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Abstract

The federal career and technical legislation reauthorized @962 required the
recipients of its funding to offer at least one ProgranStudy (POS). All states have
developed some components of POS through earlier initiapviesarily Tech Prep,
career pathways, and youth apprenticeship, that attemptedde the transition of
students from high school to careers. Evidence on the effeciveiethese
initiatives implies that they had minimal impact upontpesondary educational
outcomes. The academic instruction provided by POS musttte than those in
prior initiatives if POS are to produce meaningful imfson the postsecondary
outcomes of career and technical education students.

I ntroduction

The 2006 reauthorization of federal legislation for career anbniied
education (P.L. 109-270) is the fourth version carryirggrihme of Carl D. Perkins
(Perkins V). This legislation requires the eligible recigsenf its funds, both
secondary and postsecondary, to offer at least one Prograrmadyf (0OS), which
must include coherent and rigorous content aligned with challgngcademic
standards and relevant career and technical content. This conteendedivered in
a coordinated, nonduplicative progression of courses thasaggondary education
with postsecondary education and leads to an industry-recogoiegléntial or
certificate at the postsecondary level or an associate or baccalaureae. diegr
addition, programs may include opportunities for seconsiaigents to participate in
dual or concurrent enrollment programs or other ways to @cquastsecondary
education credits. (P.L. 109-270. Sec. 122[c][1]).

Prior to Perkins IV, all states had developed these compotoesitgne degree
through earlier initiatives that attempted to ease the transifi students from high
school to careers. There were many attempts in the last quattier 20th century to
forge stronger links between secondary and postsecondary edusadidmetween
education and work. Career education in the 1970s (Herr, B&d63chool-to-work
in the 1990s (Hughes, Bailey, & Mechur, 2001) were twoomtgderal initiatives.
Both attempted to improve education by emphasizing the relevadogibiy of the
knowledge and skills studied in school to students'reuttareers. Neither had the
impact on academic education that their proponents had hoped gRBeisnington,
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1999; Marland, 1971), but these initiatives helped to createdhtext from which
three approaches eventually emerged: Tech Prep, career clusters/cdreaygat
and youth apprenticeships.

Two decades before federal law required POS Parnell (1985)gswdech
Prep, articulated programs designed to teach technical skiiggth a combination
of the final two years of high school with the first twears of postsecondary
education. In the 1990s, career pathways emerged. These are deniptathe
integration of academic and technical content and the articulatisacohdary and
postsecondary instruction within specific career clusters. Yeaybrenticeships,
similar to Germany’s dual system of combining employmeit @tated academic
instruction, also received considerable attention. This articeanmes the best
available evidence on the effectiveness of these precursors of RP@&pmving
academic performance and linking secondary and postsecondary iostrdtis
evidence provides a perspective from which to anticipate the effe@aiROlikely to
have upon these outcomes.

Tech Prep

A Tech Prep program that satisfies the criteria set forth ierékdegislation is
a POS. The foundation of a Tech Prep program is an articukadiceement between
one or more high schools with one or more postsecondatituis. The
agreement sets forth the instruction that will be deliverechatsecondary and
postsecondary levels and the criteria that students must satisfyeceive
postsecondary credit for the skills and knowledge acquiredgin $chool. This
concept was endorsed in the 1990 reauthorization of federal amoalatiducation
legislation (Perkins Il, P.L. 101-392), which authorizembdfic funds to support
Tech Prep. This authorization was continued in Perkins dlllsnbut under Perkins
IV, states have the option of combining Tech Prep funts their basic state grants.
As with Tech Prep, Perkins IV gives states and local distvidde latitude on how
they plan to implement POS. For Tech Prep, this flexbilas been both a strength
and weakness. It allowed states and regional consortia to geegrams judged to
be responsive to particular circumstances, but the variahilitheé programs that
emerged has made it difficult to isolate what is unique abecit Prep much less the
impact of participating in these programs.

Evidence on Effectiveness

Stone and Aliaga (2003) analyzed data from the National oigal Survey
of Youth 1997 to determine the effects of Tech Prep on the acadehevement of
young people who were in grades 9 through 12 during thedofeom 1997 to 1999.
These data are based on a nationally representative sample, lout salglents’ self-
reports of both the kinds of courses taken and grade po@tages (GPAS).

166



Previous Initiatives

Regression analyses found no significant relationship betweech TPrep
participation and GPA; however, participation in career pathwagsahslight but
statistically significant net, independent effect. There waatteonpt to examine why
career pathways, but not Tech Prep, had an association with GPA.

Bragg et al. (2002) at the University of lllinois made atained effort to
assess the effects of participating in Tech Prep. Their stiadylongitudinal and
followed students in eight selected consortia from high dctmooollege and into
employment between January 1998 and December 2001. With thef leetpational
panel of experts, they initially identified six consortiatie country as “mature”
implementers of Tech Prep. These consortia were located in widaurban, and
rural areas and demonstrated a strong commitment to Tech Ragpiagry vehicle
of educational change that, in the judgment of state personnglaamedi members,
reflected preferred policies and practices. Later, two more desigr@iedrtia were
added to strengthen the design.

