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I. INTRODUCTION

Local partnerships, guided and supported by state and federal agencies, are implementing Tech-
Prep programs throughout the United States. Tech-Prep is a strategy for improving the skills and
career preparation of American youth, particularly those who in recent decades might not have
nursued postsecondary education. Local consortia of school districts and postsecondary institutions
translate Tech-Prep reform concepts into concrete plans. To do so, they must build collaboration
between high school and college faculty and administrators, develop new curricula, train teachers to
adopt new approaches to instruction, purchase laboratory cquipment, juggle class schedules, and tap
the interest and expertise of local business, labor, and co;nmunity groups. Their work is guided and
supported by the federal government and state agencies. For the fiscal years 1991 through 1993, the
federal government distributed more than $255 million to states to help them develop Tech-Prep
programs, with the bulk of it then distributed by states to local consortia. State agencics have
cstablished the mechanism for funding local Tech-Prep consortia, provided training for local staff on
Tech-Prep concepts, defined ‘implementation approaches and guidelincs, and monitored local
progress. In the end, however, it is local staff--high school icachers, college instructors, counsclors,
and administrators--who interpret the ¢-lucational theories of Tech-Prep proponents, adapt them to
local constraints and circumstances, and determine the shape, scope, and pace of change achieved
under the banner of Tech-Prep. This report, as part of a national evaluation of Tech-Prep sponsored
by the U.S. Department of Education (ED), presents the first of scveral dcpicti(.ms of these local
efforts in 10 selected sites in the United States.

Tech-Prep reform concepts were developed over the past decade by <ducators and have now
been incorporated into federal legislation. The Tech-Prep model was first clearly formulated and
popularized by Dale Parnell (1985). It emphasizes creating career pathways, programs of study that

link high school programs to advanced technical education in community colicges and other




institutions. These pathways would help high school students plan their studies to lead to a
péstsecondary credential in a high-skill, high-demand occupation, and avoid redundant course work.
The model stresses the use of applied academic curricula--materials and instructional approaches that
give students practical, hands-on ways to learn and apply concepts in math, science, and
communications. In 1990, the Carl D. Perkins Vocational Education Act was amended by Congress;
one amendmen; added Title IIIE, known as the Tech-Prep Education Act, which set forth seven

elements that should be included in local Tech-Prep programs developed with the support of federal

Title IIIE funds:

1. Articulation Agreements. Agreements between secondary and postsecondary institutions,
to establish links between students’ high school and higher education programs

2; A 242 Design. Including a common core of math, science, communications and
technology in high school, followed by more advanced specialized courses in a four-year
program sequence spanning high school and postsecondary study

3. A Tech-Prep Curriculum. Tailored to local student needs and institutional constraints

4. Joint Staff Development for Secondary and Postsecondary Instruciors. To promote
cooperation and maximize the "scamlessness” of overall cirriculum content for students

making the transition from high school to postsecondary study

5. Training for Secondary and Postsecondary Counselors. Training on how to attract students
to Tech-Prep, promote retention, and guide students to career employment

6. Measures to Ensure Access. For special populations such as minorities and at-risk students

7. Preparatory Services. Services such as recruiting, counseling, and assessment, to help
students understand Tech-Prep and make decisions about programs of study and career
direction

To chart progress in the development of programs with these features, ED is cohducting a five-

year national Evaluation of the Tech-Prep Education Program, mandated by Congress in the 1990
Perkins Act amendments. The evajuation, which is being conducted under contract by Mathematica

Policy Research, Inc. (MPR) and its subcontractor Northwest Regional Educational Laboratory

(NWREL), has two objeciives. First, it will describe Tech-Prep programs--documenting their numbers

i1




and characteristics, the institutions involved, the populations served, and planning and implementation

efforts. Second, it will identify effective implementation practices, over the full period of the
evaluation, to provide guidance for state agencies and local consortia. These objectives are being

pursued in three major data collection efforts:

1. A survey of state-level Tech-Prep coordinators--in fall 1993 and fall 1996

2. A survey of local Tech-Prep consortia--annually for four years beginning in fall 1993

3. In-depth studies of 10 selected local programs---involving four annual rounds of data

coliection beginning in the 1993-1994 school year

This report begins a four-year sequence of "in-depth study" reports documenting the approaches,
progress, difficulties, and creative solutions and innovations of 10 local Tech-Prep consortia, identified
in Table 1.1.! These reports will be based on several types of data. In annual site visits typically
lasting three or four days, evaluation staff conduct disc.ussion-style nterviews with a wide range of
key individuals--high school and college administrators and faculty, counselors, representatives of
activel - involved employers and labor or community groups, and the consortium coordinator.
Evaluation staff also conduct focus groups with students participating in Tech-Prep, and observe
classes (including those involving vocational or technical instruction and academic classes affected by
Tech-Prep curriculum development). The first round of sitc visits--the basis for this report--was
conducted in the late fall of 1993. In addition, in each consortium, the progress of two cohorts of
students identified as Tech-Prep participants--entering the 11th grade in the fall of 1993 and 1994--

will be documented on the basis of school records collected from their high schools and, j-otentially,

their colleges.

A parallel series of reports based on the nationwide surveys of state and local Tech-Prep
coordinators will be the other major product of the evaluation. The first of these reports, titled "The
Emergence of Tech-Prep at the State and Local Levels" (Silverberg and Hershey 1994) presents
results from the first surveys, conducted in the fall of 1993.

3
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TABLE 1.1

LOCAL TECH-PREP CONSORTIA INCLUDED IN THE IN-DEPTH STUDY

Secondary
Participation, Definition of Program
Consortium Location/Name Secondary ard Postsecondary Partners Fall 1993* Participation
Dayton, Ohio Sinclair Community College 51 - In grade 11
Miami Valley Tech-Prep Miami Jacobs College Completed a Tech-Prep
Consortium 8 vocational education planning districts (2 application
joint vocational centers) Enrolled in articulated
vocational program
Taking at least 1 applied
academic class
Dothan, Alabama Wallace College - - Tech-Prep students identi-
Dothan City Schools Tech- Dothan City Schools (2 academic high schools, fied as those lacking
Prep Consortium 1 vocational center) appropriate credits at start
of 11th grade for university
entrance credit®
East Peoria, lllinois Iliinois Central College - - Definition not yet
Central lilinois Consortium 19 high schools in 3 regional delivery systems developed
Fresno, Califorr.a State Center Community College (2 ca npuses) - - No identification or
State Center Tech-Prep 19 school districts (29 high schools) counting of Tech-Prep
Consortium students
Gainesville, Florida Santa Fe Community College 2,000 In grades 9-12
Santa Fe Community College  Alachua County Schools (8 high schools) Enrolled in articulated
Consortium Bradford County Schools (1 high school, 1 vocational program
technical center)) - Taking at least 1 applied
t. Leo’s College (4-year) academic course
llartford, Connecticut Capital Community-Technical College 140° - In grades 11-12
Cajial Community College Hartford Public Schools (3 high schools) - C average through 10th
‘Tech-Prep Consortium 4 suburban school districts (4 high schools) grade
1 area vocational technical school - Fewer than 10 absences in
previous semestcr
L.ogan, West Virginia Southcrn West Virginia Community College 200 In grades 9-12
Southern West Virginia I.ogan County and Mingo County Schools (2 Specified scores on
Community College Tech- vocational r~hools, 3 high schools, 8 junior aptitude tests in cighth
Prep Consortium high schools) grade
- Suitablc interest profile
- C or better in math/English
Salem. Oregon Chemcketa Community Collcge 16.000 In grades 9-12
Mid-Willamette Education 22 school districts (26 high schools) in 3 - FEnrolled in any single
Consortium county education service districts articulated vocational
course
Springdalc, Arkansas Norihwest Arkansas Community College - - Tech-Prep students not
Springdale Tech-Prep Northwest Technical Institute identified
Consortium Springdale School District (1 high school,
Springfield, Massachusetts Springfield Technical Community College 414 In grades 11-12

Tech-Prep West

Holyoke Community College

Greenfield Community Collcge

8 vocational high schools in 8 local or area
districts

University of Massachusctts/Amherst

Wstfield State Coliege

- Enrolled in articula. *

vocational program

- Taking at least 1 applied

academic course

*In fall 1993, no students at any of the sites had progressed from the secondary to the postsecondary level.

®Components of Tech-Prep in Dothan have been phascd in over several years. The first group of Tech-Prep students was identified in

spring 1994.

“The cstimate of participation in the Hartford consortium includes only the Hartford schools.
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The 10 consortia included in the in-dépth study were selected to reflect the diversity of Tech-
Prep program settings and of the stages of development the programs have reached. Emphasis was
placed on choosing sites from different geograplic regions and from both urban and rural locations.
We also sought to include some relatively mature programs as well as some in earlier stages of
development. The evaluation team solicited nominations of study sites from state coordinators, an
evaluation advisory greup that included state and local educators active in developing and monitoring
Tech-Prep progfams, and other informed parties. These parties nominated local consortia that had
already made outstanding implementation progress and some that had developed strong
implementation plans.? The evaluation team, in consultation with ED, then chose 10 sites in diverse
locations from among these nominees.”

This report represents a first step in documenting the progress of these 10 consortia and
identifying efiective implementation practices. It presents a basic description of the status of each
consortium, as determined in the initial fall 1993 sitc visits. In the following 10 chaptcrs, a profile
is presented of each consortium, focusing on four dimensions of Tech-Prep development efforts:
(1) articulation; (2) cnhancement of curriculum and instruction; (3) approaches to recruiting,
guidance, and career development; and (4) the governance structures created to organize consortium
activitics and coordinate usc of grant funds. These four broad categorics provide a consistent
framework for describing the very diverse ways that local consortia approach Tech-Prep

implementation, and encompass all of the key Tech-Prep concepts. Table 1.2 summarizes the features

2However, we excluded from consideration consortia that had been designatcd as fedcral

demonstration sites, since they arc alrcady being showcased and their staff chalienged by the demands
of widespread interest.

3Consortia were only considered for the in-depth study, however, if it appeared that they would
be able to identify, in the fall of 1993 and 1994, groups of 11th-grade Tech-Prep students whose
school outcomes could be tracked over the subsequent years of the evaluation. A goal was sct of
studying 75 students from a single school in each cohort at cach site, but this standard was relaxed,
as shown in Table 1.1, to allow inclusion of promising small consortia <till in the early stages of
implementation.
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TABLE 1.2

KEY PROGRAM FEATURES OF TECH-PREP AT IN-DEPTH STUDY SITES

Articulation and Programs of Study

Changes in
Curriculum and Instruction

Recruiting, Guidance, and Career
Development

DAYTON, OHIO: MIAMI VALLEY TECH-FREP CONSORTTUM

New emphasis on advanced skills model of

articulation

Credit for college-ievel occupational courses

in high school

Initial focus on electronic engineering and

manufacturing technology

Full-day occupational and academic
program at technical center

New course with broad exposure to
technology of two industries

Teams of academic teachers and
occupational instructor to integrate
instruction

Targeted to students with interest in
postsecondary education. math/mechanical
aptitude, and interest in science

Students drawn from 34 high schools to
programs at technical centers; full-day
recruiting event in spring of 10th grade

Employability skills and behavior used as
input to course grades

DOTRAN, ALABAMA: CAREER QUESY

Agrcements reached by
articulating  business
vocational courses

and most

1993-1994
other

College credit based on grade of A in high
school course or on challenge exam if grade

is B

All students choose one of four broad career

clusters at end of ninth grade

Increased local graduation requirements
in math, English, science, social studies

Required one-semester class in 10th
grade: introduction to chosen cluster
industry

Students who will not meet four-year
college entrance requirements required
in 11th grade to choose occupational
speciaity at technical center; some
vocational courses upgraded

Applied academics classes available for
all students: counselors recommend to
appropriate students

Tech-Prep viewed as general reforms
affecting all students

Career exploration and guidance reforms
affecting all students starting in seventh
grade

Full-year class for ail 9th-graders on career
exploration, computer literacy, and work
readiness

Intent to upgrade image of technical
careers and vocational center

EAST PEO!

RIA, ILLINOIS: CENTRAL ILLINOIS CONSORTIUM

Programs of study-specify academic and
vocational high school courses for five
defined clusters, leading to 23 occupationally

oriented college programs

Agreements cstablished articulating 17 high

school occupational courses

courses

to college

Articulation credit requires grade of B in
high school course and C in next college

course

Some high schools raising acadenic
requirements and introducing applied
academics classes

Revision of some college technical
courses

Emphasis on interdisciplinary
cooperative projects involving teachers
and students from different classes

Tech-Prep viewed as gencral reforms
affecting all students

General promotion of planning for the
future. value of technical careers

Plan to have students with clear interest in
occupation requiring associate's degree
choose carcer cluster in 11th grade

FRESNO, CALIFORNIA: STATE CENTER TECH-PREP CONSORTIUM

Existing articulation: Hundreds

of

agrecments between coliege and 19 local

school districts

Articulation is - ajor Tech-Prep component

widely adopted in consortium

Colicge credit awarded based on C in high

school course and completion of
subscquent college credits with 2.0 GPA

12

Emphasis on curriculum integration, with
diverse interpretations across schools

College district coordinates statewide
training on CORD applied curricula

Consortium  staff promotc  applied
approach in all academic classes and
iaterdisciplinary teaching and projects

Some cnhancements of high school
vocational classes as part of articulation

Emphasis on promoting gencral reforms
rather than developing Tech-Prep
programs in specific occupational areas

Increasing emphasis on improving career
awarceness and work readiness, approached
in diverse ways by individual schools

In a few schools, career pathways defined
and promoted, involving sequences of
related and useful courses

RIC
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TABLE 1.2 (continued)

Articulation and Programs of Study

Changes in
Curric Alum and Instruction

Recruiting, Guidance, and Career
Developmcnt

" GAINESVILLE; FLORIDA: THE SANTA T COMMUNITY €OLLEGE CONSORTIUM

About 35 programs of study sMMng
zecondary and community college academic
and occupational courses

College credit for high school courses
awarded only if student completes entire
secondary portion of program of study

Programs of study designed with multiple
exit points to one-year postsecondary
certificates, associate's degrees, and four-
year programs

More math, English, and science
required than in previous general and
vocational education tracks

Gradual introduction of applied math,
biochemistry, and communications in
high schools

Faculty exchanges between college and
high schools

Health Academy magnet program,
involving team of teachers and systematic
workplace activities

Students choose at end of eighth grade
(and sometimes later) between University
Prep and college-prep (Tech-Prep)

College presentations at high schoois to
recruit for dual enrollment programs

Increased emphasis on community college
option by high school guidance counselors

Intensive public relations on Tech-Prep,
technical careers, and community college

Summer college programs to attract
females and minorities to technical

programs

HARTFORD, CONNECTICUT; CAPITAL REGION TECH-PREP CONSORTIUM

Career clusters: manufacturing technology,
health careers, child care, law enforcement,
culinary arts

Clusters include articulated academic and
vocational courscs; in some instances, no
relevant vocational course

Articulation between Hartford Public
Schools and Capital Community Technical
College, as well as other nearby community
colleges

College grants credit for articulated high
school courses, based on course grade of C

Upgrading of some vocational courses to
meet requirements for college credit

Various' applied academics classes
introduced as suggested parts of career
cluster sequences: applied physics and
communications

Plans to require advanced math class in
manufacturing technology cluster

College emphasis on clear standards for
admission to Tech-Prep, based on GPA,
attendance, participation in summer and
after-school enrichment, and other
procedural requirements

Low-key recruiting to Tech-Prep clusters
within the high schools

Students -considered in Tech-Prep if
enrolled in articulated vocational course

LOGAN, WEST VIRGINIA: §O

UTHERN WEST VIRGINIA COMMUNITY COLLEGE CONSORTIUM

No articulation or college credit in high
school

First program of study in electronics and
electrical engineering; plans for program in
water quality and waste water management

Program defines required vocational and
academic courses in high school and college

Entirely new vocational curricula at high
school and college

Applied Math, Principles of Technology,
and Applicd Communications in grades
11-12; available to all students; required
for Tech-Prep

Keyboard/computer skills in grade 9 or
10

Marketing of Tech-Prep as distinct from
regular vocational programs

Students selected in two stages, based on
9th-grade test scores and performance in
math and English

Plans for worksite visits and internships

BEST COPY AVAILABLE
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TABLE 1.2 (continued)

Articulation and Programs of Study

Changes in
Curriculum and Instruction

Recruiting, Guidance, and Career
Development

SALEM, OREGON: MID-WILLAMETTE EDUCATION CONSORTIUM

general carcer areas

occupativnal  programs;
individual courses

course

Tech-Prep part of statewide reform to
establish Centificates of Initial Mastery and
Certificates of Advanced Mastery (CAM) in

Articuiatior between at least one high
school 2ud the coliege for 12 college
agreements link

College credit awarded based on competency
cxam or portfolio assessment, depending on

Efforts beginning to define pathways in
each occupational area--recommended
course sequences leading to CAM

Limited introduction of applied academic
classes in 20 of 27 high schools

Applied classes open to all students but
in some schools recommended mostly to
students with academic probiems

Initial efforts to make college classes
more relevant to particular occupations

Tech-Prep a reform concept, not a
program

No recruiting to Tech-Prep or student
identification with Tech-Prep

Tech-Prep population loosely identified as
ali students in an articulated occupational
course

Varied approaches to improved guidance
and career development: career centers,
guest speakers, interest inventories, career
planning software, pilot project to creale
employer database for werksite placements

SPRINGDALE, ARKANSAS: NORTHWEST ARKANSAS TECH-PREP CONSORTIUM

community college,
occupational,
courses

and career

carned based on specified grades
articulated high school courses

Six-year course sequences defined for 14
occupations, spanning high school and
including academic,
development

Course-to-course articulation; college credit

in

Focus on introducing more applied
content and instruction in high school

Math Tecﬁ. Principles of Technology,
and English Tech implemented in varying
degrees in consortium districts

Strengthening of guidance for all students.
involving teachers as advisers with support
from regular counselors

No distinct Tech-Prep program

Plans for youth apprenticeship worksite
placements in banking and finance

SPRINGFIELD, MASSACHUSETYS: TECH-PREP

WEST

high school courses

exam for additional credit

About 17 college programs articulated to

College credit awarded bascd on grade in
high school vocational sequence or challenge

Emphasis on strengthening math,
science, and English for students in
vocational programs or vocational high
schools

Gradual introduction of Tech-Prep
Math, Principles of Technology, and
applied concepts in English classes

Students who choose vocational programs
in ninth grade deemed in ‘Tech-Prep if
they take applied academic classes

Counselor visits high schools; promotes
technical careers and college planning

Summer programs to attract females to
technical programs

Worksite placements for nurse’s aide
program, occasional workplace tours
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of the 10 consortia with regard to the first thrce of these dimensions, which represent their major

programmatic characteristics.

Wec have drawn the following preliminary findings about these four dimensions of program

development from the first round of sitc visits:

e Articulation and Programs of Study. Articulation agreements are a major defining feature

of Tech-Prep in most sites. Most consortia have built their Tech-Prep development on
carlier articulation. and some are currently cxpanding articulation to new schools and
occupational arcas. A few consortia have adopted articulation of academic courses. In
most sites, articulation links individual courses at the high school and college level. A
few consortia have created broader programs of study that include sequences of technical
and academic courses for students with particular carecr interests, but others are making
progress toward that goal.

Changes in Curriculum and Instruction. Although most of the ten consortia have taken
some steps to upgrade vocational curricula, most curriculum change has focused on the
introduction of applied approaches to teaching math, science, and English. Most sites
have adopted commerecially available curriculum packages or incorporated modules trom
them into existing courses. Consortia have used applied curricula quite differently.
Some encourage all vocational students to take applicd academics classcs, or just those
students who arc enrolled in vocatio:al programs designated as Tech-Prep.  Other
consortia make applicd courses generally available to all students, and rely on counselors
to guide into these courses the students for whom they scem most appropriate. Applied
math and English classcs, under this latter approach, arc most commonly serving lower-
ability students, whereas applied science courses in some cases arc attracting a mix of
students with diverse abilitics and educational aspirations.

Recruiting, Guidance, and Career Development. Some of the ten consortia have defined
Tech-Prep as a distinct, high-tech form of vocational education, for only some
occupations and a small, carefully sclected group of students. These sites have paid close
attention to recruiting well-qualified students, who consciously choosc a Tech-Prep
occupational program. In other sites, Tech-Prep is primarily an upgrading of vocational
programs with the addition of applicd academics courses: students in those sites are much
less conscious of being in a special program. A few sites treat Tech-Prep as a foundation
for general school reform and do not recruit students at all; instead, they provide carcer
development activitics for all students, and are promoting the value of carcer-oriented
programs of study for all students, whether or not they include vocational courses.

Governance and Resources. The in-depth study sites have a varicty of structures for
planning and coordinating Tech-Prep development.  Several consortia have formal and
quitc cxtensive structures of committces and specialized subcommittees, including
sccondary and college staff, and teachers, administrators, counsclors, and employer and
community representatives. In other sites, responsibility for Tech-Prep has been folded
into regular school district operations, and there is little ongoing interaction between
sccondary and college staff.  All the sites have at least one staff person scrving as a
consortium coordinator, and in a few sites scveral individuals serve as a collective
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coordinating body. Annual implementation grants to the local consortia vary widely in
amount, from as little as about $20,000 per year to more than $260,000, reflecting
differences in consortium size and complexity as well as state funding practices.

These findings, we must caution, provide only an initial interpretation of what these ten consortia
are achieving. They are based on only the first of four site visits. In many cases, the profiles draw
heavily on information pertaining to only some of the member schools or colleges, because of
inevitable limits on what could be explored in a first visit. Moreover, each consortium is developiiig
from year to year; subsequent visits will provide a basis for reporting on changes, as well as for
exploring more thoroughly the range of approaches and implementation progress within each
consortium.

The likelihood that considerable change remains to be observed makes it useful now to identify
issues that merit particular attention in ihe future. In the final chapter of this report, we identify and

discuss six issues that are likely to affect the longer-term strength of Tech-Prep implementation:

1. Whom is Tech-Prep for?"
2. How central is articulation to Tech-Prep development?
3. How can consortia make programs of study a meaningful feature of Tech-Prep?

4. What are the implications of alternative strategies for introducing applied academic
instruction?

5. How much will Tech-Prep change postsecondary programs?
6. What contributions can be expected of employers in the development of Tech-Prep
programs?
Although we have identified these issues in the initial observation of the ten in-depth study sites, they
are likely to arise in the development of Tech-Prep in many other consortia. These issues will be
analyzed further in later reports, as more information becomes available on how the in-depth study
sites address them. These later analyses will highlight particularly effective approaches to common

challenges of Tcch-Prep implementation.
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II. DAYTON, OHIO

The Miami Valley Tech-Prep consortium is large a~d diverse. At the secondary level, it includes
eight vocational education planning districts (VEPDs) and three joint vocational centers serving 50
high schools in seven western Ohio counties--Butler, Dark, Greene, Miami, Montgomery, Preble, and
Warren. These counties encompass the Dayton urban area as well as rural farmingl communities.
The postsecondary partners in the consortiuin are Sinclair Community College (SCC) and Miami
Jacobs Junior College (a small business college), but program links are also being formed with the
University of Dayton. The consortium is centered around SCC, a college that has grown during the
past 20 years into a well-known advanced technology center housing 60 laboratories. The pace of
Tech-Prep implementation varies widely within the consortium. In school year 1993-1994, two of the
three joint vocational centers had begun enrolling students: (1) the Greene County Career Center
(GCCC), serving seven high schools; and (2) the Montgomery County Joint Vocational Center
(MCJIVC), serving 27 high schools. This initial profile depicts program development early in the first
year of implementation in SCC and these two joint vocational technical centers, the former located
in Xenia and the latter in Clayton, both near Dayton.

The Dayton arca is in a general economic downswing, but strong demand for some technical
skills remains. Several large firms have rccently left the arca or cut their work forces. NCR, a
prominent Dayton employer in the 1980s, has been acquired by AT&T, and has moved its
manufacturing operation out of the arca, leaving only its headquarters officc in Dayton. General
Motors has cut employment in the area to a third of its peak payroll. However, the number of job
openings is actually growing in two ficlds that were an early focus for Tech-Prep development:
(1) electronic engineering technology; and (2) manufacturing technology. Dcspite numerous local
layoffs in manufacturing, the Ohio Burcau of Employment Services projects annual demand in the

Dayton area for 62 new electronics technicians and 77 new tool and dic makers. These projections
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are corroborated by recent SCC placements. SCC has a three-year placement rate of 80 percent for
graduates of its electrical engineering technology program and an eight-year record of 100 percent
placement for graduates of its manufacturing technology program.

Tech-Prep’s emphasis on competencies is consistent with the key principies of recent state-level
education reforms. Under a statewide mandate emphasizing educational outcomes in language arts
and mathematics, students now take achievement tests in grades 4, 6, and 9, and competency tests
in grades 9 and 12. They must also pass the ninth-grade competency test to graduate from high
school. The emerging Miami Valley Tech-Prep program’s emphasis on identifying, teaching, and
measuring occupationally relevant competencies has attracted the attention of area educators eager
to realize the principles of these state reforms.

Program development in the Miami Valley consortiuth is also heavily influenced by the way state
staff have defined Tech-Prep and its relation to vocational education. Vocational education will
continue to serve secondary students who want to enter a specific occupation, such as welding,
immediately after high school. Tech-Prep, in contrast, is viewed as a more broadly defined technology
program for high school students interested in postsecondery education, including but potentially
extending beyond two-year degree programs. Tech-Prep is thus being defined at the state and local
levels as a relatively selective program that, compared with vocational education, will pose greater
academic demands, particularly in mathematics and science, and provide a comprehensive technical

foundation rather than mastery of particular technical skills.

A. ARTICULATION AND PROGRAMS OF STUDY
Creating Tech-Prep in the Miami Valley has involved three programmatic changes: (1) a shift
to an enhanced skill version of articulation; (2) the introduction of a single-site program combining
academic and technical instruction; and (3) the introduction of broadly defined technology courses.
Full implementation of Tech-Prep as planned will build on articulation agreements already in

place between SCC and some of the consortium high schools. Beginning in the late 1980s, some
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schools reached agreements with the college that allowed college credit to be granted for completion
of existing occupational courses at the high school level or attainment of satisfactory scores on college
placement or "challenge" exams. These agreements shortened the time required for students to
obtain an associate’s degree. After considerable debate, the consortium’s leadership decided to strive
instead to incorporate an "enhanced skills" model of articulation in the Tech-Prep program. They
encountered some initial resistance; small manufacturers in the Dayton Tool Machine Association
agrecd that students nceded to be well-grounded in math, science, grammar, teamwork habits, and
communications skills, but they doubted their ability to afford the higher wages that graduates of a
program stressing advanced technical skills woald demand. This skepticism was successfully
countered, however, by some cxccutives of local maaufacturing rescarch firms who preferred to hire
college graduates, even for shop floor positions, tecause of their superior problem-solving skills.
Implementing the enhanced skills model involves modifying the concept of articulation. Revised
articglati()n agreements will be developed to allow Tech-Prep students to earn credit in high school
toward an enhanced skills or honors diploma at SCC. This program will rcquirc that they take more
advanced collcge course material than non-Tech-Prep students.  Plans arc also bcing made for the
cnhanced skills program at the college to include 12 credits carned in work-sitc training. However,
the details of these changes in articulation and postsecondary programs must still be defined, as must
the pace at which articulation changes will be adopted by the consortium's remaining high schools.
Students who are selected for Tech-Prep after 10th grade attend a two-year, full-day program
at onc of the joint vocational centers for 11th and 12th grades. In school ycar 1993-1994, the
MCIVC offcred programs in both clectronic engincering technology and manufacturing technology,
while the GCCC offered only the manufacturing technology program. Regular vocational students
also attend both academic and vocational classes at the technical centers, but Tech-Prep students take
morc demanding academic classcs. They attend college-prep level academic classes in the morning,

and two periods of occupational class in the afternoon. They will be required to take some applicd
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academics classes, but the strategy for incorporating applied curricula into their program is still taking
shape.

Local educators and employers have developed the technical courses that Tech-Prep students
take in 11th and 12th grades to providc a broad introduction to various technical skills relevant to
the students’ chosen occupational arca. In manufacturing technology, for cxample, students take
drafting their first semester in 11th grade. They then rotate during the next three semesters through
segments in welding, electronics, plastics, machines and motor controls, and hydraulics. This program

is quite diffcrent from a regular vocational program, in which students would, for example, focus on
only onc more narrowly defined occupation. .

The overall program of study that students choose consists of the revised sccondary program and
the existing SCC associate’s degree program. The manufacturing technology program, for example,
can lead them at the college level to programs in electromechanical engineering and robotics,
computer-intcgrated manufacturing, advanced tool and die making, metalworking, CAD/CAM, and
quality control. 'Although students arc given extensive information about the postsccondary program
options to which their high school Tech-Prep program can lead, the choice they make when they
cnter Tech-Prep in 11th grade focuses primarily on their two-year secondary program.

The coming years will bring a broader array of tcchnical career areas into the Tech-Prep program

in the Miami Valley consortium. Programs in health occupations and automotive technology are

being developed and arc expected to begin enrolling students in school ycar 1994-1995.

B. CHANGES IN CURRICULUM AND INSTRUCTION

Introducing the first two Tech-Prep programs of study has involved substantial changes in both
academic and occupational content and instruction. A start has been made on five changes:
(1) creating a tcam of academic tcachers for Tech-Prep students; (2) introducing applied and
oc;cupati()nally relevant material in academic classes; (3) creating increased cooperation between

academic and occupational instructors; (4) developing the new technical curricula: and (5) involving
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students in hands-on projects requiring cooperation with other occupational programs and work-sitc
activity.

Although the concept is only partially realized, consortium leaders are planning an
interdisciplinary academic curriculum. GCCC has taken a step toward this goal by forming a team
consisting cfv four teachers--in math, science, English, and employability skills--to work with the
manufacturing technology students each morning. |

Some changes are being planned, or are in the early stages of implementation, to make material
more relevant to students’ technical direction and to provide greater opportunities for hands-on
learning. In fall 1993, plans-ﬁad been made to acquire applied academics curricula, such as Principlcs
of Technology, Applied Math, and Applied Communications. Efforts were also under way to revise
math and science classes to show relationships between academic concepts and vocational
applications; these efforts included selection of textbooks with occupationally relevant applications.
One GCCC student, for example, pointed out that the mathematics textbook he was using included
exercises involving machining diagrams.

