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FOREWORD

e
either college preparatory, general, or vocational. However, as

1
Secondary curriculﬁm has traditionally been classified as 1
the demand for reliable evidence concerning the effects of
various educational programs has increased, it has become more
apparent that the three-way classification scheme may not be an
accurate reflection of program content. The variability that
exists within programs, especially vocational education, is not
reflected in the tvaditional curriculum descriptors. In
addition, in most research reports curriculum classification is
based on students' self-report of high school programs, a
potentially unreliable measurement. This report, which is the
first in a series of three, was designed to address some of
these common problems.

The major focus of the report is on the identification of
the patterns of participation in vocational education. The
combined data from the National Longitudinal Survey (NLS) of
Labor Market Experience, New Youth Cohort, (NLS Youth) and the
high school transcripts of a subsample of the NLS panel were
used for analysis. The transcript data permitted the
development of more precise and descriptive curriculum

classification measures; comparisons of vocational education

patterns among high school graduates were made. The two
subsequent papers will deal with the effects of different

patterns on labor market participation and on postsecondary

Vi




education.

This series Of reports 1S the continuation of an effort
begun 1in 1979 to utilize tne New Youth Cohort of the National
Longi1tudinal Survey, a research effort that 1s supported by the
U.S. Department of Labor. The continued funding by the U.S.
Department or Education, Office of Vocational and Adult
Education has resulted 1in the collection of transcript data and
an extensive analysis of the effects of participation in
vocational education.

Dr. Michael Borus, Director of the Center for Human
Resource Research, Tne Onio State University was most
cooperative in entering i1nto the agreement under which the
transcript data were merged with the interview data of the New
Youth Cohort and from which this report was prepared. We wish
to express our appreciation to Dr. Borus and to two of his staff
members; Susan Carpenter and Michael Motto, who assisted in
conducting the analyses for this report.

This project was conaucted in the Evaluation and Policy
Division of tne National Center under the direction of N. L.
McCaslin, Associate Directcr. We wish to thank the project
staff, Paul B. Campbell, Patricia Seitz, Morgan V. Lewis, Mollie
N. Ortn, Fidelia Chukwuma, Sterling Cox, and Paulette Robinson
for tneir worx 1n preparing tnis report. Anneyret Harnischfeyer

of Northwestern University, Edward Marks of pPenn State

Vil
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University, and Larry Hotchkiss of the National Center enhanced
the guality of the report through their thoughtful critigues and
suggestions. Final edit of the report was provided by Brenda

Sessley of tne National Center editorial staff.

Robert E. Taylor

Executive Director

National Center for
Research in vocational
Education

vill 10




EXECUTIVE SUMMARY

This study addressed the problem of the ambiguous description
of vocational education as it applies to evaluation, research, and
policy formulation. Extensive review ot previous work documented
the lack of any uniform definition and of a definition that
reflects thz complexity of the vocational education experience.

A set of descriptive concepts was developed that embodied
commonly held assumptions about vocational education. These
concepts included intensity of training, continuity of training,
oroximity of training to time of employment seekinyg, the diversity
of program areas 1in wnich training was received, and the addition
of'logically related study outside the main area of concentration.
These concepts were made operational by defining them in
quantitative terms relating to credits, points in time, and areas
of specialty. Ppatterns of participation were then described and
tested against a sample of secondary vocational education
participants,

The sample consists of high schcol graduates for whom
cdmplete high school transcrivts for gcades nine through twelve
were available. The sample was part cof the New Youth Cohort of
the National Longitudinal Survey of Labor Market Experience. It
was judged to be adeyuately representative of high school youth in
terms of sex and race. This 1s because 1t deviated less thai 2
percent from rreguencies ot these characteristics in an other
comparapole natlonai sampie when weighting to account for seleccion

probanilities was applied.

1X
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= Testing the patterns withkin this sample demonstrated clear
dif ferences in patterns of participation in vocational education.
Five patterns were identified vanging from extensive involvement
and commitment to vocational education to incidental .use of avail-
able coursés without establishing a specialty. The Concentrators
(14 percent) were those who took a substantial number of courses
in a specialty area, engaged in a continuous program, and studied
in the specialty up to the point of graduation. A group called
Limited Concentrators (23 percent) were similar except that they
tended to take somewhat fewer credits with some breaks in program
continuity and occasional termination after the eleventh grade.
Another group, Concentrator/Explorers (13 percent), tended to
concentrate early in a specialty but frequently ended concentra-
tion after tenth grade. They also had, in general, fewer courses
in tne specialty and tended to crowd them into one or two years.
There was a small group descriped as Explorers (2 percent), who
sampled widely across proygram ar23as but did not develop a
specialty. Finally, a lavrge number of students (48 percent) used
tne vocational education opportunity to accumulate a small number
of credits th..t were insufficient to be considered salable skills.
This pattern was calleq Incidental[Personal.

The Datterns held up well under alternative analyses. For
example, when cases were reassigned to the patterns by
discriminant function, over 92 percent of the original assignments
were duplicated, even though the discriminant function analysis

2

used somewhat different information. There are also apparent




a
sociodemographic influences upon the patterns of participation.
High socioeconomic status (SES) persons are predominantly
Incidental/Personal or nonparticipatcrs in vocational education.
Over 80 perceng were found in these two groupings. In contrast,
54 percent cf the low SES high school graduates had developed
specialities in a program area. Forty-seven percent of the
females had at least some concentration in a program area, while
only 30 percent of the males showed the patterns of Concentrator,
Limited Concentrator, or.Concentrator/éxplorer. A higher percerit-
age of Hispanics and blacks were alsc classified in these three
patterns. Forty-three percent of these students were so
classified, compared with 38 percent of the white and other
Students.

The authors recommend that, in addition to further kgs£s of
the adequacy of the pattern identification procedures, it is

essential to consider the variety of patterns of participation

——

'when evaluating vocational education. Therefore, this method of
. -~

classifying participation patterns, or a similar one, should be
used when testing for the outcomes of vocational education.

It is also recommended that policymakers consider very.

- e

R ’

carefully the diversity of the vocational education experience as
they make decisions about the delivery of vocational education

services. Nearly 50 percent of tne high school graduates who
utilized vocational education offerings in their schools did not
do so in a manner that was directed toward securing speciff&

employment. If the value of vocational education is based on

X1
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employment alone, and vocational education limited to individuals
with ghat objective, then an education option for a large group of
high school students will no longer be available, and more widely
informed career decision making will be further curtailed. If, on
the other hand, evaluation of vocational education does not take
into account the variety of Incidental/Personal participation in
vocational education, the employment effects may appear to be
quite inconclusively demonstrated.

The second and third papers in this series will apply in part
these recommendations as they relate to evaluation and

research.

4
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CHAPTER 1

INTRODUCTION

The developrent, implementation, and maintenance of
vocational education programs involve a heavy commitment of
human and financial resources. Publicly assisted vocational
education programs enroll about 17 million people per year
(Golladay and Wulfsberg 1980). The programs, not including
those in the private sector,'cost more than $6 billion in 1979.
Vocational education, therefore, required examination to
determine the relationship of the achievements to the costs
incurred.

Participation in vocational education varies in ways that
are likely to affect its outcomes or consequences. Students may
participate in as little as one or two courses or may devote a
substantial part of the secondary school experience to voca-
tional education. The accumulation of course credits alone does
not reflect adequately, however, the variability of p;rticipa-
tion. The timing and continuity of course taking may also be a
source of variation that could affect the outcome. "Students may
take vocational courses early in the high school years and then

move to other areas of the curriculum for later years. The

-~ ”

reverse pattern may also be true. Still further variability
could occur in concentration in a specialty area. It is
possible thaet some students may sample courses across several

fields of specialization without concentrating, others may

sample two or tnree speclalties and then concentrate on one,

i



while others may abandon vocational education entirely after
some exploration.

The reasons for this variety of participation are also a
source of potentially significant variation in terms of
consequences. Students may participate differently by reason of
motivation, program requirements, program availability or
_’scheduling constraints. In motivational terms, students may
enter vocational programs because they have a side interest in
the program area, because other avenues are closed, because they
receive parental or counselor pressure, because they have an
occupational goal related to the specialty area, or because they
see it as the most direct escape from econdﬁic dependence. It
is self-evident that progrém availability, program requirements,
and scheddiing constaints will dictate in part how a student
participates. Also, it is likely that iﬁdiviéual program
requirements may affect the participation patterns. As
documented in the subsequent literaﬁure review in this chdpter,
for example, it is likely that students in agrichltural programs
will start earlier, probably in the ninth grade, and therefore
will have more opportunity to accumulate courses than students
in health programs, who typically do not begin course work in
this specialty before eleventh grade.

Depending on the manner in which vocational education is
measured, the outcomes of participation may also vary. This‘

issue is par*ticularly crucial to the evaluation of the effects

of vocational education since heavy emphasis is placed on

-




outcomes in the federal legislation and in related educational

research. There ara two characteristics of existing research
studies that have impeded a distinct identification or
classification of vocatioral educational students. These are
(1) the categorical classifications of educational program .
participation, which do not reflect variability in student
course taking, and (2) the potential unreliability of students'
self-report in the identification of tﬁe program in which they

participéted. At best, the traditional three-way classification

of sécondary curricula, academic (college preparatory), general,

‘and vocational, describe modal patterns of courses and not

mutually exclusive categories. Even within these curricula
there can be considerable variapbility, and this is particularly
true of the vocational classification. A second limitation is
the potential unreliability of student self-report of program
participation when compared to either school administrator
classifications’or to transcript information (Fetters 1975;
Schmidt 1980).

A number of national longitudinal studies, including the
National Longitudinal Surveys of Labor Market Experience (NLS)
and the National Longitudinal study of ﬁne High School Class of
1972 (Class of 1972) have been used to study the effects of
vocational education, particu%arly on labor market participa-

tion, and more specifically, job placement in a training related

longitudinal studies were not designed for that purpose. The

1
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area., There are some limitations with this objective since the J




comprehensiveness of the large scale data bases, however,
importunes that an attempt be made to utilize the data to the
greatest extent possible.

This data base does not provide information on motivation,
scheduling, and program requirements. Nor does it provide any
indication oflthg quality of programs available to students.
Therefore, the m%jpr objective of this study is to identify the
patterns -of partjcipatlon in vocational education and to develop
a more comprehéh81v% method with which to define the vocational
educatlon\expellencé of students for the purpose of examining
the broad effectsfbf secondary vocatlonal programs. In an
effort to merove and ‘build on a sub;tantlal existing data base,
transcript data for persons in the New Ybuth;Cohort of the NLS
data base were collected by the National Cenﬁpr for Research in
Vocational Education and were used for this analysis. The NLS
Youth Cohort provides recently'cbllected interview data on
individuals of the appropriate age group; includes dropouts as

well as high school graduates; and has the potential of being a

long-term study, with up to twenty yecars of data collection.

-

Organization of the Report

The remainder of this chapter will present a literature
review of the studies pertinent to the questions addressed in
this report. This is followed by a discusssion of the frameworkx
and methodology used. Description of the NLS Youth Cohort data
and the transcript data is provided in chapter 2. Tﬁe chapter

includes a discussion of the sampling and'weighting processes,




the type of data collected, and an explanation of how an
appropriate subsample to pe used for analysis was obtained.
Chapter 3 contains the specific concepts used to develop the
indices of participation, the rationale for the inclusion of the
concepts, and a description of the methods by which the analyses
were conducted and verified. The findings and results of each
analysis are presented in chapter 4; an integrative summary and

proposed recommendations follow in chapter 5.

Literature Review

A review of tne literature was conducted with two basic
objectives 1n mind: How is th; conceptualization of "vocational
students" treated in the previous research and what are the
findings and related 1issues, including methodological
con51deratlons; when an,alternative measure of vocational
education is used? Only recently have researchers attacked this
issue direcgly by employing transcript information to determine
a student's area of study. Usually only a discussion of the
possible efrects of different curriculum measures precedes any
major analyses. The findings from the literature search éan be
categorized 1nto three groups--classification issues,
substantive findinys and related issues, and outcomes 1ssues.

4

Classirication Issues

In an extensive summary of the studies concerning the
errects of vocational education, Mertens et al. (1980) reported
that several' methodological problems were encountered in the

review of the literature. Mertens noted that vocational

5
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programs may be similar in name only, and considevable variation

within programs may exist. This observation was determined to

have important consequences for the validity of an effectiveness

study. It also influences any comparison of findings among
various studies. Reviewing nearly 300 documents, Mertens also
found that’identification of secondary curriculum is typically
based on self-report and "in very few instances 'is (was) there
an attempt to define vocational education” (p.15). A review of
the national studies concerning the effects of vocational
education by Grasso and Shea (1979) revealed similar findings.
Berryman's report (1980) on the effectiveness of vocational
programs, a’study that is also based on a review of the
published literature, suggests previous researchers are
seemingly unaware of alternative classification schemes. In
general, the sensitivity of the curriculum measure has not been
assessed in conjunction with research results.

At the center of the classification issue is the question
oé the method by which vocatioda; students are identified and.
the reliability of the meésure. In his work with the Class of
1972 data, Fetters (1975) found substantial disagreement between
student's self-report of curriculum and administrator classfi-
cation of the same. Approximately 66 percent of £he students
whom administrat&rs categarized as having followed a vocational
program reported the same program. The program "match" for
general curriculum students Qas 60 percent, and a 78 percent

"match" was rfound for academic students. Among vocational

<0
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\\ students, 26 percent reported a general program and approxi-
mately 8 percent reported being in an academic program.

