establishing the
effectiveness of STC in California in increasing postsecondary
employment or enrollment, or more generally improving youths’ labor
market outcomes.  Although California commissioned a statewide STC
evaluation, that study contributes little empirical evidence on the
effectiveness of STC in helping students make transitions to
postsecondary education or employment.  The state’s 2002 Tech Prep
evaluation did not address student outcomes at all, and evaluations of
Career Academies in California perhaps point to increased college
enrollments, although the evidence is of limited quality.

There was a flurry of evaluations of the effectiveness of local STC
efforts in California spurred by STWOA.  However, these evaluations
also provided little if any convincing evidence of the effectiveness of STC
_____________

10Some of the material summarized in this figure is based on sources discussed only
briefly in the text, but in more detail in Appendix A.
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Figure 3.1—Summary of Evidence on the Effectiveness of STC on
Postsecondary Enrollment and Employment

programs, especially on postsecondary outcomes.  Many of these
evaluations do not use a control group, which makes it impossible to infer
the effects of the programs, most fail to account for differences between
participants and nonparticipants, and few look at postsecondary outcomes.

At the national level, most of the existing evidence is plagued by the
problem of pre-program differences between participants and
nonparticipants.  However, recent research that uses an experimental design
to evaluate the effectiveness of one particular kind of STC program—
Career Academies—to this point finds some beneficial effects on
postsecondary outcomes for men in the form of higher wages and earnings
and greater likelihood of full-time work, although the evidence suggests that
there may be some tradeoffs in the form of lower participation in
postsecondary education.11  The next chapter presents new evidence on the
effects of the types of STC programs that were supported by STWOA in
California, based on the NLSY97 data.
_____________

11Note, however, that these conclusions are the opposite of those reached by
Maxwell and Rubin (2001) for Career Academies in California.
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4. Evidence on the Effects of
School-to-Career Programs on
Postsecondary Enrollment and
Employment1

This chapter describes econometric analyses of the effectiveness of
STC programs that overlap considerably with the types of general,
broad-based STC programs spurred by STWOA in California.  The
research takes advantage of the information on STC program
participation in the NLSY97, which is the first nationally representative
dataset—and indeed the first large-scale dataset—to include information
on participation of high school students in STC programs.

STC program participation and postsecondary outcomes may be
related simply because participants differ from nonparticipants
independent of any effects of STC programs; such noncausal
relationships, however, do not imply that STC programs are effective.  In
contrast, this chapter emphasizes taking advantage of numerous features
of the NLSY97 to estimate the actual (that is, causal) effects of high
school STC programs on postsecondary employment and higher
education.

Of course, even establishing causal effects of STC on higher
education and employment does not imply that the benefits of STC
funding outweigh the costs.  Given the difficulty of characterizing better
career decisionmaking, there may never be a complete analysis of this
nature.  Nonetheless, information on the effects of STC programs on
transitions from high school to employment or higher education can
inform policymakers as to whether STC is having some of the intended
effects.  After all, core goals of STC are to move people into higher-
_____________

1This chapter is based on Neumark and Rothstein (2003).
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paying jobs and to encourage skill formation among new labor market
entrants, both of which are likely to be furthered by increased enrollment
or employment in the immediate post-high school period.

Empirical Approach2

The goal of the empirical analysis is to estimate, at the individual
level, the relationship between employment and enrollment in the post-
high school period and participation in STC during high school.  STC
participation is categorized in terms of participation in specific types of
programs discussed below.  Given that employment could be very short-
term, whereas college enrollment of any type is nearly always longer-
term, the focus is on employment at the time respondents to the
NLSY97 are surveyed and on whether the individual was enrolled in
college at any time since leaving high school.

The simplest form of such an analysis looks at the statistical
relationship between STC participation, on the one hand, and
postsecondary enrollment or employment, on the other.  The results
from this type of estimation will be summarized in terms of the
difference in the probability of postsecondary enrollment or employment
associated with participation in different types of STC programs.  As an
example, the statistical analysis would conclude that participation in a
co-op STC program boosts the probability of postsecondary employment
by 0.07.3

However, as mentioned above, there may be pre-program differences
between STC participants and nonparticipants.  That is, participants and
nonparticipants may have had different likelihoods of postsecondary
enrollment or employment even before they participated in STC
programs, and it would be a mistake to interpret such differences as
causal effects of STC participation.  The empirical analysis takes three
_____________

2A more detailed discussion of the empirical approach and methods is provided in
Appendix B.

3An estimate like this can be equivalently interpreted as a 7 percentage point
increase in employment.  But percentage point changes have to be distinguished from
percentage changes.  For example, an increase in the probability of employment from
0.50 to 0.57, and similarly an increase in the percentage employed from 50 to 57
percentage points, both represent 14 percent increases in employment.
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different approaches to trying to account for these pre-program
differences between participants and nonparticipants in an attempt to
develop more reliable estimates of the effects that STC participation has
on postsecondary outcomes.  Each approach takes advantage of unique
features of the NLSY97 that make this dataset particularly powerful for
studying the effects of STC.

First, the NLSY97 has information on a rich set of variables
describing individual respondents to the survey, and their families.  In
addition to fairly typical demographic variables (sex, race, ethnicity, and
age), the dataset includes three additional sets of variables that are
potentially important, including information on living arrangements and
the respondent’s family;4 test scores from the Armed Services Vocational
Aptitude Battery (ASVAB); and self-reported measures of school
behavior.5  Controlling statistically for these variables should go a long
way to eliminating any influence on the estimates of the effects of STC
of pre-program differences between STC participants and
nonparticipants.

Second, for part of the sample the NLSY97 also includes measures of
individual respondents’ self-reported expectations (in the form of
probabilities) for future education and employment, including receipt of
a high school diploma by age 20, obtaining a four-year college degree by
age 30, and working over 20 hours per week at age 30.6  Controlling for
these expectations—which are reported before the STC participation
measures used in the analysis—makes it even more likely that the
estimates account for pre-program differences.  The intuition behind the
contribution of the work and schooling expectations variables is as
follows.  Before participating in STC, students are asked about their
_____________

4The family and living arrangement variables include urban residence; whether one
lives with both biological parents, only the biological mother or father, a biological parent
and a stepparent, or in some other arrangement; household size; household income; and
the biological mother’s schooling.  Household income is from a Round 1 parent
questionnaire except in the rare event that the youth is defined as independent in 1997.

5These include whether the respondent was threatened at school or had gotten into
a physical fight at school and whether the respondent had been late with no excuse two or
more times or had been absent two or more weeks.  All are measured in 1997.

6This information is available for the 1980 and 1981 birth cohorts, which are the
oldest cohorts in the sample.
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post-high school work and schooling expectations.  Then some
participate in STC and some do not, and their post-high school work
and schooling behavior are subsequently observed.  If, for example, after
controlling for educational expectations STC participants are still more
likely to be enrolled in college after leaving high school, then it is quite
sensible to conclude that there is a true (that is, causal) effect of STC on
postsecondary enrollment, because the educational expectations variables
should have controlled for many remaining pre-program differences that
are associated with postsecondary educational outcomes.

Third, there may be other unmeasured pre-program differences
between STC participants and nonparticipants that are not captured in
any of the control variables discussed thus far.  Some of these differences,
however, may vary systematically across students in different schools,
because of similarities either in the student body or in the educational
environment.  Because the NLSY97 has data on multiple students in the
same school, it is possible to control, in addition, for any unmeasured
pre-program differences common to all individuals within a school,
identifying the effects of STC participation from the within-school
differences between those who do and do not participate in STC and
within-school differences in outcomes associated with this participation.
Intuitively, these estimates will point to an effect of STC on
postsecondary outcomes only if, for students in the same school, STC
participants have different probabilities of postsecondary enrollment than
nonparticipants.  In contrast, average differences in STC participation
rates and postsecondary outcomes across schools will not feed into these
estimates of the effects of STC.  These estimates are referred to as “school
fixed effects” estimates, because they hold constant school-level
differences common to students in the same school.  Additional results
discussed in Appendix B suggest that school-level differences are
potentially quite important; as a result, the school fixed effects estimates
are emphasized in the discussion of the results that follows.
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Dataset, Variables, and Analysis Sample

Overview of the NLSY97
The first round of the NLSY97 was administered in 1997 to a

nationally representative sample of 8,984 men and women who were
ages 12 to 16 as of December 31, 1996.  The survey involved personal
interviews with the youth and one of his or her parents.  It gathered
extensive information on the youth’s labor market behavior, education
and training, family and community background, as well as important
life events such as marriage or the birth a child.  More important, in each
year, respondents were asked a number of questions about participation
in school programs designed to help them prepare for the world of work.
This report uses data from the first four rounds of the NLSY97, from
1997 through 2000.  All STC information is taken from Rounds 2–4,
after the data on schooling and work expectations and school behaviors
had been collected.

STC Information in the NLSY97
In the NLSY97, students were surveyed about “programs schools

offer to help students prepare for the world of work.”  The STC
programs covered include internships or apprenticeships, cooperative
education, job shadowing, mentoring, work in a school-sponsored
enterprise, and Tech Prep.  The following definitions summarize the
features of these programs.7

• Internship:  For a specified period of time, students work for an
employer to learn about a particular industry or occupation.
Students’ workplace activities may include special projects, a
sample of tasks from different jobs, or tasks from a single
occupation.  The internship may or may not include paid work
experiences.

_____________
7These are taken from the NLSY97 School Administrator Survey, which was given

to administrators of schools that were subsequently linked to the NLSY97.  In the
NLSY97, respondents were shown definitions that corresponded closely to these but were
slightly shorter.  The data from the School Administrator Survey are not used in this
chapter, although they are used in some of the results discussed in Appendix B.
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• Apprenticeship:  Typically, apprenticeships are multiyear
programs that combine school- and work-based learning in
specific occupational areas or occupational clusters designed to
lead directly into either a related postsecondary program,
entry-level job, or registered apprenticeship program.  They may
or may not include paid work experiences.

• Cooperative education:  This is a method of instruction whereby
students alternate or parallel their academic and vocational
studies with a job in a related field.  It may or may not include
paid work experiences.

• Job shadowing:  Typically, as part of career exploration activities
early in high school, a student follows an employee for one or
more days to learn about a particular occupation or industry.
Job shadowing is intended to help students hone their career
objectives and select a career major for the latter part of high
school.

• Mentoring: A student is paired with an employee over an
extended period of time during which the employee helps the
student master certain skills and knowledge the employee
possesses, models workplace behavior, challenges the student to
perform well, and assesses the student’s performance.
Mentoring may be combined with other work-based learning
activities, such as internships or on-the-job training.

