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FOREWORD

This report is a study of the preparation of young men for
the world of work in America. Specifically, the study examines
several different high school curricula--the vocational, general,
and college preparatory programs of study--as well as certain
post-school opportunities for training youth for careers. The
basic question at which Dr. Grasso directs the analysis is whether
there are differences in the effectiveness of the several high
school curricula--either alone or in conjunction with post-school
training programs--in preparing young men for work.

Based upon data from the National Longitudinal Surveys of
Young Men r the years 1966-1969, the analysis is confined to

rhigh schoo graduates who did not attend college. A wide variety
of vocationally-relevant items are used as criterion measures in
the study: (1) scores on a test of general occupational information,
(2) attitudes of the youth toward the adequacy of their preparation
for work, (3) participation in post-school programs of various
kinds, (4) skill level of first and subsequent jobs, (5) average
hourly earnings, (6) measures of long run career potential __(7)

overall job satisfaction, and (8) unemployment experience.
,.

In brief, the findings do not support the view that the
vocational curriculum is superior to other high school curricula
in preparing youth for work. The author finds that vocational
students were undistinguished in their general knowledge of
occupations and in the expressed desire for--and subsequent
acquisition of--post-school training. Analysis of the skill level
of the post-school jobs obtained by the youth also failed to
indicate an advantage for graduates of vocational programs.
Comparisons of graduates of the different programs with respect
to the other criterion measures produced mixed findings for white
youth. In contrast to the findings for whites, virtually no
curricular differences were found on any measure for young blacks.

In his final-chapter the author relates his findings to

-several aspects of the continuing debate about education and
training policies. Chief among his policy recommendations is
that schools make greater efforts to inform youth, their parents,

and the communities they serve about the wide variety of career

opportunities that exist, the ways in which curriculum offerings

relate to various career possibilities, and--in the same context- -

the role and importance of existing post-school training and



learning opportunities. In addition, authorities are urged to
increase the accessibility of post-school training to all youth.
With respect to the latter, the racial differences he has found
suggest to the author the need for continuing efforts to reduce
discrimination and to assist the process of work establishment
among young blacks.

Herbert S. Parnes
Project Director
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CHAPTER

INTRODUCTION

The education and training of youth has been for many

deCades a subject of special interest in the United States.
Particularly during the past twenty years, a variety of issues
important from both individual and social perspectives have come
to national attention, often culminating in the passage of

federal legislation. Among the landmark bills enacted during the
period are the National Defense Education Act, the Area Redevel-

opment and Training Act, the Civil Rights Act, and the Elementary

and Secondary Education Act.

A key issue among the subjects of continuing interest is the

role of the secondary school in preparing youth for employment.
At the national level, major legislation was passed in both 1963

andj1968 to reform and re-emphasize vocational education; and
while federal funding of vocational' programs rose almost fivefold

between 1962 and 1970, the rate of increase of, tate and local
extenditures was even greater (Simon & Grant, 1973, p. 66).

Currently, the widespread support and interest attending the

concept "career education" is evidence that the momentuM

continues.

Linfortunttely, a great deal of the decisionmaking which

underlay tl'is activity has occurred in tife absence of adequate

information. Questions of overwhelming importance, such as:

"How can the educational system --broadly conceived - -t,. best

organized to serve individual and social.bbjectivesrand "What.

are the consequences of current programs?" have been debated

almost exclusively on philosophical and intuitive grounds. Only

'relatively recently have authorities began the tasks of system-

atic Collettion and careful analysis of data required to.inform

students, parents, school personnel and educatio_al decision-.

makers on these important issues. 'Fortunately, the first steps

have been_ encouraging.

Cne hopeful sign is the diversity of these initial effort's.