In Schmidt's (1980) work with the Class of 1972 data,
considerable differences in actual course taking were found not
only between the three major curricula (as defined by student's
self-report) but also within the respective vocational, general,
and academic programs. Using the same data base, Fleming,
Maroney, and Straser (1975) state that many high schools make
few distinctions between the available curricula and only with
regard to academic courses is agreement firm. The authors
further suggest this lack of clarity may be an underlying cause
in the closeness of various indicators between vocational and
general curriculum students. (Also see Wiley and Harnischfeger
1980.) Conger, Conger, and Riccobono's (1976) study of the
reliability of various measures in the Class of 1972 data. found
that "objective, factually oriented items are more reliable than
subjective, temporally remote, or ambiguous items" (p.3').

Given tne lack of agreement on program content by the school
itself, the reliability of self-report as a measure of
curriculum becomes suspect. This obseryation is concurrent with
the findings of Pucel and Luftwig (1975)‘in a reliabil ty study
of a statewide student questionnaire. The responses to a
curriculum item were found to be among éhe least consistent of

the items studied; the rate of reliability ranged from 57 to 78

percent for the three follow-up surveys.

Q
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Supbstantive Findings and Related Issues

Several studies have recently emerged, which support the
contention that enough variability exists within the general
term "vocational education" to warrant a more detailed
definition of the program. For example, a study by Brown and
Gilmartin (1980) using the National Center for Education
Statistics (NCEs) Public Secondary School Offerings and
EnrollmenE\Data and the Class of 1972 data, found only slight
differences in the number of vocational courses taken by

\

students reported to be in a program and those who were taking

courses as electives. Examining cthe same groups by the average

nours per week in class, hLiowever, revealed ‘hat vocational

program students received about 56 percent more instruction than

elective takers due to longer class periods. The authors

describe the "program ljife cycles” of students in the various

vocational program areas, identifying differences in the number

of years in the program (i.e., agriculture students usually

start their program earlier, between nianth and tenth grade, than

students in other program areas). Differences are also noted
the number of vocdational courses taken within and outside the
program area. In summation, Brown and Gilmartin suggest that
"grouping all vocationai education students togethar and

treating them as a nomogenou§ éongLo&:iation can only lead to

false conclusions . . ." (pp. 43-44).
3 : ’
¢
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@ As previously noted, Schmidt (1980) aliso used the Class of

1972 data to analyze student's "course taking patterns." Usihg

-
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four subject areas, matn, science, foreign language, and
vocational education, with two levels for tﬁe numpber Of
seﬁestérs taken in each area, Schmidt crossed the variables 1in a
factorial desiyn to form sixteen patterns. Of tnese, five
pattecns accounted for nearly 80 percent of the student's course
vaking experiences and overall, approx1mately 60 percent of the
éémple nad taken more than two semesters of Qgcatlonal courses.,
Differences by sex and race were aiso noted békween the
patterns. Wiley and Harnischieger (1980) found similar
differences by sex and race by examining the nuinber of
vocational hours received by each group.

Copa and Forsberg (1980) analyzed students' transcripts 1in
a statewide study in Minnesota. The hours of vocational
coursework were compared to a variety of factors, and in
genéral, 1t was observed that approximately 78 percent ot the
students in the survey had taken at least one vocational course.
As tne number of,vocational hours increased, students were more
likely to be concentrated 1n one program area, to be of lower
classlrank, to work at paid employment, and to go to a
specialized vocational school. Copa and Forsberg conclude with
the recommendation tnat any measure of curriculum should not be
based on a single criterion and that the amount and type of
courses taKen/snould be includea 1n any definition.

Another major study found that the percentage of students

enroiled 1n vocational courses generally increased with each

supsequent Jrade level, althouygh the rate of i1ncrease was not




evenly distributed among the program areas (Osso 1974). The

data, collected by students' self-report of the number and

class-period Length of vocational courses; also support tne
findings of other studies.

QOutcomes Issues

The reported findinys and conclusions of previous studies

intuitively point to tne need to consider tnhe possible

implications ot using an all encompassing method to classify

vocational students when evaluating the etfects and outcomes of

vocational education programs. While many of these studies have

used alternative classification measures to examine the labor

market and postsecondary schooling experiences of vocational

youtn, a review of tne specific findings is reserved for the up-

coming reports 1n this seyies. However, several more general

ooservations about the possible effects of alternative

vocational measures on outcomes are worthy of note.

The leygislation and previous research have placed heavy

emphasis on the effects of vocational education. The focal

point of both 1is primarily on tne lapbor market experiences of

vocational students, particuiarly 1n terms Of training related

job placement. Several studies have discovered, however, that

all students do not enter vocational programs for the same

reasons, and tne notlvation for seeKilng such training may not be

consistent with the intended purpose of vocational education.

For example, Osso (1974) found 33 percent of tne secondary

stuadents surveyed in the NCES Public Secondary'School project
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had selected a vocational program because they "wanted to work
in this field," but 25 percent, the next highest response,
reported 1t “"sounued like a good i1dea when I heard or read aocut
it." (Unfortunately, occupational exploration or preparation
for postsecondary education were not included as possible
responses.) Osso also found differences by program area; health
program students most often reported the desire to work in a
related area, and home economics students were least likely to
select this response. In Collett's study (1978) of Canadian
students, responses to a similar question were also
differentiated by program area.

A state suxvey of students who attended specialized
vocational schools reported a higher percentagye of students
enrclled in the vocational center in order to prepare for post-
secondary education tnan to prepare for a job, 27 percent and 22
percent respectively (Edin 1977). The same study found that
over }8 percent of tne students expressed the desire to explore
different occupgpations. The occupationally related items were
more ofteg reported by males and females more frequently
selected the education related responses. Of equal interest are
the responses of secondary teachers regarding tne goals of
vocational programs in Copa and Forsberyg's study (1980).
Instructors rated the primary importance of vocational education

to be occupationai exploration (6!l percent), followed oy

preparation for furtner education (25 percent), and 7j0p

.

pgreparation (8 percent).




While an investigation into the "why" of vocational
course selection is not the intended purpose of this report, the
findings of the studies cited in this review are related in as
much as they demonstrated that students and teachets perceive
the intent of vocational programs differently, and they are
likely to use vocational education differently--i.e., students
who enter vocational programs for the purpose of occupational
exploration may participate differently than those who have a
clear idea about the type of job they wish to pursue.
Accordingly, an evaluation of the effects of vocatioqﬁl
education which treats the concept as an across—the-board course
of study, would fail to incorporate students’ differing
motivations and types of participatior.

Grasso and Shea (1979) expand upon this issue and suggest
sel f-report of curviculum is inappropriate fdr examining the
effects of vocational education if program is to be considered
analogous to the content of -coursework. Self-report is judged

to be a valid measure if the intent of the reseéarch is to

examine "student's orientation to the high school experience”

(p.107). Otherwise, the use of self-réport data may show
stronger relationships between curriculum and the effects

", . . owing to the common dependence of self-report and other
social-psychoiogical factors on other attributes. . ." such as
aptitude, college plans, and occupational aspirations (p.1l08).
Anotﬁer potential factor that may confound the results of
sgudies, which use the generic cateqgory of vocaticnal education,

-
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W
is the issue oOf curriculum entry and change. In general, the

research shows that movement amony the vaziouéacurricula is
usually directed from a general (or less often, an academic)
program to a vocational program (Bachmén 1972; Rosenbaum 1976/
Schatfer and Olexa 1971). Berryman (1980) malnt%;ns that we
cannot accurately estimate, the actual effects of curriculum on
various outcomes because the data do not provide the information
necessary to determine the rate or timing of "initial curricular
branching" compared to "intercurricular migration" (p..l2).
Grasso and Shea (1979) further state that the evaluatiun of a
"vocational" graduates who enter the program late in their high
scnool career and are subsequenty classified as vocational, may
be recflecting the failure of their general curriculum studies

rather than the vocational instruction received.* The evidence

) //f strongly suggests that the use of a student's self-report of

‘?‘turrfbulum has important consequences for the evaluation of the

r——

effectiveness of vocational programs, and, to date, the

-

implications of th2 classification have not been quantified

with research.

FrameworKk and Methodology

Several basic questions were used to gulde this inquiry

into the realm of vocational education participation. These

* Also see Alexander, Cook, and McDill (1978) tor a‘dlscussion
of tne importance of precurriculum controls and tne effect
on outcome variables.
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guestions can also,sérve as a framework for our analyses.

First, how do secondary students barticipaté in vocational
courses? Whap 1s the nature and extent of participation? A
valid case can be made.frgm a review of the pertinent literature
that the traditlonai\identifler of curriculum, i.e., the generic
term vocational, is not the best indicator of the high school
experience. Previous studies indicate that students have
different levels of participation in vocational education. They
may take courses in more than one afea, and at different periods
in their high school career. The evidence concerning the
intended reason and motivations for selecting a vocational
program also suggests we should not expect students to
participate in vocational courses in a unidirectional manner.

Second, are there discernible patterns of participation in
vocational courses, and, if so how can we optimize the
information used to develop and describe the patterns? Thus far
only a few studies have examined this question with any rigor.
Wnile previogg studies have contributed greatly to the body of
knowledye about participation in vocaticnal education, most of
the work has not incorporated the components of the vocationai
experilence considered to be important into a operationalized
concept that describes a type of participation. Concepts such as
the number of proyram areas and the number of courses or hours
taken are treated separately rather than collec;ively.

Third, are tnere ditferences between the type of

participation and sociodemographic variables such as sex, race,
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and socioeconomic status. For example, differences by sex and
race 1n the number of vocational hours taken have oeen noted in
previous studies, in addition to the reasons reported by
students for selecting a vocational program. The possikility for
interactions petween the type of participation and various
independent variables are strony given the findings of past
research. One last concern was the development of possible
patterns that could be used to more accurately assess .the
relationships between the secondary school experience and
post-high school activities in the labor market and in the
educational system.

Using these questions as a foundation, a framework for the
analyses was developed. Several theoretical assumptions about
the delivery of vocational education services were enumerated
and then linked to derinable concepts that describe vocational
experiences. The concepts contain the elements of students'

course-taking behavior, such as the number of credits received

S
»

for vocationalt course work, which would allow the examination of
the nature and g%tent of participation. Tnese concepts were
incorporated in such a manner as to permit the testing of the
data 1n order to 1dentify the possible patterns of participa-
tion. That is, the patterns were developed from initial
assuﬁptlons apout the vocational education delivery system and
concepts which, if taken individually, only tap i1nto a portion
of the overal! participation picture. The patterns were then

compared to other variables OL 1nterest such as sex and race.
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CHAPTER  TWO

DESCRIPTION OF THE DATA

3

The data used for analysis in this study were taken from
the combined National Longitudinal Survey of Youth Labor Market
Experience (NLS Youth) and the high school transcripts of a
subsample of the NLS panel. The Center for Human Resource
Research (CHRR), with support from the U.S. Departments of Labor
and Dgfense, initiated the NLS Youth data collection in 1979.

At the time of the first interview the participants in the

survey were asked to sign a release permitting the disclosure of

their high school transcripts. In 1980, with funding from the
U.S..Department of Education, Office of Vocational and Adult

Education, and under a coilaborative agreement with CHRR, the

National Center for Research in Vocational Education obbg%ned

‘the high school records of the NLS Youth respondents who were

‘seventeen years of’age or older at th2 time of the first

interview.* The merger of the two data sources provides a
cost-effective ana unique information base to examine the
course-taking behavior of secondary students and to better

evaluate the post-high school activities of youth.

* The transcripts of respondents who were fifteen and sixteen
at the first interview are being cdllected in the current
contract year. Plans to collect the transcripts of
respondents who were fourteen at the first interview are
underway.
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Description of <ane NLS Youth Cohort

The 12,686 persons included in the NLS Youth sample were
selected by a housenold screening process in the fall of 1958;
the New Youth Cohort represented a national probability sample
of youth between the ages of fourteen and twenty-one when
originally selected. The sample was drawn in three stages: %
cross-sectional sample, a supplemental sample of blacks,
Hispanics, and =economically disadvantaged whites; and a sample
of young persons serving in the military. Both the
cross-sectional and supplemental samples were straéified by sex
in order to optain relatively equal proportions of men and
women. The military sample includes. an oversampling of women;
it is roughly composed of one-third women and two-thirds men.
Because blacks, Hispanics, and economically disadvantaged whites
are purposefully overrepresented in the NLS Youth sa@ple, a
weighting procedure was develoﬁed to permit more accu}ate
estimates of these various combinations of the youth
population.* Approximataly 2 percent of the NLS respondents are
Native Americans or oqusian or Pacific Island descent; these
minority members are classified as white in the survey.

Extensive pbackground intformation about family, schooling,

work history, and training ras gathered for all the respondents

* For a full description of the sampling and weightiny pro-
cedures used 1n the survey and a descriptive analysis of the
first year's data, see Borus et al., Youth Knowledge
Development Report 2.7 Findings of the National Longitudinal
Survey of Young Americans, 1979 (1980).




1n the NLS Youtn Survey when they were first interviewed early

in 1979. In addition, data on curteht educational and labor

market activities were obtained. The first follow-up 1interviews

were conducted in 1980. The rate of attrition in the second-—__

~~

round of tne survey was 4.3 percent, yielding a sample size of
12,134. Persons originally classified in the military sample
and who are no longer in the active forces have been reassigned
to the civilian sample. Follow-up interviews are scheduled with

the participants in the New Youth Cohort through 1984.