The consortium has also -created greater opportunities for cooperation between academic and
occupational instructors. Students stay in the same classroom aréa all morning, and their academic
instructors rotate through the classroom. The occupational instructors sometimes join the math
teacher. Between the teaming of academic teachers and the additional attention from the
occupational instructor, students often find themselves with two or even three instruciors in their
math class at a time. Students report that this situation allows them to receive valuable individual
attention. )

Development of the new technical course curricula has been a major joint effort involving both-
educators and industry representatives. The manufacturing technology curriculum is being designed
in cooperation with the Ohio Tooling and Machining Association (OTMA), which will be working

to replicate it in other Ohio cities after thc Miami Valley consortium demonstrates its utility.
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Consortium staff first asked industry practitioners frors OTMA and the Tech-Prep advisory council
to develop a list of academic, occupational, and employability competeneies that would be expected
of entry-level employecs who had completed high school or community college programs. Secondary
and postsecondary representatives on the curriculum development committce then determined which
of these competencies should be mastered at the secondary and postsecondary icvels. On the basis
of thesec competency lists, high school and college staff are defining course objectives together,
making decisions to purchase some commercially available applicd curricula, and building lesson plans
for the academic and occupational classes to be taught in 11th and 12th grades, emphasizing
contextual material and instructional approaches. A similar process was used to develop the academic
and occupational curricula for students in electronic engincering technology.

The program for Tech-Prep students at the secondary level is expected to incorporate hands-on
projects and workplace experience. In school year 1993-1994, all Tech-Prep students were expected
to take part in a project at their school involving cooperation among several occupational disciplines
(some that arc considered part of Tech-Prep and others that are part of the vocational education
program). Plans were also being made for students to take part in a project based at an industry site
in 1994-1995. However, the details of these activitics had not yct been defined as of fall 1993.

Although postsccondary administrators and instructors have had substantial involvement in
developing the Tech-Prep curricula for the secondary level, there was no evidence yet in fall 1993
of changes in postsecondary curriculum. Community college instructors in several specialty arcas that
might attract Tech-Prep students pointed out that existing college curricula have been developed to
meet industrial standards. Changing these curricula, they believed, would decrease students’ chances
of achieving industry certification. Other instructors, however, favored the idea of revising programs
to teach more advanced skills to college students, if they receive strong preparation in high school,

and were planning for implementation in 1994 of some new advanced skill courses.
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C. RECRUITMENT, GUIDANCE, AND CAREER DEVELOPMENT

To attract students with the required motivation and skills into Tech-Prep, the Miami Valley
consortium has adopted a careful marketing and recruiting plan. The plan involves five components:
(1) researching parents’ attitudes about technical cducation; (2) carefully specifying the target student
population: (3) nominating potential Tech-Prep students; (4) promoting Tech-Prep potential students:
and (5) providing intensive orientation for students who apply for Tech-Prep.

Consortium staff laid a foundation for student recruiting by assessing parent attitudes. In 1993,
they cmployed a market research firm to conduct two focus groups with parents to determine their
attitudes about school, vocational education, and work preparation. The major finding of this study
was that parents would support technical cducation for their high-school-age children only if it did
not reduce their chances of attending college. This finding had an important influence on the
decision to concentrate on making Tech-Prep a rigorous, high-skill program with a clear focus on
preparation for postsecondary study.

To realize this vision of a high-skill program, staff then developed a description of likcly student
candidates for Tech-Prep. Staff distributed this description to counselors and teachers in the GCCC
feeder schools and discussed it with them. This profile specified that potential Tech-Prep students
should be intercsted in postsecondary education, have at least average ability in mathcmatics, have
completed algebra I, prefer a hands-on approach to instruction, be interested in science, and have
some mechanical aptitude. The profile also specified that students must have passed the Ohio ninth-
grade math competency test to enter Tech-Prep, in order to minimize the need for remediation of
basic skills. However, it omitted any requircments pertaining to grade point average in order to avoid
excluding students with appropriate aptitude, motivation, and ability to master technical competencices,
who may have performed poorly in standard academic classcs.

Teachers and counsclors at the 34 schools served by the two technical centers then nominated

students they thought would be well suited to the Tech-Prep program. Counsclors also reviewed the
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carcer plans of potential nominees. They interviewed likely candidates to tell them about the
program design--explaining that the program involved two years of college after high school,
emphasized hands-on instruction, and involved job shadowing, part-time jobs, and a technical
curriculum combining skills from several occupations. On the basis of a review of students’.records
and these interviews, each school was asked to nominate five students in the early spring of 1993.

Consortium staff then held "Tech-Prep awareness days" for students and parents to promote
interest among the nominated students. In April and May, separate full-day programs running from
8:45 AM. to 5:00 P.M. were held for students nominated for the electronic engineering program or
the manufacturing technology program. Prospective teachers welcomed students at the joint
vocational ceaters and gave tours of the Tech-Prep labs. Students then toured local worksites in the
target industries and visited SCC to meet instructors, tour the college labs, and take part iﬁ a general
question-and-answer period. About 150 Tech-Prep nominees participated in these promotional
~ sessions and could then apply for Tech-Prep and sign up for a four-day summer orientation.

A total of 51 of these students participated in the intensive summer orientation program, which
was designed to maintain their interest in and excitement about Tech-Prep and to build a spirit of
identification with the program. The orientation included a variety of activities. Employer
representatives spoke to students, and students visited worksites. One company produced a video
of students and school staff touring its plant with plant supervisors and union members. Students
spent a day and a half at the community college, doing small lab projects and taking a college
admissions test to identify areas in which their skills required reinforcement and to qualify as a
corumunity college student during their high school years. They spent a half day at the University of
Dayton, a day in job shadowing at one of 11 participating companies, and a day in the MCJVC labs.
A dinncr was held for students and parents, followed by bowling and other recreation. All of the 51
stundents who attended this orientation enrolled in Tech-Prep in the fall--12 at GCCC and 17 at JVC

in manufacturing technology, and 22 in the MCJVC electronics engineering program. This intensive
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and thorough approach to recruiting students and building program identification appears to have had
some of the desired effects. Students who took part in fall 1993 focus groups seemed pleased with
their status as Tech-Prep students, spoke with conviction of the benefits they expect from the

program, and voiced their appreciation of the program’s high expectations and the attention they
,
were receiving.

Some effort has reportedly been made to promote participation in Tech-Prep among femalcs,
minority students, and economically disadvantaged students, but the success of these efforts is not yet
clear. A college faculty member working undcr a separate gr-ant to attract women into engineering
mct with some 10th-grade female students at the two joint vocational ceﬁtcrs. In the first year,
however, there werc only three or four women in the Tech-Prep electronics program and one in
manufacturing techﬁology. The population served in the consortium schools is primarily whitc, and
the same is truc of the students participating in Tech-Prep.

Once students enter the Tech-Prep program, staff cmphasize the development of gencral
cmployability skills as a key part of carcer development. The cmployability teacher grades cach
student every day on attendance, performance, participation, coopcration, dependability, appropriate
dress, and preparation of tools, discussing problems with students daily. Onc day a week, students
are expected to dress as if thcy were working as cngincers or other professional or skilled workers;
for male students this means wearing a tie, for cxample. Although students at first felt uncomfortable
dressing up, focus groups revealed that at least some now feel that this practice distinguishes them

in a positive way as Tech-Prep students, and helps them get accustomed to thinking of themselves

as future professionals.

D. GOVERNANCE AND RESOURCES

The Miami Valley consortium plans and carrics out its work through four types of committees,
supported by a full-time consortium staff. This structure includes an exccutive committee, an advisory

council, and two types of working commitices--program steering committees and functional
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committees. The staff includes a full-time coordinator and secretary, as well as a part-timc assistant
coordinator who will also coordinate an apprenticeship program planned for 1994-1995.

The consortium’s executive committee monitors overall progress of Tech-Prep implgmentation
and cxpenditures. The committee includes the presidents of SCC and Miami Jacobs College, as well
as the superintendents of the seven actively participating school districts. The SCC president has a
particularly appropriate background for this leadership role: as a former district superintendent and
chairman elect of the board of the Center for Occupational Research and Development, he is wel!
aware of the implementation challenges facing secondary schools, as well as the latest approaches to
integrating academic and vocational education.

The advisory council, which meets threc times each vear, was formed to hclp with
consortiumwide program planning. Its 30 members iﬁclude the college deans, as well as
representatives from cach of tiie seven vocational education planning districts, the University of
Dayton, business, industry, labor groups, and thc community at large. The council deals primarily with
marketing stratcgies, staff training, program cvaluation, and the consortium budget.

A program stzering committec has been formed for each of the two technical areas included in
Tech-Prep in 1993-1994: (1) electronics engineering; and (2) manufacturing technology. Each
committee includes the relevant departmental chair from SCC, a vocational education supervisor from
cach joint vocational center, academic and vocational instructors, and industry represcntatives. Thesc
committces are responsible for overall program implementation--developing curﬁcula, recruiting,
assessing students, and integrating academic skills instruction in vocatioqal education.

Functional or standing committees address consortiumwide implementation concerns.
Committees have been formed to deal with staff development, marketing, cvaluation and maintcnance
of student tracking data, cvaluation of cquipment requests, ana development of pre-Tech-Prep

curricula. Committce members arc drawn from members of the advisory council and other appointed

representatives from the consortium.
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The Miami Valley consortium is combining funding from several sources to maintain progress
on its overall plan. For the three years beginning with school year 1991-1992, it received a total of
$525,000 in Title IIIE funding, including $132,000 for 1993-1994. A school-to-work transition grant
from the state of Ohio has been received to support implementation of the automotive technology
cluster. Additional Tech-Prep funding from the state of Ohio is expected to support implementation
of the health occupations cluster. Further development of Tech-Prep thus seems likely, even after

Title IIIE funding ends.
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IIl. DOTHAN, ALABAMA

The Dothan City Schools have been working with nearby Wallace Communit; College on
vocational education improvements that have evolved into a more broadly defined initiative called
"Career Quest." This endeavor has been strongly supported by the state director of vocational
education and the state Tech-Prep coordinator. The collaboration among the college, the district,
and the district’s part-day vocational center, two high schools, and four middle schools began as a
citywide effort several years before the 1990 Perkins Amendments made Title IIIE grants available.
With the advent of Tech-Prep funding, other secondary school districts in the countics surrounding
Dothan began to develop links with postsecondary institutions, including Wallace Community College.

In 1993, the state Department of Education ruled that each Alabama community college could
be a member of only one Tech-Prep consortium. The college’s two partnerships were then merged
to form a new Tech-Prep consortium that includes Dothan and two neighboring county districts,
which together add eight high schools to the consortium. The collége is the fiscal agent and
distributes funds to all three districts. Yet, wide differences in the stage and direction of Tech-Prep
development between Dothan and the other districts have effectively created two mini-consortia.

This initial profile focuses only on Career Quest--the collaberation between Dothan City Schools and

Wallace Community College.

The southeastern Alabama area around Dothan--the sixth largest city in the state--has both
expanding and contracting economic sectors. In recent years, retirement communities have been
established in Dothan and the surrounding areas, which are served by two large hospitals and many
nursing homes. The influx of a large elderly population has increased demand for health services and
improved opportunities for employment in health occupations. On the other hand, the manufacturing
sector has been declining somewhat. Local plants operated by Sony, General Electric, TRW, and

Michelin reduced their payrolls in the early 1990s. Still, there remains a substantial demand for
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qualificd industrial scrvices workers--mechanics, electrical technicians, and others--to service and
repair cquipment and machinery.

Carcer Quest was preceded by only limited, informal relationships among the key partners.
Instructors from the Dothan Vocational Center (DVC) and the technical programs at Wallace
Community College had long been members of cach other’s advisory councils, along with: business
representatives. . Some corporations in the arca had been donating materials to DVC, fixing its
cquipment, giving plant tours, and employing cooperative education students in their machine shops.
Sony had "adopted” onc of the high schools and provided some special events for its students.

Beginning in 1989, more focused collaboration among the schools, the college, and business
partners led to the formulation of the Career Quest plan. A common interest in improving vocational
cducation brought the partners together and broadened into an initiative to provide enhanced career
guidance to all students. Representatives from corporations on the Dothan-Houston County
Chamber of Commerce Education Committee first pr()vidéd the impetus for improvements,
approaching district supervisors about the importance of upgrading the quality of vocational
instruction. A group of teachers and counsclors, staff from the community college, and business
representatives investigated past rescarch and strategics and in 1990 proposed that reform etforts be
bascd on the Tech-Prep model being developed by the Center for Occupational Rescarch and
Development (CORD).  The district, however, concluded that features of Tech-Prep--applicd
academics, use of carcer clusters to structure course work around occupational goals, and career
exposurc to help students make choices--would benefit all students. District staff favored including
all students in carcer exploration ana cluster choices for a sccond reason: to ensure that these
activitics would not be narrowly identified with vocational education and thus stigmatized in parents’
and students’ eyes. The district and its partners adopted a plan to encourage cvery student to explore
a carcer and to begin planning for it in high sctool. This broader goal led the district to change the

name of the initiative from Tech-Prep to Carcer Quest.
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The changes resulting from implementation of Career Quest are intended to enhance both thc
career preparation of all students and the appeal of vocational offerings at DVC. By the 1993-1994
school year, the partnership had introduced six changes that can affect students from their middlc
school years through their college program:

1. Implementation of seventh- and eighth-grade career exposure curricula, focused around

the four career cluster options available at the high school level

2. Implementation of a required course on keyboarding, computers, and work readiness for
all 9th graders

3. A requirement for all 10th-graders to take at least onc of several available “cluster”
courses exposing them to occupations in specific career areas

4. Introduction of applied academics in the high schools

5. Improvements in vocational curricula to ensure greater use of computers and current
technology

6. Articulation of most occupational courses offered at DVC and the high schools

The details and significance of these changes are discussed next under three broad topics:
(1) articulation and programs of study; (2) curriculum and instructional changes; and {3) the guidance

process. The final section discusses the governance of the consortium and its resourccs.

A. ARTICULATION AND PROGRAMS OF STUDY

Efforts to improve vocational education through articulation agrcements preceded the first Tech- .
Prep grant to Dothan and have been incorporated inio the Career Quest plan. The district hoped
that promoting vocational education as a form of College Prép--through the earning of college credit
during high school--would raise the status of occupational courses and stem declining cnrollments at
DVC. By school ycar 1993-1994, agrcecments were signed for the business courses offered at the high

schools and for three-quarters of the 20 DVC vocational courses, which range from cosmetology to

engincering technology.
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The Dothan consortium’s articulation agreements specify equivalencies between secondary and
postsecondary courses and conditions under which high school students can earn college credit.
Under virtually all of the agreements, a minimum grade of B is necessary for thg high school level
course to qualify for college credit. A grade of A guarantees that credit will be awarded, while a B
grade usually requires a student to take a "challenge test," developed jointly by DVC and college
instructors, to demonstrate the relevant competencies. Under the general agreement between
Dothan City Schools and Wallace Community College, credit for articulated high school courses is
granted when a student who meets these conditions enrolls at the college, and the credit appears on
the student’s college transcript just as if it had been earned at the college.

Under Career Quest, all students choose a general career direction, but in school year 1993-1994,
their choice has limited effect on their high school program after 10th grade. On the basis of their
interests and goals, students select one of four broad career clusters at the end of ninth grade:
(1) industrial/engineering; (2) business/information systems; (3) health/human services; or (4) arts and
communications. This choice determines which one-semester "career cluster course” students take
in 10th grade. Further implications of this choice were being defined in fall 1993. The district was
working to finalize the identification of science, math, and occupational courses most appropriate for
each cluster, so that counselors couk_l direct students to relevant courses. For example, students in
the health/human services cluster with an interest in health occupations would be encouraged to take
anatomy rather than some other 11th-grade science course. Although all students choose a career
cluster, they do not necessarily take vocational courses. However, the district is working with
counselors to require students who do not intend to pursue four-year college degrees to take at lcast

one DVC course related to their chosen career cluster.

% 94




B. CHANGES IN CURRICULUM AND INSTRUCTION
Four curriculum changes have been made under the Career Quest plan. The district has (1)
raised graduation requirements, (2) increased career exploration activities, (3) introduced and

implemented applied academics curricula, and (4) enhanced the rigor of selected vocational curricula.

1. Higher Graduation Requirements

As part of the Career Quest reforms, the district adopted a new set of graduation requirements
to improve the level of students’ academic and technical competencies when they leave high school.
Beginning with the freshman class entering in school year 1992-1993, all Dothan students must
complete four years of course work in math, English, science, and social studies. Moreover, students
who by 11th grade are ineligible to receive an Advanced Diploma--the high school degree required
to enter a four-year college degree program in Alabama--are required to pursue an occupational
specialty by enrolling in an occupational course at DVC or their home high school related to their
chosen career cluster. These new requirements are the culmination of earlier steps taken by the
district to raise graduation standards beyond those required by the state department of education.
State regulations require students to complete four years of English, but only three years of social

studies, two years of math, and two years of science.

2. Increased Career Exploration Activities

Students were provided with increased opportunities for career exploration and work-rcadiness
preparation. The district implemented a new year-long mandatory course for all 9th-graders. This
course, which will phase out a two-semester typing elective, teaches basic keyboarding skills, computer
literacy, and general employability skills, such as how to behave in a job interview. It also provides

a week of computer-based career exploration and interest inventory completion, along with an
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introduction to Career Quest's four carecr areas, to help students choose their required 10th-grade

career cluster course.!

The four one-semester cluster courses, which were taught for the first time in school year 1993-
1994, have a common core as well as elcments pertaining to each career area. All four courses
include units on knowing yourself and cxploring career options. Each course also includes material
on the occupations that are grouped in the cluster; these units most often involve exercises that
expose students to common industry terminology and basic skills. For example, the health/human
scrvices cluster course has units on nutrition, disease, and first aid; .the industrial/engineering cluster
course has units on scalcs and mcasuring, sketching, CAD applications, and blueprint reading. The
cluster courses are taught by tcachers selected by the districts, all of whom have taught some type
of related occupationai course. These teachers are also responsible for inviting guest speakers into
the classroom and developing special projects fér students. Students in each cluster course spend
somc time in newly built carcer centers at their home high school, completing interest inventories and
researching a paper on a carcer of interest.

Implementation of the cluster courses has involved some scheduling difficulties. The district’s
new graduation requirements allowed room for few clectives in students’ schedules, particularly for
10th-graders who were required by the state to enroll in a semester of health and a semester of
driver’s cducation. The Dothan partnership. which from the start had full support from the state
Department of Education, had to scck waivers from state rcgulations to replace the health
requirement with the cluster course.

Dothan also applicd for and reccived a waiver to reduce instruction in state-funded vocational
programs from threc to two hours cach day and to shorten them from three-year to two-year
programs (in 11th and 12th grade). to accommodate the new Career Quest courses and requirements.

Still, potential vocational education courses were crowded out of students’ schedules because many

'Students who are undecided about their choice of carcer cluster may cnroll in two cluster
courses--one in cach semester of 10th grade.
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students choose music or sports as their one clective. In 1993, Dothan submitted a proposal to the
state for an additional waiver to change the scheduling plan to a semesterized, eight-block day.
Under this plan, students would have only four 96-minute classes each day during a semester. They
would choose eight courses each year, with two of the four core academic subjects scheduled each
semester. District supervisors believe this schedule will facilitate interdisciplinary and team teaching,
because teachers will have one period off each day. The longer periods will also allow time for
extend=d labs and special projects. Most important for Carcer Quest and Tech-Prep, the new
schedule will provide more opportunities for clectives, including vocational education.

First-year experience with the newly required 9th- and 10th-grade courses also provided guidance
for refining the courses themselves. The curricula for these courses were developed by a team that
included district and college administrative staff, teachers, and business and industry representatives.
However, once the career cluster courses were under way, district supervisors discovered what théy
considered unnecessary overl:;\ps in carcer exploration activitics between the cluster courses and
regular 10th-grade English. It also became clearer to consortium staff that in order to stimulate
interest in career options, they had to vary the class format with videos and guest spcakers, and that

especially dynamic teachers were needed to present the cluster course curriculum effectively.

3. Introduction of Applied Academic Curricula

The district has adopted applied academics as an instructional approach that would appeal to and
improve the success of a potentially wide range of students. Relying on CORD and Agency for
Instructional Technology (AIT) course packages, the two comprchensive high schools offer Apblicd
Math I and 11, Applied Communications, and Principles of Technology.? Although there was initial

resistance from some teachers, most of the applicd courses have been increasingly well received by

students and school staff.

?The district also plans to purchase a curriculum called Chemistry in the Community, developed
by the American Chemistry Socicty.

L
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Implementation of the Applied Communications curriculum, however, raised some concerns.
This course, which was available to 12th-grade students in 1993-1994 as "Tech English," was viewed
by counselors in at least one high school as suitable primarily for non-college-bound students who
were in the work-study program or had particular academic difficulties. English teachers felt that the
course lacked adequate study of literature and failed to develop the skills they thought were
important. At the same time, they felt the curriculum was not very relevant to the world of work and
. required instructors to teach material that was outside their realm of expertise. As a result, changes
will be made for 1994-1995. Selected modules from the Applied Communications curriculum will be
incorporated into English classes for all four high school grades. In 12th grade, the class will be an
approximately equal mix of literature and applied communications modules.

Applied academics courses are available to all students, but counselors guide students to them
somewhat sclectively. By school year 1993-1994, the district was offering nine sections of Applied
Math 1, two of Applied Math II, six of Principles of Technology, and two of Applied
Communications--spread across the two high schools. Counselors generally advised students with
weaker skills to take Applied Communications but less often to take Applied Math or Principles of
Technology. These latter courses include a broader mix éf students--Applied Math because the
original teachers could be persuaded to take the class on only if it included some students who had

already taken algebra, and Principles of Technology because algebra I or Applicd Math II is a

prerequisite.

4. Modifications to Occupational Courses

The district and its partners have also modified and added occupational courses offered at both
DVC and in the high schools. With the help of the corporate partners, the basic machine shop class
at DVC was transformed into a premechanical engineering course, with greater emphasis on
computers, robotics, and math. Because of its increased academic rigor, this new year-long

engineering technology course was designated an honors course and has drawn many pre-engineering
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students who in the past would not have been expected to take courses at DVC. The auto mechanics
course is slowly being revised to become an automotive technology curriculum; a more up-to-date text
has been adopted, more time is being spent learning to use diagnostic computerized instruments and
simulators, and less time is spent actually repairing cars. Several business courses, which are taught
at the comprehensive high schools, were modified at the urging of tk.e college to prepare students
better for skills that would be expected of them in postsecondary classes. For example, the most
current versions of word-processing software and up-to-date computer hardware were installed to
cnsure that students would be prepared for the materials and technical environment they would face
at college. The district was also planning to introduce new courscs at the high schools to provide
some occupation-specific exposurc for students in the arts and communications cluster; courses in

mass media and video production will be offered for the first time in school year 1994-1995.

C. RECRUITING, GUIDANCE, AND CAREER DEVELOPMENT

Career Quest focuses on districtwide reforms in career development for all students, rather than
on creating a distinctly identificd Tech-Prep program. - In planning and implementing the initiative,
the district has incorporated carecr exploration into the curricula, starting as early as middle school,
and has built career centers in both of the high schools to provide better access to information and
counseling for students. The same set of activities and opportunitics is provided to all studentc,
rather than targeted to students with particular occupational or cducational goals.

Despite the broad application of these career development components, there are implicit
distinctions made between students who are preparing for four-year college and those who arc not.
Although students do not make any explicit choice between a College Prep and Tech-Prep program,
counsclors make such a distinction when students rcach 11th gradc. They designate Tech-Prep
students according to the progress they have made toward achieving an advanced diploma, the high
school degree required to enter a four-year college program in Alabama. Students who have taken

any gencral education courses, who have not taken at lcast two years of a foreign language, or whosc
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math sequence up to that point makes it impossible to take college preparation math by 12th grade
will be granted a Standard Diploma. Starting in school '.year 1994-1995, all such students will be
designated for Tech-Prep in tﬁe guidance folder maintained by their counselors. These students will
be required to enroll in vocational courses at DVC or at their high schools Jas a way of improving
their preparation for work. From students’ perspective, however, they will not be in an identificd
Tech-Prep program or track.

Both Tech-Prep and College Prep students will begin participating in career exposure activitics
in the seventh grade, under a district plan for career exploration and the development of occupational
goals. In seventh and cighth grades, they will take nine-week career development courses based on
Maine’s PREP curriculum. The courses help students begin to understand their aptitudes and
interests, using commercially available interest inventorics, videos on the world of work, guest
spcakers, and special exercises designed to increase their knowledge of potential carcers and job
attributes. The courses also cover some life and employment skills, such as budgeting, interviewing,
and how to look for jobs. During 7th and 8th grade, the courses introduce students to occupations
in the four groups highlighted in the 10th-grade cluster courses. Students use the school library to
gather information about carcer arcas and then report on them to their class. Starting in school year
1994-1995, middle school students will begin developing "student profile” folders that will move with
them to high school. The folders will serve as portfolios; students will be encouraged to accumulate
and include the results of their interest and aptitude assessments, documentation of their cducational
preferences or plans, records of their work experience, and evidence of any spccial skills or strengths.

In high school, students participate in many of these same carcer development activitics in
rcgular academic classes and the new courses developed as part of Career Quest. Ninth-grade social
studies teachers, for example, spend one day discussing how different occupations fit into the four
carcer clusters and the types of personal attributes and interests that are needed for occupations in

cach cluster. In another class period, students visit the career center and learn how to usc the




computerized interest and aptitude inventories and other resources. As partof a ninth-grade English
assignment, students gather information from the center about a particular career and present an oral
report to the class. In the ninth-grade course on keyboarding, computers, and work readiness,
students learn more about the computer-based career planning and assessment tools in the career
center and the characteristics of occupations in each of the four clusters. The district expects these
9th-grade activities to prepare students to sclect a carcer cluster at the end of 10th grade.
~ Carcer development activities will continue in grades 10 to 12, with increasing focus on
2
developing educational plans to meet occupational goals. In the 10th-grade cluster courscs,
introduced in school ycar 1993-1994, students arc cxpected to review the cducational preparation
necessary for their careers of interest and to identify postsecondary institutions with strengths in these
arcas. Cluster teachers are expected to help students develop educational plans for the remaining
years of high school and college, including 2 + 2 plans for students intending to enter community or
technical colleges. Activities for 11th and 12th grgldcs will be introduced for the first time in school
ycar 1994-1995. In 11th grade. the carcer center and English classes will cxposc students to
procedurcs for taking college cntrance cxams. completing college applications, scarching for jobs,
picking a college, and getting a scholarship. In 12th grade, students will be required to use the carcer
center three times during the year and to complete a resume as part of an English assignment.?
Most of the carcer cxploration and planning activitics implemented as part of Carcer Quest
revolve around the career center maintained at cach of the high schools. Thesc arcas were specially
constructed and outfitted as part of Carcer Quest--at the request of, and to gain the cooperation of,
school counselors. District staff considered counsclor support for the Career Quest reforms and
objectives particularly important, because counselors had historically resisted referring students to
DVC and focuicd more on students planning to attend four-year colleges. The district also soughi

to ensure counsclors’ cooperation by including them in the early planning of Carcer Quest.

3Students will be expected to sign in and out of the carcer center as documentation of their use
of the facility.
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Counselors participated in the examination of reform models, the selection of Tech-Prep, and the
steering committee formed to review and approve the initiative’s design. They also developed the
career and educational planning activities that were incorporated into classroom curricula. Initial
concern among counselors that the career centers would be underutilized if they were simply
"available” to students, rather than the focus of mandatory activities, led to the incorporation of

career center activities into course curricula.

D. GOVERNANCE AND RESOURCES

The structure of administration and oversight of Career Quest has changed somewhat since the
early planning stage. A Tech-Prep steering committee was formed around fall 1990, to plan the
reform effort and to act as a governing board. It was a large group, by design; district staff felt it was
necessary to include representatives of almost all school personnel who would be affected. Steering
committee members included high-level staff from the college and school district, both high school
principals and a middle school principal, one high school and one middle school counselor,
department representatives from the core academic areas at the high schools, and the principal and
an instructor from DVC. The committee meetings were also often attended by Alabama’s state
director for vocational education and the state Tech-Prep coordinatur; the Dothan partnership was
considered the leading Tech-Prep consortium in the state at the time, so it received a great deal of
attention. Business representatives initially interested in vocational education improvements were
kept informed of the progress of the steering committee by district staff. The steering committee had
several subcommittees; for example, separate groups met to finalize articulation agreements in specific
fields or to develop curricula for particular cluster courses. The committees met frequently between
1990 and 1992, as articulation agreements and new curricula were developed and approved. In 1993,

with most of the new components already planned (if not implemented), the full committee met only

twice.
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Starting in school year 1994-1995, the governance of Career Quest will be folded into the work
of regular district staff.‘ Career Quest is now considered part of the regular districtwide curriculum,
50 issues relating to the new components are expected to be discussed in the same manner as other
secondary-level issues. As a ‘esult, the original steering committee has been disbanded and its
responsibilities given to the district’s new secondary and middle school advisory councils, which will
include more representatives from the key groups on the earlier steering committee as well as
parents.

From the very start, funds for Career Quest were spent on direct planning and implementation
rather than on general administration. In spring 1989, the early partners received a special state grant
to plan their reform efforts, even before federal Tech-Prep funding was available. Dothan City
Schools then received an $87,500 two-year Title IIIE implementation grant starting in 1991 and
another $20,000 in Title IIIE funds for school year 1993-1994. Although a core group of
administrators from the district and Wallace Community College prepared most of the planning
documents and curricula and coordinated implementation, their role as consortium staff was
integrated into their regular job responsibilities and paid for out of normal district and college
operating budgets. The partners have instead used their Tech-Prep funds to purchase curricuium
packages, prepare lab f:ilities for applied academic courses, and offer staff developmént. The
consortium also received a special grant from a corporate foundation to fund the development of the

two high school career centers.
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IV. EAST PEORIA, ILLINQIS

A complex Tech-Prep consortium serves this large, mostly rural area in central Illinois. Illinois
Central College in East Peoria and 21 school districts formed the consortium in September 1990.
More than 13,000 students are enrolled in Illinois Central College, a two-year school. The 21 school
districts, which include 29 high schools, are organized by the state into three regional systems that
deliver "education for employment”: (1) the Peoria Educational Region for Employment and Career
Training; (2) the Tazewell County Area Education for Employme’nt Regional Delivery Systcm: and
(3) the Central lllinois Vocational Education Cooperative. These regional systems--which coordinate
vocational education in the secondary schools--play an important role in the consortium. Each system
has its own Tech-Prep coordinator, who structures and promotes Tech-Prep in member districts, and
has a voice in decisions involving these districts and the college.

Implementation of Tech-Prep with students is just beginning. In school year 1993-1994, 19 of
the 29 local high schools had decided to participate in Tech-Prep staff training and curriculum
development; 2 schools had students actually participating in Tech-Prep classes. This profile draws
on initial examination of Tech-Prep development in these two high schools--1llinois Valley Central
and Dcer Creck-Mackinaw--and at Illinois Central College. The program development progrcss
described here also reflects the strong role in consortium activities played by the arcu’s dominant
cmployer, Caterpillar, Inc. The company cmploys about 25,000 people in the area and directly or
indirectly affects the fortunes of about 60 to 70 percent of all area businesses.