• School-sponsored enterprise:  This entails the production of goods
or services by students for sale to or use by others.
School-sponsored enterprises typically involve students in the
management of the project.  Enterprises may be undertaken on
or off the school site.8

_____________
8School enterprises are likely the least well understood of these programs.  There is

tremendous variety in school-sponsored enterprises, from businesses run by students in
schools (banks for students and faculty, coffee shops, desktop publishing and multimedia
presentations, snack shops, and so on) to enterprises run off premises (such as airport
stores and retail outlets).  Students working in these enterprises often combine their work
with either formal or informal instruction in business-related fields such as accounting
and management.
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• Tech Prep:  This is a planned program of study with a defined
career focus that links secondary and postsecondary education.9

In Round 1, administered in 1997, the STC questions cover the
types of programs in which individuals participated at any time in the
past, whereas in subsequent rounds (2–4) the questions shifted to
participation in the year preceding each round of the survey.  The
questions were asked of all 9th to 12th graders in Round 1.  In Rounds
2-4, they were asked of any respondents enrolled in school (including
college).  However, this research focuses on participation while in high
school by using only STC information for years in which respondents
were enrolled in high school.10

Analysis Samples11

Our analysis is based on data from the first four rounds of the
NLSY97.  Respondents were ages 12–17 as of the first round in 1997,
and the next three rounds were conducted in the three subsequent years.
The analysis focuses on educational and employment outcomes
measured as of the third or fourth rounds, in 1999 and 2000, to isolate
those individuals for whom it is possible to observe the early years of
their employment or higher education after leaving high school.
_____________

9Note that Tech Prep was separated from the general, broad-based STC programs
supported by the STWOA that were discussed in the previous chapter.  The NLSY97 was
not designed, of course, specifically to evaluate the STWOA.  The empirical results for
Tech Prep relative to the other types of STC programs included in this list therefore help
address the effectiveness of these alternative types of programs.

10The manner in which the STC data are collected raises two issues.  First, because
the larger share of STC participation occurs in the later years of high school, high school
graduation is endogenously related to “exposure” to STC; dropouts cannot participate in
high school STC programs.  A study of STC and high school graduation would therefore
require a very different research design that is not afforded by these data, for example, by
randomizing students into a program in 9th grade and then measuring graduation rates.
This type of study design is used in the Career Academy study discussed above (Kemple,
2003).  Second, a moderate share of individuals report some college enrollment in the last
year in which they are enrolled in high school, so in principle these individuals could be
reporting STC during their short initial spell of college.��As a check on the robustness of
the results, the specifications reported below were re-estimated excluding the
STC�information for interview years with mixed high school and college enrollment�from
the calculation of the STC measures.��The qualitative conclusions were unaffected.�

11A more detailed discussion of the analysis samples is provided in Appendix B.
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Combined with a number of sample restrictions such as availability of
data on STC participation, there are 2,933 observations in the baseline
analysis sample; the samples analyzed incorporating the work and
schooling expectations, and including school fixed effects, are smaller.  In
the former case, this is because the work and schooling expectations
questions were asked only of the two oldest birth cohorts in the dataset.
In the latter case, the sample size reduction stems from cases in which
there were no multiple observations with available data within the same
school.

Results

STC Participation
Before reporting estimates of the models for postsecondary

enrollment and employment, estimates of models for participation in
STC are reported, in part to provide descriptive information on STC
participation, and in part to provide a preliminary assessment of the
severity of pre-program differences between STC participants and
nonparticipants.  Some of the key results are summarized in Figures
4.1a–4.1c.12

In Figure 4.1a, the first bar for each type of STC (and for any STC)
shows the sample proportion participating.  Participation rates in each
type of STC range from about 0.07 to 0.18, with the rate for
participation in any STC equal to 0.42.  The three subsequent bars for
each STC entry show how, holding other factors at their means,
participation rates differ for blacks, Hispanics, and females.  The figure
reveals that for three types of STC programs (co-op, school enterprise,
and Tech Prep), black students are significantly more likely to
participate, with the estimates indicating participation probabilities that
are higher by 32 to 79 percent relative to the overall sample.  This race
difference appears to stem from higher participation of blacks relative to
whites and others in the same schools, rather than from schools with
more black students being more likely to offer STC programs.
_____________

12Appendix Table C.2 reports the regression results underlying these figures.
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Figure 4.1a—STC Participation Probabilities, Differences by
Demographic Group

Figures 4.1b and 4.1c report the differences in participation
associated with family structure and with ASVAB test scores.  Perhaps
the most striking finding from these figures (as well as the full regression
results reported in Appendix Table C.2) is that almost no other variables
are significantly related to STC participation.13  In Figure 4.1b, the only
significant differences are lower participation in job shadowing and
mentoring for those who live only with a mother.  And in Figure 4.1c,
there are very few significant differences in participation (and slight
differences overall) associated with one standard deviation higher ASVAB
scores.  The finding that very few variables predict STC participation
suggests that, in this sample, problems from pre-program differences
between STC participants and nonparticipants may not be too severe,
although it is important to confront this question directly in the course
_____________

13This is also reflected in the very low R2 values for these models of individual
participation (see Appendix Table C.2), which are generally one-fifth or less of the R2

values for the models for whether schools offered STC.
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Figure 4.1b—STC Participation Probabilities, Differences by Family
Structure

Figure 4.1c—STC Participation Probabilities, Differences Associated with
One Standard Deviation Higher ASVAB Scores
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of estimating the effects of STC on postsecondary outcomes, given that
STC participation was not randomly assigned in these data.14

Basic Analysis
Figures 4.2a and 4.2b begin the analysis of the effects of STC on

postsecondary enrollment and employment.  For each type of STC
program, the upper bar in Figure 4.2a reports the estimated effects of

Figure 4.2a—College Enrollment Probabilities, Effects of STC Participation

_____________
14If STC participation were randomly assigned, none of the variables in Appendix

Table C.2 would be expected to predict participation, and the evidence does not deviate
much from this scenario.  Excepting the estimates of the black-white difference, 7.5
percent of the remaining coefficient estimates are significant at the 5 percent level, versus
the 5 percent that would be expected to be significant at this significance level solely as a
result of randomness even if none of the controls were in fact related to STC
participation.  One potential issue is that the ASVAB test scores may appear insignificant
because of a high degree of multicollinearity among them.  Tests for the joint significance
of the test score coefficients—which are not affected by the multicollinearity—indicated
that multicollinearity is an issue, but not an important one, as only in one case (for job
shadowing) does the joint test indicate significance while none of the individual tests do.
And the low R2 values mentioned in the footnote above are of course not influenced by
any multicollinearity problem.
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Figure 4.2b—Employment Probabilities, Effects of STC Participation

STC on enrollment, conditional on the demographic controls only, and
the lower bar reports the estimated effects when the detailed
controls—including those for living arrangement and family structure,
ASVAB scores, and school behaviors—are included.15  The estimates in
Figure 4.2a reveal considerable heterogeneity in the effects of different
types of STC programs.  In the estimates reflected in the upper bars,
with minimal controls, mentoring and school enterprise STC programs
are associated with a significantly higher probability of some college
education, with the differential ranging from about a 0.07 to a 0.11
higher probability.  Relative to the sample proportion of 0.50 with some
college, these estimates imply increases of 14 to 22 percent in the
probability of college attendance.  On the other hand, Tech Prep STC
programs are associated with a significantly lower likelihood of college
education.

Although these estimates reveal the possible magnitudes of the effects
of participation in STC programs on college enrollment, they also
_____________

15The regression results and all of the regression controls on which these tables are
based are reported in Appendix Tables C.3a and C.3b.
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indicate that it may be difficult to detect as statistically significant effects
on college enrollment that might be regarded as substantively important.
For example, consider one of the STC programs the estimated effect of
which is not statistically significant in Figure 4.2a, such as job
shadowing.  The standard error of this estimate is 0.026, which implies
that an estimate as large as 0.042 (implying an increase in the probability
of college enrollment of 8.4 percent) would not be statistically
significant.  This is an important caveat to keep in mind throughout the
discussion of the estimates in this chapter.  In particular, it is critical to
remember that failure to find that an estimated effect is significantly
different from zero is not the same thing as concluding that the effect is
zero.  The point estimate that is obtained from the regression model is
still the best estimate.  A lack of statistical significance of an otherwise
positive estimate (as in the above example) simply means that one cannot
be very confident that the estimated effect is different from zero.

As reflected in the lower bars in Figure 4.2a, when the more detailed
set of control variables is added, these estimated effects of participation in
STC weaken somewhat.  With all of these controls added, the findings
indicate that only school enterprise STC programs are significantly
associated with college attendance, with a positive effect estimated at a
0.088 higher probability of enrollment.

The results for current employment—in Figure 4.2b—are less
sensitive to the addition of the more detailed control variables than were
the results for college enrollment.  In all cases, the estimates point to
strongly statistically significant positive effects of co-op programs, with
effects on the probability of employment near 0.08, and also evidence of
positive effects (near 0.06) of internship/apprenticeship programs,
although the estimates of this latter effect are statistically significant only
at the 10 percent level.  Relative to the proportion of the sample that is
currently employed, which is 0.63, the estimates imply that co-op STC
programs are associated with approximately 13 percent increases in the
likelihood of post-high school employment, and internship/
apprenticeship programs with increases of about 9 percent.

In addition to the estimated effects of participation in STC
programs, the estimates of the coefficients of the control variables are of
some interest; these are reported in full in Appendix Table C.3b and
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discussed briefly here.  Women and blacks are significantly more likely to
have attended some college, conditional on the observables,16 whereas
blacks are less likely to be employed.  In general, household structures
without two biological parents are associated with a lower likelihood of
college attendance and a higher likelihood of employment, and
respondents from smaller households and from households with higher
income, and whose mothers are more educated, are more likely to have
attended some college.  Presumably all of these latter effects reflect the
effect of economic resources on college attendance.  Also not
surprisingly, the ASVAB scores—in particular for word knowledge and
math knowledge—are significantly positively associated with college
attendance.  Finally, all four indicators of troublesome behaviors in high
school are significantly associated with a lower probability of attending
college, and one of these (fighting in school) is also negatively associated
with employment.  Thus, these control variables have rather strong
associations, in the expected directions, with enrollment and
employment outcomes, suggesting that they do relatively little to mediate
the effects of STC participation because they are weakly associated with
this participation—as documented in part in Figures 4.1a–4.1c—rather
than because they are uninformative about enrollment and employment
outcomes.