3

NLS Youth Transcript.Collection Erfort
S

The transcript collection effort wag initiated through a

subcontract let by The National Center for Research in

" Vocational Education to the National Opinion Research Center
(NORC) at the University of Chicago to secure and code the
transcripts of the NLS Youth respondents. Concurrent with the
transcript survey, CHRR distributed a school questionnaire and a
student's record information yuestionnaire to the schools. The
target sample for the data collection, which was conducted in
1980, was youth seventeen years and older at the 1979 NLS
interview (N=8,420). . Persons excluded from the transcript
collection weré those less than seventeen years of age who
prégtmably had not completed secondary school, persons in the
military sample, and youth in foreign high schools. With
several follow-up efforts, 1ncldding additional mail outs, tele-

pnone checks with school otficials, and on-site data collection,
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a 77 percent response rate was achieved. If a student had
transferred ang the'orlginal school's transcript was not
complete, extensive efforts were made to locate and contact the
new school to obtain the student's record.

The coded information, it available, from the 1individual
transcripts included: (1) days absent, grades nine through
twelve; (2) academic rank in class; and (3) math and verbal
scores for aptitude tests (Preliminary Scholastic Aptitude Test,
Scholastic Aptitude Test, American College Test). Course
infarmation included the specific course taken, the grade (or
year) 1in which the course was taken, the letter grade received,
and the credit received for the course. Each course credit,wasl
converted to a common scale, the Carneyie credit unit, at the
time of coding. This system assigns 1.0 credif to a standard
full--year course, or one course taken one hour a day for 180
days. Courses were yiven the appropriate credit depending on:
(1) the credit system used by the scnool; (2) the time period in
which the course was taken (quarter, trimester, semester, or
full year); and (3) the amount (or hours) of class time. The
Carnegie credit-unit system provides a method that is sensitive
to tne length of time spent in the classroom, contrasted to a
simple count of courses taken, tnus facilitating a comparison of
the youtns' vocational education experiences on a national
level. A conversion table relating the numpoer of credits to
hours of course work and percentage of total school time 1s

presented in Appendlx A.

20 3

Cio




\.

A coding system to identify the actual courses taken by the

-

student was developed from the Standard Technology for

Curriculum and Instruction in Local and State School Systems

Handbook VI (Putnam and Chismore 1970). The course

identification scheme consisted of a two-digit, subject matter
prefix (e.g., Math, English) followed by a two-digit code, which
specifies the individual course within the general category
(e.g., Math I, American Literature). If possible, courses that
were identified as part of a vocational curriculum, such as an
English course, which was taught in a specialized vocational
center, were distinguished from college preparatory or general
curriculum courses. In addition, upper-level courses and honors
classes were differentiated from lower-level instruction. A
description of how vocational courses and pPrograms were defined
for this study is provided in Appendix B,

In addition to the NLS interview information and the trans-
cript data, two other information sources have been merged with
the files to complement the existing data. The NLS School
Survey, developed by CHRR, obtained information about school
characteristics such as the availability of vocational prograhs,
school enrollment, percentage of ezrly school leavers, and
percentage of minority students and faculty. The étudent's
School Record Information, which was also distributed by CHRR at
the time of the transcript collection and completed by a school
administrator or designated school personnel, has information on

the date and reason the student left the school (i.e.,
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graduated, transterred, expelled, etc.), whether the stddent
participated in a remedial or bilingual education program, and
éhe scores (1f availlable) received on various aptitude tests.
While these data were not used extensively in the present
etfgrt, tne comprehensive information available for NLS Youth

respondents is well suited to vocational education research.

Description of the Data Used For This Study

The proposed focus for this research etfort, determining
the patterns of participation in vocational education, suggested
that several methodological considerations snould be taken into
account in the selection of a subsample to be used for analysis.
A primary opnjective was to maximize the number of transcripts
used and yet preserve a relatively homogeneous.sample in terms
of exposure to vocational programs and courses..:For exanple,

students in tour-year secondary schools may have diftferent

opportunities ands/or entry points to pursue vocational courses

tnan students in three-year high schools. Slmilarly, students
who drop out betore completing high scnéol have less exposure to
vocational offerinys than those who graduate. Another factor
concerneda the demoyraphic distribution of the subscmple and the
generalizability of results in terms of the youth population.
while the New Youtn Conor% is a national probability sample, the
present transcript collection effort was restricted by age; and
the representativeness orf tne sample 1s potentially aftected by

the scnool resjponse rate.




To accommodate these factors and to obtain an appropriate

subsample for the analyses, several declsion rules were applied
to the data. Oniy civilian respondents who had reported
completing high school were used 1n the analysis (N=5,008).
Recognizing that students have different reasons and motivations
for remaining in school, this strateyy provided a common
denominator witn which to examine the high school experience.
The measure of educational attainment was based on the 1980 NLS
interview,

The sample was limited to transcripts that had course
1nforma£10n for grades nine tnrough twelve (N=3,056). Because
many school systems place ninth grade students in the junior
high school, not all transcripts had information available for
grade nine. (No attempt was made to collect transcripts from

\

junior high or middle schools.) The pos§ijillties for students

vy

to explore vocational opportunities or initiate an intensive

|
program of study 1in grade nine were determ'%ed to be important
factors given the nature of this study. Tra‘sc:}vts from the
clvilian sample were used because the §att4§ps of\vocational
participation derseloped 1n this report arelép be used tc examine
the labor market and postsecondary educational activities ot
youth. It seemed épproprlate to separate the civil%an and
military samples 1n order to provide continuitftfﬁ‘thé\
subsequent studies of vocational outcomes. - )

Usiny these criteria, a sample si1ze of 3,056 was obtained
from the subsample of respondents who had graduated from high

school by 1930. While considerable variability exists 1in the
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TABLE Zz.1

SAMPLE AND ESTIMATED POPULATION COMPARISON OF
HIGH SCHOOL GRADUATES BY SEX AND RACE

Sex/Race Sample and Estimated Population
Unweighted Weighted BLS Percentage
NLS Sample NLS Sample Populaticn Point
of High of High Estimates of Difference
School School Hign School Between -
Graduates Graduates Graduatesl the
With With Weighted
Complete Complete NLS and
Transcripts Transcripts BLS
Male 44.3% 48.0% 46.1% + 1.9
Female 55.7% 52.0% 53.9% - 1.9
White 68.5% 86.9% 85.2% + 1.7
Black 19.4% 9.1% 10.5% - 1.4
hispanic 12.1% 3.9% 4.3% ' - 0.4
Total 100.0% 100.02 J00.0%

— — -

Note: The age range of persons selected for the two independent
samples (which are used to.obtain population estimates)
- varies somewhat; the NLS estimates are based on a sample
of youth from ages fourteen to twenty-one and the BLS
included persons between the ages of sixteen and twenty-

four.

1l U.S.

Department of Labor,

Both estimates represent the noninstitutional
civilian population.

Bureau of Labor Statistics.

School and Work Among Youth During the 1970's Special

Labor Force Report 241.

{washington, DC: U.S.
Labor, January 1981), p. 45.
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amount of credits received, the restrictions placed on the
selection of the transcripts facilitate more precise estimates

of vocat. onal education participation.

The Transcript Subsample and Comparable Population Estimates

The sex and race distribution of the transcript sample of
high school graduates and comparable population estimates of the
same aré presented in table 2.1. The percentages shown in the
unweighted column represent the proportions of the actual number
of cases used for analysis. Notably, there is a high percentage
of females compared to males; tne disparity in the sample
composition by sex is partially due to the differential
graduation rates of males and females. 1In addition, blacks and
Hispanics are overrepresented. This is primarily a function of
the oversampling of these groups in the NLS Youth sampling
design, although the proportions of each race group are also
affected by graduation rates: The sex and race distribution of
the sample has potential implications for our analyses of
vocational partic}pation. Studies that have used both self-
report and school record classification methods have shown sex
and race factors to be influential in the selection of
curriculum (i.e., college preparatory, general, or vocational)
and if vocational, the selection of program (i.e., office
occupations versus trade and industrial occupations) (Grasso and
Shea 1979; Schmidt 1980). To adjust for these influences and
render the data applicable to the national level, the weighted

sample is used in the supsequent analyses whenever possible.
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The sampling weighté function to bring the reduced sample "back
into line" and allow it to be generalizable to the target
population of secondary gr;duates.

The table also shows the composition of the weighted trans-
crip£ sample by sex and race and the population estimates for
high school graduates (as of 1979) published by the Bureau of
Labor Statistics (U.S. Department of Labor 1398l). Despite
differences in the age ranges included in the estimates and
different sampling and weighting procedures, the comparability
of the two independent scurces supports the representativeness
of the NLS Youth data on these significant variables. Comparing
the transcript sample to the BLS estimates, the data show our
weighted sample contains a slightly higher proportion of males
and whites (approximately two percentage points). While the
differencé; in sex and race are minimal, the possibility exists
of over- (or under-) stating our findings and conclusions if all
the additional cases were placed in a particular group. For
example, if a specific pattern of vocational participation is
found to be more nighly associated with success in the labor
market, and all additional male respondents wevre categorized in
that group, the results would be slightly tempered by the
influence of sex. It is much more likely, however, that the
additional cases will be proportionally distributed among all
categories and will not substantially affect the findings.

The distribution of the sample was also e:xamined with

respect to other sociodemographic variables such as geographic
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region, rural and urban residence, and family socioeconomic
status. A comparison was made between the reduced sample and
tne NLS population distribution of high school graduates, a
subsample that is not influenced by transcript. availability.
These data are presented in table Cl in Appendix C. The reader
is also referred to table C2 in Appendix C, which shows
descriptive statistics for selected school and personal
characteristics for the transcript sample used in the analysis.
In sum, the combined NLS Youth interview data and the transcript
data provide aA information base that can be used to investigate
the secondary vocational exﬁeriences of youth on a national
level. A discussion of the concepts and techniques used to

examine the patterns of vocational participation is presented in

chaptexr 3.




CHAPTER 3

THE APPROACH TO ANALYSIS

What are the patterns of participation of students in
vocational education proyrams? . To answer this question several
characteristics wgré‘postulated that might describe the
Patterns. 1Initially, there were four expected types:

o Concentrators who pursued a continuous sequence
AN of ‘related courses

0 Explorers who sampled a wide variety of courses
0 Explorers who subsequently become concentrators

0 Concentrators who abandoned concentration and
become explorers .

To develop working definitions for each type, a set of
descriptive concepts were derived that could be scaled in terms

of the actual data. These concepts were selected because they

e e .

2 represented dimensions in that the nature of the patterns of
participation could vary, and dimensions that could reasonably
be expected to relate to several different outcomes of
votational education,
The concepts are based on assumptions regarding vocational
education and its delivery system: (1) courses in the eleventh
and twelfth grades are more important to vocational attainment
than those 1n the ninth and tenth grades; (2) continuity in an
area 1s better than switching areas; (3) the more credits
individuals have tne better prepared they are; and (4) .

continuity in terms of scnool years is better than broken

sequences., Expanding on the details ot the assumptions and the
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proposed pattern types, tne descriptive concepts and their

scales are listed and defined.

Definition of the Concepts Used to Describe
tne Patterns of Participation

The first concept is intensity. This descriptor is defined
as the number of credits earned in a single area of
concentration. In order to (ualify as part of the measure of
intensity, tne credits had to be in an area of specialization
(e.g., trade and industry, agriculture) in which the student had
accumulated at least six-tenths of his or her total vocational
credits. There also had to be at least one full credit to earn
a score 1in intensity. The score of an individual is the actual
sun of Carnegie Units of the vocational courses taken.

The second concept 1s that of diversity. In contrast to

specializing i1n a single program area, a student may take a

‘variety of courses across several program areas without

accumulating a substantial oody of experience in any single
area. The score for this concept 1s the number of proyram areas
in which courses are taken.

The tnird concept is continuity. It is tne number of

grades 1n whicn the area of specialization, as defined for

intensity, 1s pursued. It reflects a different dimension than

1ntensity because, in many cases, a relatively large number of
credits was accumulated in a sinyle grade, while in others a
similar number was accumulated over two or more years. The

score 1s the actual count of tne grades in which greater than a
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half credit in the specialty was earned.

)

The fourth concept is supportive diversity. This concept

is tenuous, but was included because an examination of actual
patterns suggested the possibility that some across—area work
might be supportive of the utilization of the body of knowledge
and skills accumulated in a specialty. The score is an actual
count of credits earned in courses judged to be potentially
related to the specialty. Omne example would be the benefit of
some knowledge of accounting for a self-employed person such as
an auto body shop owner. A list of the courses used in the
supportive diversity concept is found in Appendix D.

The fifth concept is proximity. This notion rests upon the
classic theories relating the rate of forgetting to elapsed
time, and upon the possibility of greater knewledge of the
immediate job market at the t;me employment is sought. The
scale is arbitrary in this instance, although i%s ordinality has
a theoretical base. If more than one-half credit was taken in
the specialty in each of the last two years of high school, a
score of three was assigned. 1If specialty courses were taken in
the twelfth grade but not in the eleventh grade, two was
assigned. If specialty courses were taken in the eleventh grade
but not in the twelfth grade, & one was assigned. If no
specialty courses were taken in the last two years, a zero was
assigned.

To summarize, the five descriptive concepts and their

working definitions are as follows.

P




Profile Characteristics

Concepts Score Assignments

1. Intensity - Number of credits in a specialty
in which at least 0.6 of total
vocational credits were earned.

2, Diversity - Number of areas in which vocational
credit was earned.

3. Continuity - Number of grades in which same
specialty was pursued.

4, Supportive Diversity Number of nonspecialty credits
logically career related to

specialty.

5. Proximity - 3 points for vocational credits in
both the eleventh and twelfth grades
in concentration; 2 points for
credits in the twelfth grade;

1 point for eleventh grade;
0 for all others.