To study the effects of participating in these consortia, @rigal. (2002)
selected a total of approximately 4,600 students for follpy-with roughly
equivalent numbers of Tech Prep and nonparticipants in eaop.ghosystematic
random sampling procedure was employed to ensure that the ehat@st of the
students in each group were similar. It should be notedtlileatandom selection
occurred among students who were identified as Tech Prep drimostudents were
not randomly assigned to the two groups. Tech Prep partisigid not differ
substantially from the comparison group on GPA, but farnnitome and parental
education were somewhat lower among Tech Prep participantsofRiner consortia
also had significantly more males than females enrolled inTleein Prep programs.
Tech Prep participants had many of the characteristics that plasedthigher risk
of not completing college-level courses, including first-gatien college enrollment
and part-time enrollment combined with part-time or fulldimork (Tinto, 1996).

In six of the eight consortia, 85% or more of the Tech Rragicipants
continued their education at two-year colleges. However, in iy East Central
lllinois and Miami Valley, were their rates significantlygher than those of
nonparticipants. The difference between the groups in Miameyallas a striking
45 percentage points and at East Central lllinois a more mbi@&rcentage points.

While many students, both Tech Prep and nonparticipantdleshito college-
level classes, few earned sufficient credits to obtain a certificategnee. Most
were required to take developmental, noncredit courses. Bragg(20@2) found
across consortia that 40% to 80% of the Tech Prep particitmkssome college-
level coursework, with a slightly wider range (nearly 30% 78%) among
nonparticipants. Transcript data were obtained from the leagdaocolleges of the
eight consortia, the colleges that awarded credit for courses emaph high
school. These data showed that the median percentage of stedemtsy some
degree (associate of arts, AA; associate of science, AS; or assoiciapplied
science, AAS) or certificates within three to four years aftgh lsichool graduation
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was only 10.5%. The range of completers reported by the diansms 8.5% to
19.0%. These results were consistent across sites for tuaty groups. Even in
Miami Valley, where all but one of the Tech Prep participdmats attended a two-
year college, slightly less than one in five (19%) had obthia certificate within
three to four years after leaving high school.

A major congressionally mandated evaluation of Tech Prep (elersh
Silverberg, Owens, & Hulsey, 1998) had a formative rathan summative focus
and included case studies of the 10 consortia selected becahserebuted quality
of their programs. These case studies included interviewsA@@Hormer Tech Prep
students conducted approximately 18 months after they shawkl graduated from
high school. This follow-up, however, did not includenisar non-Tech Prep
participants against whom the outcomes of the participantsl doeil compared.
Enrollment in postsecondary education or other types of dorotcupational
preparation from these 10 consortia was 61%, but only 1&86rted that their
programs awarded credits for the articulated courses they hadimakigh school.
Over one-third (37%) of those attending community collebad not started
programs leading to degrees, but instead were taking devel@naet general
education courses.

In summary, the results reviewed indicated that participatiomeich Prep
does not have a significant relationship with improved acadesnformance or less
need for remediation at the postsecondary level. Bragg et 8R)(20d Hershey et
al. (1998) studied consortia that were judged to be faligwall the practices
recommended for good Tech Prep. If these consortia were amermesh and the
programs they offered were similar to the POS that willfeered under Perkins IV,
how likely is it that high percentages of POS participantsolitain postsecondary
degrees or industry-recognized certifications in the occupatioeas d@hey study in
high school?

Career Pathways

At the same time Tech Prep consortia were being developed, atisives
to align high school preparation more closely with the neétisedabor force were
also being designed and implemented. One of these initiativeess career
clusters/pathways. The link between Tech Prep and career patvasysghlighted
by Dan Hull, the former chief executive officer of COR&nd one of the foremost
advocates for Tech Prep. Under his leadership, CORD createdatimmal Tech
Prep Network to provide resources, professional developneamd, technical
assistance to those establishing and leading consortia. In 2®0ésponded to the

! Before it changed its name to its acronym, CORD W Center for Occupational
Research and Development. It was founded in 197®dwide contractual services for
educational improvement focused on careers.
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growing interest in career pathways by publishiDgreer Pathways: The Next
Generation of Tech Prepn this publication, he challenged Tech Prep leaders “to
become the change agents needed to convert traditional CTE prdgrélaseer
Pathways” (Hull, 2004, p. 3). The National Tech Prep Netwackepted this
challenge and in 2007 changed its name to the National CareerysitNatwork.

The traditional organization of occupational instruction atsbcondary level
was created by federal legislation. In 1917, the Smith-HugloedirAited the kinds
of occupations eligible for federal funding to those in adfiice, trade and industry,
and home economics, which evolved into family and consumer sciéater.
legislation expanded these categories to include distribut@rkating, health, and
business occupations. For most of the 20th century, segowoleational education
was delivered within this structure and aimed primarily at teacskills needed for
entry into occupations. In the last two decades of the certiowever, changes in
the skills needed for success in the labor market caused increamethsis on
academics and preparing students to continue their occupati@paration at the
postsecondary level. This emphasis led to efforts to morelglabgn academic and
technical instruction and secondary and postsecondary educzaiaer clusters and
career pathways emerged from these efforts. Career clusters orgamitas rel
occupations by the types of products and services they dgrowuch as
manufacturing, health services, and architecture and construCémeer pathways
provide guidance as to the knowledge and skills, both acaderditechnical, that
must be acquired to prepare for occupations at varying levislshese clusters.

Career clusters have evolved into the primary way of organémgndary
occupational instruction. Ruffing (2006) has summarized tmaewhat difficult
journey that led to their emergence as the accepted method of cidmssifi This
acceptance became official federal policy in 1999 when the Office cdit\dmal and
Adult Education (OVAE), U.S. Department of Education dddd6 clusters for use
in funding and reporting CTE programs. The Web site efStates’ Career Cluster
Initiative (www.careerclusters.org/) provides information whitve clusters and the
pathways associated with each.