Summary of Findings from Basic Analysis
Overall, the basic multivariate analysis suggests some positive effects

of STC participation on college education and on current employment.
More specifically, school enterprise programs are associated with a higher
likelihood of obtaining some college education, and co-op and
internship/apprenticeship programs are associated with increased
employment.  As already noted, the extensive set of control variables does
relatively little to alter the estimated relationship between STC and
employment, although there could still be important unmeasured
differences between participants and nonparticipants that underlie the
_____________

16It is a common finding in many datasets that, overall, blacks attend college at
lower rates than whites, but that, conditional on factors such as household income,
parents’ education, and test scores, blacks are more likely to attend college (see, for
example, Cameron and Heckman, 2001).
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estimated effects on either enrollment or employment.  In particular,
although the links between co-op or internship/apprenticeship programs
and later employment may seem reasonably straightforward, the link
between school enterprise and college attainment is less obvious,
suggesting that the estimated effect of school enterprise programs may
reflect pre-program differences rather than the effects of STC
participation.  On the other hand, school enterprises may provide
important learning opportunities by placing business-related instruction
in the context of running a student business.  This could result in better
academic performance (and hence greater college attendance) or may
directly demonstrate to students the value of further education.  The
following subsections therefore focus more sharply on the question of
whether these effects can be interpreted as causal effects of STC
participation.

Work and Schooling Expectations
The next analysis introduces variables measuring respondents’ work

and schooling expectations during high school.  Recall that these are
measured before STC participation.  Thus, if there are pre-program
differences between participants and nonparticipants, then including
these expectations variables is likely to mute any estimated effects of STC
participation on enrollment and employment outcomes.  For example,
those students who early on expect to work right after high school are
more likely to participate in programs that will enhance the returns to
that work, generating a spurious positive association between, for
example, participation in co-op STC programs and postsecondary
employment, which would weaken upon including controls for the
earlier expectations.

The results are reported in Figures 4.3a and 4.3b.17  For each
dependent variable, the estimates are first reported—in the upper
bars—excluding the expectations variables but including all of the other
_____________

17The regression results on which these figures are based are reported in Appendix
Table C.4.
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Figure 4.3a—College Enrollment Probabilities, Effects of STC Participation,
Controlling for Prior Work and Schooling Expectations

Figure 4.3b—Employment Probabilities, Effects of STC Participation,
Controlling for Prior Work and Schooling Expectations
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controls included in the second set of estimates in Figures 4.2a and 4.2b,
for the subsample of observations—the 1980 and 1981 birth
cohorts—for which these expectations data are available.  Holding the
sample constant isolates the effects of adding the expectations variables.
The estimates for this subsample are generally similar to the
corresponding estimates for the full sample.  Only for school enterprise
STC programs is there a significant effect of STC.  It is positive, as for
the full sample, although a bit larger (0.11 compared with 0.09).  For
current employment, the estimated effect of internship/apprenticeship
programs falls a little and is no longer statistically significant.  The
estimated effect of co-op programs also falls somewhat (from 0.08 to
0.06) but remains statistically significant at the 10 percent level.

The lower bars in each figure report the results when the
expectations variables are added.  The key result is that there is little
change in the estimated coefficients or their statistical significance.  The
estimated effect of school enterprise on college attendance falls by only
about 0.01 and remains statistically significant, and in the employment
model the estimated effect of internship/apprenticeship programs is
unchanged and the estimated effect of co-op programs changes only
modestly.  Although these latter two estimates are not statistically
significant, the interest in Figures 4.3a and 4.3b lies in asking whether
the addition of the expectations variables results in any appreciable
changes in the estimated effects of STC.  Clearly the answer is no; in
other words, once the detailed set of control variables considered in
Figures 4.2a and 4.2b are included, there appears to be little remaining
bias in the estimated effects of STC stemming from pre-program
differences that are reflected in work and schooling expectations.
Although the analysis with the expectations data could be done only on a
subsample, the finding of no indication of remaining bias implies that
the full sample estimates can be used reliably.  The evidence, therefore,
still points to positive causal effects of school enterprise STC programs
on college attendance, and of co-op and internship/apprenticeship
programs on employment, in the immediate post-high school period; at
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the same time, the estimates in Figures 4.3a and 4.3b perhaps suggest
some caution in concluding that these effects are very robust.18

School Fixed Effects
Finally, Figures 4.4a and 4.4b report on the analysis incorporating

the fixed school effects.19  Recall that the merit of this analysis is that it
uses only differences in STC participation among individuals in the same
school to estimate the effects of STC, eliminating any role for differences
in STC participation across schools that may be related to unmeasured
school-level differences.  For this analysis, attention is restricted to the

Figure 4.4a—College Enrollment Probabilities, Effects of STC Participation,
with School Fixed Effects

_____________
18Finally, the estimated coefficients of the other included variables (see Appendix

Table C.4) show that expectations for a four-year degree are strongly positively associated
with actual college attendance.  At the same time, these expectations are strongly
negatively associated with employment, whereas work expectations for age 30 are strongly
positively associated with employment.  This latter evidence indicates that the
expectations variables are quite informative about subsequent behavior, bolstering the
validity of this approach.

19The regression results on which these figures are based are reported in Appendix
Table C.5.
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Figure 4.4b—Employment Probabilities, Effects of STC Participation, with
School Fixed Effects

subsample of individuals with multiple observations in the same school,
as it is only these individuals who reveal the effects of STC programs.
The estimates are first reported without the school fixed effects for this
subsample and then with the fixed effects; the comparison between these
two sets of estimates isolates the effects of holding constant all
unmeasured characteristics of students that are common to students in
the same school.20

The upper-bar estimates in each figure—for the “fixed effects
sample” but excluding the fixed effects—are quite similar to the full
sample results (the lower bars in Figures 4.2a and 4.2b).  There is a
positive and significant estimated effect of school enterprise on college
attendance that is virtually the same size (about 0.09), and positive and
significant estimates of the effects of co-op and internship/apprenticeship
programs on current employment.  However, although the estimated
_____________

20In these specifications, the full set of controls are included, but the expectations
variables are excluded because they did not matter in Figures 4.3a and 4.3b, and because
including them would impose a further sizable sample restriction given that the
expectations variables are asked only of the two oldest birth cohorts.
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effect of co-op programs is of similar magnitude, the estimated effect of
internship/apprenticeship programs is larger (0.12 versus 0.06).  In
addition, the estimated negative effect of Tech Prep programs on college
attendance is larger (–0.07 versus –0.04) and statistically significant.

The most important questions, though, are how the estimates
change when the school fixed effects are added and what the estimates
are with the fixed effects included.  These latter estimates are reported by
the lower bars in each figure.  In the estimates for college enrollment, the
effects of STC programs strengthen, with the already significant effects of
school enterprise and Tech Prep programs growing and a positive and
significant effect of job shadowing programs emerging as well.  In the
estimates for current employment, the estimated positive effect of co-op
programs grows from 0.08 to 0.10, remaining statistically significant,
whereas the estimated effect of internship/apprenticeship programs falls
from 0.12 to 0.07 and becomes statistically significant at only the 10
percent level.  The changes in the estimated effects of STC program
participation are not large, but they are not trivial either, and in some
cases the conclusions are substantively different (for example, with
respect to job shadowing).  For a number of reasons, the estimates with
school fixed effects are the most reliable.21  They therefore serve as the
basis for summarizing the results thus far and as the jumping off point
for the remaining analyses in this chapter.

Provisional Summary and Interpretation
To summarize, the analysis thus far points to a number of beneficial

effects from certain types of STC programs.  In particular, job shadowing
and school enterprise programs increase post-high school college
attendance.  Participating in job shadowing increases the probability of
_____________

21Statistical tests for whether the school fixed effects are needed yield p-values of
0.19 for the college enrollment specification, and 0.23 for the current employment
specification.  (These are Hausman tests and are computed for fixed effects versus
random effects estimates.)  Strictly speaking, these results suggest that the school fixed
effects can be excluded.  But these p-values are nonetheless relatively low, and the
standard errors increase very little in the fixed effects estimation—in contrast to what
occurs in many applications.  Thus, because (1) there is little cost to retaining the school
fixed effects, (2) the estimates are a bit different, and (3) including the school fixed effects
is unlikely to introduce any bias, the school fixed effects estimates are preferable.
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postsecondary enrollment by about 0.06, whereas the increase associated
with school enterprise STC programs is twice as large.  Co-op and
internship/apprenticeship STC programs increase employment, with the
probability rising by about 0.10 in the case of co-op programs and 0.07
in the case of internship/apprenticeship programs, although the statistical
evidence for internship/apprenticeship programs is weaker.  In each case,
there is no offsetting negative effect on the other dependent variable; for
example, co-op programs increase postsecondary employment without
decreasing postsecondary enrollment.  The implication is that these
programs appear to induce higher enrollment or employment at the
expense of being neither enrolled nor employed, which casts the results
in a more favorable light.  Finally, working in the other direction, Tech
Prep programs appear to reduce the probability of college enrollment by
about 0.10, without any offsetting increases in employment.22

A natural question that arises in light of these estimates is whether
the effects that are found are “good” or “bad” from the perspective of
evaluating STC programs.  It has already been noted that rather than
focusing on the effects of STC on careers, broadly speaking, this report
instead focuses more narrowly on postsecondary enrollment and
employment.  Even with this more limited focus, though, one can probe
a bit further in trying to assess the evidence.  In particular, with respect
to the finding that Tech Prep reduces college enrollment, it is of interest
to ask whether there is any tradeoff in terms of work.  The estimates in
Figure 4.4b show no employment effect (although employment and
enrollment are not necessarily measured contemporaneously).  But in
results not reported in the figures (or in the corresponding appendix
table), a model for the probability of working full-time, conditional on
_____________

22Multinomial logit models could also be estimated for the four categories:
enrolled/employed, enrolled/non-employed, non-enrolled/employed, and non-
enrolled/non-employed.  If the evidence indicated, for example, that a particular program
raised the probability of both employment and enrollment, then there would be a
potentially important refinement from the multinomial estimates (although there is no
fixed effects multinomial logit estimator), telling us whether these effects came from
individuals who were more likely to be both enrolled and employed or more likely to be
doing one or the other relative to neither.  But given that for each program the effects
appear (if at all) for only employment or only enrollment, the multinomial estimates do
not provide any additional information.
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working, was estimated, and the resulting coefficient for Tech Prep,
although not statistically significant, was positive and roughly of the
same size (but opposite sign) as the estimated effect on enrollment.  This
suggests that the negative effects of Tech Prep on schooling are roughly
offset by a higher incidence of full-time work.23  Nonetheless, as the
returns to schooling in the form of higher wages typically outweigh the
returns to experience—and even more so with regard to the return to
full-time versus part-time experience—it is difficult to view the adverse
effect of Tech Prep on schooling in a positive light.24

Heterogeneity in the Effects of STC
To this point, the effects of STC participation have been estimated

for the full sample.  However, these effects may differ across racial or
ethnic groups or across other characteristics of individuals that are
associated with socioeconomic status or the likelihood of attending
college (aside from STC).  In fact, STWOA makes some reference to the
problems faced by disadvantaged and minority youths.  And STC
practitioners commonly argue that STC programs are particularly helpful
for less-advantaged youths or the broader group of those who in the
absence of any intervention are unlikely to go on to college—often
termed the “forgotten half” (see, for example, Donahoe and Tienda,
1999).