Development of Target Score Profiles and the
o Profile Matching Method

Using the descriptive concepts, target score profiles were
constructed.* The term "target" is used because the score
profiles represent the hypothesized most likely set of score
values associated with each pattern type. The initial target
profiles were‘evaluated against a pilot sample of cases in the
data base. Several modifications resulted from these processes

and the adjustments were made to the target profiles and pattern

* The term "profile" refers to a set of scores assigned to a
case for each of the five descriptive concepts. The term
"pattern" denotes a type of participation in vocational
education. Pattern ussignments are made based on profile
scores,
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names as appropriate. Five patterns or types of participation

were tentatively identified in the pilot activity, and score

values were assigned to each of the descriptive concepts in tne

\
\

target profiles to be tested in the data. :

Assignment of Case to a Pattern

Before discussing the rationale for the assignment of
scores to the target profiles, an exblanation of the profile
matching concept is in order. The transcript data were used to
obtain a profile for each individual case record; that is, each
case in the sampie received a set of scores depending on the.
information contained in the transcript. The method selected
for comparing the actual case profiles to the target profile was
a form of cluster analysis. This technique, which is. a method
of synthesis, meets the objective of assigning each case to one
and only one pattern rather than trying to séparate the vaviance
in each case into additive parts as would occur in a factor
analytic solution (see Thorndike 1978, p.2:z4).

The Euclidean distance function (in D2 form) was employed
to assign eicch case to a pattern type. This function has been
used in a variety of approaches to cluster analysis, the method
proposed to examine the occurrence of patterns in the data base //yl
(see, for example, Milligan 198l1). It was defined in this study
as the sum of the squared differences between tne values in the
case profile and those in the target profile. These distances
were computed for each comparison between case profiles and

t.avrget profiles (five distances for each case profile), and the
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case was assigned to the pattern from which it had the least
distance.

It should be noted that the target profiles do not set up
the boundaries of pattern types, but rather represent the modal
type. Assignment to type is made by determining the target
profile from which a given case has minimal distance. The
actual case profiles classified as members of a pattern group
Qill rot necessarily be exact matches to the target profile
associated with the respective pattern. The actual cases
cluster around each target profile. Target profiles may be
identical on one or more scores but must differ on at least one.
They should be closé; to conceptually similar profiles than to
conceptually dissimilar ones. Thus, when scores are assigned,

there should be a reasonable fit of the resulting target

profiles to these criteria.

Description of the Target Profiles

Referring to table 3.1, the target profile for Concentrator
was assigned a value of five for intensity, one for diversity,

four

or continuity, one for supportive diversity, and three for

proximfity. The intensity score of five represents a judgment
that aJ Concentrator would probably need to uée most of the
available time not required for other subjects in a vocational
specialty. A Concentrator is defined as a person who does not
necessarily use all electable credits in the specialty, but a
substantial majority of them. The student with credits in a

specialty in excess of five could still be classified as a
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TABLE 3.1

TARGET PROFILES

Pattern Name

Descriptive Concepts and Score Assignments

Supportive
Intensity Diversity Continuity Diversity Proximity
1. Concentrator (C) 5 1 4 1 3
2. Limited Concentrator (LC) 4 2 2 1.5 3
¢
3. Concentrator/Explorer (CE) 3 3 2 1 0
4, Explorer (E) 0 4 0 0 0
N
5. Incidental/Personal (IP) 0 1 0 0 0




8

Concentrator, since that condition would increase the distance

from other target profiles to a greater degree than to the
reference profile. The diversity score is set at one because
the Concentrator is not likely to have many election options,
although a possibility for such options remains. The continuity
score is set at four to reflect the likelihood of the true
Concentrator pursuing the specialty throughout high school.

Supportive diversity is set at one to offset a possible increase

in distance ié a nonspecialty course is taken and if there is a
logical gelationship Between that course and the specialty of
concentration. An example might be an accounting course taken
py an agriculture student. The proximity score of three is the
highest value for this descriptor and reflects dedication to the
specialty in the last two school years.

After consideration of cases in the pilot study, the second
pattern was labeled Limited Concentgator because it seemed to
reflect not only some exploration within the vocational field,
but also a higher degree of course taking outside vocational
education. The score of four has been assigned to intensity for
this profile, to reflect the fact that concentration is present.
Diversity receives a score of two; continuity is reduced to
reflect the lessened concentration during the high school years.

There is more opportunity for supportive diversity to occur,

thus tne score of one and one-half credits has been assigned to

tnis profile. The proximity score remains at th -ee, reflecting

concentration in the last two years of high school.




The third profile, Concentrator/Explorer, has a reduced
intensity score of three credits because the opportunity for
specialization is less in the early years of high school where
concentration on this profile is postulated to occur. Greater
diversity is reflected in a score of three for this descriptor,
possible because of the expanded opportunity in the later high
school years. The continuity score remains the same as that for

the previous profile, for a similar reason--the time require-
.

ments for the exploratory branching. Supportive diversity
remains a possibility and thus, a score of one is assigned.
Lack of concentration in the later years of high school is
reflected by a proximity score of zero. l

The fourth pattern, Explorer, fits cases where no
predominant specialty is established, thus requiring a profile

score Of zero in intensity. Diversity characterizes this

profile, however, as indicated by a score of four. Because
continuity is detined in terms of a specialty, and because
following a singie specialty through more than one grade might
easily result in qualitfy.ng for an intensity score, this target
profile has a value of zero for thié descriptive concept. In

the apbsence of a qualify.ng specialty, supportive diversity

cannot be present, requiring a score of zere. Similarly the
absence of concentration requires a score of zero for the
proximity concept. ’

The final pattern, Incidental/Personal, was devised to

rerlect the supstantial numbers of students who take one or two
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courses only, who do not develop any area of concentration, and
who do not explore across enouyh speclalties to be otherwise

classitied. Because at least one course must be taken, a one 1s

assigned to diversity. None of the other descriptive concepts

apply for this pattern: the profile scores are therefore set at
zero.

Hierarchy of the Patterns

The resultinyg score profiles cf the five patterns were then
tested against the criteria of ordered distances suggested
earlier in this discussior. and reflected in the following
hierarchy where the letters and numbers reference the

corresponding patterns.

concentrators are taken as a starting point for this
comparison because they are those students who demonstrate the
most 1nvolvement 1n and commitment to vocational education by
taking botn a suvostantial number of courses and developlng a
concentration. Nearest to the Concentrators are the Limited
Concentrators who ditfer praimarlly in degree. They still take a
siynificant number of courses and speclalize, but with less
intensity, less continulty, and somewhat more diversity. Close
to tne Limited Concentrators are the Concentrator Explorers who

snow stlll less 1ntensity, more diversity, and no commltment to

38




a specialty in the final two years of high school. They are
followed in order by the Explorers, whose major characteristic
is diversity, but who may have accumulated a substantial number
of vocational education credits. They are significantly
involved in vocational education but do not develop any
specialty. The individuals classified in Incidental/Personal
are users of vocational education courses but they show no
commitment nor substantial involvement in vocational education,
E*ey appear to represent a somewhat different dimension than the
other four patterns, and therefore do not assume a predictable
position in the same ordered sequence. The calculated results
of the assigned values are presented in table 3.2.

Examination of this table reveals that the expected pattern
is generally verified in terms of order, with the expected
deviation for Incidental/Personal, thereby supporting the
reasonableness of the assignment of values. The next step was
t.o examine the data pase of high school graduates to determine
the adeguacy of the patterns in describing what exists in the
data. Ot particular interest are those profiles that have
squared Euclidian distances greater than the maximum within the
target profiles and those that tie for two different patterns.
The magnitude of the frequency with which these situations occur

will pe discussed in chapter 4.
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TABLE 3.2

SQUARED TARJGET PROFILE DISTANCE MATRIX

C LC CE E Ip

(1) (2) (3) (4) (3)
C(1) 0 3.25 21 60 51
LC(2) 0 11.25 35,25 32.25
CE(3) 0 15 18
E(4) 0 9
1P(5) 0

NOTE: The values in the matrix are squared Euclidean distances.

Models for Analysis

Several factors were taken into account in the selection of
the statistical methods and techniques used for analysis. For
example, it was important to be able to test the viability of
the proposed patterns in the data and to examine the patterns
with regard to other independent variables that may influence
vocational participation. In addition, the patterns identified
in this report are to be used in subsequent parts of the study
to examine the interview data for the possible effects of
vocational participation upon labor market experiences and upon
postsecondary education. As with any resear~h inquiry the
nature of the data and of the research questions demands careful

consideration of the assumptions and requirements of the
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analytic approaches selected. Given these factors, a number of
analytic techniques were potential candidates for use.

The Euclidean distance function of cluster analysis was
utilized to match the data to the hypothesized patterns. This
technique was the principal means by which vocational students
were classified and the patterns of participation defined.
However, because all approaches to analysis are built on certain
assumptions, which in turn require judgments about the degree to
which they are met, it is desirable to provide alternative
analyses whenever possible as a check of these assumptions.
Clusﬁer analysis and discriminant function analysis were applied
to the data for this purpose. A full-scale cluster analysis of
a sampfe of the data was completed to determine whether results
similar to those found with the Euclidean distance technique
would be achieved. A discriminant analysis was also applied to
ascertain the relative.contribution of each of the concept
scores in the individual patterns to the assignment of cases to’
a pattern.

Comparisons of the pattern groups with several socio-
demographic variables were also made. This approach is a
beginning attempt to ascertain the possible-relationships
between the type of vocational participation and other
influential factors. This objective will be further developed

in the subsequent papers in this series. The results of these

analyses are presented in chapter 4.
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CHAPTER 4

RESULTS

The application of the analytic techniques cutlined in tne. .
previous chapter produced several different, yet related, types
of results. The assigﬁment of cases to patterns was
agcomplished by selecting a profile of scores that was judged to
fit each pattern. . The transcript cases were compared to these

_ target profileé and were assigned to the pattern to which each
was most closely matched. Subsequent analyses were designed to
test the adequacy of the profile matching technique. Other
factors that may influence vocational participation were
explored by.using cross tabulations of the variables of interest
and the pattern groups. In brief, this chapter presents the
results of the patterns classification, two tests of the methods
used to identify the patterns, and a comparison of the types of

participation  with other factors.

Profile Matching Results

The classification of the transcript cases into the patterﬁ'i“

groups is shown in table 4.1. Substantial differences in the |

frequency and types of participation are readily observed. For
example, the data show that only 22 percent of the secondary
graduates had no vocational credits. This finding indicates a
clear majority of students are receiving some level of
Jvocational instruction. However, of those persons who had
exposure to vocational courses ard were subsequently placed in a

pattern, nearly one-half were classified in the Incidental/




TABLE 4.1

FREQUENCY AND PERCENTAGE DISTRIBUTION OF THE
PATTERNS OF PARTICIPATION

Pattern Name Unwelghted Weighted

Relative Adjusted

Frequency Pe;centage Percentage
Concentrator 345 10.8 13.8
Limited Concentrator 577 18.1 23.1 :
Concentrator/Explorer 352 10.2 13.1 ]
Explorer 49 1.4 1.8 |
|

Incidental/Personal 1104 37.5 48.1 1
No Vocational Credits 627 22.0 -
Total 3054 100.0 100.0

NOTE: The adjusted percentage represents the distribution of
high school gradutes with vocational credits.

Personal category. This pattern is characterized by the
generally low number of vocational credits and the assumption of
a limited investment in vocational education. Approximately 23
percent o0f the cases were placed in the Limited Concentrator
pattern and nearly equal proportions of students were assigned
to the Concentrator and Concentrator/Explorer groups.
Collectively these  three patterns account for 50 percent of the
activities of students in vocational cou;ses. Less than 2
percent of the cases were identified as Explorers; this finding

suggests relatively few students are experimenting in a variety
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of vocational areas without some level of concentration in one
program area. -

The mean concept scores of each pattern can be used to
further describe the nature and extent of vocational
participa‘ion and are presented in table 4.2. The mean concept
scores indicate the within-pattern values for each of the
variables used to classify the cases in a pattern type. The
results show Concentrators take an average of six vocational
credits over a three-year period, which includes the eleventh
and twelfth grades. Limited Concentrators take about half the
number of credits as Concentrators, in a two-year span, in the
last two years. The next pattern group, Concentrator/Explorer,
'takes slightly fewer course credits (approximately two and
one-half) and completes the work in a two-year time frame, but
most frequently takes the courses early in high school years.
Although the diversity scores slightly increase between these
groups, the number of areas sampled appears to be limited. -The
Explorer group is most unique in this respect. Students
classified in this pattern type take courses in three or more
different areas but do not achieve any level of specialization,
as retlescted by the intensity score. The last group,
Incidental/Personal, averages less than one full credit and
completes the course work in a half year's time. Again, the
d.versity score shows ctudents in this category are generally
receiving instruction in only one vocational area.

»

The original target profile scores are also provided in
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TABLE 4.2

MEAN CONCEPT SCORES AS DERIVED FROM THE
EUCLIDEAN DISTANCE CLASSIFICATION OF TRANSCRIP[I CASES

Pattern Name Mean Concept and Profile Assiynment Scores

~ Supportive \

_ w—_____ _Intensity Diversity Continuity Diversity Proximity
Concentrator 6.3 1.2 3.0 0.1 2.9
Limited

Concentrator 3.3 1.4 2.0 . 0.1 2.7
\
! ,
Concentrator/ N7
Explorer 2.6 1.5 1.7 0.0 1.0
Explorer 0.0 3.1 0.0 0.0 0.0
Incidental/

Personal 0.8 1.2 0.6 0.0 0.6




Y

table 4.2 for reference. The scores give some indication of how
well the hypothesized profiles fit the data. Within the
Concentrator group, for example, the average intensity score was
somewhat higher than the target value of five, and the mean
scores for continuity and supportive diversity were lower.

Other moderate deviations from the target profiles are also in
ev idence, as.expected.