Edu3ators, sociologists, psychologists and others who have

traditionally pursued research in this important area have been

joined by economists. The latter, influenced by the work of

1
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Schultz, Becker,,and others
1

relating to the theory of "human
capital" have utilized such. techniques as cost-benefit analysis
to study the effectiveness and relative efficiency of education
and training programs.2 These efforts have broadeped the base of
educational research by conceiving programs as ifiaividual (or
social) investments which potentially yield returns. Derived
from the study of the._ allocation. of scarce resources, this mode
of inquiry is conceptually appropriate for evaluating secondary-
level vocational education, where one may ask whether vocational
programs; which are more expensive than nonvocational programs,
produce results that are sufficient, on balance, to,justify their
continuance or to warrant their expansion. Several studies of
this variety were concluded_inthe- t-pasdecade.3-

However, the relevance to policy of even this researph has .

oeen circumscribed by limitations inherent in the design of many
of the studies, or as a result of conceptual or methodological
difficulties, often compounded--if not caused - -by a lack of
adequate data'. Often confined to selected geographic areas,

40
these studies have frequently been further limited by inapPropri-
atechoice of criterion variables; control groups, or contrOl.
variables. Some,for example, have excladed relevant subgroups
of former students, such as those who obtatned postsecondary
training. While this has presumably been done to study the:
"puke" effects of the high school program, it has had the unfor-
tunate consequence of precluding examination of potential
interactions between school and subsequent training. Moreover,
national data indicate that the majori%:ot high school graduates

. do pursue additional training or education.

Another limitation of past evaluative research in this
field has been the,lack of appropriate follOw-up data. Issues

relating to career attainment, lifetinie earnings patterns, and
similar emplOment-related criteria require longitudinalotata
on experience over the long run, At the same time, data from
recent graduating classes are reiaired to evaluate the impact of

1
See Becker (1962, 1964), Blaug (1970), Cohn (1972),

Mincer (1962), Schultz (1962), Thurow (1970), and Weisbrod
.(1962).

2"
Hardin's review (1969) contains several illustrations.

3For reviews of studies which specifically address voca-
tional education, see Little (1970), National Planning
Association (1972 Stromsdorfer (1972), and Warmbrod (1968).

a .
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the 1963 and 1968 legislation. These conflicting needs, in

combination with the relatively slow development of educational

informa n system:s,Y has constrained the conduct of research.

Finally, many cost-benefit studies have been designed to

tempt to assess ultimate success or fa4Zure irr such a way-that

their results contribute little toward'an undtrstanding of either

the process of secondary level education or the process whereby,

youth enter careers. As a consequence they are ill suited to

guide decisions on how to improve existing programs.5

It is hailed that the final third of this century will bring

improvement in the-formulation of public tolicy on the education

and training of youth. It is further hop d that the present

study will make a modest.contribution to this end by reviewing

completed research and by/extending and refining it with both

improved data and methodd of analysis.

The Present Study

In general, the empirical work in the present study compares

graduates6 from various high school curricula with respect to a

wide variety of vocationally-relevant criteria, using data from

a national sample of male-youth. Specifically, the study seeks

to determine the follOwing; other things equal, how do youth

from different high school programs compare with regard to (1)

knowledge of occupations, (2) attitudes toward-the adequacy of

their preparation for work, (3) participation in post-school

training and learning activities, (4) skill level, (5) wages,

(6) unemployment experience, (7) job satisfaction, and (8) long

run career prospects? Concerning wage"S-;-41addition to examining

(a) starting rates of pay among graduates or -the various programs,

4
A review of over 400 vocational programs indicates the

inadequacy of most institutional evaluation systems (Hawkridge

et al., 1970). A brighter picture is emerging; see Showalter

(1974), Young et al. (1971), and especially Young (1973).

5See $tufflebeam et al. (1971, pp. 9-34) for a catgo-

rization of kinds of evaluation studies and a discussion of the

ttility of each approach.

.

6There are exceptions to the general statement above. For

example, some analysis is conducted on data for those who afe

still students.

O



emphasis will be plac d on (b) the resp nse of wages to
additional postseco 'ary training an c) the rate of increase in
wages over time as outh gain e ence and become established
in the world of work.