In the summer of 2007, the National Association of Statediors of Career
Technical Education Consortium (NASDCTEc, 2007) survejgdnembers on the
implementation of career clusters and POS. Questionnaires eti@ed by 47
states, the District of Columbia, Puerto Rico, and Guanth€Xe 50 respondents, 26
or more provided programs within 15 of the 16 career elssidopted by the U.S.
Department of Education, and 36 or more provided progmartige most popular 7
clusters. Many states reported working to ensure that the @ghleing offered
within these clusters satisfied the criteria for POS set forPerkins IV.

The College and Career Transitions Initiative (CCTI), a federfalhded
project administered by the League for Innovation in the CamtgnCollege, works
with community colleges to encourage career pathways within carestersluThe
CCTI began in 2002 by inviting community colleges to sitiproposals describing
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how they would develop partnerships with high schoolseangloyers to design and
implement career pathways. The definition of career pathway edityt CCTI was

developed in cooperation with the National Clearinghouse foeeCdPathways at
CORD and other interested parties:

A Career Pathway is a coherent, articulated sequence of rigorous acaddmi
career courses, commencing in the ninth grade and leading tocmitess
degree, an industry-recognized certificate or licensure, and/acalaureate
degree and beyond. A Career Pathway is developed, implementéd, an
maintained in partnership among secondary and postsecondary @uucati
business, and employers. Career Pathways are available to alltstuden
including adult learners, and are designed to lead to rewazdiegrs.

From among the community colleges that responded to itsesedor
proposals, CCTI initially selected 15 to receive fundingcteate pathways that
would serve as models for other institutions. The indigberiences in developing
partnerships and enrolling students in the 15 originalege8 were sufficiently
positive for CCTI to open its network to any communitylegge in North America
that wanted to adopt its goals and draw upon its resoite=n the CCTI Web site
was accessed on March 9, 2009, it listed 174 colleges in thedUStates and
Canada as members.

At the 2008 meeting of colleges in the CCTI network, Walf@&eauman, and
Kindell (2008} presented data on the experiences of the original 15 community
colleges. In 2004, the 40 high schools that had joinedaitng@rships with the 15
colleges enrolled 2,853 students in 15 different pathwaysdbas 5 separate career
clusters. By 2007, the number of high schools had doutiledaumber of students
had increased to 22,178, and they were following 176 pathwaged on the 16
OVAE clusters. Each of these pathways had been jointly developdtie lead
colleges and their cooperating high schools.

The original 15 CCTI colleges have provided yearly outcome alath,124
students who participated in pathways, graduated from highokoh2004 through
2007, and enrolled in the colleges cooperating with thight bchools in the fall of
their graduation years. These data do not include graduatesverttoon to other
community or four-year colleges, or those who did not éimmothe fall following
their graduation. Warford et al. (2008) reported the natianalage for enrollment in
community colleges directly from high school at 14% compé&veal CCTI average

2 The definition was retrieved on May 1, 2008 frortipH/www.league.org/league/
projects/ ccti /cp/characteristics.html. It is afgeblished in Hull (2004, p. 6).

3 The project director, Laurance Warford, kindly yiced the 2008 CCTI Final Report
(Warford, 2008) and a draft copy of the Year-4 ditative report (Clery & Brooks,
2008). The outcomes summarized are based on thesees as well as the PowerPoint
presentation
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of 27%. This CCTI percentage, it should be noted, is basedraduates who
enrolled in the same pathways they had studied in higlokahd in the community
colleges that were the postsecondary partners in those patfihaysational figure
cited by Warford et al. is fany community college enroliment and is derived from
a longitudinal study that started in 1988. More recent fata the Educational
Longitudinal Study of 2002 (Bozick & Lauff, 2007) indiedt that the enrollment
rate during the two-year period following high schooli8& By limiting the data in
the Bozick and Lauff report to public, two-year colleges, theolenent rate
estimated directly from high school is 23%. The nation@mellment rate cited by
Warford et al. is 54% and for CCTI participants 53%. Walfet al. reported
remediation rates of 40% for mathematics and 27% for bogfigenand reading for
students following CCTI pathways into the original 13noaunity colleges. They
also cited sources documenting that nationally about twostloifgtudents entering
community colleges require remediation in these subjects. Thiésedces imply
that the CCTI stress on rigorous academics and career courkes,ti@ibugh self-
selection into the pathways or actual program effects, is assdaevith reduced need
for remediation at the postsecondary level.

The Workforce Strategy Center (WSC) is another advocate of career
pathways, but it defines them within a context of regionahesuc development.
The WSC and CCTI definitions do not differ in goalst #a differ in emphases. The
WSC definition stresses alignment of all systems and ramag involved in
workforce development within identifiable labor markets (Jem&nSpence, 2006;
Mazzeo, Roberts, Spence, & Strawn 2006). The CCTI definitonses primarily
on aligning academic and career courses and articulating secondary and
postsecondary instruction (Hughes & Mechur Karp, 2006).

Evidence on Effectiveness

Some outcome indicators are presented for CCTI, but there et
finding additional evidence of the impact of career pathwaysetemdefined and
implemented, on achievement and transition. An ERIC searoly tise keywords
“career pathways” for documents published in 1990 or later edeRb66 hits, but
only a handful presented any evidence on the outcomes of carkempsit Four
that reported some data were conducted by the National Researeh fGe@areer
and Technical Education (NRCCTE). Each of these is discussetiemtvo others
are summarized.