Tech-Prep reforms in central Illinois are closely related to other recent or ongoing local
cducation changes and to statc-level guidance on the definition of Tech-Prep. lllinois Valley Central
High School introduced "Block 8" scheduling in 1993, shifting from traditional 50-minutc class periods
to 84-minutc periods and reorganizing the school week so that students take cach of their classes

twice or three times a week rather than every day. This schedule change is particularly suitable for
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applied academics classes and vocational laboratories, which involve extra time for setup and
execution of experiments and hands-on exercises. This schéol, like some others in the state, has also
been taking steps to eliminate the general education track, dropping low-skill classes in math and
other subjects and requiring all students to take algebra for two or three semesters. The local
conception of Tech-Prep has been very heavily influenced by the program definition adopted at the
state level, particularly the requirement that consortia develop, for each occupational cluster, a clear
sequence of courses from ninth grade through college, with well-defined multiple exit points for
students who want to pursue only a one-year vocational certificate, an associate’s degree, or a four-
year degree.

Although the Illinois Central consortium is making changes that other consortia have "packaged”
as a Tech-Prep program, the consortium has placed little emphasis so far on creating a distinctive
program identified as Tech-Prep that students explicitly choose to enter. Instead, the consortium has
" implemented components associated with Tech-Prep in a way that may affect a wide range of
students. The salient features of the development efforts so far are:

* Articulation and Programs of Study. Systematic commitments n general secondary/

postsecondary cooperation, course articulation, and formulation of sequences of courses

relating to broad technology clusters spanning high school and college, with multiple exit
points

* Curriculum and Instruction. The introduction of applied academics curricula as part of

these programs of study, and the development of project-based activities linking efforts
of students in vocational and academic classes

* Recruiting and Guidance. A marketing approach that publicizes opportunities for
postsecondary study and rewarding careers available through articulated technical

programs to all students, rather than emphasizing a choice that students must make
between Tech-Prep and College-Prep

These three topics are discussed next, followed by a brief description of consortium governance and

resources.




A. ARTICULATION AND PROGRAMS OF STUDY

The Illinois Central College consortium has concentrated on creating three building blocks for
pathway programs linking high school and college. General agreements on cooperation have been
established between participating high schools and the college. Specific programs of study--course
sequences identifying classes to be taken at the high school and college level--are defined for five
occupational clusters. Articulation agreements identifying particular high school courses that can earn
college credit are negotiated.

The foundation for linking high school and college programs is high school and college
administrators’ commitment to a standard "Tech-Prep agreement.” The terms of this agreement were
formulated by the directors of the three regional employment education systems and the community
college, and are being used as a model for general agreements statewide. Agreements based on this
model were signed in spring 1993 by each of the 21 school districts, committing them to:

+ Identify a school-based team of academic and occupational teachers, a counselor, and an

administrator to work on curriculum development

» Hold school meetings at least monthly to ensure continued progress on changes related
to Tech-Prep

« Send a team member to an annual Illinois "Tech-Prep Connections" conference to learn
about approaches to integrating academic and vocational education

¢ Send school Tech-Prep team members to an lllinois conference on Tech-Prep in fall

1994, and to Tech-Prep training for academic and vocational teachers during the school
year

e Work with the community college to develop and implement an articulated Tech-Prep
curriculum

Much of the consortium’s attention has focused on developing programs of study that spell out
sequences of recommended courses in grades 9 to 12 and in college for a wide range of occupational
programs. Course sequences have so far been developed for 23 existing college programs in five

broad career areas: (1) information systems; (2) manufacturing technology and computer-assistcd
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design; (3) electronics; (4) agricultural techrology; and (5) enginc power technology. Students
preparing to enter the 11th grade choose courses within one of these five broad areas. Each area
branches into a more specialized program at the college level, differentiated by the degree and focus
of specialization, the credential attained, and the extent of postsecondary study required. For
example, a manufacturing technology student after high school could choose among programs that
culminatc in a one-year certificate in welding, an associate’s degree in welding technology, or a four-
year bachelor of science degree in manufacturing technology (after articulation to a university
program is completed). The program sequences for these rclated degrecs are the same at the high
school level, but they diverge at the college level.

Programs of study specify recommended academic and vocational courses at the high school level
for these five career clusters. They also identify which of the 23 college-level programs they can lead
into. For examp‘le. high school manufacturing technology students are ek_pected to take four years
of English, four years of math (Applied Math I and II, geometry, and algebra II), Applied
Biology/Chemistry, and Principles of Technology.! From the high school occupational offerings, they
arc expected to take, during the four years of high school, two semesters of mechanical drawing and
an introduction to drafting and computer-assisted design (CAD), metals technology, four semesters
of manufacturing technology, and more advanced drafting and CAD courses. At the postsecondary
level, the manufacturing technology program branches into five associate’s degrce programs:
(1) mechanical design  technology; (2) robotics/automated manufacturing technology; (3)
manufacturing technology; (4) numerical control technology; and (5) welding technology. Iilinois
Central Collcge has begun ncgotiations with Bradicy University, Illinois State University, Southern
Iilinois University, and Western Illinois University to articulate its associate of scicnce (A.S.) degree

programs with their baccalaurcate degree programs.

! Academic coursc requirements vary across the five broad occupational arcas. For cxample, the
clectronics area rcquires more advanced mathematics than some of the other arcas.
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Articulation agreements on granting college credits for high school courses have been greatly
extended during the years since the first Tech-Prep grant was received. Representatives of the three
regional delivery systems have negotiated articulation agreements with Illinois Central College on
behalf of the 21 school districts, which adopt the agreements for courses they offer, subject to
verification by the college that their high school course curriculum is closely aligned to the articulated
college course. Agreements have been signed for 11 specific occupational courses--shorthand,
speedwriting, typing, welding, mechanical drafting, architectural drafting, engine power, accounting,
machine trades, numerical control, and word processing.

Obtaining college credit for high school courses requires that students take an initiative, but they
may not yet clearly perceive the opportunities for earning college credit. Students must have received
no less than a B in the high school course, and credit can be granted only after the student has
carned a grade of at least a C in a college advanced level course for which the articulated course was
a prerequisite. The college does not automatically award credit to students who fulfill these
requirements. Students must apply for the credit no later than 24 months after they graduate froin
high school, and must complete a credit request form, approved by the high school principal and the
college dean of career education, for each course. Perhaps because 1993-1994 was the first year of
student participation in Tech-Prep, most of the students who took part in a fall 1993 focus group

were unawarc that they could carn college credits for their high school work.

B. CHANGES IN CURRICULUM AND INSTRUCTION

Innovation in curriculum and instruction is occurring at both the secondary and postsccondary
levels in the Illinois Central College consortium, although in varying degrees. At the secondary level,
academic requirements arc being raised in some schools, applicd acadcmics curricula arc being
introduced, and cross-curricular projects arc being used to crcate opportunities for contextual
lcarning. At the college level, some technical courses are being revised, existing applied courscs are

being enhanced, and interdisciplinary technical projects arc being used to help students integrate
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academic and technical concepts and to build partnerships with high schools. New curriculum
development is guided by a competzncy list developed at lilinois Valley Central High School, as well
as a 1993 survey of local employers, the SCANS report, and other sources. This overall effort
identified 17 broadly defined compctencies, such as effective oral and written communication skills,
decision-making skills, and self-management skills.

Academic requirements are being raised as part of the definition of programs of study, but not
consistently across consortium schools. In general, the programs of study require four years of
English, four ycars of math, two ycars of science, two years of social science, and four years of
physical education, in addition to the prescribed sequence of occupational courses. However, not all
schools in the consortium have instituted the same requircments; for example, Deer Creck-Mackinaw
High School, in fall 1993, still required only a minimum of two years of math and one of science for
students in occupational programs. Schools that are increasing requirem'ents arc also introducing
course-duration flexibility to help all students get through more than the most basic math courses;
for example, schools offer both the basic algebra course and geometry in two-scmester and threc-
semester sequences.

Applicd approaches to academic instruction are being introduced at the high school level, both
in newly developed courses and in adjustments to existing acadcmic instruction. A wide range of
commercially available applied curricula have been purchased by the consortium and are already in
use in at least some consortium schools, including Applicd Math, Applied Communications, Applied
Biology/Chcmistry, Principles of Technology, Biological Science Applications in Agriculture, and
Physical Science Applications in Agriculturc. Some science teachers, even those who are using more
traditional curricula, report that they ure adopting teaching approaches or lab exercises suggested in

these applicd curricula. The sclection of applied academic curricula has been left up to individual

high schools.
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Throughout the consortium, schools are emphasizing the use of schoolwide cross-curricular

projects that draw on the skills of students from various academic and occupational classes. In some
cases projects give students opportunities to integrate and apply what they learn in different
disciplines. In school year 1993-1994, for example, El Paso High School conducted a kitchen
remodeling project. Home economics students suggested the remodeling they thought necessary for
their classroom kitchen. Various classes were then involved in particular phases of the work--drafting
students to design it, the CAD class to prepare final drawings, the business class to solicit bids for
materials, the speech class to argue the need for the project before the school board, a foreign
language class to make the same presentation in another langﬁagc, building trades students to carry
out the construction, and an English class to publicize the project through press releases and
newspaper articles. Illinois Valley Central High School has prepared a handbook describing more
than over 150 cross-curricular projects involving at least two teachers and subject areas; these projects
involved a total of 44 teachers. For .. project on soil erosion, for example, English classes maintaincd
a journal of the project, gecography students created maps and models, and science students ran tests
to identify soil types. Some projects give participating students a chance to combine what they learn
in different classcs. For cxample, in one project led by a child development instructor and a Spanish
tcacher, high school students learned techniques of working with small children in teaching Spanish
songs.

At Illinois Central College, some stcps arc being taken to update technical curricula. College
faculty, working in cooperation with tecachers from several high schools, developed a revised, more
advanced electronics course to avoid redundancy with the Principles of Technology coursc and with
the upgraded texts and experiments used in the high school electronics courses. Somec faculty have
begun to revise existing courses in technical math, technical communications, and technical physics

to introduce more applied learning opportunitics. Some instructors, however, in arcas that lead to

43 ad




spccial certiﬁ;:ates with requirements are defined by industry groups, arc reluctant to revise their
curricula, out of concern that thcy might deviate from certification requirements.

Supported by Tech-Prep funding, Illinois Central College has initiated creative efforts to
integrate academic and vocational learning. The college has prepared a Methods of Integration
booklet, for dissemination to other colleges, illustrating 11 cxamples of strategies, methods, and
projects alrcady in place for integrating technical and academic learning. The booklet highlighte, for
example, the college’s electronics technology mathematics course, which is designed to show students
the dircct application of mathematical concepts in clectronics, from lincar equations and basic
trigonometry in the first year through differential and integral calculus in the second year. The
booklet also documents projects at the college that involve students in hands-on work integrating
scientific, mathematical, and technical material. For example, in a gasoline to electric vehicle
cenversion project, students converted a donated sports car, replacing its gasoline engine with an
electric motor and storage batterics. The system was designed, fabricated, and tested by college
students in their technology lab, drawing on what they had learned in physics, math, mechanical
design, manufacturing/CAD, and clectronics classes.

Projects such as these can help build partnerships between schools and industry. In the vehicle
conversion project, for cxample, the car was taken to consortium schools, where students in
vocational programs could perform experiments and analyses on it. Students designed improvements
to the vehicle and wrote reports, service manuals, and press relcases about it.  An industry advisory

committce was formed to provide technical oversight for the project.

C. RECRUITMENT, GUIDANCE, AND CAREER DEVELOPMENT

At the carly stage of Tech-Prep implementation observed in fall 1993, the consortium was putting
far less emphasis on attracting students to a clearly identificd program than on expanding articulation,
defining course sequences for occupational clusters, providing teachers with practical exposure to

industry, introducing applicd learning methods, and developing cross-curricular projects. As a result,
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Tech-Prep reforms have the potential to affect a wide segment of students, but it is difficult to
identify a "Tech-Prep student." Consortium leaders have consciously defined Tech-Prep not as a
separate track to be chosen by students, but as something that can be available to and affect all
students.

Consortium and school staff have downplayed a distinct Tech-Prep Program, but they do
publicize the changes that arc under way. School posters, the most visible publicity directed to
students, emphasize a "future that works" but do not draw attention to the term "Tech-Prep," which
is printed in small lctters at the bottom. Information about Tech-Prep is distributed to parents and
students in various ferms such as flyers and bulletin board displays. Each high school develops its
own description for its Tech-Prep handbook. These materials emphasize that Tech-Prep can lead to
four-year college, a message intended to counter concerns that it might block chances for higher
education.

As a result, it was difficult in fall 1993 to gauge students’ reactions to Tech-Prep reforms and
their awarencss of the secondary-postsecondary career pathways that Tech-Prep is intended to create.
The consortium schools do not systematically ask students to elect Tech-Prep as a program, and each
school can define for itself the critcria‘ for reporting the number of students involved in or affcctcd
by Tech-Prep.. Focus groups with 11th-grade students at the participating high schools were made
up of students taking an occupational coursc included in onc of the defined Tech-Prep programs of
study. Thesc students, when asked about the significance of Tech-Prep, described some of the
reforms under way in their schools--new ways of tcaching, more applications of academic material to
occupations, morc teamwork in class, cooperative learning, and an increase in computer work. They
understood less about program sequence, acknowledging only that Tech-Prep was "something about
their future." and were generally unaware of options for earning college credit in high school.

Student awarencess could be expected, of course, to be somewhat sketchy in the first years of program
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implementation, particularly among 11th-graders who are only midway through their high school
careers as the reforms are being phased in.

Work exploration is a possible future component of Tech-Prep in the Illinois Central College
consortium. It could conceivably build on the cxisting paid cooperative work experience program,
but some obstacles would have to be overcome. For example, at Illinois Valley Central High School,
the work experience program, although it has grown recently and places about 25 students a year,
includes only a few students who are in a program of study defined as Tech-Prep. According to thc
half-time program coordinator, the introduction of Block 8 scheduling, although an improvement for
lab-based classcs, makes co-op placement difficult because the occupational classes that students
would miss by going to work are no longer regularly scheduled each aftcrnoon but, instead, occur only
a few days a week. However, the Illinois Valley Central superintendent believes that an expanded

work exploration program, including students bound for four-year colleges who want to explore

professional careers, would be valuable.

D. GOVERNANCE AND RESOURCES

The Tech-Prep consortium is led by a governing board and supported by a consortium staff and
coordinators scrving parts of the consortium. The board is composcd of thc Dean of Carcer
Education at Illinois Central College and the directors of the threc Education for Employment
systems. The staff includes a part-time Tech-Prep coordinator and a part-time workforce preparation
coordinator at the collcge. Thesc staff providc overall program coordination, staff training, liaison
to employcrs, marketing matcrials, and other services. In cach of the Education for Employment
systcms, a part-time coordinator scrves as liaison to the mcmber school districts, to develop
articulation agrcements and coordinate staff training.

Tech-Prep tcams at each of the 19 actively participating high schools and at the college have
been essential for the planning and implementation of Tech-Prep. Each school's tcam is made up

of an administrator, a guidancc counsclor, and tcachcrs of math, English, scicnce, and
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vocational/technical subjects. Each team has developed a local school mission, goals and objectives
for Tech-Prep, and an action plan tﬁat specifies (1) how the team plans to integrate curricula, (2)
how applied academic curricula will be implemented, and (3) what cross-curricular projects will be
developed.

The consortium is supported by an active advisory council, composed of local business and
industry representatives. During the first several years of the Tech-Prep initiative, this council helped
supervise an assessment of the employatility and technical skills desired by employers, hosted tours
for students, and participated in panel discussions on Tech-Prep planning. Council members have
presented information to high school students and their parents, donated testing equipment to high
schools, and hosted academic teachers for weeck-long practicum placements at Caterpillar, Inc.,
Methodist Medical Center, and the State Conservation Department, to help students sce how skills
arc applied in the workplace.

The Illinois Central consortium is combining funds from both federal and state sources to carry
out its planning and implementation activities. In school year 1992-1993, the consortium received a
Title II1E Tech-Prep grant of $115,000 and a state Tech-Prep grant of $58,060. About thrce-quarters
of these funds were used for staff development, curriculum development, and lab equipment and
matcrials. The remainder went primarily to general administration. In addition, the consortium has
received state f undfng from the Vocational Instruction Practicum program; in combination with Tech-
Prep funds, these resources have been used for the short-term placements of high school and

community college academic teachers at worksites.
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V. FRESNOQO, CALIFORNIA

The State Center Tech-Prep Consortium, centered in Fresno, spans a geographically large area
and includes many school districts serving very diverse populations. The Tech-Prep consortium
structurc built on an existing collaboration to develop articulation .agrcemems, but its membership
cxpanded somewhat after the consortium adopted Tech-Prep as a framework for major reform in
1992. By fall 1993, the consortium had grown to include all schools that had signed an articulation
agrecment with the State Center Community College District (SCCCD)--a total of 29 schools from
19 local districts--as well as two Regional Occupational Program (ROP) offices.! The members of
the community college district are Fresno City College, with 18,000 students, and Kings River
Community College, which serves 6,000 students in a rural community 25 miles away. Many of the
districts arc small and rural, located almost 30 miles from Fresno. The districts’ student populations
range from about 3,000 in Kerman and 5,000 in Sanger Unified to more than 75,000 in Fresno
Unified, the third largest district in the state. In Fresno, almost 40 percent of the population--and
up to 70 percent in some schools-—-is Latino. Furthermore, this proportion is expected to grow.
Almost half of all students in the Fresno district come from families that reccive welfare payments.
In contrast, the 22,000 students in Clovis Unified District arc predominantly white and come from
familics that, for the most part, cxpect their children to attend four-year colleges.

In such a large and diverse sctting, developing a consistent Tech-Prep program model is very
unlikcly. Great differences in the populations, resources, and nceds of the participating communitics,
as well as the distances between school districts, make it difficult for the consortium to develop or *
promotc a single Tech-Prep model. Individual districts and even schools within districts have their

own idca of what Tech-Prep is and how it should be implemented.  Given this diversity, it is not

"The ROP is a state-funded vocational cducation delivery system that trains youths and adults for
entry-level employment. Vocational programs funded by ROP must be based on labor market needs,
and training may be provided at high schools, adult centers, or other sites.
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possible to describe briefly the direction of Tech-Prep development throughout the consortium;
exploration of the member districts’ diverse approaches will require further visits. This initial profile
focuses on the dimensions of diversity 6bserved, drawing in particular on the approaches to Tech-
Prep found in the two largest secondary districts--Fresno and Clovis--and in Sanger, one of the
smallest.

The economy of the large area served by the Tech-Prep consortium poses some challenges to
educators intérestcd in preparing youths to enter high-skill occupations. The unemployment rate is
14 percent in the city of Fresno and higher in the more rural communities. Agriculture is still the
prcdominant industry, although some employment growth is anticipated in Fresno's developing
manufacturing sector and in health occupations. Most employment in the area is in small businesses.

The consortium’s Tech-Prep initiative follows almost a decade of collaboration between SCCCD

and surrounding school districts on articulation. In the mid-1980s, the state of California and SCCCD

‘promoted articulation, or 2 + 2, as a way to increase community college enrollment and help students

avoid redundant ccurse work. In 1985, the new chancellor of SCCCD made articulation the
centerpicce of his five-year plan for the colleges. The district received a small state grant in 1986 to
support development of articulation agreements, as well as add:tional larger grants in each of the next
two years. SCCCD worked on articulation with five school districts at first, got expressions of interest
from more, and developed a standard process for course articulation agreements. Although the focus
of articulation activities was on vocational courses, SCCCD also begaﬁ to encourage the articulation
of academic courscs.

These efforts resulied in a large degree of articulation. By the end of the third year of state
funding in 1989, SCCD college presidents and superintendents of about 10 local school districts had
signed morc than 130 articulation agreements. As interest spread to other schools and districts in the
SCCCD service area and articulation of academic courses began, morc than 150 additional

agreements werc signed between 1989 and summer 1992, when SCCCD received its first Title HIE
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grant and held the t_"lrst formal Tech-Prep steering committee meeting.> The college district also
pursued a collaboration with California State University/Fresno (CSUF) that would allow students
to earn credit for sume high school courses, whether they matriculated directly to CSUF or
transfcrred after completing an associate’s degree at one of the SCCCD campuses. This
collaboration, unusual at the time, was widely promoted by SCCCD as its 2 + 2 + 2 initiative.

As a whole, consortium staff view Tech-Prep as a process, not a program. Their efforts are
dirccted at stimulating educational reforms that will benefit all students in the consortium schools.
The consortium: has refrained from attempting to formulate a particular model involving a defined
sct of courses or activitics.  However, consortium leaders have developed "vision statements" and
other materials that identify what all members consider key components of a Tech-Prep strategy.
These components include articulation, integration of academic and occupational curricula, applied
lcarning, and the development of course scquences for carcer preparation. The extent to which
individual districts or schools adopt or emphasize these components is expected to vary, and schools
have in fact pursued different reforms. Some are content with 2 + 2 articulation, some favor
academic interdisciplinary tcaching rather than an emphasis on technical preparation or carcer-
oriented coursc scquences, some view the introduction of applied academics as the major or sole

activity, and some are developing career academics.

A. ARTICULATION AND PROGRAMS OF STUDY

Articulation of courses is the cornerstone of the Fresno Tech-Prep initiative so far. It is the only
component of the Tech-Prep strategy that has been widely adopted and implemented; most of the
districts and schools in SCCCD's scrvice arca have developed at least some articulation agreements

with the colleges. Most of these agreements were reached before the advent of Tech-Prep funding,

*The number of college courses involved, however, was much smaller, because SCCCD counts
articulation with cach coursc in cach high school as a separate agreement.  For example, forestry
courses in Sicrra High School and Duncan Polytechnical High School, linked to the same introductory
forestry course at the colleges, count as two agrcements.
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but efforts continue to expand agreements to include additional occupational and academic courses
in many schools.

The consortium has established a standard articulation process that can oe initiated by either
district or college personnel. Most often, secondary teachers obtain and complete a "Request for
Articulation" form from their district, and the district submits it to the college. The relevant college
department head arranges a meeting with district staff and the teacher to compare the district and
college courses in question. The district may be required to make changes to its course curriculum
to align it satisfactorily with the college coursc. Each agreecment, which must be approved by the
college curriculum coramittee, is supposcd to be reviewed by the school and the college informally
cach year and formally every thrce years. In practice, however, it appears that high school and
college faculty have only informal and limited contact after agrecments are signed.

The conditions under which students reccive articulated credit are intended to encourage them
to pursuc degree programs at SCCCD. To reccive credits for a high school vocational course,
students must carn a grade of C or better in that course, complete 12 college c.redil's, and maintain
at least a 2.0 college grade point average in the courses in which they earn these 12 credits.?

. However, students so far rarely take advantage of the potential benefits of articulation, largely
because they lack information or encouragement to do so.  Among students who are cligible to
reccive advanced credit (those who have reccived a grade of C or better ir the high school coursc),
many, particularly those enrolled in business programs, retake the introductory. articulated course at
the college level rather than enter a more advanced course.  Consortium staff and high school
administrators belicve that usc of articulation is low because tcachers do not encourage students to
scck credit.  Many tcachers do not consider a C grade in their articulated high school course

cquivalent to the same grade in a college course. The teachers are reluctant to encourage students

*Articulation to CSUF lacks these incentives. Although students must carn a B or better in the

high school course to receive credit at CSUF, there are no other minimum requirements for the
awarding of credit, at lcast for vocational courscs.
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to skip over entry-level college courses, for fear that students will be unsuccessful and their own
tcaching compctence will be questioned. Some tce‘lchers have suggested raising the minimum credit-
granting grade to a B or using competency exams to confirm students"skills. However, consortium
staff have argued that the articulation process equates the college and high school cours:s; becausc
Cis an acceptable passing gradc at SCCCD, it should also be acceptabic for granting advance credit.

Consortium staff have recognized the low use of articulation agrccments and are beginning to
think about ways to address this issuc. One complicating factor is that students who carn an associate
of arts (A.A.) degree at SCCCD usually graduate with more than the required number of credits.
This suggests that students may be insensitive to the monetary or time costs of carning credits beyond
the minimum requircment and thus may not respond to the "timec-shortening” advantages of
articulation.

Consortium staff are interested in going beyond simple articulation of courses to develop
articulated sequences of courses, or carcer pathways, that define courses from 11th grade through the
community college. Some preliminary cfforts were under way by school year 1993-1994. The Tech-
Prep steering committec had drafted a description of the process for developing Tech-Prep pathways;
the process includes labor market studies to sclect target carcer areas, ecducation and industry input
to develop competency lists for cach specialized program within a broad pathway, and modification
or crcation of sccondary or postsccondary courses as necessary.

Fresno Unified and Sanger Unified districts, both chosen by SCCCD as pilot sites for Tech-Prep,
have adopted plans for career pathways or clusters. In fall 1993, Fresno district staff had just begun
to identify the vocational courses that would be appropriate for five broad career clusters:
(1) agricultural technologics; (2) business technologics: (3) consumer and family studies technology;
(4) health technologics; and (5) industrial technology. Three of Fresno's six high schools were
beginning to implcment at least one carcer pathway cach, which students generally would enter in

ninth grade. The Fresno district has an ambitious goal: to have career clusters in place in all schools
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by about 1998, with specialized strands within each cluster that will link more directly with college
programs, and potentially to have all students choose a cluster to guide their course selection.* The
district’s commitment to this goal is underscored by its dedication of all Perkins funding to Tech-Prep
planning and implementation. Sanger, a much smaller district, was working enthusiastically on
planning pathway sequences for sccondary and postsecondary courses in automotive technology and
agriculture. It expected to implement Principles of Technology labs and cross-curricular teams in
school year 1994-1995. Few, if any, ogher districts were taking specific steps in fall 1993 to implement
career pathways.

School districts in the State Center Tech-Prep Consortium face some of the same challenges as
other consortia to implementation of career pathways. First, students have few slots in their
schedules for vocational courses or other career-specific electives. In 1984, the state increased
academic requirements for a high school diploma, narrowing students’ options for vocational courses
or other electives. Around the same time, Fresno Unified shortened the school.day from seven to
six periods, further limiting opportunities for clectives. As a result, most students are unable to fit
vocational courses into their schedules until their senior year in high school. Second, the small rural
schools do not have the resourcés necessary to offer students much more than the basic academic
curriculum required by state regulations. They have limited. vocational offerings and are in many
cases too isolated to bus students to larger schools for vocational courses.> The small rural schools
also find it difficult to release teachers for staff development activities, because each teacher performs
multiple school functions, and it is not always possible to find substitute teachers. Finally, cutbacks

in community college funding have resulted in overcrowding and waiting lists for some programs--

“District staff acknowledge, however, the likelihood that smaller schools will be unable to offer
specialized strands because of limited resources and vocational offerings.

*Moreover, courses funded by the state’s ROP must be staffed by credentialed instructors, and
reeruiting such teachers is difficult for .small rural districts. Although vocational courses [unded by

districts do not require specially credentialed teachers, most small districts cannot commit the required
resources for a sustained period.
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particularly SCCCD’s health programs--that will make it difficult for students to complete their
chosen pathway. Fresno Unified administrators intend to seek special priority in college program

admission for Tech-Prep students, but the outcome of that quest is uncertain.

B. CHANGES IN CURRICULUM AND INSTRUCTION

Consortium staff emphasize curriculum integration as a key component of Tech-Prep, but
integration is broadly defined and interpreted in diverse ways. In some schools, efforts focus (;n
tran;forming academic curricula by increasing rclevance to the world of work and creating
opportunities for active learning--a strategy adopted in the applicd academics curricula available from
the Center for Occupational Rescarch and Development (CORD) and the Agency for Instructional
Tecﬁnology (AIT). Other schools view integration as a process of linking specific academic subjects
with specific occupational courses. Still others emphasize interdisciplinary instruction t};at coordinates
teaching of several academic subjects around common themes. These approaches were being tried
in different schools during the 1993-1994 school year, with varying degrees of success.

The Chancellor’s Office of California Community Colleges and SCCCD have becn actively
promoting the use of CORD and AIT applicd academic curricula for all California Tech-Prep
consortia and for all State Center Tech-Prep Consortium schools. At the request of the Chancellor’s
Office, SCCCD holds the state license for CORD materials and is responsible for coordinating related
teacher training and curriculum dissemination. SCCCD cstablished guidelines to ensure that consortia
take tcacher training seriously and use it effectively. SCCD sends curriculum matcrials to consortia
only after the directors and teachers attend an orientation session. In order for staff to attend
training scssions, the consortium administrator has to agree that the tcam to be trained will include
two secondary teachers.and onc postsecondary instructor. During summer 1993, SCCCD conducted
one-week training sessions for morc than 400 teachers from around the statc. Despite the training

rcquirements, SCCCD followup a few months later--in the first year of CORD course implementation

in California--indicated that few were actually teaching the courses for which they had been trained.
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Implementation of CORD courses was limited, it appears, by tcachers’ resistance to replacing

their entire courses with the packaged curricula. Although teachers generally endorsed contextual

" learning, relatively few felt that the CORD curricula alone fully met the teachers’ instructional and

content needs. Consortium staff also believe that some tcachers are reluctant to identify certain

courses as "applicd,” out of concern that the courses will be viewed as appropriate for only ccrtain
groups of students, thus creating a distinct program track.

To accommodate these concerns, the consortium is promoting universal adoption of an applicd
approach 1o all academic classes and the use of CORD materials as curriculum supplements rather
than as a core curriculum. As a result, applicd instruction can be implemented in any manner or not
at all in the consortium schools, at the option of local district or school staff. School administrators
and consortium staff agree that the cffects of promoting applied academics are often difficult to
identify in some classrooms. However, the new California frameworks in math, science, and language
arts are encouraging applied approaches to academic subjects. Over time, this effort may lead to
widcr interest in and adoption of appliced curricula and methods of instruction.

The consortium has also promoted interdisciplinary teaching and projects and supported tﬁcm
with staff development opportunitics. I+ several consortium high schools, tcams of teachers have
been formed that span academic subjects and sometimes include a vocational arca.  These
interdisciplinary tcams intend to develop a curriculum for each subject area that is linked to the other
subjects represented on the tecam. In Clovis West High School, for example, a tcam developed a
cross-disciplinary project for school year 1993-1994, in which a small number of students uscd class
time in cach subjcct arca to develop a joint proposal to address overcrowding at Yosemite National
Park. The team included instructors of math, English, scicnee, and automotive technology. The team
teachers have also worked to integratc CORD materials and approaches into traditional math,
scicnce, and English classes to some cxtent.  Scheduling difficultics caused first-year curriculum

integration cfforts to fall short of the ideal, however. The first group of students identified to work
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with a teacher team--those enrolled in the automotive course--were not clustered together in the
academic courses using the new curricula. The team at Clovis West agreed that block scheduling of
courses and clustering of students are vital to the team’s effectivencss.

The consortium has also sponsored other activities to promote interdisciplinary instruction. For
example, the consortium scheduled an "automotive in-service day," in which consortium staff, college
auto faculty, all ROP auto instructors, other vocational instructors of automotive technology, and
state auto repair licensing officials worked on developing competencies and course materials that
would help studcnts meet certification and licensing standards. The staff who attended also worked
on ways to integrate the vocational curriculum with academics. At Duncan Polytechnical High School
in Fresno--a vocational high school--the building trades and air-conditioning courses were redesigned
to incorporate modules from CORD’s Principles of Technology course; some modules arc tcam
taught by the vocational and academic instructors.