The target profiles were developed to represent the modal
tendencies of each pattern, and while the characteristics of
each pattern may be similar on several dimensions, one or more
of the concepts must differentiate between the groups. The
concepts that appear to contribute the most to the
differentiation between the patterns are intensity, continuity,
and proximity. The average values for the diversity concept
show only slight deviations between the patterns, with the
exception of the Explorer category. Similarly, the supportive
diversity scores show little difference among the groups.

One step in analyzing the adequacy of classification
involved identifying the unique prcfiles that were classified
within each pattern cluster. Those that were most distant from
the assigned pattern, or were close to two patterns, were
evaluated against the assumptions to check the logical
consistency of the assignment. A small number of cases,
approximately 4 percent, were judged to be questionable. These
cases included two actual ties pbetween the Concentrator/Explorer

and Incidental/Personal categories. In both situations the
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student had accumulated several vocational credits but had not

taken the courses in the eleventh and twelfth yrade.

A rough estimate of the "fit" of the transcript cases to
the target profiles can be obtained by examining the mean
assignment scores for each pattern .group. These scores are the
averages of the distance of each case in each group from the
target profile. These scores provide a limited indication of
the distance the actual cases are away from the target profiles.
A larger mean assignment score signifies that the cases are a
greater distance from the target profile than a smaller
assignment score. The means and standard deviations of the
assignment scores are as follows:

o} Concentrator mean 7.4, standard deviation 9.2

o} Limited Concentrator mean 5.0, standard deviation 1.8

o Concentrator/Explorer mean 0.9, standard deviation 1.6

o Explorer mean V.9, standard deviation 0.3

o Incidental/Personal mean 2.9, standard deviation 2.6

The data show the cases classified in the Explorer pattern
clustered closely around the target profile. This indicates
that this group is unique among vocational students. An
interesting observation is noted for the Concentrator group.
Case profiles of several persons classified in this category
were found to have intensity scores of ten or more (i.e., the

student had taxen ten vocational credits in one program area).

While there is a marked difference between this concept
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score and the target profile score of five, and thus the squarad

differences between the scofes are quite large, these cases are
closer to the Concentrator pattern than other pattern types.
The result of this anomaly, 5 large number of credits in
vocational education, is a substantially higher mean assignment
score for this group than others. The profile matching
classification method was successful in assigniné nearly all
cases to a pattern type, although it should be recognized that
the groups are either more or less homogeneous depending uporn

the separation of c¢lusters within the population.

Cluster Analysis

As was noted in chapter 3, the cluster analysis method was
selected to test the viability of the hypothesized patterns in
the data and the classification technigue. The "K-means"

clustering method, which is a nonhierarchical clustering

technique and is wéll suited for large scale data sets, was used

for this task.* Rather than attempting the formidable task of
combining all possible groupings of sets of scores in a data
base, it is designed to begin with a specified set or with a
prespecif.ed number of randomly selected sets, thereby reducing
in geometric proportion the number of comparisons to be made.

These initial sets are called "seed points." The K-means

* The project staff would like to express our gratitude to Dr.

Glenn Milligan for the use of his K-means clustering program
which was adopted from Anderperg's work (1973).

49




program uses "seed polnts" (or centroids) as the cluster nuclei
for a specified number of clusters, and individual cases are
assigned to the cluster that contains the seed point to which
the case 1s closest. The seed points can be selected in advance
or randomly chosen from the data. 1In the first cycle through
the data, each case is placed in the cluster with the nearest
seed polnt and all cases are initially assigned to a cluster.
New seed polnts are then computed. With the updated centroid
coordinates, another pass through the data occurs and ahy
individuai case may be reassigned to a new cluster to which it
is closer. These steps are alternated ". . . until the process
converyges; that 1s, (it) continue(s) until no data units (or
cases) change their cluster membership® (Anderbergdl973, p.
161). Because the seed points remain fixed throughcut each
cycle ot data, the seguence 1n which the cases are read by the
program does not affect the final set of clusters or the
centroid coordinates.

Even with the etficiencies of the K-means techniyue, a
conplete analysis of the data set for this study was beyond the
capacity of the available computer facility. Therefore, once
the transcript cases had been assigned to a pattern type by the
Euclidean distance technique, a stratified random sample was
drawn trom the complete secondary graduate data set to be tested
with the K-means method. Two 10 percert samples of each of the
jpattern groups were randomly selected for the subsamples, except

the Explorer categoty 1n whicn all the cases were used. (The
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low frequency of Explorers in the data suggested the maximum
nunber of cases be present in order for this pattern to emerge;
using 10 percent of tne other pattern types ensured that each

group would be proportionally represented and permitted a

|
|
comparison of the full-scale profile matching results with the
K-means clustering results.) The second sample served as a ‘
cross validation of the first. The target profiles were used as

the seed points for separate analyses of the two subsamples.

The same subsamples were also used for analyses, which required

that the initiel seed points be randomly selected from the

transcript cases (i.e., rather than the target profiles being

used as the centroids, five actual cases were used as the seed

points for other cases to ciuste: around). In both the target

and random profile sjituations the seed points were permitted to

float in each cluster as new cases were added. This feature

distinguishes the K-means process from the Euclidean distance

measure and facilitates an independent comparison of the

classification schene.

The results of the K-means cluster analysis with the target

profile seed points are shown in table 4.3. The distribution of
the cases by pattern type for the two subsamples, labeled Sample
A and vample B, is shown in the table and the cencroid coordi-
nates ror each cluster are given. Profiles represent
variaonility in multidimensional space as opposed to scores on a

cont inuum., The centriod coordinate is a mean vector with a

coordinate value for each spatial dimension. The mean




TABLE 4.3

CENTROID COORDINATES OF THE PROFILE CONCEPT SCORES AS DERIVED

- FROM K-MEANS CLUS'TER ANALYSIS WITH THE TARGET PROFILE SEED

AND THE MEAN CONCEPT SCORES FOR THE EUCLIDEAN DISTANCE CLASSIFICATION
i,

\ﬁ

Pattern Name profile Concept Coordinates
- Supportive ———
n Intensity Diversity Continuity Diversity Proximity
Concentator
Sample Al 45 6.2 1.3 2.7 0.1 2.8
Sample B 45 6.3 1.3 2.7 0.1 2.7
Mean Concept Score (6.3) (1.2) (3.0) (0.1) (2.9)
' Limited Concentrator
Sample A " 54 3.1 1.3 2.3 0.0 2.7
Sample B 41 3.1 1.3 2.4 0.0 2.9
Mean Concept Score (3.3) (1.4) (2.0) (0.1) (2.7)
N Concentrator/Explorer
Sample A 69 1.9 1.4 1.3 0.0 1.6
Sample B 64 2.3 1.3 1.4 0.0 1.1
Mean Concept Score (2.6) (1.5) (1.7) (0.0) (1.0)
Explorer
Sample A 60 0.0 2.9 0.0 0.0 0.0
} Sample B 56 0.0 2.9 0.0 0.0 0.C
Mean Concept Score (0.0) (3.1) (0.0) (0.0) (0.0)
I Incidental /Personal
' .Sample A 76 0.7 1.1 0.6 0.0 0.2
Sample B 82 0.7 l.1 0.6 0.0 0.6
| Mean Concept Score (0.8) (1.2) (0.6) (0.0) (0.6) ~
65 - 66
| Total n
| Sample A 304
Sample B 288

© 1 The number of cages reported in each pattern for Sample A and Sample B represents
ERIC  the final cluster size after the ,analysis was complete. The mean concept scores shown
S in the table are reproduced from table 4.2,




descriptive concept scores are analogously the coordinate scores
of the profile vector. These scores are shown in parentheses
for comparison.

The centroid coordinates of the Sample A and Sample B
analyses veveal strikingly similar results in all pattern
groups. The greatest disparity in the coordinates of each
sample is found in the Concentrator/Explorer cluster; in this
group a minimal difference is noted in each of the cells, except
for supportive diversity. A within-cell comparison of the
target profile seed results and the mean concept scores shows
tne majority of the values are either an exact match or within
0.1 to 0.3 difference. The largest deviation is found for the
intensity score in the Concentrator/Explorer group--a difference
of 0.7. In genevral, the K-means clustering method produced
results cumparable to the Euclidean distance classification :
scheme,

The profile concept coordinates for the five clusters
ootained from the random seed points analysis are shown in table
4.4, These resul%s are of particular interest pecause the cases
were pérmitted to cluster tanemselves vather than being restrict-
ed by the target profile starting points. As expected, the
aifferences in “he coordinates between Sample A and Sample B are
somewhat larger and I ewer exact matches are observed as compared
to those found wi-. the target profile seed. With the target

profile seed, nine ditferences are obs=arved oetween the cells in

the two analyses wi*'h an average 0.08 difference across all
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TABLE 4.4

CENTROID COORDINATES OF THE PROFILE CONCEPT SCORES AS DERIVED FROM
K-MEANS CLUSTER ANALYSIS WITH THE RANDOM CASE SEED AND THE MEAN
CONCEPT SCORES FOR 'fHE EUCLIDEAN .DISTTANCE CLASSIFICATION

péttern_ L ) Profile Concept Coordinates
T - - Supportive

_;____."-_____’ﬁ____ n Intensity Diversity Continuity Diversity Proximity
Concentrator \

Sample Al 43 6.3 1.2 2.7 0.1 2.9

Sample B 27 7.2 1.3 2.7 0.1 3.0
Limited Concentrator )

Sample A ‘ 49 3.6 1.3 2.3 0.0 2.3

Sample B 31 4.6 1.4 2.7 0.0 2.5
Congentrator/kExplorer . )

Sample A ¢71 1.8 1.4 1.4 0.0 2.0

Sample B . 75 2.5 1.3 1.8 0.0 1.9
Explorer !

Sample A 87 0.0 2.3 0.0 0.0 0.0

Sample B 56 0.0 2.9 0.0 0.0 0.0
Incidental/Personal v

Sample A , 54 1.2 l.1 1.0 0.0 0.3

Sample B 99 1.0 1.1 0.7 0.0 0.5 6,‘

J

Total n ¢ N

Sample A 304 <
___Sample B 288

1 The number of cases reported in each pattern for Sample A and Sampie B represents

tne final cluster size after the analysis was complete. The mean concept scores
shown in the table are reproduced from table 4.2.



Cells; tne random seed results show fourteen ditferences between

the ceil values ror Samples A and B and an average ditfterence ot
0.22. Also, compared to the mean concept scores derived rrom the
protile matcniny classification, the random seed method yieided
slightly greater dirferences than tne target profile seed
metnod. For example, the differences in the intensity scores
for tne Concentrétor,'Limlted Concentrator, and
Concentrator/Exy%@;er groups petween the random seed and the
distance runctlo:&technlque are 0.8 and greater.

It snould be noted that the distribution of the cases
('n' 1n tne table) amony tne five clusters obtained by the
tandom seed metnod 1s significantly different between Samples A
and B. Recoygyniziny similar proportions of each pattern type
entered 1nto pboth anaiyses, saimilar frequencies might be
expected. However, pecause tne 1nitial starting points for both
samples were randomly seiected and because the clusters contain
some overlap, any movement of the cluster centers would result
1n tne reclassification of cases. The primary concern in
conducting tne random 3eed analysis was to determine whether or
not similar profiles were obtained py a different method and 1t
tne profiles stayed within a reasonable distance of the profiles
resuiting rrom the Euclidean distance ciassification. Tihls
ovjective was accomplisned. While the centroid coordinates did
dritt rrom the mean concept scores, the cnaracteristics of eacn
profile aid not change subscantially. Overall, tne similarity

11 the centroid coordinates Or the resulting cluster provides
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ample substantiation for tne use of tnhe profile matcaing

classification scheme and lends support to the verification of

the proposed pattern types.

Discriminant Analysis

In addition to the case by case judgmental evaluation and
the cluster analysis results, a discriminant analysis was run to
ascertain to what degree the pattern clusters could be produced
indepenuently of the target profile comparisons.

| Discriminant analysis 1S a special case ot canonical
correlat.on analysis 1in which a weighted combination of scores
on a set of variables 1s derived in a manner that provides the
most unambiguous assignment f cases to classirication (see, tor
example, Tnorndixe 1978). Being a member of the family of tne
product-moment-pased analyses, 1t primarily retlects the shape s
ot tnhe profiles beiny compared. It can only be applied atfter an
1nitldi assignment to cateyories has been made, because group
mempership must be xnown before the optimum score combinations
can ove determined. Because the same scores were used for both

tiie Eucildean distance function ana the discriminant analysis,
simiiarity ot results was expected. However, the two approaches
use tne scores 1n a dlfreaent manner, and 1identicai resulits
cannot be assumea. The df%tr1ch1on of patterns 1in the data was
KNOown to pe uneygual accordinyg to the previous classirication,
indicating tnat tne restriction ot eygual probabiiity of
assiynment was not approyriate. In tnis analysis, the patterns

to which cases were assijned by the Euclidean distance tunction
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proyram were given as categories., The 1i1ndividuai concept scores
were then treated as 1ndependent variables ror the purpose of
calculating discriminant functions and reclassifying the cases

on the basis ot tnese functions.