To explore such questions, the key specifications were re-estimated
allowing the effects of STC to differ across groups on the basis of race or
ethnicity, the ASVAB math knowledge score, mother’s education, the
family’s living arrangements, and sex.  In each case, a single specification
for the pooled sample was maintained but interactions of each of the
STC participation variables with indicators for the groups considered
(e.g., white, black, and Hispanic) were introduced.  School fixed effects
were included, which for reasons just discussed provide the most reliable
_____________

23Although the effect on full-time work is not significantly different from zero, the
data are even more consistent with offsetting effects on full-time work and schooling.

24A possible counterargument is that the Tech Prep students who forgo
postsecondary education face different relative returns to schooling and labor market
experience—either lower returns to schooling or higher returns to work.  There is,
however, no direct evidence on this question.
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estimates.  In the case of the math knowledge test, mother’s education,
and living arrangement variables, the estimates in Appendix Table C.3b
indicated that these were strongly related to college attendance.  And all
of the variables aside from the sex of the respondent are related to
socioeconomic advantage.

Selected results are reported in Figures 4.5a–4.5j.  A separate figure
is provided for each specification; for example, Figure 4.5a reports results
for postsecondary enrollment, with the effects broken out for whites,
blacks, and Hispanics.25  To make the results easier to digest, for each
specification, only estimated coefficients of the STC-group interactions
that are significantly different from zero for at least one group are
reported.  It is important to keep in mind, though, that in many cases
the differences across groups were not statistically significant, in which
case the pooled estimates reported in Figures 4.4a and 4.4b cannot be
rejected.26  The evidence in these figures should be interpreted more as
simply establishing which groups display statistically significant evidence
of the effects of STC programs.  Furthermore, the caveat above about
substantively large estimated effects falling short of statistical significance
bears reiterating with respect to these figures, as the precision of the
estimates falls with the disaggregation of the estimated effects; this occurs
because in many cases the sample of individuals in any subgroup that
participates in a particular STC program is quite small.

Results from the specification allowing different effects by race and
ethnicity are reported in Figures 4.5a and 4.5b.  There is generally more
evidence of beneficial effects of STC programs for whites, because for
whites only there are (statistically significant) positive effects of
internship/apprenticeship programs on college attendance and of co-op
and Tech Prep programs on employment.  At the same time, Tech Prep
has a negative effect on schooling only for whites.  Also of note is that
the only evidence of positive effects of internship/apprenticeship
_____________

25The regression results on which these figures are based are reported in Appendix
Table C.6.

26For this reason, in these figures, the statistical significance of the estimates
(relative to zero) is not reported.  But see Appendix Table C.6 for this information.
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Figure 4.5a—College Enrollment Probabilities, Effects of STC Participation,
Differences by Race/Ethnicity

Figure 4.5b—Employment Probabilities, Effects of STC Participation,
Differences by Race/Ethnicity
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programs on employment arises for minorities, with the estimate large
(and statistically significant) for blacks and near zero for whites.  The
finding that school enterprise programs have positive effects on college
attendance appears to apply to all groups.27

The results disaggregating the effects by the ASVAB math
knowledge score are reported next, in Figures 4.5c and 4.5d.  There is no
clear message here, as there are some positive and significant effects of
alternative programs for each ability group.  Figures 4.5e and 4.5f report
results for the specification allowing different effects depending on the
biological mother’s education.  Here, too, there is some evidence of
positive program effects (for different programs) in each of the two
groups.  This is also the case for the estimates in Figures 4.5g and 4.5h,
which allow the effects to differ depending on living arrangement.

The estimates discussed to this point concern differences among
respondents that are likely related to socioeconomic advantage or
disadvantage.  Although it is difficult to synthesize the disparate
estimates, some summary is possible.  If whites, those with high ASVAB
scores, those with more-educated mothers, and those living with two
biological parents are regarded as relatively advantaged, then a couple of
conclusions emerge.  First, job shadowing and mentoring have some
beneficial effects on college enrollment, but only for more-advantaged
individuals.  There is some evidence of positive effects of school
enterprise and internship/apprenticeship STC programs on college
enrollment for both more- and less-advantaged individuals and similarly
some evidence of negative effects of Tech Prep programs on both more-
and less-advantaged individuals.  Turning to employment, the evidence
of positive effects of co-op STC programs is strongest for more-
_____________

27Finally, recall the higher participation rates of blacks in co-op, school enterprise,
and Tech Prep programs, which were documented in Figure 4.1a.  The evidence in
Figures 4.5a and 4.5b suggests that this higher participation does not reflect higher
returns to STC for blacks; the alternative, presumably, is that blacks for some reason are
more likely assigned to such programs or choose to participate in such programs despite
no greater benefit for them—an interesting issue but one that is beyond the scope of this
report.
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Figure 4.5c—College Enrollment Probabilities, Effects of STC Participation,
Differences by ASVAB Math Knowledge Scores

Figure 4.5d—Employment Probabilities, Effects of STC Participation,
Differences by ASVAB Math Knowledge Scores
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Figure 4.5e—College Enrollment Probabilities, Effects of STC Participation,
Differences by Biological Mother’s Education

Figure 4.5f—Employment Probabilities, Effects of STC Participation,
Differences by Biological Mother’s Education
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Figure 4.5g—College Enrollment Probabilities, Effects of STC Participation,
Differences by Living Arrangement

Figure 4.5h—Employment Probabilities, Effects of STC Participation,
Differences by Living Arrangement
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advantaged individuals, whereas the evidence of positive effects of
internship/apprenticeship programs arises only for less-advantaged
individuals.  Job shadowing appears to have some negative effects for
both types of individuals.

Thus, the combined evidence does not indicate that the benefits of
STC accrue primarily or even relatively more to minorities and other
less-advantaged students.  One exception, though, is that there is some
indication that internship/apprenticeship programs may be particularly
advantageous for the less-advantaged, as these programs boost college
enrollment among those with the lowest test scores and boost
employment among blacks and those with less-educated mothers and in
nontraditional living arrangements.

Finally, Figures 4.5i and 4.5j break out the results separately for men
and women.  There are some similarities with the combined estimates.
In particular, the findings that school enterprise STC programs boost
postsecondary education and that co-op programs boost employment
appear to hold for both men and women.  But there are also some
differences.  The finding that internship/apprenticeship programs boost
employment is driven entirely by men, as for them the estimated effect
(0.13) is positive (and significant), whereas for women it is near zero.  It
appears that job shadowing boosts postsecondary education for men,
while internship/apprenticeship programs boost it for women.  On the
other hand, there is stronger evidence of a negative effect of Tech Prep
on the postsecondary education of women.  However, for the estimates
disaggregating the effects of STC by sex, the differences between the
estimated effects (evaluated one program at a time) were never
statistically significant at the 10 percent level.  This differed from the
case for the other breakdowns, where there were always significant
differences across groups for at least one of the STC programs.  Thus,
although the estimated sex differences are intriguing, they should be
given less weight.

Summary
The empirical research presented in this chapter attempts to estimate

the causal effects of participation in school-to-career programs on further
education and employment in the years immediately after individuals
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Figure 4.5i—College Enrollment Probabilities, Effects of STC Participation,
Differences by Sex

Figure 4.5j—Employment Probabilities, Effects of STC Participation,
Differences by Sex
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leave high school.  Although the data analyzed are national in scope, the
types of programs covered overlap substantially with those that were to
some extent spurred by STWOA in California.  The new NLSY97 data
used in this chapter offer unparalleled opportunities to study the effects
of participating in STC programs while confronting the classic problem
in program evaluation—namely, pre-existing differences between STC
participants and nonparticipants in the likelihoods of post-high school
enrollment or employment.  In particular, the NLSY97 offers a detailed
battery of STC participation questions asked of respondents, data on
later work and schooling expectations from questions asked before STC
participation, repeated observations of individuals in the same schools,
and a rich dataset generally.  The analysis taking advantage of these
features of the NLSY97 leads to a relatively robust set of findings.  As at
the end of the last chapter, Figure 4.6 summarizes the findings from this
chapter.

The evidence indicates that school enterprise STC programs boost
post-high school education, and Tech Prep may reduce it, whereas
cooperative education and internship/apprenticeship STC programs
boost post-high school employment.28  The magnitudes implied by the
estimates are reasonable yet also sizable, suggesting that participation in
school enterprise, co-op, and internship/apprenticeship STC programs
boosts the probabilities of enrollment or employment by about 0.05 to
0.10 relative to a base college attendance rate of 0.50 and a base
employment rate of about 0.60.  Moreover, in each case of a positive
effect, there is no offsetting negative effect on the other dependent
variable, implying that these programs appear to induce higher
enrollment or employment more at the expense of being neither enrolled
nor employed than at the expense of an alternative “productive” activity.

Finally, there is also some evidence of differences in the effects of
STC programs across groups distinguished by race and ethnicity and
other characteristics associated with socioeconomic status, and across
men and women.  The most important finding regarding these
differences is that STC does not appear to be particularly beneficial for
_____________

28There is also evidence that job shadowing boosts college enrollment, but this
finding is not as robust across the alternative statistical analyses.
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Figure 4.6—Summary of Evidence on Effectiveness of STC on Postsecondary
Enrollment and Employment

disadvantaged students.  Instead, there is some evidence of beneficial
effects for all groups, although different programs deliver different
benefits.  One finding that perhaps does stand out, though, is that
internship/apprenticeship programs may be particularly advantageous for
the less advantaged.  This latter finding suggests that further effort



65

should go into trying to establish which populations of students gain
more from different types of STC programs.