" To a limited cxtent, applied curricula have been introduced at the postsecondary level as well.
CORD applied academics materials have been ad();;tcd to varying degrees by SCCCD faculty. Some
faculty have incorporated CORD’s Applicd Math I into their college developmental-level classes.
It should be noted that the same curriculum is being used in grades 9 through 11 in several of the
other consortia discussed in this report.

Articulation efforts have led to some shifts in vocational-technical courses in the consortium
schools. Most often, aligning sccondary and postsccondary courses has produced changes in high
school rather than college courses. Fresno Unificd administrators report that some vocational courses
have been upgraded as a result of this process. The modifications made by various high schools to
ensure that their course teaches the same competencies covered in the first-semester college course
to which it is articulated have resulted in greater standardization in vocational curricula across
consortium schools. A positive outcome of this process, according to one college instructor, is that

students from differcnt schools are more likely to have learned similar material when they reach the
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advanced technical course at the college. As a result, the college instructor’s course preparation and

instruction can be more focused.

C. RECRUITING, GUIDANCE, AND CAREER DEVELOPMENT

Because the State Cente-r consortium is promoting Tech-Prep as a diverse menu of reforms
rather than a program track, there werc no identifiable Tech-Prep students in fall 1993. The
consortium’s goal is to bring about reforms to enhance the education of most or all students, raiher
than to create a program for a select group. As a result, neither the consortium nor individual
member schools define certain students as "Tech-Prep." At state request, SCCCD is preparing Tech-
Prep marketing matcrials for statewide use, but so far these matcrials have not played a central role
in local implementation, because the consortium has not emphasized recruiting specific students or
marketing an identified Tech-Prep program to students or parents. In a few schools, however,
specific career pathways have been defined and promoted, and students have been enrolled in these
COUTSC SEquenCces.

Consortium staff have emphasized development of career awareness and dircction as an
objective, but cach district and school addresses this objective in its own way. Some new initiatives
arc being developed:  for cxamble, Sanger, Clovis, and Fresno High Schools are introducing a
program that links students with busincsses. In graécs 10 through 12, small groups of students
participatc in ficld trips and job shadowing to expose them to different careers, to complete mock
job applications, and to develop resumes and portfolios. Volunteers from area firms such as Dow

Chemical conduct scminars for students and serve as occasional mentors.

D.  GOVERNANCE AND RESOURCES
The State Center Tech-Prep Consortium is led largely by college staff, but a variety of secondary
and postsecondary staff arc involved in consortium governance and activities. Efforts to define and

promote reforms associated with Tech-Prep are conducted through a formal structure of committees
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and working relationships that was used successfully during the articulation efforts of the late 1980s
and early 1990s.

There are two main groups that govern the consortium--a steering committce and a2 + 2 + 2
coordinating committce. The stecring committee, which meets monthly, includes consortium staff,
the supcrintendents and principzls of the five districts originally targeted to pilot Tech-Prep, relevant
college deans and department chairs, and ad}ninistrators of the ROP offices. This high-level group
was intended to include only individuals who could commit to and carry out policies or decisions
agre.d to at the meetings; teachers or counselors, who would nced approval before implementing any
activitics, werc excluded. Teachers, counsclors, and college facuity are, however, included in the
coordinating committee. This committee has existed since the early work on articulation began, and
its membership has remained fairly stable. The function of this committce seems primarily to kcep
all of the consortium partners awarc of consortium actiivitics and to provide a forum for discussing
issues or problems.

The ongoing work of the consortium is entrusted to a staff of about cight. No staff salaries arc
pad from the consortium’s Title IIIE Tech-Prep grant, becausc the -consortium sought to
institutionalize Tech-Prep by encouraging partners to commit financially to the consortium’s work.
Almost all staff members were either college staff or were hired by the college specifically to assist
in 'l;cch-Prcp implementation. One person who works nearly full-time on Tech-Prep is from the ROP
office; another is from the Fresno Unificd School District. Salaries of five consortium statf are paid
by special grants the consortium reccived from the state Dcpartmcnt‘ of Education and the
Chancellor's Office of California Community Colleges. One of these grants involved dcvéloping
carcer pathways in the industrial technology arca, and the other involved creating outrcach and
guidance matcrials for statewide use. Consortium staff produce a newsletter to update members on

consortium activitics and upcoming events, act as a curriculum clearinghouse, and provide other forms

of technical assistance.
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Tech-Prep funding, not required to support consortium staff, is instead used to promote staff
development. Most of the consortium’s $60,000 Title I1IE grant for 1992-1993 was used to pay for
release time of secondary and postsecondary personnel to attend staff development sessions, and for
outside experts to provide technical assistance and staff training.

Independent of the Tech-Prep steering and coordinating committees, separate advisory
committees for occupational programs at the secondary and postsecondary levels have existed for
some time. The ROP administrators are trying to strengthen these committees, promoting the idea
of having college faculty and secondary teachers form joint advisory committees for occupational
programs. ROP is also requiring the committee for each program it funds to maintain a ratio of three
busincss representatives for each teacher, and to hold at least two meetings annually, in an attempt

to revitalize these committees and infuse them with an employer perspective.




V1. GAINESVILLE, FLORIDA

The Tech-Prep consortium in Gainesville was formed by Santa Fe Community College (SFCC)
and the School Board of Alachua County (SBAC) and its eight high schools. Building on a long
history of collaboration, the college and the school district established a Tech-Prep liaison committec
in 1990, and later applied for and received an initial Title IIIE grant for school yecar 1991-1992. In
school year 1993-1994, the consortium expanded to include neighboring Bradford County, with its onc
high school and a technical center, a satellite campus of SFCC, and one campus of four-year St. Lco’s
College.

The economy in which the Gaincsville Tech-Prep program is developing can be described as
bimodal. On the one hand, the University of Florida--with its 35,000 students and prestigious medical
school--and several other hospitals have attracted a sui)stantial upper-income professional population.
Incomcs for the rest of the area’s population, however, are low. About 55 percent of the clementary
school population is eligible for frec or reduced price lunches; furthermore, a survey in the late 1980s
showed that more than 90 pcreent of all cmployces in the county earned less than scven dollars per
hour. The county boasts four or five large manufacturing firms, employing from about 175 to 1,300
workers, but no new major employers have begun opcrations in about a decadc.

The development of Tech-Prep builds on years of close cooperation between SFCC and the
Alachua County Schools. From the latc 1960s through 1973, the college and the district used several
cooperative arrangements to run vocational programss, including having the college run sccondary
vocational programs out of a former junior high school at one time. Since 1974--long before the
advent of Tech-Prep--the college and the district have offered high school juniors and scniors several
options for dual cnrollment in the Santa Fc Community Collcge High School Program:

* Vocational Dual Enrollment. Qualifying high school students can take both their
occupational and acadcemic classcs at the college, earning credits toward a postsccondary
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occupational certificatc or an Associate of Science (A.S.) degree. In 1992-1993, morc
than 300 students participated in this, the largest of the dual enrollment programs.

* Academic Dual Enrollment. Students who have exhausted high school offerings in a
particular subject can take a full academic program, including college-level classes at
SFCC, or can take some college classes and the remainder of their course work at their
home high school. For college-level academic classes, they carn credits toward both a
high school diploma and an Associate of Arts (A.A.) degree.

* Early College Admit. Students who feel unchallenged in high school can take a college

placcment exam to qualify for enrollment in a full college-level program. Each year, a
few students satisfy requirements for an A.S. or A A. degree at the same time that they
are granted a high school diploma.

 Fine Arts Dual Enrollment. Students in grades 9 to 12 can take SFCC courses in the

visual arts, dance, music, and theater, if these course arc not available at their high
school. Course credits can be applied to an A.A. degree.

This wide range of dual enroliment options facilitates the development of Tech-Prep in several
ways. It allows expansion of course options for high school students without duplication: for example,
students who are ready for advanced algebra in a high school that does not offer it can take the
course at college. Taking courses on a college campus can also build students’ maturity and self-
esteem, and these students can carry positive information about community college programs back
to high school campuses.

Tech-Prep in Gainesville builds on the carlier dual enrollment vocational program in thrce ways.
First, the consortium is systematically developing articulated programs of study covering four years
of high school and postsecondary study, cach Icading to a college certificate or degree in an
occupational specialty. Second, applied academics curricula are being developed and introduced in
grades 9 to 12, and to some extent at the college level. Third, the carcer development
process--including development of individual programs of study, career awareness and carcer-focused

curricula, and workplace cxposure--has become more systematic. These changes arc being driven by

an claborate Tech-Prep governance and planning structure.
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A. ARTICULATION AND PROGRAMS OF STUDY

The salicnt feature of the emerging Tech-Prep program in Gainesville is the implementation of
a comprchensive form of secondary/postsecondary articulation. Since 1974, thc dual enrollment
programs opcrated under an articulation iagreement that specified the responsibilities of SBAC and
SFCC., the basis on which they shared costs and revenues from dual enrollment programs, and the
manner in which credits earned in SFCC courses would be calculated as high school credits.! The
new Tech-Prep articulation agreement incorporates and extends the terms of the earlier one. It
defines four key aspects of Tech-Prep for students who choose Tech-Prep over the University Prep
program:

1. A planned sequence of high school and ccllege courses leading to either an occupational

certificate or an A.S. degree

2. Completion in high school of upper-level math, English, and science/technology courses
taught using applied curricula and instruction methods

3. Expanded opportunities to participate in dual enrollment programs and to earn college
credits in high school ’

4. Programs of study focusing on technical preparation in high-skill arcas in a wide range
of carcer ficlds

Thesc key fcatures mark the shift from course articulation to articulation of programs. Each of
the roughly 35 programs of study developed to date scts out a student’s full academic and vocational
program for gradces 9 to 12 and for community college, with the exception of one elective cach
semester. Furthermore, many programs of study recommend appropriate electives, as well as co-op
work placecment.  Each program of study identifics the college-level programs, and the courses in
these programs, for which credit can be earned in a specific sequence of high school vocational

courses. For example, a student who completes three years of progressively more advanced drafting

'Dual enrollment programs offer financial advantages because the college carns some state aid
for cach college-level course taken by high school students, while SBAC carns full-time state aid for

dually cnrolled students, even though they may be taking most or even all of their courses at the
college.
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and design technology classes in high school can earn credit for a four-term college sequence. Most
college credit earned is based on the vocational component of the students’ high school program, but
college credit in mathematics can also be awarded to students who take college-level intermediate
or advanced algebra in high school. College credits are awarded, however, only if a student completes
the cntire secondary portion of the program of study, including both vocational and academic classes.

Programs of study are grouped in broad clusters, but students choose an occupational specialty.
For purposes of organizing planning committees and structuring marketing materials, the consortium
has dzfined nine broad career clusters: (1) business and mafketing; (2) computer science; (3)
technical education; (4) industrial technology; (5) electronic engineering technology; (6) health
occupations; (7) environmental scicnce; (8) agritechnology; and (9) human services. When students
begin Tech-Prep in ninth grade, however, they choose a particular occupational specialty within one
of these clusters. For example, within the computer science group, students can choose computer
programming analysis, computer information systems analysis and applications, or business data
processing. In industrial technology, they can choose automotive technology, automotive service
technology, industrial machinery maintenance and repair, or residential construction and building
technology. The choice of a program of study for a particu’lar occupational specialty——identiﬁed by
the postsccondary program in which it culminates--gives students a clearly defined path of required
study leading to a postsecondary credential. Choices of a specific occupational program made in
ninth grade can be reexamined later; the similaritics among requirements for rclated specialtics allow
students considerable latitude to change their minds during the first few years of high school, without
extending the overall time required to reach their degree objective.

Although about 35 articulated programs of study have been defined, students’ choices are
somewhat narrower in practice. Each high school chooses which programs to offer, on the basis of
the school’s strengths in its existing vocational programs, as well as the intcrests and eagerness of

academic and vocational teachers to get involved. High school offerings are also partially determined




by district decisions to create certain magnet programs--such as an Institute of Health Professions

(IHP) at one high school and an environmental horticulture program at another. Most students
currently choose from among the existing vocational programs for which articulated programs of study
have been developed--between 4 and 8 programs at each of six high schools, but 11 at one high
school and 16 at the SFCC high school.2 Some students, however, can choose a program offered
at another school and can ride a school bus to attend the program.

Given the many options built into programs of study in Gainesville, the consortium’s Tech-Prep
model can be characterized as "4 + almost anything.” Some programs lead to an A.S. degree, which
gencerally requires 64 college credit hours, or more than two years of full-time study. Others lead to-
an occupational certificate after one or two years of college. Some programs .havc multiple exit
points. For example, a student can complete the high school portion of some health programs and
exit with a marketable skill as a phlebotomist, go on to the community college for onc semester and
get a certificate as a paramedic, attend college a full two years and get an A.S. degree in cmergency
medical scrvices, and then pursue a baccalaurcate degree in health administration through St. Leo's
College. Under Floridas uniform coursc numbering system for state colleges and universitics,
students can readily transfer academic credits from community colleges to four-year statc institutions
SFCC is ncgotiating with scveral colleges and universitics to allow graduates of occupational

technology programs to transfer credit into other bachelor’s degree programs.

B. CHANGES IN CURRICULUM AND INSTRUCTION
¢
Every program of study emphasizes exposing students to higher-leve! academic material than was

typical in the gencral and vocational cducation tracks. Students choosing any of the articulated

occupational programs of study must take the following in high school:

“Secondary vocational programs in Florida must demonstrate positive employment outcomes to
iceeive continued funding. If, for three years in a row, they cannot demonstrate that 70 percent of
program graduates become cmployed in a related ficld, state funding may be terminated. The
consortium relics on this overall policy to ensure that the articulated programs it offers prepare
students for demand occupations.

] 1
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¢ Four years of math (compared with the three-year state requirement)

¢ Four ycars of English, including two of applied communications

* Three or four ycars of science, typically including Principles of Technology and

biotechnology (Applicd Biochemistry). In less science-oricnted fields, such as business
administration or fashion marketing technology, three years are required. In more
technical ficlds, students may be required to take general science, two years of applied
scicnce/technology, and a college-level science course at SFCC in 12th grade--such as
anatomy and physiology, circuit fabrication, or herbaceous plants.

Changing the academic classes taken by Tech-Prep students has been a gradual process.
Committees representing the college, high schools, business, and the community had to be formed
to develop or adopt curricula (scc Section D). Teachers interested in applied curricula and
innovative approaches to instruction, such as hands-on, sclf-directed inquiry and cooperative learning,
had to be rccruited. Teachers had to be trained, and labs had to be equipped. The process is not
yet complete, nor does it affect only Tech-Prep students. Although applied academic curricula are
being introduced as part of Tech-Prep, some students who are not technically enrolled in Tech-Prep,
such as vocational students in programs not yet articulated with the college, also take such classcs.
Students in 11th and 12th grades who were enrolled in articulated occupational programs in the 1993-
1994 school year were taking applicd academics classes but not necessarily in all three target subjects.
Morcover, as the "start-up group,” they had not taken applicd classcs in 9th and 10th grades.

Although the fall 1993 sitc visit did not clarify the precise extent to which revised academic

classcs arc available in each school, clear examples of applicd academics instruction were obscrved:

* In an Applicd Math class for 11th-gradcrs, students practiced estimating the perimeter
of a large huilding. They first established the number of paces and thc number of
scconds required to walk 100 feet--working in small tcams and walking the distance
scveral times to cstablish average rates. They then walked the perimeter and measured
it in paces and scconds, applying computed ratcs to estimate the total distance.

* In a biotechnology class (bascd on a commercially available Appliecd Biochemistry
curriculum), students cntered the lab and immediately went to work in pairs on an
exercisc designed to demonstrate the relative cffectivencss of various compounds in
extracting water vapor from air.  The instructor circulated among them, answering
questions and giving occasional advice.




* Inan Applied Communications class made up largely of students who were also enrolled
in an automotive technology program, the instructor asked students to definc a new
-automotive product and develop an outline for a commercial to advertise it. Students
sat in small groups, struggling for reasonable ideas and words to cxpress them. Students

in Applied Communications classes work part of the time in a computer-equipped writing
lab, in which teachers stress the ability to write very short but technically correct
memoranda--emphasizing complete sentences, sentence structure, punctuation, and

spelling.

Instructional approaches used in applied academics classes, such as cooperative learning, to some
extent affect teachers of other classes that Tech-Prep students might take. For example, some
students in a Tech-Prep articulated program were observed in an English IV class that was not bascd
on an applicd academics curriculum, but rather stressed reading of classical literature. The students
had read a portion of Macbeth; working cooperatively in small groups, cach with an appointed
recording sccretary, they were developing lists_of Duncan’s characteristics and the basis for their
judgments, reporting their conclusions and justifications to the whole ‘class.

Although curriculum enhancement to date has concentrated on academic rather than vocational
classes, and on the secondary rather than the postsecondary level, there are exceptions. In developing
articulated programs of study, curriculum committces work to align the technical content to be
covered in high school and college courses. In the process, changes have bcen made in some
sccondary vocational classes, such as the adoption of a college-level textbook on drafting and dcsign.
Concepts of applied academic instruction have also begun to affect some college-level classes; the
college math instructor who teaches Applicd Math to high school students has also developed a
college-level course using applied methods and exercises relevant to automotive technology, building
construction, and other occupational fields.

Through the IHP at Gainesville High School, movement toward forming carcer academics has
also occurred. Students from Gainesville High or other high schools who choose any of the health-
related programs of study attend this magnet program for their academic classes, which arc taught

by a team of cight tcachers who work only with IHP students throughout all four ycars of high
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school. Faculty report a great improvement ir. their own morale and in students’ effort and
responsibility. Teachers note that, in assessing student performance, they have begun to stress not
only academic skills but also personal habits that are important to employers. These habits include
willingness to volunteer and participate in group efforts. ability to cooperate and avoid conflict, and
attendance and punctuality. According to teachers, students respond to insistence on such habits.
Students reported that they were aware of and appreciated this emphasis on behavior and work

habits.

C. RECRUITING, GUIDANCE, AND CAREER DEVELOPMENT

Like many Tech-Prep programs, thc Gainesville consortium must overcome a common and long-
standing prejudice: that vocational education is for youths who cannot make it in college and who
can work effectively only .with their hands. Preference for the university is also common among
parents. A 1990 survey revealed that two-thirds wanted their children to go to college, and more
than half preferred a four-year collegc. Most who anticipated that their children might go to
community college saw it as an inexpensive start on a bachelor’s degree. (However,. the carcers that
parents perceived as high status and high paying generally required only an associate’s degree.)
Attitudes are changing, however, particularly among students, who generally view community college
more favorably than do their parents. There remains, however, an almost universal demand among
parents and students for aigh school programs that lead to college, as well as a distrust of traditional
vocational progra:as that might not.

Consortium leaders have therefore carefully framed students’ choice at the end of cighth grade
as a choice between two college-prep programs. Tech-Prep leads to college-level preparation for
technical carcers, beginning in the community college and potentially continuing at a four-ycar

institution. University Prep leads directly to four-year programs in the humanitices, scicnces, or arts.




Students who choose Tech-Prep then select a program of study with the help of a guidance
counselor.3 Counselors have been trained and given a carcfully prepared manual that sets out the
objectives and advantages of Tech-Prep, as well as the programs of study for each of the dozens of
occupational specialties. SBAC and college staff make a concerted effort to market Teci-Prep to
students, parents, and the community. Early in the year, consortium staff send a Tech-Prep brochure
and letter to eighth-grade students and their parents. College staff make presentations at the middic
schools and high schools about college occupational programs that students can enter through Tech-
Prep, as well as other dual enrollment options. Guidance counselors make their regular presentations
in preparation for individual meetings with each student to develop their high school plan and ninth-
grade course selection; these presentations now give equal weight to the Tech-Prep and University
Prep options. A promotional campaign--including paid radio and television announcemerﬁs, talk-show
appearances, press releases, a Tech-Prep video, and speeches to civic and business groups--has
substantially raised public awareness. According to consortium staff, this heightened awareness is
evidenced by the fact that local newspaper articles about education, employment, and factors affecting
the future American work force frequently refer to Tech-Prep as an established program.

By fall 1993, some students in all four high school grades had choscn Tech-Prep and had
developed programs of study. The first two of these cohorts were stili start-up groups; that is, they
had developed their programs of study in the 10th or 11th grade, rather than in the 9th grade as
called for in the program design, and had taken a less complete sequence of applicd academics classes
than younger students will. A total of 485 students in 11th and 12th grades were counted as Tech-
Prep participants. Including 9th and 10th gradcrs, almost 2,000 in~h school students had chosen

Tech-Prep and were pursuing academic and vocational courses based on a program of study for an

articulatcd program.

3Not all vocational programs arc articulated with college programs, so the traditional vocational
track also exists.
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Although only a few cohorts of students have been recruited thus far for Tech-Prep, the program

is still developing, and consortium staff recognize the challenge of attracting a Tech-Prep student
body that matches district demographics. The Alachua County Schools’ student population as a whole
is about 66 percent white, 27 percent African American, and 7 percent Hispanic. Thus far, the Tech-
Prep student population is more heavily white; for cxample, the vocational dual enrollment program
at the college, which has the largest concentration of Tech-Prep students among the eight high
schools, is 77 percent white, 17 percent African American, and 6 percent Hispanic and other groups.
Consortium staff have noted that African Americans arc more likely to choose business-related
programs rather than more technically oriented programs--perhaps because of persisten: concerns
about tracking of these studerts inio manual crafts--and that females are overrepresented in health
occupations and underrepresented in other technical ficlds.

Two strategics have been pursued that can contribute to Tech-Prep recruiting in general and to
attracting a balanced Tech-Prep population. SFCC has conducted special summer programs to attract
females and minority males to technical programs--giving participants bric{ exposure to various
occupational courses and arranging for them to go on ficld trips to cngincering firms and other
employment sites and mect with recent SFCC graduates who work in technical ficlds. The school
board is installing technology laboratorics in all district middle schools; cighth-graders who choose
this clective rotate through about 12 work stations during a secmester. At thesc stations, they work
in pairs to perform technological exercises, gather data, and prepare reports on their results.  For
cxample, students shape airplanc wings and test the lift generated by cach in a small wind tunnel.
These laboratories are part of a broad strategy to promote wide acceptance of and interest in
technical carcers, and to develop skills in independent inquiry and tcamwork.

Activitics designed 1o expose students to the workplace arc also part of a broad strategy to
promotce carcer focus. The most systematically planned activity is the IHP workplace component.

Every IHP student is placed in a volunteer job at a hospital, clinic, or other health facility for 2 to
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3 hours per week, or about 75 hours per year. Students are matched with workplaces that they can

reach on their own; in some cases, schools provide transportation. Beginning in 1994-1995, SBAC
staff anticipate placing 9th- and 10th-grade students in these limited volunteer roles, and placing 11th-
and 12th-graders in more intensive rotations at various hospital departments, for unpaid, practical
workplace training. For the general student population, SBAC offers an annual career shadowing

day for juniors and seniors that has attracted as many as 600 participants.

D. GOVERNANCE AND RESOURCES

A five-level governance structure has been developed to guide the development of Tech-Prep
in Alachua County. The linison committee, which meets once a year, is composed of senior
administrators from both the college and SBAC, the Tech-Prep coordinator (from the college staff),
and the SBAC supervisor of vocational programs. A large leadership advisory committee, which meets
twice a year, includes numerous representatives’ of all key groups--college and school district
administrators, faculty and counselors from the college and the high schools, employers, civic groups,
and community residents. Membership for this committee is large, to allow formation of curriculum
review, evaluation, community awareness, and counseling subcommittees that also include representatives
from the same key groups. The first two subcommittees include smaller working groups--the former
for review of new curricula in math, science, and English, and the latter for functions such as
communications with parents, development of business partnerships, and creation of Tech-Prcp
markeiing materials.

The final two governance bodies develop programs of study. Curriculum development committees
have been formed for each of the nine occupational specialty clusters. In turn, these committees
have occupational subcommittees, which develop a program of study for each occupational program
and submit it for review by the higher-level committees. This complex structure has one noteworthy
strength: at all levels, all parties are represented, including the college and the schools, academic and

vocational faculty and counselors, and employers and community and parent mentors. After defining
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programs of study and the courses they include, the curriculum development committees continue to
meet, somewhat less frequently, to develop more detailed curriculum materials and teaching
strategies. Committee members--high schocl and college vocational and academic instructors--often
conduct mutual classroom observations to enhance their understanding of each other’s teaching
methods and course content and to refine teachiny strategies.

The college’s Tech-Prep coordinator and the SBAC's supervisor of vocational programs play lcad
roles in this complex governance structure. The Tech-Prep coordinator administers the consortium
funds (in 1992-1993, a $200,000 Title IIIE grant and $50,000 in local funding). Title IIIE funds were
used primarily for the consortium coordinator and part-time clerical staff as well as for staff training,
curriculum development, and cquipment purchases for applicd academics laboratories. Other Perkins
Act funds have been used to provide staff training on intcgration of vocational and academic
" instruction. A Perkins Act scx-equity grant supported a summer program at the college to attract
females to technical programs involving bricf cxposure to scveral technical ficlds. JTPA funds

supported a similar summer program for minority males. A statc grant has helped finance IHP

development.




Vil. HARTFORD, CONNECTICUT

Soon after the passage of the 1990 Perkins Amendments, the Capital Region Tech-Prep
Consortium was developed as a joint initiative by Capital Community-Technical College (CCTC), the
Hartford Public School district (which includes three high schools), and a vocational high school
scrving the greater Hartford area. The state Department of Education designated the college as the
consortium’s fiscal agent for Title JIIE grants, and the consortium received its first grant in early 1992.
In 1993, the college expanded its Tech-Prep partnership to include four suburban districts (cach with
onc secondary school), using the Tech-Prep model developed with the Hartford Public Schools as a
basis for this cxpansion. ﬁis profile, however, focuscs on the collaberation betwecen the college and
the Hartford school district.

Efforts to devclop a Tech-Prep program in Hartford are unfolding against a backdrop of
considerable change and, in some respects, turmoil in the participating educational institutions and
in the local cconomy. The college partner, CCTC, is still going through organizational changes
associated with the merger of Greater Hartford Community College and Hartford Statc Technical
College that crcatcci CCTC. For scveral years, the Hartford school district has experienced severe
financial difficultics, resulting in budget cuts, threats of massive teacher and administration layoffs,

~and the highly publicized possibility that the district will contract with a private firm to run the
schools. Although the greater Hartford arca has long been home to some important large employers,
including several hospitals, Pratt and Whitney and United Technologies plants, and national insurance
company hcadquarters, many have substantially reduced their labor force. By 1993, Pratt and
Whitney's technical training staff, for example, had declined to 4 from 45 a few years carlicr.

Formation of the Tech-Prep consortium was the first substantive atlempt at collaboration
between CCTC and the Hartford district. Although an agrccment arti‘culating the vocational child
caie course at one Hartford high school had been developed about three years before the consortium
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was established, this agreement was negotiated by individual faculty and was not part of a broadcr

articulation effort. Moreover, few students were taking advantage of the opportunity to earn college
credit in high school. Still, the district's vocational division (called the Career Readiness Unit) viewed
this early agreement as a foundation for discussions with the college about articulation in other
occupational areas.

Further development of course articulation has been the primary thrust of Tech-Prep efforts so
far. This effort has involved some curriculum changes at the secondary level. The district has also
defined groups of articulated academic and vocational courses at the 11th- and 12th-grade level as
Tech-Prep programs of study or "occupational clusters” that are recommended to interested students
who apply and meet specified criteria. By fall 1993, the district and the college had defined two such
programs in technical fields and were conducting pilot tests of program clusters in two other fields.
District staff had also defined coursc clusters for other fields that may be articulated with other
nearby colleges offering relevant programs, even though these colleges are not formally part of the

Capital Region Tech-Prep consortium.

A. ARTICULATION AND PROGRAMS OF STUDY

The Hartford consortium’s efforts through 1993 were dominated by the development of
articulated "clusters"--groups of academic and vocational high school courses for which students can
earn co]]ege credit. By fall 1992, Hartford Public Schools and CCTC had defined clusters for two
high-priority arcas: (1) manufacturing technology: and (2) health occupations. Students in all threc
high schools began to take cluster courses in these two arcas in fall 1992 and 1993, respectively.
Secondary cluster courses had also been identificd for three other fields: (1) child care; (2) law
enforcement; and (3) culinary arts. Each high school chose whether to implement one or more of
these clusters and to cnroll students in cluster courses in fall 1993 on a pilot basis.

Each cluster definition includes particular courses in the 11th and 12th grades. The clusters

comprise vocational, English, and science courses in the 11th grade, and the relevant vocational




course and a math course in 12th grade. In the 1993-1994 school year, the cluster recommendations
for specific academic courses differed. During that year, the clusters for health occupations and child
care included English comrosition and black/urban literature in 11th grade, whereas the
manufacturing technology, law enforcement, and culinary arts clusters included‘ Applied
Communications. Variations in recommended English courses reflected CCTC staff’s view that
different postsecondary programs required different competencies. Because the district’s objective
was to articulate all cluster courses, it accepted the college’s preference, although district staff would
have preferred to include Applied Communications as the core 11th-grade English course for all
clusters.!

These cluster definitions are quite nonprescriptive. District stalf vicw thesc clusters as
rccommendations rather than requircments, so the actual effect on courses taken by Tech-Prep
participants in each program area can vary. Students must take the identificd vocational course,
because it defines the cluster. However, district staff expect that students will take a varicty of
English and science courses in 11th grade and various math classes in 12th grade, depending on their
ability and past performance, rather than only the rccommended cluster courscs.

The identified Tech-Prep clusters focus exclusively on high school courses, although successful
students can earn college credit in them and move on to postsecondary programs. The cluster
definitions include recommended academic and vocational courses only at the secondary level.
However, the articulation agreements for courses in cach cluster establish the conditions under which
students can earn CCTC credit for high school work. Only students who carn a grade of C or better
in an articulated high school course can receive college credit for the course anc skip over the
equivalent entry-level college course. Credit can be granted not only for vocational courses, but also

for the recommended English, science, and math courses, including thosc that usc applicd curricula.