[]
L

TABLE 4.5

CLASSIFICATION BY DISCRIMINANT FUNCTION

Actual Group

Mempership pPercentage Predicted Group Membership .
L _ L C LC CE E IP
Concentrator (C) 87.8 10.1 2.0 0.0 0.0
Lini ted 5.4 92.0 2.6 0.0 0.0
Concentrator (LC)
concentrator/ 0.0 l1i.6 75.3 .6 12.5
Explorer (CE)
gxplorer (E) 0.0 0.0 0.0 100.0 0.0
Incidental/

Personal (Ip) 0.0 0.0 0.0 0.0 100.0

Percentage (orrect Prediction = 92.79

The matcn between the two methods of classitication was
successcul 1n approximately 93 percent of the cases. Two groups
were perrectly preaicted, kxplorers and Inciucntal/Personals.
Concentrators and Limited Concentrators had small percentages
ciassilfled 1n adjacent patterns put 88 percent Or more were
corcectly ciassiried. Tne Explorer/Concentrator pattern was the
Least well classified, althouyn more than 75 percent fell 1in the
Ccorrect category. The remainlng 25 percent were nearly eyually
divided between Liumited Concentrators and Inc1dental/Persqnal.
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patterns. Botnh of these are ciosely adjacent to the correct
category. Although a rigorous statistical statement cannot be
made about tne comparability of tnese two classifications, the
fact that they <dre remarkably similar is judged to be supportive
of the adeguacy of tne classification procedure--Euclidean
distance, used to assign cases to patterns for the purposes of

analysis.

Difterences Among the Patterns of Participation

The conéluding section in this chapter provides a
comparison of the patterns classification results and several
sociodemoyraphic variables, specifically race, sex, and family
socioeconomic packground.* In addition, a cross tapulation of
the pattern groups py the program area of specialization, as
determined from the transcript data, and self-report of
curriculum are presented. These analyses are intended as a
preliminary step toward determining the influences and effects
oL vocational course taking at the secondary level. To
facilitate the discussion of the results the five pattern groups
are collapsed i1nto two cateyories. persons who were classified
in the Concentrator, Limited Concentrator, and
Concentrator/Explorer ygroups are discussed collectively, and the
Explorer ana Incidental/Personal groups are considered together.

Nonvocational students are treated separately in the discussion.

* A table showilny a comparison between the pattern assignments
and students’ self-report of curriculum is presented in
Appendix &,
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Categories ot tne variables, race, sex, and program area,

have peen previously defined. The socioeconomic status (SES) ‘
variabie was derived using four intercorrelated indices of
tami1ly background. The variables used to construct SES include
a measure of tne family learninyg environment at age fourteen
(r.e., whether newspapers and magazines were received regularly
and 1L persons .n the householid had a library card), mother's
and father's educational attainment, father's (or mother's 1f
the rather was apsent) occupatlonaf\prestlge score when the
respondent was tourteen years of age. A principal components
ahalysis was used to obtain the appropriate weights for each of
the variables and were used with the 'standarized scores to
secure a composite score for SES for each respondent. The
cutoff points for the hign, average, and low SES categories were
based on tne assumption of a normal distribution of SES in the
population. Because youth on a lower socioeconomic level are
somewhat less likely to complete high school; the reduced sample
used for analysis contains a lower percentage of low SES
respondents than the expected normal distribution. Similarly,
high SES youth are represented in the sample at a higher rate
than expected.

Berore reviewlny the results a brief note concerning the

1nterpretations of tne percentage and frequency distributions 1n

the tables 1s necessary.* The analyses were conducted using the

* The n 1n the table 1s reduced by two from the original sample
to account for two cases which were tied and could not be
classified in a pattern group.




weighted cases, a process that renders the data applicable to
the national population. The welghted percentages were then
used to reallocate tne actual number of cases into the
appropriate cells in the tables. Therefore, the number of
respondents shown 1n the tables reflects the actual sample size,
although they are proportionally distributed based on the
estimates of the youth population. This procedure permits the
data to pe more representative of the vocational partlcipatlon

patterns amonyg nigh school graduates.

Patterns by Race and Sex

Table 4.6 shows the race and sex distribution ot the
pattern groups. Using the categories previously described,
several differences are observed 1n the magnitude of
participation among tile race and sex subgroups. For example,
temales show higher rates of participation in the Concentrator,
Limitec¢ ~“oncentrator, and Concentrator/Explorer patterns than
males. Overall, approximately 47 percent of all female
secondary graduates were classified in the patterns that are
characterized by higher levels ot participation in vocational
courses and programs. Tne coumparable estimate for male
Jraguates 1s apout 30 percent.

wnen the frequency of placement 1S summed up within the
racial subgyroups, a higyher percentage of Hispanics and blacks
are classitled 1n tnese patterns than whites. Forty-three
percent OfL potn minority groups were assigned to the three

pattern categorles compared to 38 percent of the white
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TABLE 4.6

PATTERNS OF PARTICLPATION

BY RACE AND SEX

pattern Name L e Race and Sex e
Hispanic  Black White Hispanic  Black White Row
e Males  Males _ Males Females _ Females __ Females = Total
Concentrator 9.1l%* 10.3%* 8.3% 10.5%* 10.8% 13.3% 10.8%
Limited Concentrator 16.0% 16.7% 14.4% 23.5% 23.1% 20.8% 18.1%
Concentrator/Explorer 11.2%* 7.0%* 7.1% 14.8% 16.7% 12.4% 10.2%
Explorer 2.4%* 0.8%* 1.4%* 1.5%* 1.9%* 1.4%" 1l.4%
Incidental/personal 36.6% 35.6% 39.2% 35.2% 32.8% 36.8% 37.5%
No Vocational Credits 24.6% 29.5% 29 .6% 14.5% 14.7% 15.3% 22.0%
Column Total .100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
’(58) (116) (1,291) (62; (163) (1364) (3054)

Ve
NOTE: The number 1n parentheses represent the r:allocated

the welghted distribution of cases. The percentage
rounding. The asterick (*) indicates the estimates

3

unwe ignted sample size that 1s based on
in the table may not add up to 100 due to
are based on less than 25 actual cases.
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graduates. Half (50.6 percent) of the black females were

1dentified as either a Concentrator, Limited Concentrator, oOr
Concentrator/Explorer. The lowest rate ot assignment into these
patterns was round tor white males, about 30 percent.

Less substantial dicfferences were found in the Explorer and
Incidental/Personal grouping. participation of this type, which
reflects a minimal 1involvement 1n vocational education, was
somewhat nigher tor males than females. Approximately 39
percent of the male students were placed 1in these pattern
groups, compared to an estimated 36 percent of the females. The
race variable exhibits slight differences in the frequency of
assiynment to these pattern groups. For example, it is observed
tnat a somewhat higher percentage of whites were identified as
Incidental/personals than Hispanics or blacks; the percentages
of cases classitied 1n this pattern were 38 percent (white), 3¢
percent (Hisparic), and 34 percent (black), respectively. (The

.number of actual cases 1n the Explorer pattern limits the
interpretation or the possible relationships between this
pattern and race Or Ssex.)

Examination of the remaining category. students with no
vocational credits, shows cleay differences in the distribution
ot cases that can be associated with the sex variable. AcCross
all race yroups, oniy 15 percent or the female'students had not
pursued any vocational coursework. In comparison, approximately

26 percent of tne male graduates had not participated 1in a

vocational course. As eXxpected, given the relatively even




distrioution of cases 1in the other pattern groups, the
differences by race are minimal. Hispanic youth appear to pe
the least likely to complete a high school program without
éxperiencing some level of vocatlonal instruction, approximately
19 percent. However, the transcript records ot 21 percent ot
the black graduates and 22 percent of their white peers also
indicated no vocational experience.

In briet, the data show that sex had a differential etfect
on whethel or not vocational courses were taken and that, witnin
the pattern groups, sex appeared to pbe associated wich the
nature of participation. Not only were females more likely to
participate 1in vocational education, but also they showed a
greatér tendency to be classified in the Concentrator, Limited
Concentrator, and Concentrator/Explorer patterns. This finding
may pbe a retlection, 1in part, of the general tendency of females
to taxe more credits overall than males. The data indicate,
nowever, tnat the dirference in total credits between males and
temales 1s less than one Carnegie unit; females average 21.4
credits over rfour years compared to 20.7 credits for male
students. The prerequisites and/or the encry points for certaln
vocational courses may be factors in the ditferential enrolliment
ot males and females. For example, lower level office
occupations courses, which are typicaily dominated by female
enroliment, may e dvailable to a wider segment of the secondary
Student population tnan more specialized courses {e.g., trade

and industry), which may require Jgoiny to a specialized




vocational center or committing a larger block of schoolL time.
The data from the schooi survey lend sgbport to one aspect of
this possipility. High school students have access to courses
in the otfice program more frequentiy than to other vocational
arczas.* “

while aifferences by race for the overall rate of
participation 1n vocational courses were aimost negligible,
Hispanic and black graduates showed a slightly greater
likelihood to be assigned to the patterns that feature a more
substantial commitment to vocational education. A possible
explanation for tnis finding might be that the numbers and types
of vocational programs available to minority and white youth may
pe dirrerent. Preilminary analysis of the school survey data
and the findings of Wiley and Harnischfeger's (1980) researca on
the avallapility cf vocational prcgrams suggest the vocational
course offerings do vary by race. However, an unambiguous
conciusion about the relationship between race, school effects
{1.e., type of programs avallabie), and the nature of vocational

participation cannot be made at this time.

Patterns by Socioeconomic Status

Tne patterns or participation 1in vocational education by

*  ne ro:ilowlny are the reported percentages of students 1in the
transcript suvsample who had access to vocational programs
1n secondary school: Agriculture (46.6 percent); Office
(97.6 percent); Distriputive Education (75.6 percent); Health
(57.7 percent); Home Economics (84.4 percent); Trade and
Incustrial (8e6.1 percent). o
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. low, average, and high socioeconomic status (SES) are snown 1in
table 4.7. As noted tor the;prev1ous tanle, the patterns ot
participation are discussed using three dgeneral categories ot
involvement with vocational education: those students with a
substantial commitment to vocaticnal education,; those with only
a cursory interest, primarily for personal reasons; and those
students who did not participate 1n vocational education at all.

For example, 54 percert of the students of low SES are
shown to have participated rather extensively in vocational
education as Concentrators, Limlted Concentrators, and
Concentraéors/Exploreréi In contrast, and reflecting other
studies, only 19 percenﬂjgﬁgstudémts with a high SES background
extensively participated in &seatipnal education. The
percentage or participation for the Co;centrators 1n particular
emphasizes the difterence between those two levels of SLS. Low
SES nad 17 percent of the students, waile the high SES had only
2 percent of the students.- The average sés group always had
values between the low and high SES groups for both the
groupings of patterns and for each pattern of\participation,
reriectiny the overall distribution ot patterns of
participation. (See table 4.1.)

The grouping of Incidental/Personals and Explorers showed
tne least ditterentiation among the three SES levels: 31
percent or the low SES students were 1n this grouping, as

compared witn 38 percent middie SES students and 45 percent high

SES students. The woercentages or students who did not partici-
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‘differences .among the patterns ot participation between and

pate 1n vocational education were more diverygent, (as they were
for the Concentrator grouping): 15 percent for the low SES
students, 18 percent for the middle SES students, and a

substantial increase. for the high SES students, 37 percent.

The £indings indicate tnat tnere are substantial

amony the various SES levels. Since the family socioeconomic

"

status of a student has been a major contributor-in the
identitication and description of outcomes of vocational

< ' . .
educatinn, these differences must be 1mportant considerations 1n

supsequent studies. -

Patterns by Program Area

.Several interesting comparisons may be found in Table 4.8
retlecting the nature of vocational education participation both
1n yeneral and py specialty. Seventy-eight percent of the
students participated at some level in vocational education. Of
these, 39 percent of the totél sample participated in a manner
that was unlikely to result in the development of marketable
ski1lis. They were che Explorers and the Incidental/ personals.
Tney eltner tooxk few courses, usually less than two credits, or
sampied a variety without estarlishing any spe01alty. The
courses taken were most frequentiy in tne office occupations
speciraitty. Not only did the largest sample group of individuals
take one Or two courses 1n tihis speciality, but of those

concentrating in tnis specialty, nearly halt, 47 percent,

participated 1n tnis manner. Or those who were more involved in




TABLE 4.7

PATTERNS OF PARTICIPATION BY FAMILY SOCIOECONOMIC STATUS

Pattern Name , Socioeconomic Status _
. Row
Low Average High Total
Concentrator 17.4% 12.8% 1.6%* 10.8%
‘ 5

Limited Conéentrator 21.6% 19.7% 11.4% 18.1%
Concentrator/Explorer 15.4% 11.0% 5.5% 10.2%
Explorer 2.8%* 1.4% 0.8%* 1.4%
Incidental/Personal  27.7% 36.9% 43.7% 37.5%
, No vocational Credits 15.0% 18.1% 37.1% 22.0%
N Column Total 100.0% 100.0% 100.0% 100.0%
+ (296) (2,086) (672) (3054)

NOTE: The number in parentheses represents the reallocatd
unwe 1yhted sample si12e, which is based on the weighted
distribution of cases. The percentages in the table may not
sum to 100 due to rounding. The asterick (*) indicates the
estimates are based on less than twenty-five actual cases.
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TABLE 4.8

PATTERNS OF PARTICIPATION BY PROGRAM AREA OF SPECIALTY

Pattern Nanme

Program Area of Specialty

Offtice Trade & Distributive Houwe No

Agriculture Occupations Industry Education Health Economlcs Specialty Tota

Concentrator 36.3% 14. 2% 27.9% ‘09‘. 1602‘. QQB‘. 000‘ 10.
Limited Concentrator 27.28% 23.8% 39.7% 47.0% 35.6%* 46.4% 0.0% 18,
Concentrator/Explorer 17.6%* 15.5% 14.3% 16.1%* 37.8%* 26.68* 0.0% 10.
Explorer 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 4.0% 1.
Incidental/personal 24.9% 46.5% 18.1% 37.08% 10.5%* 17.2%* 35.1% 37.
No. Vocaticonai Credits 0.0% 0.0% 0.0% 0.0% 0.08% 0.08% 6l.08% 22.
Coiumn Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.
(110) (1,373) (314) (8¢) (28) {42) (1,101) (3,05

weighted distribution of cases.