There is, of course, an inherent limitation in using evidence from the
NLSY97 to provide information on the effectiveness of STC in
California.  In particular, evidence from a study like this one can only
provide a sense of the likely effects of the specific STC programs used in
California, as the NLSY97 analysis is based on individual reports of
participation in STC programs that may correspond only approximately
to the types of programs used in California.  And given the diversity
across local providers documented in Chapter 2, evidence from the
NLSY97 restricted to California—even if it yielded large enough samples
(which it does not)—would still not suffice.  Especially given the
diversity of programs that flourished under STWOA, direct evaluation of
programs in the state will ultimately provide the best evidence.  At
present, though, the NLSY97 data provide the best evidence available.
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5. Conclusions

Under the federal School-to-Work Opportunities Act of 1994,
California received about $140 million to fund the development of a
school-to-career system.  In particular, STWOA funds were directed
toward the provision of general or broad-based STC programs and
activities that served all students, helping guide students not only into
careers that could be entered immediately after high school or with
additional vocational or technical education but also into careers that
entail higher education at four-year institutions.  STWOA funds were
used in California to establish an extensive statewide system of Local
Partnerships that were involved in multiple aspects of STC but which
clearly played an important role in implementing the types of general
STC activities and programs encouraged by STWOA.  When STWOA
was not reauthorized, this funding dried up, and state funding to cover
the gap has not been forthcoming.  Although federal funding has
continued for Tech Prep and state funding has continued for Career or
Partnership Academies—which are much more narrowly focused—the
loss of STWOA funds represents more than a one-third decline in
funding for STC activities overall and will likely, over time, severely
curtail broad-based STC programs and activities.1

Although other states have been more active in making up for the
lost federal funds, California’s current budget crisis makes it unlikely that
serious state funding of broad-based STC activities and programs will be
contemplated in the immediate future.  In addition, school reform
efforts targeting educational quality have turned increasingly toward test-
based standards.  However, because a successful school-to-work
transition is a critical determinant of socioeconomic success, the ability
_____________

1It is important to note that funding for vocational education writ large far exceeds
funding for these programs and activities.  Chapter 2 explains why STC is typically
construed more narrowly.
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of the educational system to put students on the path to successful
school-to-work transitions should remain an important criterion in
assessing educational success.  Thus, it is important to focus attention on
the ability of the types of broad-based activities and programs supported
by STWOA to contribute to this success, especially because, as STWOA
and the response of California (and other states) to it suggest, significant
efforts may result from rather small investments.

The main contribution of this report is a statistical analysis of data
from the 1997 National Longitudinal Survey of Youth.  This data source
includes information on participation by high school students in the
United States in a variety of STC programs.  The STC programs covered
in the NLSY97 overlap substantially with the types of broad-based STC
programs encouraged by STWOA and supported in California with
STWOA funds, and which would presumably receive further support
were the state to restore the funds that disappeared when STWOA was
not reauthorized.

The NLSY97 data can be used to study the consequences of
participation in different types of STC programs for the early career
development of the sample members.  In particular, given the relatively
young ages covered by the sample thus far, the analysis focuses on
employment and postsecondary education in the period immediately
after leaving high school.  Although these outcomes fall short of
characterizing the entire school-to-work transition, employment and
further education are the two central methods by which individuals
acquire new skills and build their careers, and hence positive effects of
STC program participation on either or both of these is likely to signal
the beginning of a more successful school-to-work transition.

An important strength of the NLSY97 dataset is that it provides a
number of means of accounting for pre-program differences between
STC participants and nonparticipants.  Such pre-program differences
could generate either overly optimistic or overly pessimistic assessments
of the likely effects of STC participation on employment or enrollment,
depending on whether those relatively more or relatively less likely to be
employed or enrolled after leaving high school—independently of the
effects of STC—participate in STC programs.  This is a fundamental
and well-recognized problem in estimating the effects of a wide variety of
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government programs, yet one that plagues much of the previous
research on the effectiveness of STC.

The empirical analysis that this report presents covers the entire
United States, because the NLSY97 dataset is not sufficiently large to
carry out analyses specific to California.  But evidence on the effects of
STC participation gained from the data from all states should be
informative about the effects of these programs in California, given that
there is no reason to believe that these effects do not generalize across
states.  Of course, policymakers in California may be more interested in
assessments of the effectiveness of the specific STC programs that have
been established in various localities throughout the state.  Although the
NLSY97 data cannot speak directly to such questions, this report also
presents a summary of findings from a compendium of evaluations of
specific local STC programs supported by STWOA in California.
Unfortunately, these evaluations fail to provide much decisive evidence
of any kind on the effects of these STC programs on postsecondary
employment and enrollment or, indeed, on any student outcomes.
Thus, research using the NLSY97 provides the best evidence currently
available for assessing the effectiveness of the types of broad-based STC
programs supported by STWOA in California.

Evidence from the NLSY97
The statistical analysis of the NLSY97 covers six types of STC

programs: job shadowing, mentoring, co-op programs, school
enterprises, Tech Prep, and internships/apprenticeships.   Although these
six types of programs by no means cover all of the programs and
activities pursued by the LPs in California that were set up using grants
under STWOA, many of these are among the most common programs
and activities the LPs did pursue.  Nationally, participation in each of
these types of STC programs among high school students ranges from
about 7 percent to 18 percent, and over 42 percent of high school
students covered in the NLSY97 participated in at least one of the six
types of STC programs.

Considering first the effects of STC participation on postsecondary
education, the evidence indicates that school enterprise STC programs
boost college enrollment, with the best estimates suggesting that this type



70

of program boosts the probability of enrollment in higher education in
the immediate post-high school period by about 0.13, or 27 percent
(given a postsecondary enrollment rate of 0.50), which is a sizable effect.
On the other hand, participation in Tech Prep appears to lower the
probability of postsecondary enrollment by about 0.095, or 19 percent.
In neither case is the effect on enrollment offset by an effect on
employment in the opposite direction.  If it were, then the conclusions
would be more ambiguous.  For example, if school enterprise boosts
college enrollment but reduces postsecondary employment, then the
overall effects on skill formation would be unclear, although the returns
to education are likely higher.  With respect to Tech Prep, however,
there is some evidence that the decline in enrollment is accompanied by
an increase in full-time work as opposed to part-time work, which may
to some extent mitigate the apparent adverse effects of Tech Prep on
further education.

The evidence on the effects of STC participation on postsecondary
employment point to positive effects from the two types of STC
programs that most closely combine high school education with work
experience: co-op programs and internships/apprenticeships.
Participation in co-op programs boosts the probability of employment in
the immediate post-high school period by about 0.09, or 14 percent, and
participation in internship/apprenticeship programs increases the
probability of employment by about 0.07, or 11 percent, although the
statistical evidence for the effects of internship/apprenticeship programs
is a bit weaker.  As with the enrollment results described above, these are
sizable effects.  Furthermore, the positive effects of co-op and
internship/apprenticeship programs on postsecondary employment are
not offset by reduced enrollment, so these results—as with the beneficial
effects of school enterprise programs on postsecondary
enrollment—indicate unambiguously positive effects on skill formation
in the immediate post-high school period.  That is, these programs
appear to induce higher enrollment or employment mainly at the
expense of being neither enrolled nor employed, rather than at the
expense of an alternative “productive” activity.

There is also some evidence of differences in the effects of STC
programs across groups distinguished by race and ethnicity and other
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characteristics associated with socioeconomic status, and across men and
women, although the ability of the data to sharply distinguish among the
effects on these different groups is somewhat limited.  One finding that
does appear to stand out is that internship/apprenticeship STC programs
do have particularly beneficial effects for less-advantaged groups, because
participation in these programs appears to boost college enrollment
among those with the lowest test scores and to boost employment among
blacks and those with less-educated mothers and in nontraditional living
arrangements.

Overall, though, the evidence does not provide a clear message that
STC programs are more effective for less-advantaged than for more-
advantaged groups; instead, there is some evidence of beneficial effects
for all groups, although different programs deliver diffferent benefits.
The potential significance of these results stems from the argument often
made by STC practitioners that STC programs are particularly helpful
for less-advantaged youths or the broader group of those who in the
absence of any intervention are unlikely to go on to college—often
termed the “forgotten half.”  The data analyzed in this report are not
particularly supportive of this position, although they do suggest that
some differences may exist—an issue that merits further attention in the
implementation and evaluation of STC programs.  On the other hand,
STWOA was not motivated solely by problems experienced by the less
advantaged in the school-to-work transition but was intended to serve
students generally, including those who typically attend four-year
colleges but would still potentially benefit from greater integration of
learning and careers.

Recommendations
On balance, the evidence from the NLSY97 provides some

indication that broad-based STC programs such as those supported by
STWOA can increase postsecondary enrollment and employment.
However, the prior research on Career Academies and the evidence on
Tech Prep presented in this report do not make a compelling case for the
effectiveness of these latter two programs, suggesting that at best they
may boost the likelihood of full-time employment after leaving high
school but with a tradeoff of lower postsecondary education.  In light of
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this evidence, the allocation of existing funding for STC activities merits
reconsideration.  In particular, with the demise of STWOA, funding has
continued for Career Academies and Tech Prep, whereas direct funding
for the broad-based types of STC programs (apprenticeships, internships,
co-op programs, school enterprises, and so on) has all but disappeared.
The evidence from the NLSY97 and the other available research is not
overwhelming, but it appears that a case can be made for restoring some
funding to the latter types of programs and, barring that, possibly
reallocating funds from Career Academies, which are state funded, or
from Tech Prep, if possible within the constraints of the federal funding.
More generally, the state spends heavily on school reform efforts broadly
defined.  If STC delivers gains in terms of increasing the socioeconomic
success of students, then there is no reason that the larger pool of state
spending on educational reform efforts should not be considered as a
potential source of funding for STC.

At the same time, it is important not to interpret the evidence from
the NLSY97 too strongly in the context of STC programs in California.
Although this evidence suggests that the type of broad-based programs
supported by STWOA in California may have been effective, this
evidence is not specific to the efforts of the LPs established in California
under STWOA.  There is likely enough heterogeneity in STC programs
across local jurisdictions that evaluation of local efforts is clearly
warranted before drawing firm conclusions.  Although there have been
many evaluations of the STC efforts of these LPs in California, these
evaluations are inadequate for establishing the effectiveness of these
efforts and for determining which types of efforts have been most
effective.

The lack of evidence on the effectiveness of local STC efforts
generated in the “round” of STC activities spurred by STWOA, and the
limitations inherent in directly applying the findings from the NLSY97
to California’s STC programs, suggest that any future funding increases
for broad-based STC activities should be predicated on requiring
evaluation of programs.  At the same time, given the dearth of evidence
on the effectiveness of Career Academies and Tech Prep in California,
these two other components of the STC system should be subject to the
same evaluation requirements so that—with time—policymakers will be
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able to make more informed judgments about the best way to allocate
funds to the various components of the state’s STC system.
Furthermore, the evidence from the NLSY97 on differential effects
across subgroups of the population, although not strong, suggests that it
would be valuable if future evaluation efforts were designed to look for
such differential effects, as this may lead to more effective use of STC
resources.