In the discussion of Tech Prep, it was noted that StoneAfiaga (2003)
analyzed data from students who had participated in differe@styyg CTE
programs. Regression analyses did not find Tech Prep patiicipgo be related to
high school GPA, but career pathways (also referred to as “casagers” in the

* The search was conducted on April 24, 2008 at/hitww.eric.ed.gov/.
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guestionnaires) were. Students’ reports of enrollment in cpegkways/majors had
a significant positive relationship with final, 12th-gradBA3, and this relationship
remained significant when measures of student characteristicsjiimgltineir 8th-
grade GPAs, were added to the equation. In the full equativeer pathways had a
beta weight (the relationship with GPA holding other vdeishin the equation
constant) of .079 compared to a beta of .401 for 8th-grad® GRis equation
explained 28 percent of the variability in final GPA, and te&albor pathways had
approximately the same independent relationship with thisome as gender,
ethnicity, and household income.

Castellano et al. (2007) studied three selected high schools¢haiengaged
in comprehensive school reform based on one of three modedgr carademies,
High Schools That Work, or career pathways. All studentieatttird high school
followed career pathways, and many whose pathways includedcGiiSes took
these courses at a regional center that served several distrietexpériences of
these students were compared to those of students in a simifg@rehensive high
school that had not adopted career pathways. Many studentg abrfiparison
school studying CTE courses took the courses at a diffskélhtcenter than the
pathway students. Comparisons of the students in the daigbols implementing
career-based reforms to their counterparts in similar high Echwithout such
reforms did not control for unmeasured differences among tidersts. Such
comparisons, however, did control for self-selection sincestltents in the
intervention schools received the same treatment.

The career pathways model did not have higher graduation ratgmthway
graduates scored higher than their non-pathway counterpartgaon measures of
transition to postsecondary education. Logit regressiongaitedl that pathway
students were about twice (1.85 times) as likely to havehpglstschool plans than
non-pathway students, and equal numbers were accepted to fournyearsities.
Pathway graduates who attended the main community college séneingareas
outperformed their comparison group counterparts. For each acasi@nect, fewer
pathway students were required to take remedial courses; howe¥%estl needed
remediation in comparison to 85% of the non-pathway stadéutthe end of one
year of college, pathway students had earned 28.2 credits andaoineierparts 21.4,
a difference significant at the .05 probability level.

A study by Lekes et al. (2007) reversed the sample selection fhe
secondary to the postsecondary level. This study chose oneutdyicollege that
had been identified by the National Dissemination Center foeeCand Technical
Education as having exemplary transitional programs, and a sewnochunity
college that had receivedStar of Educatioraward from the NASDCTEc. At the
first college, two health career pathways (Emergency Medical T@ahrand Patient
Care Assistant) were examined, and at the second, the focus vpasherays for
Information Technology/Computer Information Science (IT/CR)r the secondary
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component of the study, students following these pathwesi® matched with
similar nonparticipants from their same schools. The higbdshhat were studied
had been selected so that they varied in the degree to whiclvéneyengaged in
career pathways. The postsecondary component relied primarilgnalysis of

transcript data from the second community college.

Like the Bragg et al. (2002) Tech Prep study, Lekes et al.7j26f@idied
transition initiatives that were recognized as among the besalaleail heir findings
paralleled Bragg et al. in that few differences were found betateeients who had
participated in pathways and those in comparison groups hadonot. Pathway
students were more likely than nonparticipants to have experi¢meadmponents
recommended for pathways, such as contextualized learning, megntanid work-
based learning. In most comparisons, however, these experiegieeaat associated
with differences between pathway and non-pathway studentstaoroes such as
graduation, GPA, or postsecondary enrollment. Pathway gstudéid have an
advantage in postsecondary credits earned, in part, because ddltbesdit courses
they had taken in high school. This advantage appears ® ihaveased their
chances of earning a certificate or degree: 21.3% in the IT/ClSv@atbarned a
credential compared to 17.2% for the non-pathway students.

The third study conducted by the NRCCTE addressed career pathvadys
implemented the Workforce Strategy Center (WSC) model ofmatieg to
coordinate all major components of workforce development. ifoidel has been
applied primarily with adult learners, and one of the thregnams that were studied
is described to show how the WSC emphasis differs frentréfditional high school-
postsecondary transition. Bragg et al. (2007) studied pgthatthree sites that
involved adult literacy, adult basic education (ABE), Generaudational
Development (GED), English language literacy (ELL), pre-calegdevelopmental
education, postsecondary career and technical education (CTE) certiéindt
associate degree programs, and potentially, baccalaureate degreedigsshynthis
wide range of learning opportunities, these pathways wergrambito serve low
skilled adults.

Drawing on guidance from an advisory panel, a literature reviend
telephone interviews with state and local educational adminisrabe researchers,
in collaboration with personnel from OVAE, selected theofsihg three pathway
programs for case studies: Carreras en Salud—Instituto dgteBeoLatino (IPL),
Chicago, lllinois; General Service Technician (GST)-Shoreliner@amity College,
Shoreline, Washington; and Career Pathways Initiative (ClBek}ta Technical
College, Ouachita, Arkansas. Carreras en Salud—-Instituto degreBomo Latino
(English translation: Careers in Health—Institute for Lattiogress) is described to
give a sense of the scope of these pathways.