O
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NOTE: The number in parentheses represents the realiocated, unwelghted sample si1ze, which is hased on the
The percentages in the table may not add up to 100 due to rounding.
The asterick (") indicates the estimates are based on less than twenty~-five actual cases.




a yiven specirartty area, 29 percent had substantial concentration
in the area. Tnese are Concentrators and Limited Concentrators.
It 1s amonyg these two groups that the true etfects of vocational
education snould be expected td emerge. -

Next 1n trequency of participation is the trade and
industry group. Substantial concentration is shown by 68
percenE of the group, with only 18 percent involved in the
Incidental/Personal category and 14 percént having some
concentration early 1in the school years or perhaps compressed
into a single year. The agriculture specialty is the only group
with the majority of 1ts participants as Concentrators. Thisikny>
may pe a reflection of greater availability of courses
throughout the high scnool years. Twenty-five percent of the
agricultural group participated.in an Incidental/pPersonal
pattern, with all otners laving sufficient concentration to
anticipate accumulation of marketable skills.

3ome of the specialty areas, namely distributive education,
health, and home economics, do not have sufficient sample sizes
to have a well-supported interpretive meaning. Oversampling of
students 1n distriputive eaucation and health programs would be
necessary 1in order to obtain an adequaté numper of respondents. .
The Low freguency of students in these program areas also may be
partialiy attributaple to tne limited availabili+ty of the
proyrams 1in most secondary schools. The rigorous criteria by
which home economics students ave classitied in this study 1is

likely to affect the tfrequency of respondents in this specialty.
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Patterns by Seif-Report of Curriculum

A cross tabular comparison of the pattern assignments and
students' seif-report of curricul a is presented in table 4.9.*
The data show clear differences within and between the three
curricular areas of vocational, general, and college prepara-
tory. As anticipated, a majority of students win reported
having a vocational program in nigh school were classified 1in
patterns that are characterized by a heavy 1involvement in
vocational education. Over 72 percent of the self-identified
vocational ygraduates were assigned to the Concentrator, Limited
Concentrator, and Concentrator/Explorer patterns. Within this
major category the Concentrator and Limited Concentrator groups
are most freguently represented. One-fifth of the vocational
youth, however, were citassified in patterns that feature a
minimal i1nvolvement 1n vocational programs--Explorer and
Incidentalr/ Personai patterns. The data also indicated approxi-
mately 7 percent of tné vocational respondents did not have any
vocational course credits recorded on their transcripts.

Slightly more than 80 percent of the general curriculum
students participated in vocational programs or courses to some

degree. A nearly equal percentage of these students were in the

*  The self-report measure 1S based on the 1979 NLS interview
guestion, "po ycu feel tnat your program (1s/was) largely
vocational, commercial, college preparatory, or (is/was) 1t a
general proyram?) Students who reported a commercial program

were merged witn the vocational category.
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TABLE 4.9

PATTERNS OF PARTICIPATION
BY SELF-REPORT OF HIGH SCHOOL CURRICULUM

Pattern Name

Self-Report of Curriculum

College Row

vocational General Preparatory Total
Concentrator 34.4% 8.7% 2.7% 11.0¢%
Limited Concentrator 28.1% 19.7% 12.2% 18.2%
Concentrator/gxplorer 9.7% 13.3% 7.5% 10.2%
Expicrer 2.1%* 2.2% 0.5%* 1.5%
Incidental/personal 18.9% 39.3% 44.1% 37.5%
No Vocational Credits 6+.8% 16.8% 33.0% 21.7%
Column Total 100.0% 100.0% 100.0% 100.0¢%
(557) (1245) (1190) (2992)

NOTE. The numbers 1in parentheses represent the unweighted
sample si1ze, which is based on the weighted distribution
ot cases. The percentages in the table may not add up to
100 due t5 rounding. The asterick (*) indicates that the
aestimates are based on less than twenty-five actual cases;
nissing cases are excluded.




Concentrator, Limited Concentrator and Concentrator/Explorer
categories as were assigned to the Explorer and Incidental/
Personal ygrouping--about 42 percent in eath major cateyory.
wnile a substantial number of college preparatory youth
participated in vocational education (about 67 percent), these
students were almost twice as likely to undertake only one or
two courses, as reflected by tne Incidental/personal pattern,
than to pursue a continuous sequence of courses and accumulate a
number of vocational credits. Approximately 22 percent of the
academic youth participated in the Concentrator, Limited
concentrator, oOr Conéentrator/Explorer manner, compared to 45
percent in the Explorer and Incidental/Personal patterns.

The findings i1n the table lend support to the need for an
alternative method ot classifying vocational students for the
purpose of evaluating the etffects of vocational education.
Substantial proportions Of general and college preparatory
students are receiv.ng vocational instruction. Often, however,
the vocational, general, and collegye preparatory curricula are
considered to oe uniygue and distinct categories and are conse-
Juently used to ascertain the pcssible effects of each on
various 1indices of post-high scnool activities, specifically
iabor market experiences. However, these results suggest that
¢nough over.iay, 1n terms Of vocational experience, exists
between the three proyrams to account, in part, for the diverse
findings reported in other studies reyarding tne eftfects ot

vocationa’  programs.
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The foilowing chapter provides an 1inteyrative summary of
the process by which the patterns of participation were
developed and tne subsequent results of the analyses. Several

' conciusions and recommendations for future research and for

vocational education policy are also presented.




CHAPTER 5

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary

Purpose of the Study

Extensive studies have been done on the effects of
vocational education, particularly in relation to labor market
experiences. Depending on the manner in which vocational
education is measured, the outcomes of participation will vary.
Two classification characteristics in existing research studies
" have impeded a distinct classification of vocational education
students: (1) the generic classification of educational program
participation, which does not reflect variability in student
course taking and (2) the potential unreliability of ctudents'
self-reports in the identification of the program in which they
participated. Tnis report is tne first in a series of three to
be completed using the NLS New Youth Cohort and transcript data
to identity patterns of participation and relate them to various
labor arket and postsecondary education participation outcomes.
This data pase does not provide information on motivation,
scheduling or program reguirements. Nor does it provide any
indication of tne quality of programs available to students.
Theretore, the purpose of this study was to develop a
clossirication schema for vocational education students using
data trom high school transcripts from which to identify

patterns of participation in vocational education.




Descraiption of the Data

In an effort to circumvent classification difficulties in
past research studies, high school transcript data for a subset
of the NLS New Youth Cohort were collected by the National
Opinion Research Center for the National Center for Research in
vocational Education in cooperation with the Center for Human
Resource Research, The 0Ohio State University. The subset of
students from the NLS Youth Cohort represents approximately
3,100 complete transcripts from high school graduates as of the
1980 interview who were seventeen to twenty-one years of agc
when originally sertected for the NLS survey. The transcript
data, listiny the actual courses, the year taken, and the course
credits awarded, provide a more extensive and cost-effective
1ntormation base, coupled witnh the original survey data, from
which to identify patterns of participation in vocational
education and relate them to specified outcomes.

Altnouyh not discussed 1in this report, subsequent reports
willl relate the 1i1dentified participation patterns to labor
market outcomes and to participation in postsecondary education.
This report describes the patterns identified in terms of nature
ana extent of participation, frequency, and sociodemographlc and

other related variapnles includin¢ program area.

particilparion Assumptions

patterns of participation were hypothesized, 1ncorporating
five descriptive concepts into five target profiles. The

concepts are basea on assumptions regarding vocational education
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ana 1ts delivery system: (1) courses 1in the eleventh and
twelfth grades are more important to vocational attainment than
those 1ii tne ninth and tenth grades; (2) continuity in an area
1s better than switching areas; (3) the more credits individuals
have the better prepared tney are; and (4) continuity in terms

ot school years is better than broken sequences.

Patternis' Descriptive Cc cepts

Five concepts were developed to reflect these assumptions
and describe possible patterns of participation in vocational

education: intensity, diversity, continuity, proximity, and

supportive dlverskgz. The concepts are expected to be

tunctional 1in the following manner. Intensity of concentration
should pay off in the form of accumulated skill deveiopment.
These skills will pecome more available for use by continuous
application over a period of time. Skills practiced up to the
point of paid application will be more effective than those
learned earlier and used infrequently. Finally, although
diversity across many programs 1S not expected to pay off,
certain diversity in skill areas judged to be supportive of
otner sKkill areas may improve the chances for success in job

attainiment and pay.

Patterns of Participation

Based on tne protfile scores assigned to a transcript for
each or the five descriptive concepts, eacn case was assignad to
*

one Of tne rive hypothesized patterns of participation in

vocational education. The five patterns that were developed
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nulty, and proximity. They may have scores 1n supportive

proximity. They may have scores in supportive diversity.

are: Concentrators, Limited Concentrators, Concentrator/
Explorer, Explorers, ana Incidental/Personal users of vocational
education. Concentrators and Limited Concentrators were

expected to have reitatively high scores in intensity, conti-

diversity, but will be limited in general diversity.

Concentrator/gExplorers may approach closely to Limited

Explorers have no scores 1n 1lntensity, continuity, proximity cr

supportive diversity, put are characterized by sampling across

most or the available programs. Incidental/Personal users of
vocational education have one or two courses that do not cros~

enouyn program areas to be classified as Explcrers but can be

scored only 1in tne diversity category, since they do not develop

meaningrfus lntens:ity of concentration.

Analyses Used (,

Analyses for tne dé?i wece chosen keeping in mind the need
to (1) test the v1ab:llti of the proposed patterns and (2) ﬁf
examine the patt.rrns witnh regard to other independent variables
tnat may 1niituence vocational education participation. The
cucCiidean gistance function Or cluster analysis was used to |
asslyn the transcript data (cases) to the hypothesized patterns.
several CiLuster anaiyses were done, using the target profiles as

"seeds" and uslnd random cases as seeds fbr the K-Means

clustgring metinod ¢o determine now well the cases matched tne
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patterns. A discriminant analysis was also applied to ascertain
the independent contribution of each of the concept scores in
the 1ndividual patterns to the assignment of a case to a

pattern.

Results

Profile Matcning. The classitfication ot the transcript

cases 1nto patterns shows substantial differences in the
frequency and types of participation. Only 22 percent of the
secondary graduates had no vocational credits. Nearly one-halct
of students who had exposure to vocational edﬁgation were
classified in the Incidental/Personal category; less tnan 2
percent of tne cases were identified as Explorers. Ccllectaively
the Limited Concentrator (23 percent), Concentrator (13
percent), and Concentrator/Explorer (13 percent) groups account
tor aimost 50 percent of the activities of s%udents in

vocational courses.

Cluster Analyses. Two 10 percent samples of each of the

pattern groups were randomly selected, wii2pt tfor tne Explorer
category in which all the cases were used, for the K-means
cluster analyses. Botn target profile and random case seed
pornts were used for anralysis for ooth sampliles. The centrcid
coordinatéd~Qi_the Sample A and Sample B analyses using target
rrofile seed polnts snow strikingly similar results in all
pattern groups. As would be expected, trne difterences 1in

coorainates between Sample A and Sample B are s(mewhat Larger

}




using ranuom case seed points than differences 1in coordinates
found when target profile seeds were used. Overall, the
similaraty in_the centroid coordinates of the resulting clusters

provide ampie substantiation for the use of the profile matchiny

<

‘classitication scneme and leng support to the verificaticn of

;the proposed pattern types.

Discriminant Analysis. In addition to the case by case

judgymental evaluation and the cluster analyses results, a
discraiminant analysis was done to ascertain to what degree the
pattern clusters could be produced 1independentliy of the target
profiie comparisons. Two groups, Explorers and Incidental/
Personals, were perfectly edicted. Concentrators and Limited
Concentrators had small percentages classified :in adjacent
patterns put were 88 percent or more correctly classified. The
Explorer/Concentrator pattern was the least well classified,
although wmore than 75 percent fell in the correct category.
Altnouyh a rigorous statistical statement cannot be made aovout

the comparaoility of these classifications, by target prof;;es'

o S

and by Euclidean distance, the tact that they are remarkably
surliar 1s U0 ,e¢ tD be supportive of the classitfication

L4
procedure (Euc.Lidean distance) used to assign cases co pacterns

ror the purposes OL analysis.

participation by Sex an? Rac.. . Data describing the

patterns of participation Oy sex ana race snow that sex has a
dirferential errect on whether or not vocational courses are

taken, and tnat witain the pattern groups, sex appears to o=z
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associlated witn the nature of participation. Not only are
females more likely to participate in vocational education, but
tney_a#so show a greater tendency to be classified in the
Conce&trator, Limited Concentrator, and Concentrator/ Explorer
patteéns. Hispanic and black graduates also showed a slightly
greater likelihood to be assigned to the patterns that feature a
more substantial commitment to vocational education.

Differences by race in the nonvocational category are almost
negligible, with a maximum difference of 5 percent between

Hispanic and black males.
/

¢
f

participation by Family SES. The patterns of

/

barticipatlon by socioeconomic status (SES) levels reflect the

findings, 1n part, of past studies. There is a substantial

_difference between the percentage of Concentrators for the low

and high SES levels, as might be expected. The middle SES
group's participation remained in the middle for all comparison$
of tne three SES levels. The middle SES also most closely
retlected the overall distribution of patteérns of participation
(tablLe 4.1). Tnhe findings also indicate that there are
supbstantial differences of participation among the various SES
l;vels; these ditferences may be important variables in
subsequent studies of the relationship of participation to

various labor market and education outcomes.

pParticipation by Program Area. The distribution of

students across proyram areas by the patterns of participation

1s also described 1n chapter 4. The agriculture program area
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had 75 percent of the students participating at a high level of
commitment. More agriculture students are Concentrators than
are the students of any other specialty: a total of 30.3
percent. An overwhelming numbeg of trade and industry program
students also showed a high level of participation, 8l1.5 percent
were Concentrators, Limited Concentrators, or Concentrator/
Explorers. The Office occupations specialty showed the lowest
percentage of students in those three patterns of participation,
with almost half, 46.5 percent, in the Incidental/Personal
category. Several specialties, distributive education, health,
and home economics did not have sufficient sample sizes to have

any 1nterpretive meaning.