"The college and district eventually agreed to recommend Applicd Communications as the 11th-
grade English course for all Teeh-Prep clusters.
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The Hartford Public Schools district has extended its efforts to dcvelop and articulate
occupational clusters to postsecondary institutions other than CCTC. CCTC lacked a postsccondary
program: in culinary arts, and it; resistance to pursuing a business cluster without grant funding for
a college-level coordinator stalled district efforts to develop articulation with the CCTC business
courses. The school district explored the possibility of articulating these program arcas with other
nearby colleges. Agreement was slowed by several factors. For example, existing waiting lists for
postsecondary program slots and special preconditions for developing articulation agreements imposcd
by one college led the district to pursue other partners.? Despitc such obstacles, the school district
reached agreements during the 1993-1994 school year with another local two-year college to articulate
business cluster and culinary arts clu;ter courses that would apply to all three high schools. Students
were expected to begin taking recommended cluster courses in fall 1994,

Developing students’ sense of Tech-Prep as a clear program of study rather than just an
articulated vocational course has been difficult for two reasons: (1) school staff’s skepticism or
reservations about Tech-Prep; and (2) coursc scheduling problems. Neither high school students nor
counselors consistently view the recommended academic courses as a fundamental part of Tech-Prep.
In one high school, for example, Principles of Technology has been made available, but counsclors
scheduled some Tech-Prep students into other physics courses, including more advanced College-Prep
classcs. They did so because they were unsure of the new course’s merits and believed the more
traditional courses would be more suitable for students and would better preserve their options for
going to a four-year college. The resulting low cnrollment in Principles of Technology forced
cancellation of the class that ycar. Other counsclors, concerned that the Tech-Prep articulated
academic courses would be too difficult, scheduled students into lower-track classes. High school

administrators have not always put priority on adjusting the master schedule to facilitate Tech-Prep

?For cxample, the college insisted that the vocational instructor in cach high school enroll in and
complete the full college course that would be articulated with the high school coursc.
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students’ enrollment in the required cluster courses; many participating students have been unable
to take the defined sequence.

As of fall 1993, little priority had becn placed on grouping students together for the classes
recommended in their chosen cluster, or for integrating academic and vocational course curricula
within cach cluster. For the manufacturing technology cluster, a team of teachers developed special
modules for- Applicd Communications relevant to manufacturing; most of the schools tried to group
students i_n this cluster for at least this one academic class. However, for the most part, Tech-Prep
students were not consistently grouped by program arca in their academic classes. English classes
included students in both child care and health occupations; students in child care, culinary arts, and
law enforcement were taking the same Principles of Technology classes (called "Applied Physics").
Despite some plans for tcaming tcachers in cluster courses, cost constraints and class scheduling
difficultics preventcd these arrangements. As of fall 1993, there was little contact between academic
and vocational tcachers, and thus little cffort to link academic classes to students’ vocational

curriculum.

B. CIIANGES IN CURRICULUM AND INSTRUCTION

By fall 1993, the Hartford consortium was pursuing two objectives in its curriculum and
instructional changes. First, cfiorts were being made to introduce a more applied curriculum in
academic courses for Tech-Prep students to increase their motivation and interest in science and
English classcs. Sccond, in developing the cluster definitions and course articulation, the consortium
was introducing some academic classcs with greater academic challenges and highcr standards.

Applicd academic curricula have been introduced for most of the clusters defined by the district,
in classes open only to Tech-Prep students. The defined clusters for manufacturing technology, child
care, culinary arts, and law enforcement include Applicd Physics. This course, which is based largely
on the Center for Occupational Rescarch and Development (CORD) Principles of Technology

curriculum, is taught in a specially built laboratory in cach of the three high schools. The clusters for
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manufacturing technology, law enforcement, and culinary arts also include Applied Communications,

a combination of the English course taken by most 11th-grade students and some modules from the
Applied Communications package from the Agency for Instructional Technology (AIT). The health
occupations cluster--known as the health academy--does not recommend any applied academic
courses. This pattern of recommendations for applied academic courses in fall 1993, however, was
expected to evolve by the next year; starting in school year 1994-1995, all Tech-Prep clusters would
recommend Applied Communications as the 1 1th-grade English course. For applied academic courses
included in cluster definitions, the district provided some guidelines on course structure, but individual
teachers can modify and emphasize different curriculum components. As a result, the extent to which
classes incorporate applicd approaches or are relevant to particular occupations varies considerably.

To a limited extent, the process of defining occupational clusters introduced expectations that
some students would take more rigorous courses. Tech-Prep students are urged to take a college-
level math class in 12th grade, although this course is not currently articulated. CCTC and the school
district defined this honors math class to combine trigonometry, algebra 11, and precalculus matcrial,
as well as some physics applications. Students would have to complete algebra I and geometry, with
a grade of C+ or better, to enroll in the course. CCTC and a consortium business partner, United
Technologies, strongly recommended offering this course to 12th-graders. The course was cxpected
to become available in‘school year 1994-1995, when the first full cohort of Tech-Prep students
reached 12th grade.’ The number of schools at which the course would actually be offered, however,
was expected to depend on the number of students eligible to take it and on whether counselors
referred enough students to satisfy the 15-student minimum required in cach school.

Existing high school vocational courscs arc also being upgraded to align them with the college
Courses to which they are articutated, although some changes have encountered difficulties. An

intensive two-year health occupations program was adopted in all threc schools, emphasizing skill

3A small pilot cohort of Tech-Prep students in manufacturing technology rcached 12th grade in
full 1993, but the college math class was not yet offered.
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development rather than brief exposure to careers; this program supplements the one-semester
introduction to health careers course, which is now geared more toward sophomores. The second
year of the health occupations vocational component is now designed to focus on job shadowing and
internships at medical facilitics.* A traditional mectalworking/machining class was upgraded into a
manufacturing technology course, with the intention of focusing on processes rather than machines,
refying more heavily on computers, and providing greater integration with communications and math
skills. In fall 1993, however, delays in equipment delivery were limiting this transition. In the health
and manufacturing clusters, vocational courses were to be based on the textbooks used by CCTC

faculty tcaching similar courses. Usc of thesc texts was a precondition for articulation, but first-ycar

experience indicates that the Tech-Prep students selected so far may lack the strong rcading skills and

rcading habits these texts demand.

C. RECRUITING, GUIDANCE, AND CAREER DEVELOPMENT

The approach to selecting participants in the defined Tech-Prep clusters reflects some divergence
of prioritics between the school district and CCTC. The college argued strongly that students should
be carefully selected on the basis of fairly stringent criteria to maximize their chances of succeeding
in the articulated cluster courses and more advanced college courses. Although district staff initially
agreed to high entrance standards, they had some concerns that these standards might discourage
students from applying and might limit Tech-Prep participation. The formal application for Tech-
Prep funds submitted by the consortium reflected the college’s viewpoint, specifying that students

sclected to start in the clusters as 11th-graders must:

+ Have at Icast a C average through 10th grade

« Have no more than 10 unexcused absences during the past semester

*The first group of Tcch-Prep students in the health occupations cluster reached 12th gradce in
fall 1994. In fall 1993, thesc internships were still being planned.
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* Be willing to attend after-school and summer programs for additional lab exercises and
workplace experiences

* Be willing to sign and have a parent sign a contract committing to the, program

* Submit two letters of recommendation from teachers or counselors

¢ Complete an interview with a team of Tech-Prep counselors and teachers to demonstrate

interest in and readiness for the program

Adhcrence to these admission standards was uneven as of fall 1993. Becausc students must he
admitted to Tech-Prep in order to enroll in the cluster vocational course, high schools were under
SOmMC pressurc to accept any students who expressed an interest in one of the Tech-Prep vocational
courses, whether or not the students met all of the Tech-Prep program criteria. This flexibility has
raiscd concerns among college staff about whether Tech-Prep students will be ready for the demands
of a college program, and whether there will be substantial attrition before they rcach the college
level. The college’s concern appcarcd warranted by some limited high school results: in the first
marking period during fall 1993, only 54 pereent of students in the health occupations cluster across
the three high schools were earning a grade of C or better--the minimum that will be required to
receive college credit under the articulation agrcement.’ District staff reported that more than 60
percent of the students had achieved the minimum grade by the end of the second marking period.

These concerns in the first few years of Tech-Prep implementation may also be duc in part to

a recruiting approach that reflects the schoo! district's flexible vision of Tech-Prep rather than a clear
cmphasis on it as a demanding, high-standards program. To stimulate students’ interest, high school
counsclors make brief presentations during sophomore home room periods and use hall posters,
newsletters, carcer days, and one-on-one counseling scssions to spread the word. Despite cfforts to

promote the Tech-Prep clusters as carcer preparation, students’ motives for entering the programs

SAttrition from the program may occur for reasors other than poor performance. In all three
schools, there was attrition between the first and second year of the manufacturing technology
program among students who expected a high-technology course with a well-cquipped laboratory, but

lound that delays in equipment delivery left them in what was still largely a traditional metalworking
and machining  kshop.
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are quite mixed, according to staff. Counselors report that some students are attracted to Tech-Prep
by the idea of earning college credit in high school; others are interested in learning skills (child care,
technology, cooking, legal terminology) that might be useful in their everyday lives. Relatively few

students, according to counselors, appear to choose a Tech-Prep cluster as a way of preparing for a

carecr.

Any effort 1o characterize enrollment in Hartford's Tech-Prep clusters is reduced to a count of
students enrolled in the vocational courses that are included in the Tech-Prep cluster definitions.
Because of the difficulties described earlier in scheduling students into the cluster academic classes,
students are counted as "in Tech-Prep if they take the cluster vocational course, even if they arce not
taking the suggcstcd academic courses. In onc high school, 1993-1994 cnrollment included 20
students in law enforccment, 12 in health occupations, 11 in child care, and 12 in the first year of
manufacturing technology and 5 in the second year. Each of the other two high schools had a total
of between 30 and 50 students in Tech-Prep. Overall, Tech-Prep cenrollment is likely to increase,
however, with thc implementation of the business and culinary arts cluster starting in school year
1994-1995. The siudents cnrolled in Tech-Prep reflect the racial/ethnic distribution of the city
schools--primarily African American, Latine, and other minority students, with fewer than 10 pereent
whitc students.

Although students’ focus on carcers may not always be central to their choice of 'fcch-Prcp
clusters, consortium staff arc trying to develop workplace expericnees that can foster greater carcer
direction. The manufacturing technology program offcred internships, sponsored by Pratt and
Whitney, to intercsted Tech-Prep students between grades 11 and 12 in summer 1993, Students were
paid morc than $6 per hour for six weeks to work at a ncarby facility where they lcarned about safety
procedures, measurcment, and machine operations. Pratt and Whitney's continued sponsorship of
the internship is uncertain, however, givcﬁ its own financial constraints. District and collcge staff

were planning to focus the 12th-grade scgment of the health occupations program around job
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shadowing and internships at local medical facilities. However, hospitals and other potential
employers on the health academy steering committee had not, as of fail 1993, been responsive to

consortium requests to commit to internship positions.

D. GOVERNANCE AND RESOURCES

In the early years of Tech-Prep in the Hartford area, governance has gradually evolved from a
somewhat fragmented process toward a more unified consortiumwide structure for guiding
implementation. At the start, relatively independent committees guided the development of various
Tech-Prep cluster programs, largely because of the way that the state of C()nneciicut funded local
consortia. Both sccondary and postsecondary partners have, however, been secking ways to
consolidate and coordinate all Tech-Prep development efforts.

The use of statc funding by occupational program contributed to some extent to the
fragmentation of governance. Through school year 1993-1994, the Connecticut Department of
Educatioz. awarded Title IIIE funding to local consortia for development of specific Tech-Prep
program arcas that met what the state considcred a Perkins Act requirement: a clear emphasis on
technology. In Hartford, Title I1IE funds were thus made available for the manufacturing technology
and health occupations programs, but not for the child care, law enforcement, and culinary arts
programs, despite the fact that the public school district had formulated and set out to articulate all
these programs to postsecondary ones. The college, as fiscal agent, considered the two programs
funded by Title IIIE grants to be the primary focus of its Tech-Prep collaboration with the Hartford

Public Schools. Although CCTC staff have worked with the district to some extent to develop

S

articulation agreements for the nonfunded cluster cascs, as of fall 1993, CCTC had concentrated its
cfforts on the occupational clusters for which its staff were spccifically funded.

Largely because of this program-focused approach to funding and Tech-Prep development,
CCTC, the Hartford district, and the suburban districts had no strong inceative in the first few years

to form a single consortium governance structure that would coordinate the activities of relevant

2 8y

-




college and secondary staff. Instead, four different groups played a part, as of fall 1993, in planning
or guiding Tech-Prep development: (1) a committee for the manufacturing technology cluster; (2)
a committee for the health academy; (3) district and college staff who met on an ad hoc basis to
negotiate the terms of articulation; and (4) commiitees of district and high school staff representing
all of the defined clusters.

A separate committee existed in fall 1993 to oversee development of the manufacturing
technology program, as part of a statewide initiative, rather than specifically to facilitate the joint
cfforts of CCTC and the Hartford district. This cngineering technologies stecring committee was
established in 1992 by the three community colleges working on Tech-Prep programs in this technical
arca: (1) Capital; (2) Three Rivers; and (3) Manchester Community-Technical Colleges. In addition
to representatives from the three colleges, the committee included representatives from employers
such as Pratt and Whitney and from the statc departments of education and labor. Hartford Public
Schools also had administrative representation on this committee, but tcachers, counselors, and
school-level administrators did not participate.

A health academy committce that reflects more complete representation of consortium members
was also established. It includes CCTC staff, sccondary staff from Hartford and the suburban districts.
and health industry cmployers, particularly from two hospitais. The college’s Tech-Prep coordinator
for the health academy facilitates these meetings, which began in spring 1993. Unlike the cngineering
technologies committce, this body includes not only the college and all of the consortium school
districts, but also line staff as well as administrators.

Although oversight committces werc formed for cach of the two funded programs, most
articv:ation arrangements have been worked out by groups of faculty from CCTC and the Hartford
schools, temporarily brought together to outline agrecements. These groups have worked only on

articulation; after thc agreements were reached, the members had very little contact.  This has
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resulted in a lack of continuity that has frustrated high school vocational teachers, who generally want
more interaction with their postsecondary counterparts, includirg team-teaching opportunities.

The Hartford district’s Career Rcadiness Unit has created its own committees to coordinate
Tech-Prep at the district level, including development of clusters for which the college did not receive
Title IHIE funds. The district’s steering committee includes tcachers from each relevant vocational
area, math and science teachers, regular counselors, career technicl specialists, and district officc
staff. Coordinators from the college are invited to attend but do so infrcquently. In addition, the
district planncd in fall 1993 to form committces in each school to develop approaches to Tech-Prep
promotion : nd recruitment.

Changes in governance arc being made to create. a more unificd structure than these four
different committees currently reflect. For the 1994-1995 school year, the state plans to award grants
to consortia for their overall development cfforts rather than for specific occupational programs. This
change is consistent with the long-standing intercst among Hartford district staff to broaden their
working relationship with CCTC and crcatc a morc comprchensive governance structure. A
consortiumwidc committce is being planned that will include college personnel and staff from all five
member districts.

The resources available to the Hartford consortium have been used primarily to support Tech-
Prep coordinators at the college. The consortium received a $76,300 Title 11IE grant for school ycar
1992-1993 and about $130,000 for the following ycar. Thesc grants funded one full-time staff position
to oversee the consortium’s health academy, another person working about three-quarters time to
coordinate the manufacturing technology cluster program, and a modest amount of clerical time. A

corporate donation of $25,000 in school year 1992-1993 was used to fund staff development activitics.




V1iI. LOGAN, WEST VIRGINIA

The Tech-Prep consortium based in Logan, West Virginia, was formed in fall 1990 by
administrators at the two campuses of Southern West Virginia Community College (SWVCC) and
the Logan and Mingo county vocational schools. Thesc individuals also scrved at the start as the
consortium’s stecring committee. Early development of the Tech-Prep concept involved the two
county vocational schools, threc comprchensive high schools and five junior high schools in the two
county school systems, and a four-year state college. In 1992, the consortium cxpanded to include
threc more junior high schools. Five busincsses and two trade associations have also been active
cnough in supporting and contributing to development of Tech-Prep to be considered members of
the consortium.

In the Logan and Mingo cconomies, the dominance of coal mining and high unemploymem
divide the nonfarm work force of about 30,000 into thrce strata. The mining industry, which employs
20 to 30 percent of the work force in the two counties, pays well; people who have jobs in coal
mining arc gencrally in the upper-income stratum. Other scctors of the economy offer less attractive
wages and account for a middle stratum. The uncmployed form a substantial low-income group:
uncmployment rates were 14 percent in Logan County in 1992 and 11 percent in Mingo County. As
a result of this wage and employment pattern. overall per capita income in the two countics is roughly
comparable to the statcwide average, but per capita income for the employed is among the highest
in the state.

Dramatic changes in coal mining tcchnology have played a large part in stimulating interest in
cducational reform in Logan and Mingo counties. Coal has becn mined there for more than 100
years. The region's coal is of exceptionally clean-burning quality, so demand for it is expected to
increasc sharply as clcan air laws come into force around the world. However, extracting the coal

at rcasonable cost requires increasingly sophisticated technology, and thus more highly skilled
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technical workers, in mining operatiors as well as in a variety of related fields that support the mining
industry. Local education, however, has not kept pace with labor force needs. As an example of the
consequences, one employer described how he had to fly a manufacturer’s re presentative in from New
Jersey, at a cost of $9,000, to make an adjustment of less than 1/200,00 of an inch in a machine at
his plant. According to local industiy leaders, the shortage of well-trained technicians and the
challenge of overcoming this shortage have appeared rather suddenly. Local mining technology,
which lagged behind world standards for decades, underwent rapid modernization in the late 1980s
and early 1990s and now uses the most advanced technology in the industry. As a result, the region’s
schools must make a major leap forward in technology education if the demand for technically skilled
workers is to be met and jobs are to be provided for the local population--particularly because
recruiting highly trained workers to the area is difficult.

Interest in and support for the concept of Tech-Prep represents a new start on problems that
have recently gained prominence among local educators and employers. 1n earlier years, without tﬁe
impetus of the Tech-Prep model and Title IIIE fundi:-J, movement toward the kinds of organizational
and programmatic features usually associated with Tech-Prep was minimal. Some existing articulation
agreements provided for transfer of credit from high school vocational programs to the community
college in business, auto mechanics, construction trades, and drafting, and some informal coopcration
occurred between sccondary and postsecondary instructors. However, there was little ongoing
collaboration between employers and the educational system. Furthermore, the educational system
devoted no resources to acquisition or development of more appiied curricula or instructional
methods in academic subjects. High school students had no systematically developed workplace
lcarning opportunities, and schools had no focused emphasis on upgrading the educational

preparation of students who were not bound for baccalaureate college programs.




A. ARTICULATION AND PROGRAMS OF STUDY

The SWVCC consortium’s early approach to development of Tech-Prep was heavily influenced
by state-level decisions to promote high-standard programs through a competitive grant process. The
state decided that, in the early years of Tech-Prep development, it would fund only one local
consortium for any particular occupational area, awarding grants only to the consortium submitting
the strongest proposal in each field. Each funded consortium would then serve as a pilot site to
guide implcmentation of its initial technical program in other parts of the state.

Faced with this competitive challenge, local coordinators focused carefully on choosing a high-
demand, high-technology occupational field, rather than simply building on existing vocational
programs. They surveyed the entire Chamber of Commerce membership in Logan and Mingo
countics to identify occupations in which employers had t.hc grcatest unmet labor force nceds,
dctcrmine associated salary ranges, and project future hiring nceds. This assessment led the
consortium lcaders to focus the proposal for initial Tech-Prep funding on clectronics and clectrical
engincering--an occupational field for which no program cxisted in the consoriium at either the high
school or community college level. At first, the school and college partners envisioned a program that
would focus on a handful of specialties within the ficld of electronics but, instcad, business and
industry representatives argued successfully instcad for a program that would give students a broad
foundation in clectronics and allow local employers to train graduates for particular specialtics. The
resulting proposal outlining a three-year plan to implement this program was first funded by the state
for school year 1991-1992. In a similar sccond-round assessment in fall 1993, consortium lcaders
concluded that the next occupational specialty program should be developed for environmental
technicians in water quality and wastc water management--also a ficld in which no programs cxisted

at the secondary or postsccondary level. This program application was accepted by the state, and

implementation will begin in school year 1994-1995.
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At least in its occupational focus, the SWVCC consortium found an opportunity to design,
implement, and promote Tech-Prep as a new program distinct from the existing general education,
vocational, or College Prep programs. The program will include rew applied academics and technical
courses at both the high school and college level. Because of this focus on occupational fields new
1o both the high schools and the community college, Tech-Prep leaders had no need to develop
articulation, unlike many other consortia that cmphasize articulation agreecments to reduce course
rcdundancy and provide opportunities for high school students to earn college credit. Students in
SWVCC consortium will not carn college credit for participating in Tech-Prep programs in high
school (at lcast for the technical programs planned to date). Instead, college-level courses are being
designed to build on the curriculum developed for the high schools, taking students to the highest
possible skill levels in each field.
Students who qualify for and choosc to enter each of the Tech-Prep programs will follow a highly
dcfined program of study through four years of high school and a community college program. The
program identifics applicd academic courses, a core of introductory technology courses, and
spceial’zed occupational courses. The electronics/enginecring sequence, for example, includes the
following requirements (in addition to other academic classes required by the state):!
o Applied Academics: Applicd Math I and II in 9th grade, Principles of Technology in 11th
and 12th grades, and Applicd Communications in 12th grade

o Introduction to Technology: Kcyboarding skills and computer applications in 9th or 10th
grade, and a tcchnology education course in 9th grade, designed to incrcase students’
awarencss of the role of technology in business, industry, and society at large. These
courses were developed and implemented shortly before the Tech-Prep initiative began.

* Technical Specialty Courses: In 11th grade, electronics (fundamentals of dircct current and

overview of clectronics) and general technology 1 (computer applications, computer-

assisted desig, and programmable logic controllers). In 12th grade, advanced clectricity
(oscilloscopes, safety, high voltage alternating current, taping and splicing, and motors

'"The curriculum for the water quality and waste water management program will be the same as
that for clectronics technicians in the 9th and 10th grades. Applied chemistry will be added in the

11th grade, and a distinct sequence of occupationally specialized technical courses will be included
for 11th and 12th grades.




and generator controllers) and introductions to graphic arts and the technology of various
trades, such as welding, machine tools, and heating and air conditioning.

The community college stage of Tech-Prep includes academic requirements sct by the local
consortium, general state standards for all community college students, technicad course requirements,
and workplace internships. Students are required to take:

» Four semesters of mathematics (including college algebra. technical calculus, planc

trigonometry, and statistics)

» Two semesters of English, communications, or technical writing: two semesters of physics.
one scmester of cconomics, and one semester of humanities

» Twelve technical courses over five semesters (including electrical circuits and machincs,
microprocessor design and applications, technical and environmental studies, digital
electronics, opto-electronics and analog electronics)

* A modificd "mecthods of inquiry" course on study skills

» A three-credit workplace internship during the fall, spring, or summer scmester of the
second ycar

The first cohort of students to go through the high school part of the clectronics/engincering

program will not reach thc community college until fall 1995, but the new postsecondary courses are
alrcady being taught.> The collcge is alrcady offering a postsccondary degree program to qualified
students. As a rcsult, consortium staff expect to be able to refine the new pos “condary courses
before the first Tech-Prep high school graduates enroll at the college.

Although the consortium has implemented a 4 + 2 Tech-Prep model, the years before high

school and after community college also figure in the overall program design. The guidance
component of the program (sce Section C) includes asscssment and testing in the cighth grade to

sclect appropriatc students, as well as ongoing carr:cr and coursc plan reviews through the high school

years. For students who wish to go beyond an associate of scicnce degree, SWVCC staff are

The college offers a summer "bridge” program for students cntering its new clectrical engincering
technology program who have not come through the sccondary Tech-Prep scquence. This summer
program includes math, English, physics, and drafting.
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negotiating with West Virginia Institute of Technology for the community college graduates to go on
_for a bachelor of scicnce degree in clectrical enginecring, applying their community college credits

toward that four-year program.

B. CHANGES IN CURRICULUM AND INSTRUCTION

Implementing the electronics and electrical engineering program has required new academic
curricula. Work on these curricula has primarily involved sclecting and adapting availablc curriculum
packages--Applicd Math I and 11, Principles of Techno.logy. and Applied Communications. This work
was carricd out by the steering committee’s curriculum subcommittee--made up of the original four
coordinators, relevant department heads from the high schools and the college, and local business
representatives.  The subcommittee reviewed the math and technology curricula and made minor
refinements 0 add examples and exercises related to clectronics. Much more substantial revisions
were deemed necessary in the Applicd Communications materials, in part to ensurc that the course
would meet state standards and allow students to carn credit in English toward a high school diploma.

Applicd academics classes have been implemented, and staff have been trained to tcach them.
The consortium encouraged broad participation in training on the usc of the new applicd academic
curricula; workshops were held for instructors and counsclors from all the participating junior high
schools, high schools, and the college campuses. By fall 1993, Applicd Math had been introduced
in cight junior high schools, and Applicd Math II and Principles of Technology had been introduced
in the high schools. The applied classes are in theory open to all students but are required for
Tech-Prep students, who are given preference if there is excess demand for these classes.  Fitting
applied academics classes into school schedules has been difficult in some cascs: one principal was
concerned that an advanced placement physics class might have to be climinated for his school to
accommodate another class in Principles of Technology.

The vocational courses in clectronics for both the high school and college segments of the

program were developed cooperatively by instructors from both the sccondary and postsccondary
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institutions, working with the curriculum subcommittee. The instructors reviewed survey input from
local employers and available curriculum materials, preparing cqrriculum outlines for each course.
In addition to developing new academic and vocational courses, the curriculum subcommittee
helped modify an existing college course on "methods of inquiry,” to introduce more hands-on
learning and cooperative learning. The course is designed to help students learn good study habits,
as well as how to investigate and synthesize information. During one session of this class in fall 1993,
students listened to a 15-minute lecture on proper citation of sources in research papers. They thcn
worked 1s small groups of three to four, helping one another write citations for various typcs of

sources, such as journal and newspaper articles.

C. RECRUITING, GUIDANCE, AND CAREER DEVELOPMENT

Traditionally negative views about vocational education in Logan and Mingo counties have made
it particularly important for consortium staff to promote Tech-Prep as a distinct new program of
education for high-tech carecrs. Parents, studcnis, employers, and school staff have generally viewed
vacational cducation as a track for less-bright, less-capable students. Marketing and publicity cfforts
have portrayed Tcch-Prep as separate from both the existing academic and vocational tracks. These
efforts have included an aggressive print and electronic media campaign, spccial parents’ nights to
explain Tech-Prep, and tclevision spots by busincss and industry representatives, project directors,
board of education officials, guidance counsclors, and faculty.

Although great attention has been paid to building wide interest in Tcch-Prep, the
implcmentation plan also calls for selecting Tech-Prep students carefully to maximize their chances
of success. Selcction occurs in stages during cighth and ninth grades. All eighth graders take a
comprehensive assessment battery--the Comprehensive Test of Basic Skills (CTBS), the Carecr Ability

Placement Survey (CAPS), and the Carecr Occupational Prefercnce System (COPS) Form R}

*The assessment battery used for Tech-Prep was in use in Mingo, but nct Logan, County prior
to the implcmentation of the Tech-Prep program. One of the counselors from the Mingo County
(continucd...)
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Counselors discuss test results with students at the end of eighth or beginning of ninth grade and
mention Tech-Prep as one possible option. Each student receives a brochure on Tech-Prep, the six-

year sequences of courses that can be chosen, the expected benefits of the program, and the selection

criteria.

Consortium ieaders decided in the initial planning of Tech-Prep that students, in order to be

admitted in the 9th grade and then continue on in the program in 10th grade, would have to:

¢ Achieve a CTBS score in the 35th percentile or above (or be recommended by their
English or math teacher)

+ Show aptitude and interest for the Tech-Prep associate’s degree prograni on the basis
of results from CAPS and COPS

» Earn a C or better in math or English in the eighth or ninth grade (or be recommended
by their English or math teacher)

¢ Complete Applicd Math I in the ninth grade

Despite this careful planning, substantial departures from these standards. occurred in the first
ycar of implementation. Each middle school was asked in spring 1992 to recruit about 25 interested
cighth graders to begin the Tech-Prep electronics sequence in the fall. In general, the five schools
succeeded in identifying only 10 to 15 interested students who met the requirements. However, to
show responsiveness toward what they perceived as consortium staff’s emphasis on recruiting a full
cadre of first-year students, schools enlisted additional students who fell short of intended behavioral
and academic standards, bringing the total ninth-grade enrollment in fall 1992 up to about 104
students--about nine percent of the overall ninth-grade population. Experience with this first cohort

left the ninth-grade instructors somewhat disappointed and prompted rencwed attention to selection

3(...continued)

Vocational School is taking responsibility for planning and conducting workshops on administering
and interpreting COPS and CAPS for all the counsclors in the two counties.

“In addition to thesc 9th-graders, the consortium sclected forty 10th graders for the first year of
the program.




-standards. The recruitment process for the second year focused more consistently on finding students

who met the formal selection criteria. With a second group of students who more closely meet
expectations, the attitude of the junior high school inst.ructors has improved. However, many of the
teachers still feel that Applied Math I is too demanding for most students at the ninth-grade level
and believe that only the most capable quarter of the middle 50 percent of students wili actually
benefit from Tech-Prep as it exists-in the Logan consortium. From an outside perspective, the
enrollment of more than 100 Sth-graders in the electronics program appears to reflect a high level
of in.terest it Tech-Prep that is being channeled into the only available Tech-Prep program. After
other program choices hecome available, enrollment in tiic electronics program may decline but, as
a result, may include only students with the best mathematics aptitude.

The mix of students in the electronics program comes close to matching the overall student
population. The racial/ethnic makeup of the 1992-1993 electronics students was representative of
the total school population, which is approximately 99 percent white and 1 percent black. About a
third of the electronics students in 1992-1993 were female, approximately 60 percent were considered
cconomically or educationally disadvantaged, and 5 percent had disabilitics.

So far, consortium leaders have placed the greatest priority on implementing the academic and
vocational courses at the secondary and college levels and recruiting students into the program;
relatively little attention has been paid to developing systematic work-site experiences to promote
carcer awareness. The only work-site expcriences currently provided or planned at the secondary
level are visits to local employers in the spring and fall of the 11th- and 12th-grade years. At the
postsecondary level, consortium coordinators plan to provide students in the electronics/electrical
engincering program with a three-credit internship, but the details of this component remained

unclear at the time of the fall 1993 site visit. Work-sitc expericnce will be provided to students in

the water quality and waste water management program through the implementation of a new
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apprenticeship program that might, according to one of the local coordinators, resemble other existing

co-op programs at the postsecondary level.

D. GOVERNANCE AND RESOURCES

At first, the SWVCC consortium was coordinated by 2 small leadership group that has since
broadened its membership and promoted wide participation in planning. After the initial Title iIIE
grant was awarded for fiscal year 1991-1992, the two administrators of the SWVCC campuses and the
dircctors of the Logan and Mingo county vocational schools operated as a governing group until
January 1992; tney are still considered consortium crordinators. However, a larger stecring
committce was cstablished in 1992, including three school district administrators, a counselor, three
academic teachers, a vocational teacher, a postsecondary administrator and two faculty members, five
busincss representatives (one of whom is a member of thc board of cducation), and two
representatives of business and industry trade associations. The consortiuma has tékcn an inclusive
approach to planning. All stcering committce meetings are advertised at all the participating
vusinesses and schoois, and anyone who is interested can attend.

Members of the stecring committee break into subcommittecs for special tasks. Subcommitiecs
have been formed for general curriculum developmert and for scicnce, English, mathematics,
guidance, and technology. Subcemmittees meet scparately on substantive issues in their area of
cxpertisc and then submit recommendations to the steering committce for approval. An ad hoc
committee has also becen formed to plan approaches to evaluating implementation progress and
program effects.