Carreras-IPL is a fairly new program, starting in April 20 response to the
need for bilingual health care workers in the Chicago area. gklmb of its
participants are low skilled women with limited Englishffmiency. The program is
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administered by IPL, an established Community-Based Orgamizg&iBO) that has
served the Latino population since 1977. Among the parthatdPL has involved
are employers, another CBO, community colleges, a vocational enucanter,
industry associations, chambers of commerce, religious organgatlabor
organizations, and the local Spanish-language media. Emplogerspmesented by
the Metropolitan Chicago Healthcare Council, which consistsvef 800 hospital
and nursing home members. Through this council, IPL mbtassistance in the
development of curriculum, identification and recruitmenistructors, and sites for
practicum and job placement.

The IPL recruits participants through public service announcsmen
Spanish-language television and radio stations, presentatichsriches, and contact
with entry-level workers already in health care who are blockad xdvancement
because of limited English and academic skills. The participéantstiseir pathway
at the point appropriate for their skills as measured by #wt ®f Adult Basic
Education. Regardless of the level at which they start, all re€giglish language
and academic skill instruction in a health context, providedilingual instructors.
As they progress, participants take courses to prepare thethefoexamination
required to become a Certified Nursing Assistant as well aghiarGED and
COMPASS, the placement test used by the Chicago communiggeotlystem.
Options are available for students who have difficulty passhmy GED or
COMPASS, including courses in phlebotomy and electrocarlioghat can lead to
employment as a Patient Care Technician.

Students who obtain the GED and improve their Englistis skifficiently to
pass the COMPASS exam begin taking the courses necessargrithenticensed
Practical Nurse (LPN) program at the community college. THegmholds 20 slots
in every entering class for Carreras-IPL participants, buteatittie of the site visit,
this number was insufficient. There were 50 participants wéi@ \gualified to enter
the LPN program for which no openings were available. Those agimplete the
LPN training can transfer as second-year students into a twopyegram that
prepares them for certification as Registered Nurses.

The Carreras-IPL pathway was visited in August 2007, 28tinsoafter it
started. Due to the varying starting and ending (or paupinigjs of students, it has
proved difficult to produce unambiguous indicators of pesg. Administrators
reported that of the initial starting groups, over 70% l#tdined appropriate
milestones, passed licensure exams at varying levels, and weyethpgRetention
of current students was reported at 94%. Program administratiognized the need
for more comprehensive outcome data and are seeking funding pedisx to
conduct systematic follow-up protocols with former particifs. The two other sites
that were studied target different populations, but each attempt®vide learning
opportunities that enable low skilled adults to enter angress on pathways that
lead to employment in jobs paying wages sufficient to susté&mily. Although the
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WSC publications discuss how features of pathways could Ipéermented in
elementary and secondary education, the approach has been appliadypin
adult training and retraining.

In the review, only two other published reports on caredhvpays were
identified that included any information on outcomes. Rudg &udy (2001)
compared the academic performance of students in Berrien Courtyigkh prior
to and after pathways in six broad career areas were implementalll students.
Over a five-year period, they found improvement on highoskchttendance rates,
mean high school GPA, scores on statewide testing, enrollimenual-credit
courses, and the percentage of graduates enrolling in postsgceddeation. These
were all countywide indicators and no data were available from aarsop group
for the same period.

The other report was from the Austin (Texas) Independentobdbistrict
(Oswald, 2002), which offered 29 career pathways in 8 careeemdudthis report
classified students who took any CTE, about 60% of gh Isichool students in the
district, into three groupsElective, those who took an incidental CTE course;
Coherent those who took a sequence of CTE courses focused on degelopi
occupational skills and knowledge within a given career pathasagTech Prep
those who satisfied the coherent definition given above inwagth that include
state-approved articulation agreement (college credit) courses.

Comparisons were made across these three groups and with chighl s
students who took no CTE courses. The comparisons wer@resise than desired
because of difficulties in classifying CTE students. The kamd courses students
take change as they progress through high school and ithotage possible to
classify them until they have completed all their courshe. @omparisons that were
possible yielded a mixed pattern. With regard to attendanceCm&nhad a rate of
87%, virtually the same as the Electives. Those classified lasr€ld had the lowest
attendance rates (83%) while those classified as Tech Prep hadhlest{B89%).
Students in all three CTE groups were more likely to pedeveide tests (Elective
74%, Coherent 76%, Tech Prep 87%) than those withoutCaiy courses (69%).
Those in the Coherent group took the test an average ofihé&®ih order to pass all
sections compared to an average of 1.35 times in the othersgiStygents taking
CTE courses were more likely than non-CTE students to eaquatgecredits to
progress to the next grade level. In the 9th grade, howevelerdgs classified as
Coherent were the least likely of the four groups to earn gihawedits to be
promoted to the 10th grade. The fact that 9th grade studadtsarned enough CTE
credits to be classified as Coherent implied that many were negpéadit grade.

Obviously, all of these studies have many limitations. Thleaove results of
the six studies, however, raise the same questions as the oéviewsh Prep studies
about the degree to which POS are likely to impact achievemeitaarsition.
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Y outh Apprenticeships

In the 1990s youth apprenticeships emerged as a means oftiaglithe
transition between school and work. The German dual sysfecombining paid
employment and academic studies linked to employment was perceigethedel
with much potential for the United States. Youth apprentipsshave largely faded
from the scene. Why did youth apprenticeships generate so inteobst, and why
did they fade so rapidly?