Conclusions

Based on tne findings the following conclusions and
recommendations are presented. Due to tne preliminary nature of
some Of the data, they are somewhat tentative and general.

1. There is clear evidence ot differences in patterns of
participation amony students in vocational education. Only
30 percent of students who participated in vocational
education in this study were Concentrators and Limited
Concentrators. This participation crosses the traditional
lines of secondary curricula classifications--vocational
education, academic, and general.

2. The classification procedure based on transcript data 1s a
workable way to identify these patterns. It 1s suitable
ror evaluation at state and local program levels as well as
for research purposes. The use of this classification
method should improve the reliability of assignment to
curricular patterns because it depends less heavily on
subjective data.

3. Alternative analyses tend to support the validity of the
ciassification approach by producing similar results. For
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1.

example, 92 percent of the cases were classified
identically using discriminant analysis.

There are ditferences in the frequencies of patterns that
are associated with race and sex. For example, approxi-
mately 85 percent of the female students had some
vocational education experience; about 71 percent of the
male students participated in vocational education. A
breakdown of participation by race showed 81 percent of
Hlispanic students, 79 percent of black students, and 78
percent of white students were involved to some degree in
vocational education experiences. Approximately 47 percent
of the female graduates and 30 percent of the male
graduates were assigned to patterns that involved a
supstantial commitment to vocational education. The
comparative percentages in .these patterns for the racial
groups were blacks, 43 percent; Hispanics, 43 percent; and
whites, 38 percent.

There are substantial differences in pattern frequencies
asssociated with differences in socioeconomic status.
There are also substantial differences in pattern

. frequencies within individual levels of socioeconomic

status. Approximately 81 percent of the high SES had no
vocational education experience or were classified au
Incidental/personal users. In contrast, approximately 43
percent of the low SES had no vocational education

experience or were classified as Incidental/personal users.

There are loyically apparent differences in pattern
frequencies amony program areas of specialization. The
largest number of Concentrators, 30 percent, are found in
tne agriculture program area, followed closely by 28
percent 1n the trade and industry program area. In
contrast, 47 percent of tne business and office occupation
participation are classified as Incidental/pPersonal.

The pattern differences are hypothetically relatable to-

expected outcomes of participation in vocational education
and, therefore, testable.

Recommendations

The method of classification of pattefns of participation
should be further tested against specific outcomes of
vocationat education.
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2. Outcomes ‘derived from using this particular classification
of participation patterns should be compared with the
outcomes of other ciassification methods. The evidence
shows that there is sufficient inconsistency between
student classifiction by self-report or by administrator
assiynment and a¢tual program content to suggest that the

outcomes of. vocational education have not been adequately

(g

assessed. 7 ‘ .

3. Thid method of classification should be replicated with
otner populations.

In order to conduct erfective vocational education
research, 1t is essential to consider the variety of
patterns of participation in vocational education. No
single criterion can reflect the complexity of this
experience.

o
o

5. This study snould be replicated using transcript data for
those students who were fifteen or sixteen when the New
Youtn Cohort interviews were first conducted.

Tne f£indings and reéﬁmmendations suggest that policymakers
consider carefully the diversity of participation in vocational
education as tney make decisions atfecting the structure of
programs, assilyrment of students, use of facilities, and
delivery of services. The second and third papers in this ’

_series will address these recommendations in part to provide

policy analysts with a rigorous, more factual base for their

decisions.
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APPENDIX A

CREDIT UNIT/COURSE HOURS CONVERSION TABLE

—

Carnegie Time in Percentage of
- Credit Unit Course (Hours) Time in Grades 9-12

.25 45 1.04
B .33 60 : 1.39
«50 90 2.08
.66 120 2.78
«75 135 3.13

1.00 180 4.17 °
1.25 225 5.21
1.33 240 5.56
1.50 270 6.25
1.66 300 6.94
1.75 315 7.29
2.09 ) 360 8.33
2.50 ! 450 10.42
3.00 540 12.50
3.50 630 14.58
4.00 720 16.67
5.00 900 20.83
6.00 1080 - 25.00
7.00 1260 29.17
8.00 ) 1440 33.33
9.00 1620 37.50
10.00 1800 41.67
12.00 2160 '50.00

NOTE: The pase for tne percentage of time in grades nine
throuyn twelve 1s derived from the assumption of a
ystandar® s1x hour school day, 180 days per year, for four
years {.. 4,320 hours 1in grades nine through twelve). The
estimated percentages will vary-for each case depending
on the total number of credits received. The credit
units snown in the table do not represent the entire
rangye of possible credits.
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APPENDIX B

" DEFINITION OF VOCATIONAL COURSES AND PROGRAMS

The seven subject matter areas identified as "vocationai"

1n Handbook VI (Putnam and Chismore 1970) are also used in this

study. These categories are agriculture, distributive
education, health occupations, home economics, office
occupations, technical education, and trade and industrial
occupations, Vocational courses and stﬁdents' patterns of
participation are classified using these course content
descriptors. Several decision rules were adopted to accommodate
the available data and refine the definition of vocational
courses.

1. Technical education and trade and industrial
occupations courses were comblned and were designated as trade
and industrial. The rationale for this action was twofold: (1)
the dirriculty of distinguishing between these areas by the
course title alone at the time of coding and (2) the relatively

low frequency cf students in technical courses at the secondary

level.

2. In an attempt to deveiop a finer measure of
occupational home economics, only courses ccnsidered to be
vocatlonai were included in this classification. Homemaking

, related courses and consumer oriented courses are exciuded in
this analysis.

3. Business and industrial arts-:courses were differen-

tiated from ofrice occupations and trade and industrial courses,
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and were not included as vocational courses. Courses classiried
as pbusiness and industrial arts are oriented to the acquisition
of xnowledge and skills that are primarily intended for personal
use rather than vocational training. There is likely to be some
overiap 1n tne coding of courses that are so similar; given only
the title of a course, Typing I, for example, 1t is difficult to
distingulsn petween a business versus an office occupations
perspective.

4. Because théﬁmajor focus of this research is on the
development of alternative measures of vocational paréicipation,
the use of7student's self-réport to identify the major area 6f
study (e.g., agriculthre, distributive education) did not seem
appropriate. Assignment toc an area of study snould be based on
tne amount ot participation in that program, contrasted to the
extent of participation in other vocational areas. Thé’Aecision
was made to classify a case (or student's tranécript data) in a
speclrlc proyram area if the student had one or more vocational
credits and 1f at least 0.6 of the total vocational credits were
1in one area. Thus, a student may take courses in several

vocational fields put is not considered to be specialized in one

area upless tnese criteria are met.
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. % APPENDIX C -
TABLE Cl: COMPARISON OF SELECTED CHARACTERISTICS OF THE WEIGHTED TRANSCRIPT SAMPLE
' AND THE NLS POPULATION ESTIMATES OF BIGH SCHOOL GRADUATES BY RACE AND SEX
) Characteristic Race and Sex
Hispanic Black white Hispanic Black white Row
Males Males Males Females Females Females ™mtal
1 ' Column Total 100.0% 100.0% 100.08% 100.08% 100.0% 100. 0% 100.0%
. Region .
Northeast 10.78* 10.9% 23.5% 8.8%*% 13.5% 22.8% 21.6%
' (17.3%)  (18.1%) (23.08) {16-88%) (18.8%) (22.6%) (22.0%)
North Central 7.9%* 24.3% 35.6% 9.48% ~  20.3% 33.08% 32.28%
' (7.88%)  (21.0%) (34.8%) (8.5%) (18.3%) (32.08) (30.6%)
. soutn 33.7% 56.9% 24.7% 31.0% 59.6% 27.6% 29.4%
' (30.78%)  (53.7%) (25.4%) (29.3%) (55.9%) (29.2%) (30.6%)
: west 47.7% 8.08* 16.1% 50.9% 6.68* 16.6% 16.8%
l . (44.3%) (7.1%) (16.8%) (45.48%), (7.1%) {16+ 2%) (16.78%)
Residence - )
‘ Ucban 90.3% 89.1% 79.9% 54.8% 90.7% 79.8% 81.3%
l (93.78)  {87.2%) {79.4%8) (95.18) (87.28%) (78.9%) (80.7%)
Rurad 9.7%* 10.9% | 20.1% 5.2%* 9.3% 23.2% 18.7%
I (6.3%)* (12.8%) 120.68%) (4.9%)* (12.8%) (21.1%) (19.3%)
Soci1oeconomic Statusl . N
Tow 39.8% 20.8% 5.3% 42.7% 22.7% . 8.1% 9.7%
I (42.3%)  (20.7%) (7.08)  (40.4%) (24.1%) (8.68),  (11.1%)
Average 51.7% 69.8% 69.4% 51.3% 69.8% 68.5% 68.3%
(49.28) (71.6%) (70.2%) (55.48) (70.2%) (70.1%) (69.5%)
' High 8.5%* 9.48* 24.7% 5.9%* 7.5%8* 23.5% 22.0%
- (8.4%) (7.7%) (22.7%) (4.3%)* (5.6%) (21.28) (19.2%)
Total N 207 415 4,620 223 581 4,877 10,924
' (351) {792) (6:677) (396) (1,067) (7:192) (16.475)
NOTE: The table shows the percentage distributions of the transcript subsample used for

Aruitoxt provided by Eric

analysis and, in parentheses the same for the entire NLS subsample of high school

graduates (a subsample that is not affected by transcript availability).

'Potal N' denotes the weighted cases in thousands; missing cases are e€xcluded. The asterick
(*) irdicates that the estimates are based on less than twenty-five cases.

The socloeconomic status (SES) variable was derived using principal components analysis
and_four 1intercorrelated indices of family background. The variables used to construct

SES wete a measure of family learning environment, mother's educational attainment,
fatner's educational attainment, and father's (or mother's if father was absent) buncan SES
score when the reSpondent was fourteen years of age.
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TABLE C2: SELECTEJ CHARATERISTICS OF THE WEIGHTED

TRANSCRIPT SAMPLE BY RACE AND SEX '
Characteris ic Race and Sex
. Hispanic Black White Hispanic Black White ~ Row
Males Males Males remales Females Pemales Total

Column Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0¢ 100..0%

Year of Graduation

1974-1976 29.1% 28.8% 35.68% 35.0% . 32.7% 35.7% 35.1%
1977-1978- 44.7% ) 45.0% 43.6% 43.1% 41.6% 42.8% 43.2'
1979-1980 ' 26. 2% ‘ 26.28% 20.8% 21.9% 25.7% 21.5% 21.7'

Class Rank :

T 25th perceatile 11.5%* © 12.8% 21.9% 17.1% 21.48% 35.18 27.1' Ji
50tn percentile 21.3% 12.0% 17.6% 25.6% 19.3% '23-93 20.6\..7
75th percentile 29.0% 24.6% 24.58% 20.3% 22.9% 20.1;% 22.5'
100th Percentile 38.2% 50.5% 36.0% 36.9% 36.48% 20.8% 29.8'

Class S;éé . .
Less than 100 7. 4%* 7. 4%* 10.68% 6.23" 7.0% 10.58% 10.1l

100-4060 7 42.4¢ 45.3% 44.3% 35.5% 47.7% 42.3% 43.4

[N G I

7 -

Nead

Greaw-r than 400  50..1% 47.3% 45.2% 57.7% 45.3% 47.2¢ 47.2%

Number of Vocational
Programs Availapie

0o . 1.18% % 3.58¢* 1.18* 2.1%* t2.18% . 1.88* 1.6
1=3 . T 12,68 12.3%* 19. 4% 8.28* 16.8% 13.5% 16.0
4-5 29.7% 30.8% 28.6% 26.7% 32.3% 30.°48 29.7
6-7 7 56.6% 53:4% " 50.9% © 63.1% 48.7% 54.2%

Total N 200 404 4,483 218 568 4,751 10,625

~
2

NOTE: Intormation for year of graduation is based on respondent’s self-report; the other
variables are derived from the respondents transcript and from the school survey.
'‘Total N' denotes the weighted cases in thousands; missing cases are excluded. The
asterick (*) indicates that the estimates are based on less than 25 cases.
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ApPPENDIX D

DEFINITION OF SUPPORTIVE DIVERSITY COURSES

The supportive diversity concept is based on the assumption
that students may take vocational courses outside their program
area tnat may pe related (or supportive) of the major course
work 1f the program was sStructured toward 1individual
entrepreneurship. The speciality areag'gudged most likely to
lead in this direction were agriculture and trade and industry.
For agriculture, accounting, bookkeeping, and typing courses
were judged to pe related. The trade and industry program wa;

determined to be structured toward individual entrepreneurship

if one of the following courses was taken:

.Automotive mechanics - Commercial photography

Small enyine repair Commercial art

Welding and cutting Carpentry

Masonry Construction work ‘cooperative

Textile/leather product}on Graphic arts work cooperative
Furniture ’ Metals work cooperative -
Graphic arts | Wood work cooperative
In this instance, ﬁhe accbunting, bookkeéping, aﬂé typing
courses were also judged to be related. When counted as a
supportive diversity score, the aqtuaI credit received 1n

‘

accounting, bookkeeplng, and typing is used.
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