Perkins funding has been the primary but not solc source of support for the development of
Tech-Prep in the SWVCC consortium. For development of its electronics engineering program, the
consortium received Title HIE grants for $18,000 in 1991-1992, an increasc of $76,300 in the second
year, and a $50,050 grant for 1993-1994. The consortium has also reccived funds from the Southern

West Virginia Community College Foundation to support staff deveiopment activitics for eighth- and
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ninth-grade junior high school counselors. According ‘o local coordinators, additional state funding
will be required to develop the approved water quality and waste water management program and

to cover the costs of implementing more Principles of Technology labs.
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IX. SALEM, OREGON

Counties surrounding and including Salem, the capital of Oregen, are served by the Region 3
office of the state’s system for training and work-force preparation. This region has been designated
by the state as a local consortium--the Mid-Willamette Education Consortium (MWEC)--for planning
and implementing Tech-Prep and other related education initiatives in the area. The MWEC office
and staff, headed by the regional coordinator of professional technical education, are housed at
Chemeketa Community College in Salem. MWEC administers and oversees all Perkins grants and
other training-related state and federal funds awarded to the region, distributing these funds to
individual districts and schools, providing them with technical assistance, and guiding reform efforts.
The MWEC region encompasses the service area of Chemeketa Community College--three county-
based E;lucational Service Districts (ESDs) that include 22 school districts and a total of 27 secondary
schools. These districts range from small rural ones, with high school populations of 2§ to 750, to
the much larger Salem-Keizer district, with a total district population of more than 29,000. The
region’s districts are also quite dispersed, with some schools located more than 30 miles from the main
college campus.

" For students in the MWEC region who attain technical and academic competencies, empioyment
prospects are somewhat better than those elsewhere in the nation. Salem is experiencing closc to
six percent annual growth in jobs and is reportedly the 11th-fastest-growing city in the country.
Although cmployment in agriculture, the primary industry in the region, has been declining during
the past 10 years, scveral large employers such as Intel, State Farm Insurance, food processing plants,
and hospitals have contributed to recent job growth. The region’s largest employer is statc
governmer:t.  In latec 1993, however, the governor announced large budget cuts after a ballot
proposition for a state salcs tax to cover education expend;.ures failed for the ninth time. Thesc cuts

may reduce employment opportunitics in state government.
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Efforts to develop Tech-Prep build on a history of collaboration between the college and
secondary members of Region 3, with the college taking the leadership role. Articulation efforts
began as early as the late 1970s in Region 3, as well as statewide, in large part because Dale Parnell,
Oregon’s superintendent of education in the 1980s, was an early leader in the development of a Tech-
Prep 2 + 2 model. A structure and process for expanding articulation activities and other
collaborations was formalized in the mid-1980s, after the region’s members agreed to place the
Region 3 office at Chemeketa Community College rather than rotating the coordinator’s position
among the three ESDs (as was common in other parts of the state). At the time, the college began
to offer the Step Ahead Project, which trained secondary tcachexﬁ to use college curricula for
advanced subjects taught in high school, such as cntry-level college math. In the late 1980s, the state
awarded grants to Region 3 (and other regions) to advance articulation efforts. The grant accelerated
articulation by enabling the region to pay for the release time of teachers to work on curriculum
alignment. Secondary staff also credit the college with promoting many school reform initiatives and
helping with special high school and community events.

In the Salem area, Tech-Prep is being developed as a component of statewide education reform.
The Oregon Educational Act for the 2ist Century, passed by the legislature in 1991, promotes site-
based decision making, certificates of mastcry for students who demonstrate competencies, alternative
learning environments, integration of social services into school programs, an extended school year,
some forms of public school choice for students, and other reforms. Proponents of the bill expect
it to foster school and curriculum restructuring, so that students can earn a Certificate of Initial
Mastery (CIM) by around the 10th grade, attesting to their mastery of fundamental competencies
similar to those defined by the Secretary’s Commission on A<hieving Necessary Skills (SCANS).

Certificates of Advanced Mastcry (CAM), another part of the legislation’s general reform plan,
are intended to help students organize their coursé work around a general carcer direction. Students

who earn a CIM will be encouraged to focus their studies in one or more of the CAM programs
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during the remainder of their high school yeai's. These programs--groupings of relevant academic and
vocational courses--will be offered in each of six "endorsement areas™: (1) arts and communications;
(2) business and management; (3) health services; (4) human resources; (5) industrial and engineering
systems; and (6) natural resource systems. According to the Oregon Department of Education, the
CAM programs will be designed for all students; they will allow enough tailoring to individual necds

and interests to prepare a student for entry to the work force, an apprenticeship, community college,

or other higher education.

Tt;:ch-Prep in Oregon is a combination of the CAM endorsement areas at the secondary level
and the postsecondary occupational programs to which they are linked. Oregon’s recent legislation
requires that local consortia develop Tech-Prep Associate Degree (TPAD) pathways. Schools and
community colleges are expected to define sequences of courses that start with the CAM programs
in high school and continue through articulated postsecondary occupational degree or certificate
programs.

In the MWEC, centered in Salem, Tech-Prep development so far revolves around threc
cbmponcnts. Articulation of vocational classes is the most prominent feature, but work has begun
on defining broader CAM programs. Curriculum development cfforts have focuseci on introducing
applied academic courses, which arc likely to become part of CAM/TPAD course sequencces; these
courses are available in most of the conscrtium schools on a limited scale. MWEC staff are also
working with individual schools to deveclop wo-rkplace experiences for students. The status of
implementation for these components is discussed in the next three sections, followed by a bricf
discussion of consortium governance and resources. In all aspects of Tech-Prep reforms, however,
consortium schools arc developing their initiatives in different ways and at different paces. These
contrasts within the consortium refiect variation in schools’ resources and in the level of Tech-Prep

awarcness and administrative support at the school building level, as well as the challenges consortium
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staff face in trying to formulate a single model or common vision of Tech-Prep that could apply

across all 27 schools.

A. ARTICULATION AND PROGRAMS OF STUDY

Articulated .vocational courses arc the defining feature of MWEC's and the statc’s _'fcch-Prcp
initiative. Almost all of the consortium'’s schools have signed articulation agreements with Chemeketa
Community College. Secondary students are considered in Tech-Prep if they enrol! in a vocational
course for which an articulation agreement has been signed. These courses also serve as the
foundation for the design of occupationally focused course sequences.

Articulation agrecements specify equivalencies between secondary and postsecondary courscs.
Agreements have been devcloped between the college and at least one consortium high school for
courscs in each of the coliege’s 12 arcas of professional-technical education, including accounting,
agriculture, automotive technology, construction. drafting, early childhood education, clectronics, fire
science, forestry, hbspitality and tourism, manufacturing, and officc adminisiration. Within most of
these program arcas, high school students can carn credits toward a variety of college courses. For
cxample. credit can be carned in high school for as many as 10 college courses in office
administration. including busincss math. business English. officc procedures, and word processing
procedures. The number of articulated courses varies widely across high schools in the consortium,
with a few offering articulated courses in as many as seven or cight program arcas. The range of
articulated vocational courses in a high schoo! usually resembles the range of its existing vocational
courses, because most schools arc trying to articulate all of their vocational courses. Accounting and
officc administration arc thec most common vocational courses, and more than 20 of the 27 schools
have signed articulation agreements for courses in cach of these arcas.

Students can carn college credit only if they complete a competency assessment for the
articulated course. They must cither pass an exam. developed jointly by high school and college

faculty, or for courses in which portfolios arc appropriate cvidence of accomplishment, a competency
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folder review (for example, in drafting) with a grade of B or better. The competcncy assessment

appears, in at least some vocational programs, to represent a serious standard. In school year 1991-
1992, for example, 97 students took exams to earn credit for accounting procedures, but only 6
veceived a passing grade and earned college credit. In other program areas, such as early childhood
education, almost all students who completed the exam for the articulated course earned credit. (The
number of credits earned varies by course.)

"Design teams" of high school and college instructors who teach the relevant courses devclop the
terms of articulation agreements. Some of the teams, which are structured around the college’s 12
technical program areas, were formed as carly as the mid-1980s. The design teams identify
competencies for which credit will be granted, agrce on course outlines and textbooks at the
secondary and postsecondary Jevels, and develop competency exams that determinc whether students
receive college credit. After these specifications have been developed, any high school in the
consortium can agree to adopt them and sign an articulation agreement with the collcgé.

In two respects, the design tcams sometimes play a broader role than simply devcloping
articulation agrcements. First, as programs for new occupational arcas arc dcvcl()pc‘d. ncew design
tcams arc created to develop curricula and, in the process, to create an articulated set of courscs
spanning high school and postsccondary study. For example, a new team has been formed for health
occupations. Second, the design teams can be a forum for ongoing collaboration; some teams
continue to meet, although less frequently, after articulation agreements have peen signed.  For
example, the manufacturing design tcam met once or twice a month while it was revising curricula
and working on articulation, but meets a few times a year now that the agrecments have been
finalized. To the extent they remain active, design tcams can become a structure for making
curriculum and textbook changes, as .well as for offering professional networking and staff

cvelopment activitics, which are particularly important for sccondary tcachers.
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The design tcams have also begun to facilitate the development of TPAD pathways in each
occupational area. In school year 1993-1994, the WMEC region’s Title IIIE funds were committed
to defining TPAD pathways in the industrial and engineering and office administration program areas.
In fall 1993, a small group of high school, college, and consortium staff had already begun to define
a sequence of courses for the secondary indus;;ial and engineering CAM and variations of it at the
secondary level that can lead to various college programs in electronics, drafting, and manufacturing.
Consortium staff hope that, after these pilot efforts have established some model pathways, the
development of TPAD pathways in other CAM areas will become the responsibility of design teams.
College and consortium staff are even discussing the possibility of resiructuring the design teams
around the six CAM endorscment areas, rather than the 12 existing college program areas.

The NWEC longer-term vision is that high schools will identify broad CAM course sequences
and perhaps even specialized variants at the high school level. These sequences would lcad to most
01; all specialized degree programs at Chemeketa Community College and, in some cascs, beyond.
Consortium staff hope that high schools will develop variants within the six CAM endorsement areas
to allow high school students to begin tailoring their course selection to the specialized college
program they anticipate cntering. One example of this tailoring alrcady exists: the pathways defined
in the industrial and engincering CAM area includc gencral preparation fer college-level work as well
as sccondary-level options to help students prepare specifically for college programs in clectronics,
drafting, or manufacturing. Most pathways will rely at lcast initially on cxisting academic and
vocational courscs, but some new courses and workplace cxpericnces arc cnvisioned to help students
achieve outcomes specificd in the cducation reform legislation.

However, the sizc and resources of individual consortium schoois arc likely to constrain their
ability to develop pathways. At the sccondary level, the main difference among pathways is the
specific articulated vocational course. Some schools--particularly the smaller rural oncs--have limited

vocational offerings and are likely to have difficulty developing distinct pathways, cven for the six

102

107




CAM areas. Some may develop six distinct CAM pathways while lacking the range of resources
needed to differentiate at any more specialized level--for example, between manufacturing and
mechanical design within the industrial and engineering CAM area. MWEC is considering some ways
to supplement local offerings and thus overcome these constraints, including busing students to other

schools, providing courses through telecommunications, and offering special summer programs at the

college.

B. | CHANGES IN CURRICULUM AND INSTRUCTION

Implementation of new curricula during the past several ycars has focused on introducing more
applied curricula and instruction. Consortium staff hope that applied academic courses will eventually
be an option within each CAM program. As of fall 1993, individual schools in the consortium had
embarked on this path to varying degrees.

At least one academic course identified as "applicd" was available to students in 20 of the 27
consortium high schools in fall 1993. Curricula from the Center for Occupational Rescarch and
Development (CORD) had been available through the Oregon Department of Education and the
Region 3 Hffice for several years. These curricula have not been widely adopted, however, partly
because state colleges and universities have been slow to recognize them as academic courses for
purposes of admission. Some high schools have tried to modify thc CORD curricula or to develop
local versions of applied academics, either because the commercial materials were perceived as not
meeting teachers’ and students’ instructional needs, or to make the courses acceptable to the college
and university system. Most of the high schools offcr Applied Math, about one-fifth offer Principles
of Technology (renamed "Applied Physics"), and a few offer applied courses in biology or chemistry.
Applicd communications courses, availablc in about cight schools, have in most cases been developed
by teachers and district staff. Applied academic courses are open to all students; there is so far little
attempt to coordinate scheduling so that students in occupational courses can take courses with an

applied curriculum. In fall 1993, most schools offered limited sections of these courses.
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Attcmpts te bring about curriculum change and new teaching stratcgies have encountcred
obstacles in many of the consortium schools. Some teachers and counselors still consider applicd
academic courses as appropriate only for students with academic difficulties. This vicw limits the
number of studcats guided to take the courses and, as a result, the number of sections that can be
offcred. In onc school, the English Department suppc:ted an Applied English class primarily becaasc
it removed special education and at-risk students from other English classes. Principles of Technology
is an cxception; it draws students with a wider mix of academic abilities. Adoption of team tcaching
and common prcparation periods for tcachers from different disciplines has also becn hampered it
some schools. One school, for example, wanted to offer an upper-level science course in a special
lab in which both the science teacher and a manufacturing vocational teacher would Icad instruction.
This effort was thwarted by cost and scheduling constraints, however.

At the college level, efforts have been under way to implement academic courses with more
appliéd learning techniques. Some scctions of an English course required for students in occupational
degree programs have been modified to emphasize particular occupational areas; siudents in thesc
occupational programs are encouraged to enroll in the relevant sections. For example, students in
the auto technology program take a communications course that includes, for a partition and

classification exercise, the task of listing components for a 1968 Corvette.

C. RECRUITING, GUIDANCE, AND CAREER DEVELOPMENT

Although the focus of Tech-Prep development in the MWEC region is on defining course
scquences related to particular occupational directions, Tech-Prep is more of a concept than an
identifiable program. CAM cndorscment arcas at th : high school level are linked through articulated
courses to postsccondary programs, to crcatc TPAD pathways. However, students make o conscious
choice of Tech-Prep, are not recruited to Tech-Prep, and do not identify themsclves as "Tech-Prep
students." To describe the population that might cventually complete a TPAD, the state has defined

Tech-Prep students as all those who are enrolled in any articulated occupational course, because this

104

103




group is most likely to follow TPAD pathways. In MWEC, approximately 16,000 such students from
26 secondary schools were identified in school year 1992-1993. This figure represented close to 90
percent of the student population in these 26 schools. The high proportion of students formaily
identified as in Tech-Prep reflects the fact tha! most high school students in the region take some
type of occupational course--most often keyboarding--and the majority of these courses have been
articulated. It is quite unclear, however, how many of these students actually planned to pursue a
community college program related to the occupational course they were taking.

The reforms promoted by the 1991 state legislation are likely to prompt increasing attention to
carcer development in the next several years. Sccondary schools are required to implement coursc
sequences in the six CAM career arcas by 1996, and a few in the consortium are already beginning
to take .stcps to meet this goal. For students to make choices about which CAM to pursue, they will
neced information and guidance about, and possibly €. -usurc to, (;ccupations in these broad career
arcas.

As carcer guidance and workplace activitics dcvclbp, they will be available generally to all
students, but they are likely to continue to vary widely within the consortium, just as they do now.
Some schools have carcer centers, some encourage teachers to schedule gucst speakers for classes
during carcer awarencss days, and some make job shadowing or other workplace experiences available
to interested students. One of the more common approaches to carcer guidance and development
throughout the consortium involves requiring students, generally 10th-graders, to complete interest
inventorics at the career center.  In some schools, students usc information from these assessments
to write and present papers on a specific carcer, usually as part of an English class assignment.
Region staff arc currently developing a computer-based "career path planner” system, which will help
students to identify occupational interests, print out available course scquences that will help thcm

prepare for these occupations, and provide information about postsecondary institutions offering

rclevant degrees.
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Opportunities for workplace e;rperiences also vary across schools. The larger high schools in or
near Salem provide more opportunities than the more rural séhools. Many of the high schools had
work experience coordinators in the late 1980s, but these positions have generally been eliminated
because of budget cuts. Some of the schools had developed job banks that coordinators used to find
placements for students participating in cooperative education or other work-study arrangements.
Chemeketa Community College is working with these high schools to redevelop and upgrade these
employer connections and systems, in an effort to move toward a school-to-work system.

The consor}ium has also supported several efforts to place studen~ts in work-site positions.
Collaborating with the three local Job Training Partnership Ac; (JTPA) offices and the Department
of Employment, the MWEC region had funded programs to place special needs and at-risk vocational
students in workplaces. Approximately 180 students participated in these after-school activities during
school year 1993-1994, about half in paid jobs and the remainder in unpaid internships or job
shado'wing. MWEC staff have tried to ensure that these placements are related to students’
vocational program. They have also been working on linking placements for disadvantaged students
participating in the Summer Youth Employment Program to the vocational courses they take during
the school year.

With the Department of Employment, MWEC also implemented a pilot project in one school
to usc the department’s databasc to find employers who could accept students for a variety of
workplace activitics, including job shadowing and cooperative education placements. The database
provides contact information and job descriptions for career center staff, to help them make
placements, and aiso allows staff to document and track employer involvement in the project. During
summer 1993, dcpartment staff solicited new employers for the database, particularly in a few
occupational areas rclated to classes taught by tcachers willing to release students for work-site
cxperiences. Some staff and students from the school took part in a short summer internship at the

department to learn about thc databasc system; the student interns then helped other students
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complete forms requesting jobs, community pfacticums, and other work-site experiences. By late fall

1993, the school had placed several hundred students in job shadowing through this system. Building
on this early experience, career center staff at the school expect that job shadowing will be included
for all 10th-graders as part of their required consumer economics course in school year 1994-1995.
This effort has to overcome some obstacles, however; 10th-grade students are too -young to have
driver's licenses. and public transportation from the school is limited. Morcover, some teachers » i
department chairpersons have resisted authorizing release time fron: class for students to participate
in thesc experiences. For the most part, however, schools and employers have been increasingly
cnthusiastic about the project. By fali 1994, MWEC expects to implement the system in all six Salem

schools and in several of the consortium’s more rural schools.

D. GOVERNANCE AND RESOURCES

In 1985, a stecring committce was formed to oversce Region 3 funding and activitics. 7The
committece includes administrators from the college, ESDs, and school districts, ac well as
representatives from JTPA, the state Bt_xrcau of Labor, and local businesses and corporations.
Originally formed to satisfy requirements for Perkins Act funding, the commitiee now functions as
a policymaking board for all Perkins and related initiatives. Tech-Prep is onc of scveral reforms that

fall under the committee’s jurisdiction; although the committce meets monthly. not all sessions focus

on Tech-Prep issucs.

MWEC staff function as the liaison between this Region 3 steering committee and high school
and collcge administrators, teachers. and counsclors. The staff include the regional coordinator--who
dirccts the Region 3 consortium--clerical support, and two full-time-equivalent Tech-Prep
coordinators. one of whom is a college faculty member on loan to the office. These coordinators
identily the nced for design tcam meetings. facilitate the mectings, and follow up with individual
teachers and school administrators. The MWEC officc as a whole administers funding, including the

Titlc I1IE grants ($118,500 for 1992-1993). and provides technical assistance to facilitatc collaboration
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among the consortium members and to promote work-force preparation reforms. The consortium
staff also identify members’ staff development needs, host regional events, pay for release time for
teachers and others to participate in staff and curriculum development activities, and purchase
equipment and curricula for school use. In addition, region staff are responsible for tracking the
numbers of students in each articulated course, the competency exams taken, and the credits earned

under articulation agreements.
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Aruitoxt provided by Eic:

X. SPRINGDALE, AKKANSAS

In mid-1991, four institutions in northwestern Arkansas formed a Tech-Prep conso.rtium based
in Springdale. Thesc institutions--Springdale High School, Northwest Arkansas Community College,
an adult postsecondary vocational school called Northwest Technical Institute, and the Springdale
Chamber of Commerce--continue to work together. The consortium also cooperates closely with a
Tech-Prcp consortium in an adjoining school district and the Northwest Arkansas consortium, a
confederation of 18 secondary school districts that predates the Tech-Prep initiative and serves a
broad information-sharing function.

The economic climate and outlook for the future arc strong in Springdale and the northwestern
part of Arkansas. The area around Springdale, a city of 33,000, had a 1993 uncmployment rate of
only 2.5 percent and a diversified industrial base. Strong ecmployment, in fact, poscs a challenge to
educators: they must work to keep students in schoo® who can lcave before graduation and find
cmployment. Major employers like Tyson Foods, Danaher Tool Group, and the local hospital cach
provide jobs for more than %00 pcople. Midsize firms cmploying morc than 250 include the turkey
processing division of Cargill, Inc., aluminum extruder Kawneer Company, Heekin Can Company, and
Northwest AR Paper. Thesc and a wide range of smaller employers nced skilled workers with
computer and tcchnical skills, and local demand for such workers is expected to increase during the
next five years. Growth is likely to be fucled by the recent approval of a new airport that will add
2,000 jobs to the local cconomy, the planned construction of a $25 million facility to rebuild aircraft
cockpits, and the projected construction of a four-lanc highway in the arca.

Before initiation of reforms associated with Tech-Prep, relationships between business and the
public education system were cooperative but mostly informal.  These relationships have gencrally
revolved around single issues or cvents rather than sustained joint endcavors. The Chamber of

Commerce cducation subcommittee was instrumental in establishing Northwest Technical Institute
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in 1975 and has supported it ever since. In 1991, for example, members successfuily intervened to
avert its threat-ned shutdown. The Chamber of Commerce has also been involved in teacher
receptions, academic awards, honorary banquets, and monetary awards for outstanding student
performance.

Guidance from the state has determinéd some of the e’ements of the local Tech-Prep initiative.
The Department of Education has defined a Tech-Prep high school diploma, as well as courses that
students must complecte and the minimum grade point average (2.75) that they must achieve 10 earn
this diploma. Teachers must participate in state training for certification to teach a work-readincss
course required for the Tech-Prep diploma. If a local consortium is introducing applied academic
curricula, tcachers are also required to take part in state training sessions to become familiar with the

new curricula and instructional concepts.

A. ARTICULATION AND PROGRAMS OF STUDY

In Springdale, the goals of Tech-Prep are to eliminate the general education track, encourage
all students to plan beyond high school, and challenge students more than they typically would be by
the gencral or vocational education tracks. Three components arc salient in the approach adopted
1o pursue these goals. First, the consortium has been defining comprehensive six-year “drawing
boards," or sequences of secondary and postsecondary courses to enhance an carlier, more course-
oricnted approach to articulation. Sccond, Springdale High School has incorporated into these
drawing boards some applied academic curricula, to present greater academic challenges to students
who choose to follow a career-oriented drawing board. Third, the high school has crcated a guidance
process (sce Section C) for all students, designed to cnsure that they develop a plan leading either
to a four-year college or to a pathway defined by one of the career-oriented drawing boards and
culminating in a community college credential.

A major focus of the Tech-Prep cffort is broadening the concept of articulation to create

comprehensive drawing boards. Previous articulation agreements among Springdale High School,
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Northwest Arkansas Community College, and Northwest Technical Institute focused on identifying
the secondary courses and competencies for which postsecondary credit could be granted, as well as
the conditions under which credit could be granted. The current intent is broader--to" identify
comprehensive, six-year sequences of academic and vocational courses. These drawing toards will
detail the entire sequence of courses in grades 9 to 12, as well as in two ycars of community college,
for each of 14 occupational specialties. For each of these sperialties, a secondary program exists that
can lead to rclated programs at the postsecondary level. These occupational specialties are grouped,
for purposcs of defining the sccondary portion of cach drawing board, into five broad clusters: (1)
agriculture; (2) busincss and marketing; (3) trade and industry; (4) home economics/child care; and
(5) child care/guidance management. The local coordinator hoped to have the new six-year drawing
board agreements finalized by the end of school year 1993-1994, but guidance counselors were already
using drafts of the drawing boards during that school ycar.

Creating the full range of articulated drawing board séqucnccs cntails negotiating additional
agrecments on the equivalences between secondary and postsccondary courses, and this process has
presented some challenges. Because high school classes must be aligned with courses taught at two
postsecondary institutions--the community collegc and the technical institutc—-both of these
institutions must be involved in coursc revicws. The institutions organizc the scope and content of
their courses independently, using diffcrent credit systems (the college’s Carncgic units and the
institute’s clock hours). Reconciling coursc diffcrences and credit equivalences has required long
meetings among busy instructional staff from all threc institutions.

Efforts have also becn made to strcamlinc the process for granting college credit. Under the
more traditional articulation agrcecments, students carned college credit cither by getting certain
course grades in high school or by achicving a specificd score on a special advanced placcment exam.

In the consortium’s overall plan, credit will instcad bc granted on the basis of a final course
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examination at the high school level, which will be designed jointly by secondary and postsecondary

instructors. This effort was under way in fall 1993.

Program development plans sct forth in fall 1993 included two addi;ional features that would
involve articulation and development of occupationally oricnted programs of study. First, the
consortium was cxploring possibilitics for articulation at the postsecondary level--transters of credit
from the consortium’s two-year institutions to a four-year state college, as well as transfers of credit |
within the consortium between the community college and the technical institute. Local consortium
Icaders believe that arrangements for credit transfer to four-year collcges will allow students to apply
the credit at a'ny statc college campus, although the process by which this statewide articulation will
be negotiated was not yet clear during the initial site visit. The consortium was also planning in fall
1993 to implcment a ncw health occupations program in the following school year. The program
would be modeled after the Boston-based Project ProTech and would target specific occupzﬁions.
such as medical transcriptionist, physical thcrapist, nurse assistant, and medical assistant. This
program, which would involve students in job shadowing and possibly other forms of workplace
cxperience at the local hospital, would constitute a sixth career cluster.

All of the occupationally oriented drawing boards developed in Springdale incorporate
requirements for academic, occupational, and general carcer development classes--some cstablished
by the state and some by the local Tech-Prep plan. Each drawing board reflects the state’s
requirement that all students take three years of mathematics and four years of English to graduatc,
and increases the statc requirement of two years of scicnce to three. Students who choose an
occupationally oriented drawing board meet these requirements in part by taking applied academics
classcs--Math Tech I and II in grades 9 and 10 or 10 and 11, English Tech in 12th grade, and

Principles of Technology 1 and 11 in 11th and 12th grades.! The drawing boards call for a total of

'Consortium staff made a conscious decision to label these courses with the suffix "Tech,” rather
than to call them "applied,” because the latter term might connote a less demanding curriculum. The
mathematics courses, Principles of Technology, and the English Tech class for 12th graders were

(continued...)
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four credits (ycars) of vocational courses directly focused on the student’s chosen career direction,
as welt as two additional credits in vocational courses related to that concentration.? Each drawing

board also includes the following requirements for general introductory courscs, established by the
state for a Tech-Prep diploma:
A onc-semester course on personal and family life skills that can be taken at any time
in grades 7 through 10
« A onc-scmester career orientation course in seventh or eighth grade

« A one-semester technology education and a one-semester computer keyboarding course
at some point in grades 8 through 12

« A one-scmester workplace-readiness covrse at some time in grades 10 through 12*

The combination of state and local drawing board requirements has raised some concerns that
fulfilling them may limit students’ flexibility. The local coordinator thought that the number of credits
required for a high school diploma might make it difficult for students who choosc a drawing board

scquence after ninth grade to complete the occupational courses required at the sccondary levei.

B. CHANGES IN CURRICULUM AND INSTRUCTION
Curriculum changes in Springdale have focused on the introduction of more applicd content and

instructional approaches in academic classcs at the sccondary level. College and business partners

!(...continued)

being taught for the first or second time in fall 1993, although the English Tech curriculum was still
evolving.

2Requirements for both the Tech-Prep and College Prep diploma are extensive, so students who
remain undecided about their postsccondary direction through 9th grade or 10th grade may have
difficulty meeting these requirements after they eventually decide.  For example, two years of a
forcign language are required for admission to state four-year colleges. To give undccided students
some flexibility, the consortium allows forcign languages to count toward satisfaction of the "related
vocational" requirements for a Tech-Prep diploma.

3Students arc encouraged to take the workplace-readiness course in the semester before they start

any type of part-time cmployment [that they found on their own or through the school’s co-op
programy].
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have been involved primarily as reviewers of curriculum material proposed by the high school.
Changes in the postsecondary curriculum are likely to be considered later, after Tech-Prep students
rcach the college.

Logistical constraints have led the consortium to depart from a committee approach for
curriculum development, in favor of a more sequential review process. Originally, the consortium
tried to form subcommittees of high school and postsecondary faculty and business members for
curriculum development. However, high school administrators and department heads complained that
this approach took teachers out of their classrooms for meetings too often. Instead, the local
coordinator conducted initial reviews of commercially available curriculum materials. She then
submitted her recommendations in turn to high school instructors, their postsccondary counterparts,
and finally to business and industry represcntatives. The local coordinator then worked with the
secondary and postsccondary staff to make final revisions, before the curriculum was submitted to the
governing board for final approval.

The resuiting curricula adopted in the high school--in Applied Mathematics, Principles of
Technology, and Applied Communications--have had some visible effects on what goes on in the
classroem.  Instructors of these classes report placing much more emphasis on hands-on and
cooperative learning than they have in previous courses. The high school math and science teachers
confirm that the Math Te h and Principles of Technology courses, as intended, are demanding more
from students than the general math and science courses they replaced. According to high school
faculty, the introduction of applicd curricula and the attendant staff development sessions have had
a broader cffect as well. Scveral of the labs now being used in Math Tech I and 11 are being used

by tcachers in College Prep math classes. These teachers are also using more cooperative lcarning

approaches.
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Classroom activitics observed in fall 1993 illustratc the direction of curriculum change:

o In a Math Tech class for 10th-graders, students used a stopwatch to clock a model car
moving across a calibrated surface and then calculated its speed. They spent the next
class period practicing time, rate, and distance calculations in a traditional classroom
setting. Students who were having trouble with the calculations were paired with other
students for help, while the teacher circulated and answered individual questions.

« In a Principles of Technology class for 11th-graders, the instructor demonstrated how to
sct up a water pump for a lab on calculating work in a fluid system. In the next class
period, students actually conducted the lab exercise.

« In an English Tech class, 12th-graders worked part of the time in a computer-equipped
writing lab composing business letters and resumes. During one session, the teacher gave
a group presentation emphasizing organization and grammar, including the use of
completc sentences, proper sentence structurc, punctuation, and spelling. The following
day, students worked individually at personal computcrs as the teacher circulated and
answered questions.

In these observations, the activitics begun one day and continued the next illustrate one type of
difficulty that Springdalc staff have encountered in implementing applicd academic curricula. The
high school schedule is made up of scven 50-minute class periods, and students attend thc same
classes every day on this schedule. As a result, the preparations--conceptual introduction, discussion,
and cquipment setup--for hands-on learning activitics must usually occur on onc day, and the actual
work or the excrcise on the next day. The continuity of students’ work is often disrupted as a result,
and teachers must work to refocus students’ attention on an exercise introduced the previous day.
Instructors of applicd classes would like to shift to longer classes that meet fewer times per wecek, but
therc docs not appear to be any immediate prospect of such a change.