An ERIC search using the keywords “Youth Apprenticeshipgldgd 372
documents. The search identified any document with both “youth” and
“apprenticeship” somewhere in the title, descriptors, or abstétten these
documents were reviewed by decade, 46 were found from 1979lier,e&8 from
the 1980s, 215 from the 1990s, and 52 from 2000 tprbsent. Few of the earliest
or most recent documents had the two words together. I98@s1the term “youth
apprenticeships” appeared more frequently, and in the 1990s, dfwityn of
documents concerned programs that were similar to the youtbraiopships model
that had been proposed by Hamilton (1990).

Stephen and Mary Agnes Hamilton were key players in gengrgninterest
shown in youth apprenticeships during the 1990s. Steptamilton became a
college professor after having taught in a vocational high $cA@o overcome
transition problems experienced by students who did ndincentheir education
after high school and the inherent limitations of school-basedpational training,
Hamilton (1990) proposed that elements of the German dstdmybe adopted. He
not only proposed a model, he and his wife tested it goBe County, New York
(Hamilton & Hamilton, 1993). The model had all the composeot POS. It
articulated the last two years of high school with two yeargpostsecondary
education. It had rigorous academic and technical standardstegrhated academic
and technical content. The goals of the Hamiltons’ youthempigeships were for
students to earn associate degrees and nationally recognized sktbtes once the
program became registered with the New York State DepartmenalmirL The
Hamilton model differed from POS; however, in that it platiesl responsibility for
skill training on employers.

The Hamilton model aligned well with the political climatetbé 1990s. In
the year before his election to the presidency, Bill Clint@®{) wrote an article for
the Vocational Education Journalthe primary publication of the American
Vocational Association (now the Association for Career and TeahBducation), in
which he described the advantages of apprenticeship and endwseekpansion.
In his initial State of the Union address, Clinton pegmb a federal initiative to
encourage youth apprenticeships.

® The search was conducted on July 9, 2008 at fitpw.eric.ed.gov/.
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As interest in youth apprenticeships grew, the W. T. Gfaondation asked
six leading scholars, including the Hamiltons, to prepare pahat could serve as a
conceptual foundation to guide future efforts (Rosenbaum,et282). Earlier, this
foundation had convened the Commission on Work, Faraihg Citizenship to
examine the declining employment opportunities being experiencgdumg people
who did not continue their education beyond high schook T%88 report of this
commission,The Forgotten HalJfrecommended an expansion of apprenticeships and
did much to create the climate that was so receptive to youth éippships.

Rosenbaum et al. (1992) acknowledged the potential of yoptlerreships
to address many of the problems related to the transitiom feducation to
employment, but they also recognized the difficulties of laam@e adoption. The
potential lies in demonstrating to young people the relevahedhat they study in
school, thereby, increasing motivation and the learning dh lawademic and
technical skills. Apprenticeships can also socialize young peopleetrealities of
the workplace by requiring the performance of tasks that have m@ono
consequences. For these benefits to accrue, however, the autbossell the many
challenges that must be met if schools and employers are kaegather. The most
significant of these is encouraging employers to assume ayges@thnded role in
training young people. When such employers are identifiagdjests must be
recruited and matched with employers. Teachers and workplace menistshe
trained and given time to work together to create and modifycalum for both for
the classroom and the workplace, and school and work schedugébe adjusted.

In 1994, the School-to-Work Opportunities Act was passetiring about
systemic changes in the preparation that young people receifazilitate their
transition from education to careers. Its primary strategy wasncourage the
involvement of employers in the planning and deliverynsfriction. The Act called
for school-based learning, work-based learning, and conneatitigties. Youth
apprenticeships were a perfect fit with this legislation, ardAttt provided funding
for many state and local efforts to establish programs.

Youth apprenticeships even reached the level of serious schditanssion in
Educational Researcherthe flagship publication of the American Educational
Research Association, and a journal that rarely concerns itséif thét role of
education in preparing young people for careers. In 1993everwit devoted most
of one issue to an article by Bailey (1993a), Director ofltistitute on Education
and the Economy, Columbia University, a rejoinder from Hami(1993), and a
response to Hamilton by Bailey (1993b). Bailey doubteyoiith apprenticeships
would ever enroll a significant number of young people. Hedcthe high job
mobility of young people, as one of the major reasonshferpessimism. This
mobility makes employers reluctant to offer serious trairimghose in their late
adolescence and early twenties. Bailey also questioned the peddgegrk-dased
learning. Such learning is often job- and even employer-spexuifi does not teach
skills applicable in a range of settings. His third majorceon was the likely
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inequities in the availability of apprenticeships. There are itieguin the
educational opportunities available to minorities and the poair,these are less
severe than the inequities in employment opportunities.

In his rejoinder, Hamilton (1993) argued that while yopegple in the United
States have high rates of job mobility, this is not trfieth@ir counterparts in
countries that have extensive apprenticeship systems. In Haisiliew, the labor
market floundering experienced by young people who do notincenttheir
education after high school is the result of a disconnect betedecation and
employment. Frequent job changes are due to the lack of true opptunities,
not the inability of young people to make career commitmehtamilton
acknowledged that employers train only to the degree thatiit their own self-
interest. The changes that are occurring in the nature of the, \Wadhilton
contended, will redefine self-interest. The need for highlileski flexible workers
will make employers willing to offer apprenticeships.