Past experience has also demonstrated that simply mandating
evaluations is insufficient.  Tech Prep provides a good example of this.
Perkins III requires accountability of the states in terms of a number of
indicators.  These cover postsecondary enrollment and employment—in
particular, “Placement in, retention in, and completion of, postsecondary
education or advanced training, placement in military service, or
placement or retention in employment” (U.S. Congress, 1998, § 113).
Yet the limitations of the state’s Tech Prep evaluation—in particular its
lack of focus on student outcomes—was already noted (Chapter 3).
Furthermore, a U.S. Department of Education report (1995) concluded
that throughout the nation, few Tech Prep consortia were able to obtain
student outcome data such as employment or further education, echoing
the conclusions of California’s Tech Prep evaluation seven years later
(O’Driscoll et al., 2002d).

Similarly, there are evaluation requirements for state-funded Career
Academies in California, but such evaluations do not appear to have
been performed.  Part of the reason may be language in the Education
Code that provides a loophole for districts that do not wish to be
evaluated.  For example, § 54697 (a) of the California Education Code
states, “The Superintendent of Public Instruction shall select an entity
(the evaluating entity) to conduct a long-term evaluation of the
Partnership Academies conducted pursuant to this article using a random
assignment of pupils into program and control groups.  The
participation of any school district in this long-term evaluation is
voluntary.”  In addition, no funds have been appropriated for such an
evaluation; instead, subsection (c) of the same section of the code states
that the evaluating entity is responsible for securing the funding for the
evaluation.
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Finally, some of the latest state legislation on STC—AB 1873
(followed up by AB 1765)—specified accountability criteria based on
past performance to be eligible for new grants.  Among these criteria are
“increased academic performance, postsecondary enrollment, decreased
dropout rates, transition to appropriate employment, apprenticeship, or
any other job training school when applicable, and measurements of
pupil, parent, and employer satisfaction” (paragraph 7).  But our
interviews with LPs indicated that because they were under no mandate
to collect data on these measures previously, most had difficulty
establishing this accountability, and it is probably safe to say that few if
any could do so reliably.

This past experience with mandated evaluations, coupled with the
poor quality of local efforts to evaluate the effectiveness of LPs
established in California under STWOA, suggests that rigorous
evaluation should be an important component of future legislation in
support of STC activities.  Clearly, the mandated evaluation will have to
go beyond the types of mandates used in the past.  In particular,
mandating evaluation but allowing participation on a voluntary basis, or
requiring funding from an external source, is unlikely to produce the
type of evaluation—if any—needed to reliably assess the effectiveness of
STC.  And the quality and variability of the local evaluations of activities
supported by STWOA indicate that assessments of STC activities would
greatly benefit from outside technical assistance and uniformity in
designing data collection efforts and ensuring the quality of the
evaluations.

Finally, the “gold standard” in evaluating most programs is in many
ways experimental evidence based on random assignment, because such
methods provide a simple solution to the problem posed by unobserved
pre-program differences between participants and nonparticipants.
Although not a panacea, experimental evidence is likely to be viewed as
the most compelling.  At the same time, such data as the NLSY97 do
offer compelling nonexperimental approaches to this problem.
Nonetheless, it is obviously worth considering whether evaluations of
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STC programs in California could be based on experimental designs.2

And, finally, whether experimental or nonexperimental, evaluation
efforts need to be extended beyond estimating the effect of one program
or a set of programs.  In particular, the evaluation efforts have to be
extended to cost-benefit analyses and to comparisons of alternative
methods of improving school-to-work transitions of California’s youths,
including comparisons between STC efforts broadly defined to include
all three components of California’s STC system and school reform
efforts focused on other outcomes such as test-based standards.
_____________

2A useful illustration of how evaluation can lead to better policy is suggested by
welfare reform.  In the early 1990s, states requesting waivers from federal welfare
regulations to try implementing their own welfare reforms were required to engage in
“serious” evaluations of their waiver programs (typically using random assignment
experimental designs).  Blank (2002, p. 1122) describes the results of these
evaluations—in particular the positive results of welfare-to-work evaluations—as having
contributed importantly to the work-oriented federal reforms adopted in 1996.  A
context closer to STC programs where random assignment has been successfully applied
is in the analysis of the effectiveness of the Job Corps program (see, for example,
Burghardt et al., 2001).



 



77

Appendix A

National Research on the
Effectiveness of STC

This appendix provides a more detailed discussion of research on the
effectiveness of STC based on evidence from outside California,
expanding on the brief discussion in Chapter 3.  The 1994 NCRVE
report provided a thorough compendium of research on STC programs
through that date (Stern et al., 1994).  The research summarized in this
compendium provides little persuasive evidence of positive effects of
these programs on adult labor market outcomes.  First, many of these
studies do not construct a reasonable comparison group, let alone
consider the problem of selection into the program on the basis of
unobserved pre-program differences.  Second, even those studies that
attempt to construct a good comparison group find no beneficial short-
term labor market effects, with the possible exception of those students
who remained with the employer with whom they “apprenticed” during
the program.  Finally, some of the evidence suggests that STC programs
may discourage postsecondary education.

A subsequent NCRVE report (Urquiola et al., 1997) provides an
update on STC.  Reflecting the still scant progress toward successful
evaluations of STC programs, most of this report focuses on
implementation issues.  The authors of the report echo a number of
concerns about evaluations of STC programs that others have expressed,
in particular emphasizing both the specific issues involved in drawing a
causal inference and broader issues of how to define success and how to
evaluate what some view as a systemic change.

However, the report does discuss a couple of new studies of the
effects of STC programs on postsecondary outcomes with some attention
to pre-program differences.  First, an evaluation of Wisconsin’s Youth
Apprenticeship Program in printing, by Orr (1996), reported some
evidence of higher employment, higher incidence of full-time work, and
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higher wages for participants, relative to those who took more
conventional vocational printing programs.  Yet there are some
differences between the treatment and control groups, as the evaluation’s
author acknowledges.  In particular, the apprenticeship program does not
serve poorly performing students or those perceived as less likely to be
hired by employers, which raises serious doubts about drawing any causal
conclusions from the evidence.  Second, an evaluation of the
Manufacturing Technology Partnership Program in Michigan, by
Hollenbeck (1996), reports mixed evidence of increased college
enrollment and some evidence of higher employment.  In this case,
though, for one of the two cohorts studied the control group includes
those not selected for the program and those who dropped out—and it is
for this cohort that the positive effect on college education
appears—making a causal inference suspect.  And for the other cohort,
the control group includes nonparticipants and nonapplicants, again
raising issues of pre-program differences.

A more recent major study does little to improve matters.  In
particular, a report on STWOA by Mathematica, Inc.—the national
evaluation of STWOA for the U.S. Congress mandated by the act—does
not even attempt to provide a program evaluation, arguing that STC
implementation “generally involves broad and diverse initiatives that in
varied ways touch most or all students, so it is impossible to distinguish
between participants and an unaffected comparison group” (Hershey et
al., 1999, p. xviii).1  Nonetheless, this report does present some evidence
that is intended to speak to the effects of STC programs.  For example,
the report notes that students in paid positions arranged as part of STC
programs are employed in a wider array of industries and receive more
training than other students in paid positions, and it concludes that
“Schools develop positions in a wide range of industries, increasing the
chances that students can work in a setting relevant to their career
interests” (p. 89).  However, students who found these jobs as part of
_____________

1Given that the Mathematica report documents variation across school districts and
states in the incidence of school-to-work partnerships supported by grants under
STWOA, there seems to be a natural way to construct treatment and control groups.
Instead, the report focuses on eight states all of which have a high percentage of school
districts covered by such partnerships.
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STC programs may have found the same types of jobs absent such
programs; students most likely to do so may simply have sorted into
STC programs.  Furthermore, there is no evidence of beneficial effects
on postsecondary enrollment or employment.2

To some extent paralleling this view of the existing evidence, a recent
survey of published academic research on STC across the United States
generally supports the claim that although STC is attracting increasing
attention from researchers, the existing work has tended to shy away
from trying to draw causal inferences (Hughes et al., 2001).
Nonetheless, Hughes et al. draw rather rosy conclusions regarding STC,
suggesting that “It is perhaps ironic that just as the major federal role in
School-to-Work is winding down, the flow of evaluation research with
positive findings is increasing” (p. 39).  They reach this conclusion
despite being able to cite only a handful of studies that use comparison
or control groups, most of which do not appear to seriously wrestle with
the problem of pre-program differences between participants and
nonparticipants.  And many of the findings cited in their survey do not
appear to be based on comparisons between STC participants and
nonparticipants.

However, one important exception—which is also cited by Hughes
et al.—is the recent (and ongoing) evaluation of Career Academies by the
Manpower Demonstration Research Corporation (Kemple and Snipes,
2000; Kemple, 2001, 2003).3  The strength of this study is that it is
based on random assignment of students to Career Academies, as
participants were chosen randomly from applicants to the Career
Academies in the study, with both participants and nonparticipants
followed.  The results from this study have been reported at different
stages as the study participants have aged.  The first paper based on this
study (Kemple and Snipes, 2000) focused on the effects on participants
while in high school, which is not the focus of this report.  But it found
some beneficial effects, such as increased exposure of students to career or
_____________

2Even if the evidence of a higher likelihood of working in a setting relevant to their
career interests is taken at face value, this does not necessarily imply that such workers are
doing better.

3The study covers nine schools across the nation, all located in or near urban areas.
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technical courses and better performance in high school (improved
attendance, more credits earned).  The second paper (Kemple, 2001)
considered students one year after the scheduled completion of high
school and found no effects on high school graduation rates,
postsecondary education, or employment.

However, the most recent paper (Kemple, 2003) presents stronger
evidence of such effects.  In particular, looking at participants one, two,
three, and four years after their scheduled graduation from high school,
the evidence for men points to higher full-time employment, earnings,
wages, and hours among participants, with these differentials statistically
significant and of rather similar magnitude in each of the four years after
scheduled graduation.  (For women, there is no evidence of such positive
effects.)  With respect to schooling, Kemple examines numerous
measures, including whether the individual was ever enrolled in
postsecondary education, his or her highest enrollment, degrees earned,
and so on.  The evidence for men generates many negative differentials
for participants relative to nonparticipants, although only the overall
“ever enrolled” differential is statistically significant.