Consideration of the possible need for curriculum changes at the postsecondary level has been
deferred. Postsccondary adm’  strators and faculty belicve the initial focus of Tech-Prep development
cfforts should be on efforts t¢ oring sccondary curricula in line with cxisting postsccondary curricula,
and to cstablish course cquivalencics so that students can avoid redundant courses. Issucs such as

how--or whether-to modify postsccondary technical courses to build on better high school

preparation, or to enhance the effectiveness of academic classes, arc being put on hold until Tech-
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Prep students reach the college level, and college staff can gauge the effects of secondary changes

on students’ skills.

A great deal of effort has been put into staff development to facilitate curricuium changes. In
1992-1993, invitations to participate attracted 105 academic staff and counselors and 30 vocational
instructors, who voluntarily attended some of the staff development sessions related to Tech-Prep at
the local level.  Furthermore, 20 teachers of math, English, or scicnce took state-level sessions
required for certification to teach applied academics. Five other teachers have been certified at the
state-level to teach workplace readiness. The consortium planned to require participation in staff
development in 1994-1995 for relevant staff. Staif development sessions werc conducted by the local
coordinator, American Vocational Assaciation, Center for Occupational Research and Development

(CORD), Southern Regional Education Board, and Arkansas Department of Vocational Education.

C. RECRUITING, GUIDANCE, AND CAREER DEVELOPMENT

Although introduction of applicd academic curricula and the development of six-year drawing
boards will most directly affect students bound for two-ycar postsccondary programs, the Springdale
consortium is highlighting the schoolwide nature of its reforms. Considerable emphasis is placed on
a guidance process that will apply to all students, requiring them to develop a Career Action Plan
(CAP) that extends beyond high school--cither to four-year college or to postsecondar.y study rclating
to a particular occupational ficld. No cffort is made to promotc a program call. d "Tech-Prep," and
students who choose an occupationally oriented drawing board do not identify themselves as "in Tech-

Prep.” This approach was adopted because of concerns about historically negative attitudes toward

vocational education.

Efforts to promote interest and support have focused instead on curriculum changes, the
guidance process, and the importance of thinking about future career directions. Brochures have
been developed to inform parents about curriculum changes, including the introduction of the new

"Tech" classes in mathematics, technology, and communications. At a Job fair organized by thc

116




Chamber of Commerce, students selected to represent each classroom visited employers’ booths,
obtained information about the skills and education required for various jobs, and reported back to
their classmates--a way, planners hoped, to increase students’ awareness of area industries and
potential careers in these industries.

The newly developed six-year drawing boards are part of an ongoing guidance process for all
studeats, beginning in eighth grade and extending through high school. In eighth grade, students
complete a Career Assessment Battery (CAB) that provides information about their learning styles,
aptitudes, and career interests. They then meet with a guidance team, consisting of a junior high
school teacher and a senior high school teacher, to discuss the outcomes of the assessment and to
complete 2 CAP.* In completing the CAP, students are asked to identify three broad carcer areas
that interest them from a list that encompasses all occupations, and to indicate the education or
training they expect to pursue after high school. Students whose interests and CAB results sugeest
that they will not attend a four-year college also sclect, with the assistance of the guidance team, a
six-year occupational drawing board to guide their sclection of classes in ninth grade and iater years.

Each year, all students review their career directions and reassess their interests, abilities, and
educational plans. The junior and senior high school teachers mee* with students in ninth grade tc
review the CAP and, if relevant, the six-year drawing board. In 10th grade, students take the Armed
Services Vocational Assessment Battery (ASVAB) to reassess their career interests and abilities.
They then meet with the senior high school teacher to review and make adjustments to the six-year
plan. The 10th-grade counseling also provides an opportunity to give students information about
local incentives to complete their six-year plan, such as the possibility of taking courses for a reduced
rate at the community college if they achicve a minimum score or better on the final articulation
examination. In 11th grade, formal responsibility for counseling shifts to regular guidance counselors,

and the process focuses more closely on graduation requircments, progress toward graduation, and

4Guidance teams at this level are composed of a junior and a senior high school teacher to make
up for a shortage of regular guidance counsclors.
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further steps in the relevant six-ycar drawing board. Twelfth-grade counscling focuses on credits

nceded for graduation, registration for college-entrance tests, if appropriate, and procedures for
obtaining financial aid for postsccondary cducation. All 12th-grade students and their parents are
required to attend a financial aid workshop with counselors, to review the costs and financing of
postsccondary cducation.

Given the universal guidance process for all students and the intentional avoidance of a distinct
Tech-Prep program identity, the Springdale consortium does not specifically recruit students to a
Tech-Prep program and docs not identify a student as a "Tech-Prep participant.” It is possible,
howcever, to characterize the level of student involvement in componcﬁts such as vocational cducation
and six-ycar articulatcd drawing board plans. Students whose postsccondary plans do not include
matriculaiion to a four year college or university, and who choose an occupational drawing board and
take one or more vocational courses, make up more than 40 pereent of the stud.cnts in Springdalc
High School. These students might be considered the "Tech-Prep population.” They reflect the
demographics of the school, which is 99 percent white and 1 pereent Asian.

The focus on career direction for these students includes efforts to expand workplace expericence
and opportunitics for carcer cxploration. In fall 1993, only limited workplace cxpericnee was
available, through a co-op program that provided opportunitics for students in the agriculturc and
busincss/marketing clusters. Current plans will expand these opportunitics. The health occupations
program. modeled on Project ProTech, slated to begin in school year 1994-1995, will entail substantial
work-site activity. Workplace expesicnce will also be stressed in a youth apprenticeship program in
banking and finance that is to begin in 1994-1995. Plans are also under way for a carcer counscling
center to provide occupationally specific carcer guidance, with students required to complete certain

activitics cach ycar beginning in the ninth grade.



D. GOVERNANCE AND RESOURCES

The Springdale consortium's structure and style of governance reflect the small size of the
community it serves. On the one hand, governance is informal; a relatively small board makes key
decisions, but the high-school-based coordinator works out most issues through personal contact with

‘ interested partics in the high school, postsecondary institutions, and the business community. On the
other hand, this small consortium is linked to other individuals working on Tech-Prep in Arkansas,
in an cffort to coordinate and share information.

Outside links are most apparent in the structure of the governing board. The board includes
four members from the three educational partners: (1) the local Tech-Prep coordinator from
Springdale High School; (2) the president and the dean of student serviceé at Northwest Arkansas
Community College; and (3) the director of student services at Northwest Technical Institute. It also
includes, however, two "outside" members--the Tech-Prep coordinator from Rogers High School,
which is also linked in a consortium to the same community college, and a representative from the
Northwest Arkansas consortium of 18 school districts--a confederation that deals with a wide range
of cducational issues other than Tech-Prep. This governing board serves as the decision-making body
for both the Springdale and Rogers consortia, which received separate Tech-Prep consortium grants
but work with the community college (in some respects as a single consortium).” Information on
Tech-Prep development is being shared by these two overlapping consortia--among the earliest Tech-
Prep grantees in the statc--with the various districts that make up the Northwest Arkansas consortium
and that are beginning to implement their own Tech-Prep prograhs.

Within the Springdalc consortium, the local coordinator is the hub of most activity. The
coordinator, housed at the high school campus, reviews funding nceds, allocates Tech-Prep monics,

lcads curriculum development and sclection cfforts, and brings recemnmendations to the governing

SInformation obtained after the site visit suggests that the Springdale and Rogers consortia may
formally consolidate.
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board for its approval. The local coordinator has a close working relationship with members of the
Springdale Chambcr of Commerce, particularly the district superintendent, who is a leading member
of the Chamber's education committee and a strong supporter of Tech-Prep reforms. Although
business and industry are not formally represented on the governing board, the coordinator can use
informal communications to get input and help from Chamber members, when necessary.

Support for Tech-Prep development in Springdale has come from several federal and statc
sources for vocational education. In 1993-1994, the consortium received $106,000 in its third year
of Perkins Title IIIE funds, $63,325 in Perkins Title IIC funds, $25,960 in state vocational start-up
funds for the Principles of Technology and workplace-readiness courses, and $21,742 in state
vocational equipment funds for lab materials. Most of these resources were spent on curriculum
development and acquisition, the consortium coordinator’s salary and benefits, and staff development
activities. Looking to the future, the local coordinator believes that schoolwide reform efforts will
be sustained by local funding, but expanding the use of applied academics, particularly laboratory-

hased courses like Principles of Technology, will require additional outside funds.
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XI. SPRINGFIELD, MASSACHUSETTS

The Tech-Prep consortium in western Massachusetts was created by three community colleges
and secondary schools in eight local and intcrmediate districts. In 1991, Springficld Technical
Community College (STCC), Holyoke Community College (HCC), and Greenfield Community
College (GCC) entered into a working agreement with three area vocational schools, four vocational
schools operated by individual local school districts, and the vocational component of a
comprehensive high school. 'By its third year, 1993-94, the "Tech-Prcp West" consortium had
cxpanded to include two four-year institutions--the University of Massachusetts at Amherst and
Westficld State College. This initial profile of thc consortium's progress is based largely on
examination of how Tech-Prep has been ilmplcmented to date by two of the largest consortium
districts--Springfield and Chiccpee--and the largest of its community college members, STCC.

The areas served and the labor markets targeted by this Tect.-Prep consortium are diverse. The
school districts and colleges serve a broad arca that stretches roughly 30 rﬁilcs north to south along
the Connecticut River valley. It includes cities with old manufacturing sectors, such as Springfield.
Holyoke, and Chicopce, as well as more suburban and rural areas. The largest vocational school, in
Springfield, has a student population that is about 26 percent white, 32 percent African American,
and 40 percent Hispanic, while onc of the other large vocational programs, in Chicopee, has an
almost cntircly white student body. Springficld, the major urban center, has 2 population of about
160,000. 1t has a shrinking manufacturing ;;cct()r, but is experiencing employment growth in health
care. According to school officials, scveral major manufacturers--such as American Saw and
Manufacturing, Milton Bradley, and I;cggo--arc cxpanding their operations and employment in the
greater Springficld arca.

Tech-Prep follows earlier efforts by individual colleges and schoo! districts to develop program

linkages and innovations, and other ongoing initiatives paralicl and complement the work being done




under the Tech-Prep grant. Beginaing in the late 1980s, STCC developed articulation agreements
with sevcral vocational schools in Springfield ahd surrounding arcas, focusing on identifying
equivalences between high schocl and community college courses that would allow students to gain
collcge credit for high school courses. At the vocational school in Sprirgfield, changes in
mathematics instruction have been gradually adopted over the past several years, based on standards
issued by the National Council on Teaching of Mathematics. The Springfield City Schools recently
received a grant to support integration of vocational and academic curricula; in 1993-1994, thc
vocational school was conducting a pilot implementation of a plan to cluster students cnrolled in a
particular vocational program together in academic classcs, where the curriculum could then be
tailored to their occupational studies.

Tech-Prep in this consortium, at least in its early stages of development, is primarily an effort
to improve vocational education. At the end of eighth grade, students choose whether to attend a
four-ycar vocational school or an academic, college-prep high school.  All students who arc
considered Tech-Prep participants in school year 1993-1994 attend vocational high schools. Although
guidance oricntations for eighth-graders provide information gencrally about all vocational programs
and specifically about the spccial features of Tech-Prep. the major choice students face is the
traditional or.e between the vocational and coliege-prep schools. In ninth grade, vocational students
participatc in a ycar-long cxploratory rotation among diffcrent vocational programs; at the end of
ninth grade they choose their three-year sccondary vocational program. The changes introduced by
Tech-Prep arc aimed at cnhancing the rigor and appceal of the vocational option, and the likelihood
that students who choose it will go on to postsccondary study. In the consortium’s largest few school
districts during the 1993-1994 school ycar, the implementation of Tech-Prep so far consisted primarily

of three changes:!

Plans for other Tech-Prep components cxist, however--most notably for development of a
scquence of workplace activitics including systcmatic job shadowing in 11th grade, gencral

participation 1n coop jobs in 12th grade, and "pre-apprenticeship” placements during the first year of
community college.
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1. Expanding the range of high school vocational programs that are articulated with
community college programs, and increasing the number of high school/college pairs that
have articulation agreements in particular occupational areas

2. Developing and gradually adopting applied curricula for use in the vocational track math,
science, and English classes

3. Promoting inierest among vocational students in postsecondary education, and thus in
choosing articulated programs and higher-level academic classes

The following four sections discuss these three main components of Tech-Prep, as well as its

governance and leadership.

A. ARTICULATION OF VOCATIONAL PROGRAMS

Articulation has been going on since the late 1980s in the Tech-Prep West area. By mid-1991,
STCC had articulation agreements with six of the eight consortium vocational schools, as well as other
schools, both academic and vocational, that are not part of the consortium. STCC had agreements
with individual high schools for a total of 11 different vocational programs, offering college credit to
students in high school programs in electronics, commercial art, printing, heating/ventilation/air
conditioning (HVAC), drafting, hcalth assistance, electrical trades, machining, computcr science, and
horticulture. HCC and GCC had similarly begun articulation for a narrower range of programs.

These articulation agreements specify equivalencies between vocational courses at the high
school and college levels, rather than defining overall programs of study spanning sccondary and
postsccondary years and the academic and vocational courses to be taken at both lcvels. The
emphasis in the articulation process is on identifying the threc-year sequences of high school
vocational courses taken in grades 10 through 12 for which college credit can be earncd, and the
various specialized college programs toward which the credit can be applied. For cxample, students
who complete a thrce-year high school course scquence in clectronics could reccive credit toward
Associate of Scicnce (A.S.) degrees in electronics, computer maintenance, laser clectronics/optical

technology, or biomedical instrumentation. In most cascs, articulation agrcements allow students to
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receive credit for the introductory college course related to their high school vocational sequence--
such as Electronics I--on the basis of adequate grades and the high school instructor's
recommendation. However, the colleges also offer a "challengc exam" option; students who did
particularly well in high school can take a test which inay carn them further course credits.

Since receipt of the first Tech-Prep grant for school year 1991-1992, the range of articulation
has increased substantially. Vocational school students can now earn credits in a total of about 17

college-level programs, including culinary arts, business administration, marketing, early childhood

devclopment, automotive technology, office administration, biomedical instrumentation, graphic arts
and communicatior s, officc administration, robotics, landscaping and plant scicnce, computer assisted
design and manufacturing, energy systems, and telecommunications. There are still vocational
programs, however, that are articulated with college programs at some high schools but not at others.
For cxampie, HVAC students from one high school in the consortium can earn college credit in an
energy systems program, but students from a similar program at another high school going to thc
same college must begin with the introductory course.?

Students choosc a vocational program much as they did before. The advent of Tech-Prep may
affect the academic courses they take and their options for obtaining early college credit for
vocational courses. However, it docs not appear that high school students, in choosing the vocational
school, develop a full program of academic and vocational classes that will culminate in a dcgree in
an oécupati(mal spccialty as defined at the postsccondary level.

The focus of articulation on vocational coursc credits rather than on a complete academic and
vocational program is probably related to the way in which articulation agreements arc developed and
the staff involved. Articulation between high school and college--at least in Springficld and possibly

the other collcges--begins with a high-level "agreement to articulate” signed by the college president

2An accomplished student in such circumstances might be recognized by college faculty as suitable
for placcment in a more advanced course, most likely by taking a challenge cxam. In the absence of
the articulation agreement, however, such advanced placcment is less probable.
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and the chair of the local school committee. Once this general agreement is reachcd, negotiations
are held entirely between the college and high school department faculty who teach the technical or
vocational programs under consideration, and do not include academic instructors or counselors.
According to some high school faculty, the process primarily lays thc burden on them to initiate
discussions and assemble materials to demonstrate to the college faculty’s satisfaction that thc high
school vocational curriculum, if successfully completed, is equivalent to particular courses taught at
the college level. In one high school, faculty noted that without offices, telephones, or clerical
support, it is a substantial challenge--when added on top of tfieir normal teaching workload--simply
to sct up meetings and put together the required materials to qualify their program for collcge credit.

Articulation as defined in the Tech-Prep West consortium can shorten the time students need
to satisfy requirements for an A.S. degree, but it also represents part of an emerging strategy to
promote students’ acquisition of more advanced skills. In Springficld, for example, college
administrators cxpress intercst not only in helping students graduate more quickly, but also in dcfining
programs that impart and give credentials for higher skills. The college is considering developing
honors A.S. programs, and even four-year Bachclor’s degree programs in a few selected technical
fiqlds. According to college staff, however, for students to attain thesc advanced skill objectives they
must cnroll not only with technical course credits under vocational articulation agrcements, but also
with solid math and English skills so they can avoid spending time in remedial classcs. This concern

is addressed by cfforts at the secondary schools to strengthen the academic curriculum and

instruction.

B. CHANGES IN CURRICULUM AND INSTRUCTION

Much of the effort to implcment Tech-Prep has gone into developing and implementing high
school applied academics curricula to strengthen the vocational track in math, science, and English.
Although all studcnts in the target population attend vocational programs, their schools offer both

college-prep and vocational-track scicnce and English classes. In math, the largest high school has
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offered four levels of instruction: (1) college-prep honors; (2) college-prep; (3) vocational; and
(4) basic-skills classes. Vocational students may take some college-prep classes and some vocational-
track classes in math, science, and English, depending on their strengths and weaknesses.
Curriculum definition has progressed in stages, and newly defined classes are being gradually
introduccd into the preexisting array of available classes. In math, for example, a mathemétics
committee including instructors from ali consortium high schools and colleges began by defining a
Tech-Prep Math I class for 11th-graders and Tech-Prep Math 11 for 12th-graders, adapting and
supplementing the Applied Math curricula developed by the Center for Occupational Research and
Development (CORD).  Actual implementation of applied math classes, however, lagged slightly
behind curriculum development. As a result, during 1993-1994 most schools in the consortium had
a mix of traditional and newly developed math offerings. For example, at the vocational school in

Springficld, the following classes were offcred that year:

e General Math. Basic skills, taught largely from a traditional textbook, but incorporating
some use of videos

e Pre-Algebra. A traditional coursc taken mostly by 9th-graders

e Pre-Applied Math. A class mostly for 10th-graders in which instructors incorporate units
of CORD Applicd Math 1

e Tech-Prep Math I. The curriculum recommended for 11th-graders, based on CORD
Applicd Math 11 '

e Algebra I/Il. A two-ycar sequence based on traditional curriculum, which staff envision
will be replaced for Tech-Prep students by Tech-Prep Math 1 and 11

e Plane Geometry and Trigonometry. Pre-cxisting classes, based on traditional curricula

Other curricula, similarly, are being developed in stages. In 1992, the consortiumwide science
committee developed a plan for the physical sciences, calling for teaching the CORD Principles of
Technology curriculum in segments over three years beginning in 11th grade and extending into the

first year at thc community college level. A further recommendation on lifc and natural sciences

126




:

~urriculum is planned. The communications committee issued a report specifying the broadly defined

reading and writing skills students should develop, but it does not scem that consensus has been
reached on the kinds of curriculum materials to be used in English classes taken by vocational
students.

From the standpoint of students, the cffccts of curriculum development efforts are emerging
gradually. In theory, vocational students in articulated vocational programs are expected to take
applied acadcmics classes. Students currently encounter schedule conflicts and limits on the
availability of class sections. However, they still have the option to take college-prep or vocational-
track classes. In onc focus group made up of identified Tech-Prep students, for example. some
students said they were taking college-prep English and bi(;logy. others vocational English and
biology. With efforts focused on the 11th-grade Tech-Prcp Math I classes. in ~"i993-1994 youngcer
studcnis who were not ready for that curriculum took more traditional math classes. In some cascs,
because classes of Tech-Prep Math 11 were not yet offered, more advanced students were placed in
the new applied math class although they were ready for more advanced work.

Because implementation of new curricula requires changing teachers’ classroom practices as well
as providing ncw cquipment and classroom materials, change is gradual. The pace of change is
understandably varicd across consortium schools and even across subject arcas within schools. In
Springficld, cumbersome city pmcdrcmcnt procedures delayed delivery of Principles of Technology
lab equipment well into the fall of 1993, forcing physics teachers to rely to a substantial extent on
traditional lecture and demonstration methods, while teachers in other consortium districts were
already activcly cngaged in the “lab coaching" methods associated with the CORD course.  Some
applicd math classes in Springficld were being taught with heavy use of hands-on methods--for
cxample, engaging students working together in pairs on solving lincar equations using symbolic
objects. An applied math class in another district was taught traditionally, however, focusing on

abstract calculations of graph slopes and intereepts with no tangible, real-life application.
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Progress is pcrhaps most difficult in English, where individual instructors appear more wedded

to their traditional curriculum and teaching styles. An applied communications class in one district--
although it was taught with energy and succeeded in holding most students’ attention--followed a
traditional question-and-answer format, focusing on the identification of sentence fragments. In an
applied reading class for a cluster of students from various building trades programs, students had
their hands on computers, but the content and style of instruction were narrow and traditional. For
example, teachers asked students to make lists of vocabulary words and use them in sentences, and
help given to students writing journal entries about their vocational classes focused on word-

processing mechanics rather than on verbal expression.

C. RECRUITING, GUIDANCE, AND CAREER DEVELOPMENT

Given the organization of education in the Tech-Prep West consortium, students come to be
considered Tech-Prep participants as a result of two decisions. Students first choose a vocational
program at the end of eighth grade. After their ninth grade exploratory rotation, they are considered
Tech-Prep participants if they respond positively to a school inquiry about their interest in
postsecondary education, clect to take applied academics classes, and are enrolled in one of the
vocational sequences for which an articulation agreement has been signed. Applied academics classes
are only gradually becoming available, howcver, and students still have the option to take college-prep
classes. As a result, in the first fcw program ycars students who have been exposed to any part of
the full range of applied academics classes envisioned.or alrcady implemented are counted as Tech-
Prep participants. Applying this standard, the consortium counted 414 Tech-Prep students in school
year 1992-1993--all in grades 11 and 12. It appears that in at least some of the individual vocational
schools, however, administrators and faculty have not yet come to a clcar, common understanding of
who is to be considered a Tech-Prep student.

The choices .students make that lcad them to be counted as part of Tech-Prep are influenced

by four sets of staff: (1) middle school counsclors: (2) regular high school counselors; (3) high school
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career counselors; and (4) a special Tech-Prep counselor serving the whole consbrtium. Middle
school counselors continue to focus on the basic choice between college-prep and vocational
programs, although Tech-Prep coordinators and other staff, in an effort to overcome traditionally
negative stereotypes, have provided orientation and training to heighten their awareness of recent
changes in vocational programs and the enhancements associated with the Tech-Prep initiative. High
school career counselors arrange for vocational instructors and students to speak at middle schools

each year to market their programs--including articulated Tech-Frep programs as well as

nonarticulated programs.

Regular c.ounsclors at the high schools continue to focus on helping students to choose their
academic courses each year to accompany their ongoing vocational program. It appears--at least in
Springfield--that these choices are approached flexibly each year, with consideration given to the
students’ performance, aptitude, schedule constraints, and ambitions for postsecondary education,
rather than with emphasis on a mapped-out plan of study required to enter and complete a particular
postsecondary program.

The consortium’s Tech-Prep counselor informs high school students and middle school and high
school staff about Tech-Prep and, more generally, about how vocational programs can lead to
postsecondary programs and solid careers. The counselor travels almost full-time among the eight
schools, making presentations to groups of students about Tech-Prep, answering questions about
college entrance standards, financial aid, and application procedures, and meeting with individual
students. The counselor also meets with middle and high school counselors to build their
understanding of Tech-Prep and how it may affect the advice they give students.

Other approaches are also used to attract students to Tech-Prep. A summer program to get girls
intcrested in technical careers was held in Chicopee in 1992 and may be repeated in 1994. For three
weeks, this full-day program involved 30 eighth graders in hands-on exposure- to electrical technology,

CAD/CAM, and culinary arts (in part as an opportunity for nutrition education), as well as ficld trips
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with a scientific focus. A special brochure to overcome students’ fears and reservations about
postsecondary study was developed, and open houses for parents are held at most high schools each
year. |

Efforts to promote carecr awareness are broadly designed for vocational students in general,
rather than spccifically for those who meet the criteria to be called Tech-Prep students. The
traditional cooperative cducation program in Springfield, for exaraple, finds paid job placements for
about one-third of the seniors in fields other than health, but does not emphasize workplace training:
students arc generally selected if they have already mastered the skills the employers need. All
Springficld students in the health aide program continuc to participatc in a very structured three-year
clinical training program at nursing homes and hospitals. Employers serving on the Tech-Prep West
business and industry council have arranged occasional workplace tours for groups of students, and
work with vocational school career counsclors to arrange individual brief job shadowing experiences
(about 20 during 1992-1993, for cxample, for Springfield students). In one of the other vocational
high schools, a tcchnology lab (similar to the Gaincsville middle school facility described in

Chapter II) has been installed to support the ninth-grade exploratory program.

D. GOVERNANCE AND RESOURCES

A steering committce, supported by a business and industry council, guides overall Tech-Prep
development. The 13-member stecring committee is composed of a coordinator from cacl: o1 the
colleges: administrators from cach high school (principals or directors of vocational education or
curriculum) and an administratpr from cach college (a Title 111 coordinator, a dean of institutional
rescarch, and an articulation coordinator). This committee mecets formally about four times per ycar.
The 16-member business and industry council plays a largely consultative role. For cxample, it
reviews curriculum recommendations and plans developed by committees of high school and college
faculty. Its members--which include a local PIC director, a hospital cducation dircctor, and

representatives from major corporations such as Coopers and Lybrand, United Technologies, Trak
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International, and American Saw and Manufacturing--sometimes play individual support roles as well.
One membér, for example, hosted staff from the Springfield vocational school for a day-long seminar
on managing institutional change.

Ongoing planning and coordination have been the responsibility of three coordinators, one from
each of the three original college members. The post of consortiumwide coordinator and fiscal agent
rotates each year from one college to another. About three-quarters of the 1993-1994 grant of
$267,000 was used for the coordinator staff and clerical support for the lead coordinator (with the
remainder largely devoted to thc Tech-Prep counselor, staff development cocts, and salary
supplements for high school curriculum implementation liaisons). Each of the coordinators plays an
active role in monitoring the progress of articulation, as well as in curriculum development and
implementation. For example, coordinators try to stay informed about the extent to which the
relevant high school teachers who have participated in staff development workshops have begun using
new materials and teaéhing approaches, and follow up with administrators if they note a slow pacc
of change.

Development of applied academic curricua has been pursued by a set of three curriculum
committees (for math, science, and English). Eac_:h committee includes high school and college
teachers in the particular subject area and is chaired by one of the three college coordinators. These
consortiumwide committees prepare recommendations. It is then up to the individual school
administrators and teachers--guided, coaxed, and supported by the coordinators--to assemble new
materials, rearrange class schedules, and modity what goes on in the classroom.

The brief initial observation of Tech-Prep in the Springfield district suggests one of the dilemmas
that may face many other consortia and schools. Two parallel efforts, guided by separate committees,
are under way in Springfield. One effort is to develop and implement applied curricula in math,
science, and English, and to attract as many students as possible into them. The other effort is to

integrate vocational and academic instruction, mostly by clustering students by vocational program in
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academic classes that will somehow be tailored to their technical direction. Staff responsible for
integration acknowledge, however, that there are too few students in each vocational area to support
clustered academic classes at all skill levels. Instead, their current plan is to ha\./e math teachers, for
example, instruct building trades students at varied math skill levels in the same class, thus
"accelerating slower students and narrowing the gap.” This approach to integration may be working

at cross-purposes with Tech-Prep efforts to develop a sequence of applied academics classes

extending to advanced levels.
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Xil. EMERGING ISSUES

The consortia.described in the preceding chapters are using diverse approaches to implement
Tech-Prep, for several reasons. The consortia clearly operate under different local circumstances and
constraints, and local Tech-Prep leadcrs interpret the potential of Tech-Prep and the best uses of
Title IIIE funding differently. The diversity of implementation approaches wclobserved in the first
‘of four annual site visits suggests important issues for the future, and resolving thesc issues is likely
to affect the ultimate contribution that Tech-Prep makes in these sites to strengthening students’
carcer preparation. Our discussion of thesc issucs here is not intended to suggest how the consortia
will or should ultimately resolve them, because they are continuing to develop Tech-Prep. We will
continuc to obscrve the consortia’s progress in thrce subscquent visits extending through 1996.

'fhc iscues these consortia face, as obscrved early in their program development, merit discussion
now becausc these issucs will face consortia throughout the country. In addition, they may have some
bearing on refinement of federal policy, as well as state and local decisions and prioritics. This final

chapter contributcs to such deliberations by raising and exploring six key questions about the direction

of Tech-Prep:

1. Whom is Tech-Prep for?
2. How central is articulation to Tech-Prep development?
3. How can consortia make programs of study a mecaningful featurc of Tech-Prep?

4. What are the implications of altcrnative strategies for introducing applied academic
instruction?

b

How much will Tech-Prep change postsecondary programs?

6. What contributions can bc expected of employers in the development of Tech-Prep
programs?




1. Whom Is Tech-Prep for?
Fech-Prep was originally defined as a program option that would be distinct from both the
College Prep and vocational tracks. -College Prep programs would lead to the attainment of a

baccalaureate degree, vocational programs to work-force entry right after high school, and Tech-Prep

programs--at leas. initially for most participants--to advanced training and an associate’s degree at a _

community or technical college. The emphasis on technology in Dale Parnell’s concept of the
program and in the federal authorizing legislation distinguished Tech-Prep from traditional vocational
programs (for example, those in crafts, trades, and human and business services) and from the
academic programs followed by students bound for four-year colleges. Early advocates viewed Tech-
Prep as a cohesive program for students in the middle two quartiles of academic achievement--the
"neglected majority."

Tech-Prep implementation strategies are far more diverse, however. This diversity raises the
question of whether federal policy should promote a particular interpretation of Tech-Prep or
continuc to support multiple approaches. Elements of the early Tech-Prep model--such as technical
preparation, programs of study with a particular career focus, career awareness activities, applied
academics, and concentration on middle-quartilc students--are emphasized to quite varying degrees
by different consortia. The consortia have also adopted diverse views about who isa "Tech-Prep
student." Some consortia have made a deliberate decision not to identify Tech-Prep students. For
those that identify Tech-Prep students, the definitions vary. Some consortia include any student who
takes an applied academics course, and others isiclude all students who take articulated vocational
courses. Others include only students engaged in more comprehensive occupationally focused
programs of study that dctineate their academic and vocational courses in high schoo! and community
college, as envisioned by Parnell (Silverberg and Hershey 1994). Some consortia contend that Tech-
Prep students can only be identified after they have successfully completed at least part of the

cducational path to a career--for example, when they matriculate to a community college.
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To some extent, these target population definitions and implementation approaches reflect
different stages of development. Some consortia start to implement Tech-Prep by articuiating
individual vocational courses and consider students who take such courses "Tech-Prep students.”
Later, these samc consortia may identify sequences of existing secondary and postsecondary vocational
courses relating to specific career directions and amend their definition of Tech-Prep participation
to match their capacity to guide students into these sequences. Still later, consortia may develop
curricula that weave occupationally relevant material into academic skill instruction. Some consortia,
of course, may approach full implementation of their program vision more quickly, if some Tech-Prep
components had alrcady been created before Title IINE funding was received.  If consortia arc at
different stages in an evclutionary process, we are likely at any given time to obscrve -what appear
to de quite different implementation approachcs.