Bailey (1993b) concluded the exchange by recommending that vasddb
learning be incorporated into the broad educational reforatswiare started b
Nation at RisKNational Commission on Excellence in Education, 1983). Woisld
require greater employer involvement in education, but sékpkthe primary
responsibility with schools. This approach became federal ldfwthe passage of
the School-to-Work Opportunities Act of 1994,

Even with broad political support and start-up fundingrfrthe School-to-
Work Opportunities Act, however, Bailey's doubts aboetwhdespread adoption of
youth apprenticeships proved prescient. Some of the progoegen during the
1990s, including the one started by the Hamiltons, contibuethey enroll few
students. During the four years that the Hamiltons diretiegtogram, it enrolled a
total of 100 students (Hamilton & Hamilton, 1999). Thabgram continues now as
one of the options offered by the Broome-Tioga Countiesedu of Cooperative
Educational Services (BOCES), a career center that providesrakilhng programs
for 15 school districts. Enrollment in the youth appieaghips offered by this center
for the 2008-2009 school year was 32 (S. Watkins, persmmamunication, dated
March 10, 2009).

Evidence on Effectiveness

What is striking about the literature on youth apprenticasisithe absence of
any studies that compare the achievement and postsecondary expe&rfiestedsnts
who participated in apprenticeships to those who did nder Al the interest and
investment following their emergence in the 1990s, youth espigeships just
seemed to fade away. The closest approximation found to an euts@iuation was
a study by Schug and Western (1999) in Wisconsin. Thetsesf this study are of
special interest because Wisconsin was a national leader in thenempétion of
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youth apprenticeships. Schug and Western found that betw&2nat@ the 1996-
1997 school year, only 1,150 students had participated iremgeships and only
347 had completed them. These 347 completers represented abtaritbrad 1% of

the number of students in Wisconsin high schools duhag 994-1995 school year.

While no outcome evaluations of youth apprenticeships weredfoan
extended formative evaluation that identified the main problémslved in
establishing such programs was found (Silverberg, Bergkl@mson, & Nagatashi,
1996). In 1990, as the interest in youth apprenticeshigmirb to build, the U.S.
Department of Labor funded six demonstration projects9821it extended grants
for five of these six and issued 10 more. Data on the ingiétion of these 15
programs were collected for more than four years. These data shbatethe
amount of work-based leaning varied widely across the 15 Sitese provided only
job shadowing while others provided two full days per watekork sites. Only three
came near the goal of evenly dividing the time spent in sdbas#d and work-based
learning.

Despite the variability in work site exposure, most studehts participated in
youth apprenticeships were positive about their experiences terviews and
focus groups, the evaluators identified three categories ofalaleocomments made
by participants: project-based learning, program requiremeantsl, premium
workplace experience. Under project-based learning were commentsledooirig
in the context of job requirements, the direct relevance of matienworking in
groups, and problem solving. All of these were much prefetwethe traditional
academic classroom. Students viewed the requirements for ergedrgiaying in an
apprenticeship, keeping a specified minimum GPA, and maingainigh rates of
attendance as causing them to work harder in school. The comoesdsied as
premium workplace experiences included the skills studentstegldearning, which
they perceived as giving them an advantage in the labor marlese T¥ho worked
for well known companies thought this would add valueh&rtresumes. A study
regarding the attitudes of youth apprentices in Wisconsiéded very similar
findings (Scribner & Wakelyn, 1998).

Athough students who participated in the apprenticeshipsiedtudy
Silverberg et al. (1996) perceived them favorably, the prograad difficulty
recruiting both students and employers, changing how stideatn at school,
ensuring students learn on the job, and reducing cost. Maograms were unable to
meet these challenges to the degree that youth apprenticeships beadadedor
large numbers of students. For all but a few, youth appestitip is an initiative
whose time came and went. It required too much change both bglsadnd by
employers. It was difficult to recruit students and evenendifficult to recruit
employers who were willing to go beyond minimal typesaoirk-based learning
such as site tours and job shadowing.
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Conclusions and Discussion

The evidence reviewed in this article cautions that POS are ynitkproduce
marked improvements in achievement and transition to postiagoreducation.
Good Tech Prep programs and career pathways have the compeuogritsdr for
POS: rigorous academic and technical content and alignmen¢cohdary and
postsecondary instruction with the goal of preparing stgdenearn postsecondary
degrees or industry-recognized certifications. Some of thergrmsy studied,
especially by Bragg et al. (2002) and Lekes et al. (2007), sedeeted because they
were judged as among the best that could be found. When cearsawere made
between the outcomes of participants and similar nonparticiphtiese programs,
however, few statistically significant differences emerged, aodethhat did were
usually only a few percentage points. While no rigorousiesudf the effects of
youth apprenticeships could be identified, the unwillingressignificant numbers
of employers to provide skill training makes the issue lgrgelot. An inference that
can be drawn from the short history of youth apprenticeshifizat initiatives that
require major change in traditional practices have limited chancevitte-scale
adoption. Programs of study represent incremental changesutltatipon existing
structures and offerings, which increases their potentiairfpleimentation

If POS are to produce higher achievement and postsecondaryetiomphan
their precursors, the academic components of secondary POSearaigtrigthened.
Doing so will realize the hopes for CTE that were express#teii914Reportfrom
the Commission on National Aid to Vocational Education apkated in the 1984
report, The Unfinished Agend#&National Commission on Secondary Vocational
Education, 1984). Both of these reports carried the messaig€Tik is pedagogy as
much as content. Career and Technical Education is inherently caiised and
can reach many students for whom the abstract nature of the tgoadémic
classroom can be simultaneously intimidating and boring.