Kemple interprets the combined evidence in an entirely positive
light, concluding that “The Career Academy-induced improvements in
labor market prospects did not come at the expense of opportunities for
these young people to enroll in, progress through and complete post-
secondary education programs” (p. 1).  However, these results could
plausibly be read differently.  In particular, the negative schooling effects
do not appear to be significantly different from what would just offset,
say, the greater full-time employment of participants (on the
presumption that full-time employment precludes schooling).  Thus, the
evidence may be most consistent with Career Academy participants
substituting full-time work for schooling.  One piece of evidence
consistent with this is that the wage and earnings differentials that
Kemple reports are essentially constant over the four years since
scheduled high school graduation, suggesting that participants are not
experiencing greater “success” at building careers.  Instead, a constant
wage or earnings differential may largely reflect a difference owing to
higher incidence of full-time work among Career Academy
participants—especially because the earnings differential on a monthly
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basis is about twice as large in relative terms as the wage differential.
Thus, a more nuanced view of the evidence from the study is that
participation in Career Academies, for men, does seem to increase the
orientation toward work but possibly at the cost of less schooling.
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Appendix B

Empirical Methods for the NLSY97
Analysis

The core empirical framework is to estimate, at the individual level,
the relationship between employment and enrollment in the post-high
school period and participation in STC during high school.1  STC
participation is categorized by participation in specific types of programs
discussed below.  The analysis is based on separate models for
postsecondary employment and enrollment.  Given that employment
could be very short-term, whereas college enrollment of any type is
nearly always longer-term, the focus is on employment at the time
respondents to the NLSY97 are surveyed and on whether the individual
was enrolled in college at any time since leaving high school.2

The basic statistical framework used is straightforward.  Because the
NLSY97 has repeated observations on individuals in the same school,
observations on individuals are indexed by both the individual (i) and
the school (j).  Generically, let Yij be an indicator equal to one when
individual i in school j is employed or has enrolled (depending on the
analysis), and let STCij be a dummy variable for whether the individual
reports participating in an STC program (a set of dummy variables for
participation in a variety of STC programs is actually used in the
empirical implementation).  Linear regressions for Yij as a function of
these variables are estimated, of the form:
_____________

1Other outcomes were also considered, including criminal activity, single
parenthood, type of postsecondary education, and so on.  But the combination of lower
incidence of these different or more detailed outcomes and participation rates of about
0.10 to 0.20 in most types of STC programs precluded obtaining sufficiently precise
estimates in these other analyses.

2Those who report their employer as the military are coded as employed.
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Yij = 

† 

a  + 

† 

bSTCij + 

† 

eij. (B.1)3

The estimates of 

† 

b are denoted b.  When a regression is estimated for
a variable such as Yij that can take on only the values of zero or one, 

† 

b is
interpreted as the effect of STC participation on the probability of the
outcome; for example, a coefficient estimate of 0.1 would imply that
STC participation boosts the probability of enrollment, for example, by
0.1, or 10 percentage points.  Hence the regression model in this case is
referred to as a “linear probability” model.4

Unbiased estimation of 

† 

b requires that there be no unobserved pre-
program differences—captured in 

† 

eij, which implies that they affect
Yij—between STC participants and nonparticipants.  As in most research
on program evaluation, this cannot necessarily be assumed to hold, and if
it does not, then b is a biased estimate of the causal effect of STC
programs.  Neither longitudinal analysis nor data based on random
assignment are available to study the effects of STC programs generally.5

As a result, in this research other methods have to be considered.  Each
of these methods is subject to some criticisms—but indeed the same can
be said of social experiments and longitudinal estimation (in other
contexts).  The hope is that the “collage” of evidence from the alternative
_____________

3Reported standard errors are robust to heteroscedasticity.  Also, because there are
often multiple observations on students within the same school, the reported standard
errors allow for heteroscedasticity of the error term across schools and nonindependence
of an arbitrary nature within schools, which typically results in somewhat larger standard
errors.

4Versions of all models discussed in this report were also estimated using logit
specifications, and the results were very similar.  Using the linear probability model
simplifies the presentation and avoids distributional assumptions that underlie the logit
(or probit) model.

5In general, longitudinal data on outcomes and participants before and after
participation can be used to estimate causal effects of programs.  In this approach, the
measure of the outcome before the program participation captures the unobserved
individual characteristics that might be associated with participation, and the change in
the outcome then provides a causal estimate, assuming that the change in outcome did
not occur for any other reason.  However, in the context of STC, because the object of
study is the effects of a program on individuals’ first labor market experiences, or on
further school enrollment of those already enrolled, there are no meaningful observations
on the outcomes of interest prior to the program, so longitudinal estimation is
inapplicable.  As noted in Chapter 3, only one study of STC has managed to use random
assignment.
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approaches, along with some analysis of whether each approach is likely
to lessen any biases rather than exacerbate them, will help pin down the
range of causal estimates of the effects of STC.

Controls and Proxies
The first approach to unobserved differences across individuals is to

introduce into Equation (B.1) an extensive set of controls for the factors
that might be correlated with STC participation and might also affect
post-high school enrollment and employment.  These controls can be
thought of in two ways.  First, they may be direct measures of some of
the factors that are thought to affect enrollment and employment
outcomes.  Second, they may be proxies for the unobservable factors.
For example, parents’ income may have a direct effect on postsecondary
enrollment because it influences the affordability of college education.
Alternatively, parents’ income may serve as a proxy for the differences in
labor market networks faced by children from more affluent
families—such as the likelihood that their networks are more rooted in
jobs requiring a college degree.

The distinction between control variables and proxies is important
because when a particular variable is viewed as a proxy rather than a
control for something that directly affects the outcome, specific questions
arise as to whether it is an acceptable proxy for the unobserved
differences across individuals, in the sense that its inclusion eliminates
the bias from unobservable or unmeasured pre-program differences.  To
eliminate the bias, proxy variables have to satisfy three conditions.  First,
they must be related to the factors underlying the unobserved differences.
Second, they must be redundant in the equation, meaning that in the
hypothetical case of controlling for STC and the unobservable that
actually affects behavior, the proxy has no direct effect on the dependent
variables.  Third, they have to capture enough of the variation in the
unobservable so that once the proxies are included there is no remaining
bias from unobserved pre-program differences in the estimates relating
postsecondary outcomes to STC participation.

As an example, if “career orientation” is viewed as a key unobserved
difference across individuals, then the inclusion of variables capturing
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race and sex in the regression would appear unlikely to satisfy the second
or third conditions for a proxy.  With regard to the second condition,
race and sex may directly affect postsecondary outcomes even after
accounting (again, hypothetically) for career orientation; with regard to
the third, it seems likely that even after controlling for race and sex, there
would still be remaining variation in career orientation that would be
correlated with STC participation and the dependent variables.  On the
other hand, variables capturing work and schooling plans and
expectations might more reasonably be viewed as adequate proxies; this
case is discussed more below, because the NLSY97 contains information
on such expectations.

Of course, one can never know with certainty that a given set of
proxy variables adequately captures the unobservables related to pre-
program differences.  But comparing the estimates of the coefficients of
STC participation using a narrow set of control variables and a detailed
set of proxy variables (that are assumed to satisfy the first condition) can
help to gauge whether biases from unobservables remain.  Specifically, if
the inclusion of the detailed proxy variables has little or no effect on the
estimates, then because their inclusion reduces the bias from pre-program
differences, it is arguably less plausible (more so the more complete the
set of proxy variables) that remaining unobservables generate a
correlation between STC participation and enrollment or employment
(Wooldridge, 2002).

The NLSY97 offers a detailed set of control or proxy variables for
characteristics of both the individual respondents and their families.  In
addition to fairly typical demographic variables (sex, race, ethnicity, and
age), the dataset includes three additional sets of variables that are
potentially important.  These include data on living arrangements and
the respondent’s family, test scores from the ASVAB, and self-reported
measures of school behavior.  This rich array of variables seems likely to
capture some and perhaps a good deal of the variation in underlying
propensities for post-high school enrollment or employment, including
the quality and quantity of human capital investments families have
made in their children, resources available in the household, educational
norms in the family, labor market networks, the individual respondent’s
academic intelligence, and the extent to which the respondent is learning
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traits such as timeliness and reliability that are valued by employers.  But
these variables may also directly affect enrollment and employment
outcomes, so they perhaps should not be viewed as proxy variables.

Work and Schooling Expectations
The NLSY97 data also include a particularly compelling set of proxy

variables for trying to uncover the causal effects of STC.  Specifically, the
NLSY97 includes the respondent’s self-reported subjective probabilities
for future education and employment, including receipt of a high school
diploma by age 20, obtaining a four-year college degree by age 30, and
working over 20 hours per week at age 30.  These variables were
measured in 1997, before the STC participation used in the estimation.

The intuition behind using the work and schooling expectations is as
follows.  Before participating in STC, students are asked about their
post-high school work and schooling expectations.  Then some
participate in STC and some do not, and their post-high school work
and schooling behavior is subsequently observed.  If, for example,
conditional on educational expectations, STC participants are more
likely to be enrolled in college after leaving high school, then it is quite
sensible to infer a causal effect of STC, because the expectations
questions should have controlled for remaining unobservables associated
with post-high school educational decisions or outcomes.

More formally, these expectations variables may come close to
serving as perfect proxy variables.  They should easily satisfy the
redundancy condition because they should play no independent role net
of the unobserved propensities for post-high school enrollment and
employment for which they are proxies.  And they should satisfy the
third condition for a proxy—that once they are included, there should be
no remaining unobserved pre-program differences between STC
participants and nonparticipants that are related to postsecondary
enrollment or employment.
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Across-School vs. Within-School Variation in STC
Participation:  School Fixed Effects

Finally, there may be other unobserved pre-program differences
between STC participants and nonparticipants that are not captured in
any of the control or proxy variables, yet which vary systematically across
students in different schools.  If so, and if there are differences in STC
offerings by school, then unless all school-level characteristics that affect
postsecondary outcomes are held constant, estimates of Equation (B.1)
may still be biased because of unobserved pre-program differences.

This in fact appears to be a potentially serious problem.  In the
NLSY97, in addition to the survey questions administered to individuals,
a 2000 survey of schools elicits information on STC programs offered by
the schools attended by survey respondents.  Estimated models of the
relationships between school characteristics and school offerings of STC
reveal that many school-level characteristics that are likely to be
associated with post-high school outcomes for students are also strongly
associated with STC offerings.6  For example, the proportions of
students involved in four types of problematic behavior—truancy,
pregnancies, alcohol possession, and drugs—are in many cases
significantly related to school STC offerings.  And teacher characteristics
such as pay are also strongly associated with STC offerings.  Because
variation in offerings of STC programs at the school level is strongly
associated with characteristics of schools that are likely to be related to
post-high school outcomes for their students, using variation in STC
participation that is partly driven by school-level variation in offerings of
STC is likely to yield biased estimates.7

_____________
6See Neumark and Rothstein (2003) for more details and the estimation results.
7The school-level information on offerings of STC programs raises the possibility of

using school-level variation in STC programs to estimate the effects of STC programs.  In
particular, a simple approach to try to assess whether STC programs increase post-high
school education or employment would be to look directly at school-level estimates of
these post-high school outcomes as functions of the STC programs that schools offer.
Such regressions could be easily interpreted from a policy perspective, as they attempt to
ask whether getting more STC programs to be offered by schools increases post-high
school enrollment or employment.