Variation in Tech-Prep implementation, however, also reflects real differences in opinion about
what purposes and which students should be served by chh-‘Prcp. Some educators view the fcatures
associated with Tech-Prep as potentially benefiting all students; others consider Tech-Prep most
appropriate for certain groups. Some consortia appear to have made conscious stratcgic decisions
about the target population for Tech-Prep. In other cases, local circumstances and the origin of
Tech-Prep grants in vocational education legislation seem to have precluded consideration of the
target population issuc. We have identified three implementation models that correspond to threc

different targeting objectives, each with its advantages and disadvantages:

¢ A focus on selected oécupations
o A gencral upgrade of vocational education

 Implementation of general systemic reform

The Selective Occupations Model. In the selcctive occupations model, consortia implement a fcw

thoroughly defined Tech-Prep programs of study, usually for high-tech occupations. Business and
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industry representatives are typically active partners in chossing the occupations and structuring the
program. Students are selected carefully, although not strictly on the basis of grades, to maximize
their chan;:m of success in the math and science courses (which are typically more rigorous than what
they might otherwise have taken). This model has been endorséd by such states as Ohio and West
Virginia and is typified in the Dayton and Logan in-depth study sites.

This focus on structured programs in just a few high-technology occupations has some important

advantages:

 High Status. The selected occupations model clearly distinguishes Tech-Prep from
traditional vocational education and thus can help it escape the stigma often attached to
these programs. Careful selection of students, as well as strong employer endorsement
and involvement, can create a strong positive image of the program in the community.

In sites using this approach, we observed that students take pride in their special status.

* Feasibility of Comprehensive Programs of Study. By implcmenting just a few programs,
consortia can define programs of study explicitly and create common schedules for a
small group of participating students.

*» Ease of Student Identification and Monitoring. Because all students takc a common core
sequence of classes, Tech-Prep consortium staff can readily identify participating students
and chart their progress.

However, it remains uncertain whether consortia implementir:~ this model can involve more than

a small number of students without sacrificing program quality. Program quality might be
compromised, for example, if the consortia expanded Tech-Prep into less technology-oriented
occupations, if they became less sclective in choosing students, or if an incrcase in the number of
participating students undermined the cohesiveness of their programs of study because of course
scheduling problems.

Upgrading Vocational Education. Other consortia have chosen to upgrade vocational education

in general, hoping to affect most or all students who choose vocational education programs by

improving their academic skill attainment and encouraging them to continue to postsecondary

education. Consortia that adopt this approach, such as those in Springfield and Hartford, focus on
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articulation and guidiug vocational students into suitable applied academic courses when possiblc.
Under this model, students may not identify closely with Tech-Prep or feel part of a special new
program, because the major choice they face is still between college-prep and a vocational track or
school. Their vocational courses and their applied academic classes may differ somewhat from classes
they would have taken in the past, but most likely in ways that the students cannot readily identify
as part of a new, higher-status program.

Viewing Tech-Prep as a way to upgrade vocational education has some benefits. The originally
anticipated technical focus of Tech-Prep is achieved most naturally in technically oriented vocational
programs. The students enrolled in particular vocational programs provide natural groupings of
students for whom efforts to integrate academic and vocational instruction can be made.

However, this approach also faces some constraints. Trying to adjust master schedules so that
all vocational students can take épplied academic courses can be very difficult, as shown by the
experience of several study sites. Despite the development of articulation agreements, parents,
students, and employers may not perceive that students arc enrolled in anything different or special,
particularly when Tech-Prep efforts are aimed broadly at all vocational programs rather than a select
few. Consortia that adopt this strategy may thus find that even improved vocational programs and
their students have difficulty escaping the stigma often associated with vocational education.

One approach to offsetting this potential wéakness is linking the upgrading of vocational
education with an emphasis on technology education for all students. In the Gainesville consortium
and in one school in the Springficld consortium, elaborate technology centers have been opened that
provide stimulating, engaging opportunities for students to explore a wide range of technical fields.
In Gainesville, the technology center course is an clective for middle school students and attracts a
wide range of students. In the Springficld consortium school, all vocational students take an
introductory technology course at the center, but the course is also taken as an clective by others,

and has generated favorable publicity for vocational programs.
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Systemwide Reforin. Consortia that apply this model (such as Salem and Fresno) reject the idca
that Tech-Prep should be targeted to any particular group. Instead, they contend that programs of
study, career development activities, and applied approaches to instruction should be available to all
students. Consortium staff envision that, when their plan is fully implemented. all high school
students will sclect a program of study or carcer cluster suited to their general career interests, and
applied learning techniques will be incorporated into academic curricula for students of all ability
levels.

In the short term, however, these principles are extremely difficult to realize. Vocational courses
may be the only distinction of occupational focus among programs of study at the secondary level,
and cven that distinction may not always be clear, because vocati()r_lal courses are often an option
rather than a requirement. Despite ambitions to bring more applied instructional approaches to all
students, applied academics principles may be most evident in a few courses offered as alternatives
to traditional academic courscs, rather than being infused into all classes. However, applied academic
classes in these communitics arce likely to attract a wider range of students than under the other two
models, because they are open to any student.  Although most students taking these courses come
from vocational programs or the gencral education track, high-achicving students may also choose
them--taking Principles of Technology in 10th grade, for cxample. as preparation for Advanced
Placement physics. As a result, applied academic instruction may ncither be focused on a core of
"program participants” nor truly affect all students.

This model also raiscs questions about the aim of federal policy and whether this approach uses
Tech-Prep resources as envisioned in the federal legislation.  Rather than improving vocational
cducation dircctly and focusing on technical ficlds, as cnvisioned in the Title HIE legislation, the
Tech-Prep development effort may be diffused over the full student population, and the impact of

this broad rcform strategy on the experiences of individual students may be quite limited for some

ycars to come.
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2. How Central Is Articulation to Tech-Prep Development?

Articulation is the most commonly implemented Tech-Prep component. By fall 1993, secondary
and postsecondary members in almost all consortia funded by Title I1IE grants had signed articulation
agreements linking high school and college courses and, in some cases, related sequences of courses
(Silverberg and Hershey 1994). In the 10 in-depth study sites, articulation has generally received
more attention than developing and implementing applied academic courses, programs of study, or

career exploration activities. This emphasis on articulation has persisted for several reasons:

« Articulation agreements are required under the Perkins Act as a condition for Title IIIE
funding.

e Most consortia (about 60 percent) had previous experience developing articulation
agreements before Tech-Prep legislation and a process for developing new agreements.

« Articulation is easy to arrange, usually involving only a short-term effort to review high
school and college courses and make minor adjustments.

« Articulation agreements are tangible signs of progress and successful collaboration, which

are particularly important in the early stages of Tech-Prep deveiopment.

These reasons probably account for the early cmphasis on articulation, but questions remain
about the long-term contribution of articulaiion to students’ achievement of Tech-Prep objertives.
Does articulation encourage students to earn a two-year associate’s degree or occupational certificate?
Does it provide students, as suggested in the Tech-Prep legislation, with "progressive achievement
leading to competencies” in math, science, and communications? Do articulation agreements really
promote levels of technical preparation that would not be achicved in the absence of the agreements?

Such concerns persist because, in most cases, articulation involves only establishing equivalences
between sccondary and postsecondary vocational courses so students can earn college credit in high
school. This focus on vocational course-to-course articulation leaves scveral concerns unaddressed:

« College Cuncerns About Student Skills. Many community college instructors complain that

first-ycar students lack .hc basic academic skills needed to master advanced technical
material. Articulating a single vocational course does not address this problem.
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* Low Rates of Student Use of Articulation. Employers want students to achieve high-level
technical competence, but some students retake articulated courses at the college level
rather than obtain credit and jump ahead to more advanced course work. This cutcome
is often due to lack of promotion of articulation--sometimes because teachers fear their
high school courses are not really college equivalents.

* Weak Inducements to Attend Consortium Colleges. The opportunity to earn advanced credit
at a two-year college is not always a strong incentive for students to enroll there, even
when articulation is promoted as a benefit of Tech-Prep. In some study sites, many
students still plan to attend four-year universities or other nonconsortium colleges in
which they cannot obtain articulated credit.

Several strategies have cmerged in the in-depth study sites to address these concerns: (1) use of
competency tests as a condition for carning articulated credit; (2) expanding articulation to include
four-year institutions; (3) coordination of articulation across community colleges to expand students’
opportunitics; and (4) extending articulation to include academic classes.

Competency tests can help reassure both high school and college teachers about students’ skill
levels. Secondary teachers may be more willing to promote articulation if they are confident that only
students who have really mastered required competencies are grahted credit. To this end, several
sitcs require evidence of skills as a condition of credit award. In Salem, fer example, all students
must pass a competency assessment to earn college credit. In Dothan, high school students can carn
articulated credit if they reccive a grade of A or B, but if they get only a B they must pass a
"challenge test."

Expanding articulation beyond the traditional high school-community college arrangement might
encourage students to attend community colleges. Agrecements that make it possible for students to
apply their articulated credits at the community college and later at a university can reassure parents
and students that pursuing a community college degree does not limit the option to pursue a four-
year degree.  This strategy can cxpand students’ postsccondary options and encourage them to begin

postsccondary work with advanced technical training at a community college, rather than entering a

four-ycar liberal arts program without a clear occupational objective.
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Agreements are also possible under which credit can be earned at multiple community collcges.
Such arrangements allow students greater flexibility in choosing postsecondary institutions, without
jeopardizing credits. This strategy may be particularly useful in large metropolitan areas with several
community colleges in close proximity. A few states are beginning to consider statewide articulation
agreements for this purpose. These efforts will introduce common competency objectives across
institutions for the same educational programs--a movement that would be consistent with federally
endorsed and fund.ed efforts to dcvelop national skill standards.

Finally, broadcning articulation to include academic courses could result in greater emphasis on
raising academic standards and encourage students to be as concerned about performance in academic
classes as in vocational classes. This approach could have two variants. Consortia could simply
cstablish cquivalences between high school and college academic class;es and conditions for granting
college credit as they do for vocational classes; this approach is currently followed in the Hartford
consortium. A more far-reaching approach is to link award of college credit to successful completion
of both vocational and academic classes in the high school stage of a defined program of study; this
approach is followed in the Gaincsville consortium. Both approaches could allay concerns about
Tech-Prep students’ level of preparation for college work--but only if articulation is carried out with

strict adherence to college-level standards for awarding academic credits.

3. How Can Consortia Make Programs of Study a Meaningful Feature of Tech-Prep?
Tech-Prep advocates have long emphasized the importance of a coherent plan to guide students’
course sclection through the high school and community college phascs of a carecr-oriented program.

They have argucd that a program of study--called a "scquential course of study" in Title IIIE of the

Perkins Act--can have several important benefits for students:

« Encouraging students to think about their futurc and how their education is going to
prepare them for it
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* Discouraging students from "grazing” among available high school vocational courses or
academic electives and taking a series of unrelated, introductory courses that do not help
them progress to higher skills '

* Increasing students’ chances of moving rapidly into advanced level classes at the
postsecondary level and developing a strong grounding for their chosen career

To fulfill these objectives, however, programs of study should represent meaningful, informed
choices. Before choosing among programs of study, students should be exposed to the carcer options
they represent, likely salaries and working conditions in these occupations, and the type and amount
of education the carcers require. A program of study is meaningful only if it is actually used to guide
course selection, at the time a student first sclects it as well as in later semesters. Programs of study
must also represent real alternatives: if students with diverse carcer interests all have the same
program of study in high school--the same English, math, science, and social studies classes--the
process of choosing a program of study will seem an empty cxercise. Given the importance that
Tech-Prep proponents place on integrating academic and occupational learning, programs of study
should ideally include both academic and vocational courses, tailoring academic course choices, to the
extent possible, to students’ career interests. Finally, if students are to see their program of study as
a plan that extends to postsecondary education, the program must clarify what specific course
sequence the student would pursue in college.

Our preliminary obserQation of the 10 consortia in the in-depth study shows that programs of
study often depart from this ideal. In some consortia, a conscious decisioﬁ has been made to avoid
even deﬁning programs of study that determine students’ course sequences. Sites that have defined
programs of study vary along several dimensions:

o Coverage of College Level. In some sites, students choose a program of study that extends
through a community college occupational program. In other sites, the programs of study
encompass only high school courses.

* Degree of Emphasis on Adherence to Program. Some programs of study are treated as

individualized plans that are meant to be carried out. In other sites, they are only
suggestions of courses relcvant to a career direction, and students’ actual courses
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commonly deviate from the suggested sequence. Guidance counselors use programs of
study in different ways. In some sites, they offer students preprinted charts showing
available programs, and students consciously choose one. In other sites, counselors use
defined programs of study as guides for themselves but do not review them with students.

e Comprehensiveness. Some consortia specify all academic and vocational courses for
programs of study, while others include only a vocational course sequence and applied
academics classes. In some sites that include applied academics courses in all defined
programs of study, the only distinction may be which vocational course a student takes.

Variations in programs of study reflect consortium leaders’ views of their purpose. When staff

view programs as a way to encourage students to prepare for the general demands of higher
education and the workplace, staff may use the programs simply to get students to take highcr-level
academic courscs, rather than emphasizing specialized course sequences for particular occupations.
When consortium and school staff arc most concerned about improving student interest and
achicvement in academic classcs, they may include applied academics courses in all students’ programs
and direct students into these classes. If career planning is viewed as most important, programs of
study are more likely to include both secondary and postsecondary courses, to give students a clear

picture of the overall sequence they will follow to a target occupation.

Two constraints have made it necessary for consortia to choose among these possible priorities:

o Sensitivity About Tracking. Dcfining a scquence of courses related to a target occupation
can evoke concerns about tracking among school personnel and parents. In somc
consortia, counselors have fearcd that Tech-Prep might be an inferior track that
forecloses educational or carcer options, and they thercforc put little priority on
resolving scheduling problems so students can adhere to a program of study.

e Lack of Resources. Small or financially strapped districts have difficulty offering varicty
in vocational or academic courses, and arc thus unable to create clearly differentiated
programs of study. Even if programs of study arc distinct, districts may be able to offer
so few scctions of some key classes that scheduling difficulties prevent many students
from following their program. These scheduling problems arc likely to be particularly
difficult for consortia that sec Tech-Prep as affecting all or most high school students,
rather than a small group taking programs centercd on occupational courscs.

The in-depth study sites offer examples of scveral approaches or concepts for overcoming thesc

constraints:
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» Compensating for lack of in-school variations in course offerings by emphasizing
workplace experiences related to students’ career interests

* Busing students from small or rural districts to a consortium college for intensive summer
programs relating to their career interests

* Developing some programs of study only in certain schools, and busing interested
students to these "magnet" programs

+ Combating negative impressions of Tech-Prep by providing students, parents, and

counselors with explicit charts depicting both secondary and postsecondary components
of programs of study, underscoring that Tech-Prep is designed to lead to higher

education
4. What Are the Implications of Alternative Strategies for Introducing Applied Academics?

Virtually all Tech-Prep consortia report that they have implemented curricula emphasizing
applied learning. Most schools have focused on applied academic curricula and instruction to help
students master scientific, mathematical, and English language skills and link these skills to practical
applications. In some consortia, introduction of applied academics curricula is the most apparent
change associated with Tech-Prep to date. Emphasis on applied academics is due in part to language
in the Title HIIE legislation that encourages adoption of such curricula, and perhaps in part to
effective marketing of packaged curricula nationwide. Applied academics curricula, when well
implemented, demonstrate the relevance of physics, mathematics, and communications skills to the
world of work, engaging students in active learning through group projects, discussion, laboratory
experiments, and other hands-on activitics to help them grasp otherwise abstract concepts and clarify
their real-world applications.

Various approachcs have been taken to introducing applied academic curricula. Local
approaches vary with regard to three issues that have potentially important implications for school
stafl and students: (1) Whom is it for? (2) How should curriculum be developed? and (3) Which
teachers should be involved?

Whom Is the Applied Academics Approach for? Consortia have made different decisions about

which students are the target population for applied academics curricula and instruction. Some
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consortia explicitly create applied academics classes for vocational students--either all students
enrolled in any vocational course, or only those in specific occupational courses designated as part
of a Tech-Prep program. Other consortia--typically those that view Tech-Prep as an clement of
systemic reform--prefer to make classes based on applied curricula broadly available to all students
and rely on counselors to guide students to these classes. Students who actually enroll in applied
academics classes are rarely drawn evenly from across the full student population, however. In the
sites we have observed, counselors usually view the applied courses as most appropriate for students
with lower academic performance. In a few cases, however, staff have promoted applied technology
or scicnce courses as rigorous and challenging alternatives to traditional ones and encouraged a wide
varicty of students, including university-bound ones, to take them.

Choice of the target population can determine whether the applied courses are pciceived by
students, faculty, and parerits as challenging or remedial. Schools that use applied academics
instruction for vocational students sometimes offer courses that were originally designed for lower
grade levels. For cxample, the Center for Occupational Research and Development (CORD)
Applicd Math I curriculum, designed to be chalicnging for ninth-grade students, is used across the
10 study sites, at all grade levels in high school as well as at the college level. Achieving acceptance
of packaged applicd academic curricula for use with a broad range of students may be more difficult
if the applicd courses are used at first for students at higher grade levels, because the courses and
the applied approach may become stigmatized as remedial.

How Should Applied Curricula Be MeMM? Development of applied curricula has bcen
approached in threc ways by the consortia included in the cvaluation:

« Adoption of Packaged Curricula. Some consortia and schools have purchascd off-the-shelf

curricula for particular subjccts and uscd them as the basis for whole courses. This has
most commonly been the case with CORD’s Principles of Technology.

o Local Curriculum Development. In some schools, faculty have developed entircly new
applied courscs on their own.
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Aruitoxt provided by Eic:

¢ Incarporation of Packaged Curriculum Modules or Materials. Other schools mix the first

two approaches. Teachers incorporate selected modules or instructional units from
available curriculum packages into more traditional materials and approaches that they
have used in-the past.

These varying approaches can have different consequences for teachers and students. Packaged
curricula minimize the course-planning effort for teachers; in some schools in the study sites, this
advantage has inducted some teachers to accept an assignment to teach applicd academics courses.
On the other hand, adopting commercial packages requires less interaction and collaboration among
dcademic and vocational tcachers ‘than a l()cal. ;ffort to develop applied courses, and it may not
cngagc teachers as fully in rethinking how they tcach. Moreover, courses built cntircly around off-
the-shelf curricula arc often formally labeled by a district or a statc education agency as "applicd.”
In some statcs, four-year colleges and universitics do not recognize apglied math, science, or English
courses as academic high school credits for purposes of admission decisions, which stigmatizes the
courses. This prospect has led many consortia to adopt the more diffuse stratcgy of ini:orporating
applicd Icarning techniques and materials more sclectively into traditional coursc curricula.

Who Should Teach Applied Curricula? Consortia also differ in their decisions about which
teachers should use newly developed or adopted applicd academics curricula, often because of state
requirements.  Although vocational instructors might be well equipped to create occupationally
rclevant applic:ations of academic skills in the classroom, most consortia assign academic teachers to
teach the new curricula. Particularly when the curricula arc locally developed by academic teachers,
this decision sometimes yiclds classcs in which curriculum and teaching methods deviate little, in
classrooms we obscrved, from traditional methods of academic instruction. In somc cases, academic
tcachers arc assigned becausc academic credit can be awarded only for classes taught by certified
(academic) teachers. In other instances, vocational instructors arc reluctant to teach academic skills.

However, schools that rely on state vocational funding to implement applicd academics may find it

possible. advantagcous, or cven necessary to assign vocational instructors to these courses and to
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incorporate applied academic modules into vocational instruction. For example, the California
vocational education system funds only courses that teach occupational skills. To comply with this
regulation, a vocational high.school in the Fresno consortium is teaching units of Principles of

Technology in the building and construction course and the heating and air-conditioning course.

5. How Much Will Tech-Prep Change Postsecondary Programs?

Efforts to develop Tech-Prep thus far have had more visible effects on secondary education than
on community college programs. This difference is due in part to the relatively early stage of
development observed in the first round of evaluation site visits. However, other institutional
characteristics of community colleges contribute 1o this difference as well and raisc some questions
about the extent to which long-term Tech-Prep development is likely to change postsecondary
programs. In the longer term, the open question is whether community colleges will only (1) help
to strengthen sccondary education and improve the readiness of high school graduates to enter
existing postsecondary programs, or also (2) enhance the rigor of college programs and the skili
levels that their graduates attain.

Community colleges have clearly played key roles in the 10 consortia included in this cvaluation.
They have served as fiscal agents, and usually lead consortiumwide governance bodies and committces
involving school, college, and cmployer representatives. In several cascs, college staff have been
active in reviewing and revising sccondary curricula, and in extending the scope of articulation.
Community college coordinators have been instrumental in arranging staff development, and have
helped to establish links between consortium high schools and employers.

However, change in what eolleges teach or how they teach seems thus far to be the exception
rather than the rule. Most changes in instruction and organization of courses have taken place in
high schools. In a few cases, colleges have adopted some principles of applicd academics in

mathematics classes, and some examples of creative college work on integrating vocational and
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academic learning have becn noted. However, colleges have so far contributed mostly to changing

what goes on in high schools. This pattern is due to three factors:

* High Schools Are Most Often the Focus of Concern and Debate. Dropout rates for public
high schools are widcly publicized, and standardized test scores are often viewed as a
barometer of school effectiveness. The effectiveness of colleges is less scrutinized. The
incidence of students leaving college is not usually viewed as a reflection of college
practices. In most communities, this focus on high school performance leads both

secondary and college partners to concentrate their early efforts on finding ways to make
high schools more effective.

* College Faculty Autonomy Can Make It Difficult to Mobilize Them Jor Change. Faculty in
colleges and universities generally have more discretion over what and how they tcach
than high school tcachers. and instructors are often more attuned to their disciplines than
to colleagues in other departments. As a result, the concept of a comprechensive,
occupatiynally oriented program of study linking academic and technical courses has
received little emphasis, and efforts to integrate academic and technical instruction are
unusual.

* Colleges Are Uncertain How Tech-Prep Will Affect the Challenges They Face. With Tcch-
Prep students in most consortia still in their high school ycars, faculty at some colleges
remain uncertain whether:

- Tech-Prep students will really be more prepared for college-level work than past
high school graduates.

- Enthusiasm for getting Tech-Prep students to enter community collcges will create
pressurc to lower college standards.

- Improved preparation of high school students will really make it possible for

college faculty to teach at a more rapid pace and help students develop more
advanced skills.

- Investing college resources in more faculty and improved technical facilities will
be warranted by increasing enrollments and possible within funding constraints.

- Large proportions of their students will continue to be older adults rather than
recent high school graduates, thus minimizing the impact that even a successful
Tech-Prep has on the preparation of incoming students.
Some college faculty and administrators already perceive the value of Tech-Prep, whatever the
outcome of these uncertaintics. Teaching academic subjects with a more applied approach, some

faculty realize, can serve their current student population better. In some study sites, plans are being

discusscd for creating honors programs or advanced-skill degrees to accommodate students who enter
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with strong preparation and attain more advanced skills than is typical in current associate degree
programs. For some faculty, greater cooperation with sccondary school districts has opcned up
rewarding opportunitics for collaboration and consulting. However, the likelihood of widesprcad
changes in college programs as a result of Tech-Prep probably hinges on the quality of Tech-Prep

high school graduates over the next few years and the number of them who seck an associatc’s

degrec.

6. What Role Can Business and Industry Be Expected to Play in 'l‘ec.h.-Prep?

Although carly definitions of Tech-Prep and its authorizing legislation identified cducational
institutions as the central consortium members, in many sites schools and colleges seck out the
involvement ¢f employers, responding to several sources of encouragement. Literature on the role
of cmployers as partners wi.th schools in Europcan apprenticeship systems has fueléd interest in
getting American employers to work with schools. Reports of employer roles in a few well-publicized
U.S. youth apprenticeship programs have reinforced support for giving employers key roles in helping
students develop technical and general workplace skills and in guiding the objectives of in-school
activitics. The School-to-Work Opportunitics Act of 1994 has increased pressures 1o involve
cmployers in local partnerships.

In the nation as a whole and in the 10 in-denth study consortia, business and industry are indeed
providing support for Tech-Prep.  Nationwide, three-fourths of local coordinators reported in fall
1993 that their consortia were receiving support from such groups (Silverberg and Hershey 1994).
Consortium lcaders in the 10 in-depth study sites consistently stressed the importance of cooperation,
support, and active involvement of cmployers. Employer or industry representatives sit on governing
boards, promotc Tech-Prep, and in some cascs help to sclect target occupational arcas. Two central
issucs remain open, however, concerning the involvement of employers in Tech-Prep consortia:

o Can cmployers provide workplace experiences as a routine or required part of Tech-Prep
students’ expericnees?
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* What rele can employers play in strengthening school-based components of Tech-Prep?

Feasibility of Requiring Workplace Experience in Tech-Prep. Employers already offer workplace
experiences in a variety of ways that promote the aims of Tech-Prep consortia. In many consortium
schools, employers continue to provide workplace opportunities through traditional €O-Op programs.
Occasional or short-term job-shadowing experiences are sometimes offered by employers to help
expose students to workplace environments. Some consortia have developed occupationally focused

academies that include low-intensity volunteer work or more intensive workplace training or

internships.

However, it appears that only in rare Tech-Prep consortia will employers be able in the near

future to expand this role to make substantial workplace experiences routine for all Tech-Prep

students. This conclusion is based on four observations:

» Arran ements for Systematic and Intensive Workplace Experience Appear in Most Instances
to Be Limited to Just One or Two Career Areas. These are often in health occupations or
manufacturing technology, and benefit from the attention of a few major local employers.
Extending workplace arrangements beyond one or two career fields often requires
dealing with many small employers, which poses a difficult burden on the limited
resources available for coordination between schools and employers.

* Employers’ Resources for Providing Workplace Experiences Are Limited and Uncertain. The
in-depth study sites provide examples of even major U.S. corporations backing away from
commitments to provide internships or apprenticeships. Even large employers appear
willing to take on only a few students for placements involving structured training. Mid-
size and small employers are typically willing only to accept students as part-iime
employces to support production. Although such arrangements can provide income and

generai work experience, (hey rarely expose students to a progression of skills related to
their school program.

o Not All Students Will Fit in the Available Workplace Experiences. After-school experiences
may be impossible for some students because of family or other extracurricular
commitments and transportation difficulties.

* Some Consortia Face a Paucity of Local Employers. In many locations, particularly in rural

areas or in economically depressed urban areas, there may be few local employers
relative to the number of students who might b:: candidates for workplace experiences.
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However, creative strategies can expand the number of students who guin some useful workplace

experience. By organizing a continuum of workplace experience, including brief worksite visits as well

" as more intensive placements, consortia can potentially expand the total number of students who

participate. Consortia can organize students as volunteers for community-bascd organizations or
other public service, where they can gain some benefits of workplace experience. School enterpriscs
can provide chances to develop technical skills, work habits, and business skills. However, each of
these approachés requires a great cffort at organization and coordination and is likely to affect only
some Tech-Prep students. It would not appear to be realistic, therefore, to imposc a rigid
requircment that consortia involve all Tech-Prep students in workplace experiences. Even requiring
that consortia provide any kind of workplace experience may be inappropriate. Rather than expend
scarce resources on developing workplace expcrie.nces that may affect few students, some consortia
may prefer investing in school-based programs.

Roles for Employers in Strengthening School-Based Components. Employcrs in some Tech-Prep
consortia provide input to school-based program components as well as workplace experiences.
Employer in\folvemcm has generally focused on:

e Technical Curriculum. 1n scveral in-depth study sites, employers have provided ideas for

changing technical curricula and refining definitions of required technical skills.

o General Workplace Readiness. Employcers have arranged and participated in school-bascd

activitics designed to enhance students’ gencral workplace readiness--talking to students
in school about workplacc habits, assisting in mock intervicwing sessions, and hclping
students lcarn to prepare resumes and job applications.

o Equipment and Events. Employcrs in some sites have provided funds for laboratory

equipment or special events {or Tech-Prep students.

Despitce the focus of employers’ Tech-Prep contributions on technical curriculum and workplace
rcadiness, employers most often describe basic academic skills as the missing ingredient in new young

job candidates. In the sites we have observed, however, effective ways to involve employers in

strengthening academic curricula are cither given low priorily or prove clusive.
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To be sure, the study sites provide examples of employers helping with academic curriculum

development in somewhat peripheral ways. In some sites, they have arranged for high school or
college instructors to visit worksites or participate in worksite internships, to help them become
familiar with workplace applications of the skills they teach. In several sites, employers reportedly
provided definitions of target competencies to schools. Other than listings of required technical skills,
however, employer input usually appears to consist of broad statements about academic skills and the
kinds of work-style skills now commonly called the "SCANS skills." The challenge of figuring out
what kind of curriculum can cultivate these skills effectively is generally left to school faculty. In most
sites, 'employers’ involvement in curriculum development involves reviewing and approving the
decisions that tcachers have made in adopting or developing new applied academics curriculum.
Although some educators and employers have argued that getting employers involved will help
raise academic standards and achievement, school staff in the study sites are often uncertain about
how or whether to involve employers more in deﬁning academic curricula and programs of study.
Sever‘al factors contribute to this uncertainty. Some consortium staff rcport that employers and
cducators approach the process of curriculum definition differently. Employers, they report, often
focus quickly on narrowly defined skills and thus gravitate to spccifying technical skills, while
cducators might start with broader definitions. Educators assumc that curriculum development
mcetings will involve protracted discussions and that curriculum change is an evolutionary process,
while employers arc more likely to expect short meetings with tightly organized agendas and to
belicve that curriculum revision and implementation can be accomplished quickly. Concerns that
educators might consider important in discussions of curriculum development--such as funding streams
or requirements to accommodate special populations--are often of little interest to employer

rcpresentatives.

Whether schools and cmploycrs will pursue ways for employers to play a more central role in

strengthening academic curricula remains an open question. The evidence so far suggests that, to




engage employers mcre deeply, consortia would have to identify contributions employers can make
to academic curricula that draw on their strengths and expertise. For example, employers rhight be
asked to identify exercises based on workplace tasks that require application of particular
measurement, computational, or more complex mathematical skills. However, our observation to date
suggests that while employers commonly provide on-the-job training, they are usually unaccustomed
to developing formal curricular materials focusing on basic academic skills. As a result, schools are
likely to remain the authors of their own academic curricula, and employer input in this aspect of

Tech-Prep is likely to remain limited.
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