For most students, secondary occupational preparation will protide
sufficient skills to enable them to compete for the more rangijdbs in the labor
market. Many CTE high school graduates will need additioreggration that will
be acquired at the postsecondary level. Deficiencies in academic Bkillever,
prevent many of these students from completing postsecondaning (Bailey,
Jeong & Cho, 2008). Bragg et al. (2002) and Castellano @0f17) documented the
high rates of enrollment by CTE graduates in postsecondaglogenental courses.
Students must complete these courses before studying theationapskills needed
to compete for jobs that offer stable employment and higheingarn

Enhancing the academic content of CTE courses will require rolagoge in
the field; however, the hardest part has already been accomplishtedlly/all CTE
leaders have accepted that their programs must reinforce acadeisicTslal best
evidence to support this statement is ACTE’s 2006 pospiagrer,Reinventing the
American High School for the 21st Centuifhe question is no longer whether
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academics should be reinforced but how can academics be reinfbineaday not to
do it is to try to resurrect career education or school-tdewBoth of these initiatives
primarily impacted CTE and were peripheral to most of secorgtdugation. The
review of the short history of youth apprenticeships ieypthat efforts that require
major change in the basic institutions of society have liftlence for widespread
adoption.

Programs of study are unlikely to have any significant impponh academic
education, but that is not to say that POS cannot enhance acadstmuction in
CTE. Career and Technical Education instructors can idehgfatademic concepts
that are embedded in their curricula and develop lessons to #ydieEch these
concepts. They can, and should, work with their academic colleayeesure that
they understand the concepts and the best ways to teach thethe should not
attempt to become academic teachers. If they try to do so, thieglewalue the
technical component of their courses and, in all likelihoodg Itheir students’
interest and engagement.

If what has been described sounds unrealistic, it is not NNRCCTE
conducted an experimental study that did just what has beenbaelstrienhance the
teaching of mathematics (Stone, Alfeld, Pearson, Lewis, & JeA6866). This study
found that teaching enhanced mathematics in five separate occupationekts
yielded differences in academic performance between the experimentedranol
groups on two standardized tests of 8% and 9%, respeciiMedge improvements
were achieved by spending an average of just 11% of the instraicime in a one-
hour, year-long class. And the time spent on these lessoneovadl allocated to
mathematics; occupational content was also taught. The occupat@mriaht was
essential to demonstrate the relevance of mathematics.

Such curriculum integration requires a major investment of teaibmer.
Teachers cannot be given a set of mathematics-enhanced lessonkl andt@ach
them. A follow-up survey of the teachers who participatetthénStone et al. (2006)
study in the school year following the experiment was condytigis & Pearson,
2007). After the experiment ended, the control group teachenes sent the lessons
that had been developed for the experiment and some had attemtgadhtdhem.
When the control teachers were interviewed about their experighegsreported
considerable difficulty understanding, much less teachingetsohs. They had not
participated in the workshops that identified the mathematidkein curricula or
collaborated with mathematics teachers to develop the lessoese Bhxperiences
were crucial to an understanding of the mathematics and the pedaguiel upon
which the lessons were based.

Extrapolating from the experience in the Stone et al. (2604)y, it isnot
recommended that POS aligned with challenging academics standaddsddoped
and distributed to teachers to implement. It is recommenu®dQTE teachers be
given opportunities to work with their academic colleagues, e¥@@iTE curricula
to identify embedded academic content, and develop their own P©8ding such
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opportunities encourages the emergence of communities of pradeseér, 1998)
among teachers. These communities, in turn, develop a senseeiship in the
POS and a commitment to their implementation. ObvioukBsd communities will
need criteria, templates, professional development, and technicsaassi The
review of the state plan$iate Plans for Implementing Programs of Sfudythis
issue) indicates that virtually all states will be providihgse kinds of support. The
critical component is to involve the teachers who will havdittad responsibility for
delivering the POS in their development.

Evidence has accumulated that one of the essential components ofoedlicat
improvement is professional development that promotes a s#nsemmunity
among teachers (Hord, 2004; Leithwood, Louis, AndersoriW&hlistrom, 2004;
Louis, Kruse, & Marks, 1996; Newmann and Associates, 1896i, Darling-
Hammond, Andree, Richardson, & Orphanos, 2009). Such coitiesuimcorporate
what is probably the most enduring finding from decadesméll group and
organizational research: Individuals are more likely to accept chiarthey are
involved in deciding what that change will be and how itl Wi implemented
(Berelson & Steiner, 1964). In the years since this conclugampublished, several
continuous improvement models, including Total Qualitandgement (Deming,
1986) and Six Sigma (Pande, Neuman, & Cavanagh, 2000), energ
manufacturing and spread to all types of organizations. TherigaldNational
Quality Program (2008) is the most visible example of appibns of such
improvement models within education. All of these modeterporate methods to
involve those who will be affected by decisions in the makinipose decisions. The
degree to which POS aligned with challenging academic standdtde accepted
and implemented by CTE teachers will be determined by the demnebith the
teachers are involved in the development of the POS. Maximuofvement will
yield maximum implementation, and minimum involvement wikkld minimum
implementation.
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