However, for these regressions to correctly answer this question, the observed
variation in school STC offerings has to be unrelated to school-level differences in factors
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The NLSY97 has one additional important feature that can be used
to address this problem.  Specifically, there are data on multiple students
in the same school.  Because of this feature, dummy variables for each
school in the sample, or school fixed effects, can be added to Equation
(B.1) to control for all unobserved factors that are common to students
within a school.  Estimation of the linear probability model including the
school fixed effects (the “school fixed-effects estimator”) holds constant
all other unobserved factors common to students in the same school.  It
therefore identifies the effects of STC participation from the within-
school differences between those who do and do not participate in STC
and the differences in outcomes associated with this participation and
hence does not rely at all on variation in STC participation that may be
driven by the problematic across-school variation in offerings of STC.

Of course, since individuals within schools differ from one another,
in the within-school estimation attention must still be paid to individual-
level differences.  That is, although students in the same school may have
much in common, there is no reason to believe, for example, that their
career orientations or other factors associated with STC participation and
with postsecondary enrollment or employment do not differ.  The hope,
though, is that the combination of school fixed effects plus other
individual-level controls and proxies will fully account for any pre-
program differences between STC participants and nonparticipants.

Analysis Samples
The analysis is based on data from the first four rounds of the

NLSY97.  When the first round was administered, in 1997, respondents
were ages 12–17.  With the second round, then, more observations on
respondents who have left high school become available.  But the
numbers go up considerably with the third and fourth rounds, and
therefore the research focuses on educational and employment outcomes
______________________________________________________________
influencing postsecondary outcomes for these students.  In contrast, for example, if STC
programs tend to proliferate in underperforming schools, the beneficial effects of STC
would be obscured in the across-school “experiment.”  Unfortunately, as described in the
text, variation in STC offerings does appear to be related to school-level characteristics.
(This approach is closely related to using school offerings of STC as instrumental
variables for individual participation in STC in Equation (B.1).  The instrumental
variables strategy is problematic for exactly the same reason.)
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measured as of the third or fourth rounds, in 1999 and 2000.8  The
samples used for the empirical analysis are obtained from the full
NLSY97 sample in a number of steps.  First, with respect to the basic
sample, of the total 8,984 original respondents to the NLSY97, 8,510
were interviewed in 1999 or 2000 (Rounds 3 and 4).  Of these, we
restricted our attention to those ages 18 or older, which eliminated about
40 percent of the sample (about 3,500 observations), and to those for
whom there is at least one observation (in 1999 or 2000) at which they
are not enrolled in high school, yielding 4,234 observations.  Because the
latest observation comes from Round 4, the latest age from which the
postsecondary work and schooling observations is taken is just over 21,
and the mean is 19.  The sample is restricted in this way to isolate those
individuals for whom it is possible to observe the early years of their
employment or higher education after leaving high school.

In addition to meeting these criteria, information on STC
participation is also required.  To get an accurate reading on STC
participation, and to be able to measure some behaviors and expectations
as of a well-defined date before measured STC participation (given that
these are measured in Round 1), the focus is on the information
provided in the surveys after the first round in 1997, which for each
subsequent round covers participation in the past year.9  Requiring STC
information after Round 1 drops sample observations for those who did
not answer the STC part of the survey after this round, either because
they had not spent time in high school in 1997 or a subsequent year or
in subsequent years were not enrolled as of the interview date and hence
were not asked the STC questions.  Coupled with some final sample
restrictions on availability of the other data used in the study, this takes
the sample down to 3,279 observations.  For the baseline analysis
sample, private schools and vocational/technical schools are excluded,
leaving a sample of 2,933 observations.

Finally, for two of the analyses the sample is restricted further.  First,
although linear models with school fixed effects can be estimated for the
_____________

8Rounds past the fourth were not available when this research was completed.
9However, the robustness of the results to using information on any STC in which

the respondent had ever participated was verified.
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full sample, observations on individuals who are the sole observations
from their school contribute no identifying information.  Thus, the
effective sample size for this analysis includes only individuals with
multiple respondents for their school; there are 2,230 such observations.
Second, the work and schooling expectations data from 1997 are asked
only of those born in 1980 or 1981—the two oldest birth cohorts in the
dataset—leaving 2,057 observations from the baseline analysis sample.10

_____________
10Far fewer than a proportionate number of observations are lost because the other

sample restrictions leave a sample of mainly older NLSY97 respondents.  Appendix Table
C.1 summarizes these sample restrictions and their consequences for the samples
analyzed.
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Appendix C

Detailed Tables for NLSY97
Analysis

Table C.1

Sample Construction and Analysis Samples

Sample Inclusion Criteria
No. of

Observations
Total sample in 1997 8,984
Interviewed in 1999 or 2000 8,510
Age 

† 

≥ 18 at 1999 or 2000 interview 5,047
Not enrolled in high school by 1999 or 2000 4,234
Answered STC questions covering high school after Round 1 3,347
Complete data on baseline controls 3,279
Baseline analysis sample:  exclude private and vocational/technical

school students
2,933

Subset of baseline analysis sample with multiple observations per
school

2,230

Subset of baseline analysis sample with data on work and schooling
expectations (asked only of those born in 1980 and 1981)

2,057

NOTES: The 1999 or 2000 interview is used as the “post-high school interview,”
choosing the earliest one at which the respondent is age 18 or older and no longer
enrolled in high school.  More restrictive sample inclusion criteria are imposed in each
successive row, except for the last two rows.  Baseline controls include race/ethnicity,
education, and family structure (whether the respondent lives with one, two, or no
biological parents, and which ones, and household size).  When other control variables
are introduced in the regression models, dummy variables indicating missing data are
included.
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Table C.3b

Linear Probability Estimates of Control Variable Coefficients for Models
in Table C.3a

Some College Employment
Specification Table C.3a, Col. (4) Table C.3a, Col. (8)

(1) (2)
Demographic
Female .090***

(.017)
–.023
(.019)

Black .060***

(.023)
–.115***

(.027)
Hispanic .008

(.024)
–.020
(.027)

Age .034**

(.014)
.051***

(.015)
Living arrangement/family
Urban .027

(.020)
–.022
(.023)

Biological parent and stepparent –.049*

(.026)
.087***

(.028)
Biological mother only –.108***

(.021)
.027

(.024)
Biological father only –.088*

(.050)
.190***

(.045)
Other arrangement –.068

(.044)
–.016
(.050)

Household size excluding youth –.015***

(.006)
–.006
(.006)

Log household income .010**

(.004)
.001

(.005)
Biological mother’s schooling .023***

(.003)
–.010***

(.003)
ASVAB
Arithmetic reasoning –.011

(.017)
–.012
(.020)

Word knowledge .047***

(.017)
.023

(.019)
Paragraph comprehension .014

(.017)
.000

(.019)
Math knowledge .156***

(.016)
–.009
(.020)
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Some College Employment
Specification Table C.3a, Col. (4) Table C.3a, Col. (8)
School behaviors
Threatened at school –.078***

(.023)
–.029
(.023)

Got into physical fight at school –.096***

(.025)
–.080***

(.030)
Late with no excuse 2+ times –.039**

(.020)
.006

(.022)
Absent 2+ weeks –.121***

(.028)
–.048
(.032)

NOTES: All specifications correspond to Table C.3a, columns (4) and (8).
See the notes to Table C.3a for details.
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Table C.4

Linear Probability Estimates of the Effects of STC Participation on College
Attendance and Employment, Incorporating Prior Work

and Schooling Expectations

Some College Employment
(1) (2) (3) (4)

Job shadowing .024
(.028)

.014
(.027)

.017
(.030)

.018
(.030)

Mentoring .019
(.039)

–.008
(.038)

–.007
(.041)

.008
(.041)

Co-op .021
(.031)

.030
(.030)

.055*

(.033)
.052

(.033)
School enterprise .113***

(.040)
.104***

(.039)
–.025
(.048)

–.019
(.049)

Tech Prep –.046
(.038)

–.016
(.035)

.031
(.033)

.030
(.033)

Internship/apprenticeship .012
(.036)

.016
(.035)

.052
(.037)

.052
(.037)

Expectations
High school diploma by age 20 — .010

(.072)
— .025

(.090)
Four-year degree by age 30 — .428***

(.035)
— –.101**

(.043)
Work over 20 hours/week at age 30 — .054

(.064)
— .226***

(.079)
R2 .271 .320 .051 .057

NOTES: The results in Figures 4.3a and 4.3b are based on the results in this table.
The work and schooling expectations data come from questions asked in Round 1 (in
1997) and are asked only of those born in 1980 or 1981—the two oldest birth cohorts
in the dataset.  Because of this restriction, there are 2,057 observations.  See the notes to
Tables C.2 and C.3a for details.  All of the specifications include the demographic,
living arrangement/family, ASVAB, and school behavior variables that are the same as
those included in columns (4) and (8) of Table C.3a.  The standard errors allow for
general heteroscedasticity and were adjusted to account for the clustering of
observations within schools, allowing for nonindependence within schools and
heteroscedasticity across schools.



100

Table C.5

School Fixed Effects Linear Probability Estimates of the Effects of STC
Participation on College Attendance and Employment

Some College Employment
(1) (2) (3) (4)

Job shadowing .035
(.027)

.063**

(.030)
–.019
(.028)

–.026
(.035)

Mentoring .018
(.034)

.048
(.039)

–.031
(.037)

–.057
(.047)

Co-op .004
(.031)

–.013
(.035)

.075**

(.033)
.102***

(.037)
School enterprise .091**

(.038)
.133***

(.048)
–.002
(.047)

–.018
(.056)

Tech prep –.070**

(.036)
–.095**

(.040)
.011

(.032)
.036

(.041)
Internship/apprenticeship .038

(.036)
.055

(.041)
.116***

(.035)
.073*

(.043)
Hausman test for excluding

school fixed effects, p-value
— .19 — .23

School fixed effects X X

NOTES: The results in Figures 4.4a and 4.4b are based on the results in this
table.  There are 2,230 observations, because only observations on respondents in
schools with multiple observations are included.  All of the specifications include the
demographic, living arrangement/family, ASVAB, and school behavior variables that
are the same as those included in columns (4) and (8) of Table C.3a.  See the notes to
Table C.3a for details.  The standard errors are robust to heteroscedasticity.  The
Hausman test is computed for the vector of STC coefficients.  The test is based on
random versus fixed effects and comes from the regression form of the test with
standard errors robust to general heteroscedasticity and nonindependence of
observations within schools (Wooldridge, 2002, Chapter 10).
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