Data forlthe study-are taken from the National Longitudinal
Surveys, a research project sponsored by the Manpowei Administra-
tion, U.S. Department of Labor, and conducted by the Bureau of
the Census and the Center for Human Resource Research, The Ohio
State University.7 These data were collected in annual.personal
interviews between. 1966 and 1969 with a national probability sam-
ple of over 5,000 males who were 14 to 24 years of age in 1966.
Supplementing the data from these surveys are data collected in
1968 from a special mailed survey of the high schools attended by
the youth. The NLS data base is a rich body of information on
the personal and educational backgrounds of youth and permits the
_application of both cross-sectional and longitudinal research
designs. In most cases, multiple regression will be used to
control statistically for other characteristics of the youth to
permit the assessment of the independent "effects" of high school
curriculum.

Plan of the Volume

Chapter II opens with a review of the historical basis for
the three major categories of school curricula at the secondary
level--college preparatory, vocational, and general--including
current thought on the role of each in preparing youth for
careers. In addition;-it contains a discussion of selected post-
school opportunities for training and learning with specific
reference to possible elationships between high school program
of study and these po t-school activities. The chapter ends
with a short list of questions of debate where research can
illuminate exist in relationships.

Chapter II I is a review of previous research in this field,
including cost-benefit evaluations of vocational education at the
secondary level. While this study is not cast in the framework
of cost-benefit analysis, many aspects of that approach are
relevant. Particular emphasis is placed on the conceptual and
methodological limitations of past studies which circumscribe
the applicability of their findings to the design of future
policy.

7
For a description of the National Longitudinal Surveys

project,,see Center for Human Resource Research (1973).

17
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Ctiapte4. IV presents e description of-thadata base used in
the empirical work and outlines the hypotheses and the research

strategy. Empirical findings of the study are presented in
Chapter IN while in the final chapter various policy implications
are drawn from the results.



CHAPTER II

CONCEPTUAL FRAMEWORK

This chapter presents the conceptual basis of our study of
educational programs for career preparation of youth, building
the framework in several steps. First, historical aspects of
American educational philosophy which have contributed to the
development of the current system of secondary-level education
are reviewed. We then examine selected objective characteristics
of the current system of secondary-level education in preparation
for a review of contemporary debate on the relative effectiveness
of each curriculum in achieving various objectives. Throughout,
the major divisions of study--the vocational, college preparatory,
and general programz--are conceived to embody major e]ements of
educational policy at the high school level.

It is also necessary to consider the career relevance of
selected-post-school training and learning opportunities which
are presently available to youth, with particular attention to
possible relationships .between the high school program an these

-opportunities. Specifically, we consider whether the later modes
of preparation are conceivably substitutes for,, or complements
to, the school experience.

Finally, the chapter summary introduces specific research
questions that are-to be pursued, establishing.a context for the
final c er in which policy implications are drawn from the

An Historical Review

The veral major programs of high school study are char-

acterized in a diverse, wide-ranging literature. Even a casual

survey, however, discloses sharp disagreement egarding the

relative effectiveness of each curriculum in achieving various

objectives. None of the three major programs--vocational,
college -ibreparatory, or general--has escaped the charge of being
too narrow, or insufficiently relevant to certain goals or to the

needs of certain students. In fact, the purposes and programs of
secondary-level education have been the subject of long-standing

debate.

To begin, it appears that what may be called the Vocational
Education Debate can be traced to colonial tunes. By and large,

7
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educational institutions in the colonies reflected a traditional,
academic orientation conditioned by substantial religious influ-
ence. Early American grammar schoolS focused on instruction,in
Latin; "grammar school masters in the colonies . . raised their
voice against the demand that they. should teach little children
their ABC" (Brown, 1902, p. 134). Indeed, one early English
writer warned of too great attention to the study of writing and
arithmetic: "some may with reason fear it many perverted
from its noblest end . . . [and employed] in a manner wholly to
the service of secular advantage" (Brown, 1902, p. 27).

In thesame era there were many who promoted substantial
expansion' of educational programs. In 1849 Benjamin Franklin
proposed an academy where:

*It ruld be well if [pupils] could be taught
everything that is useful and everything that
is Ornamental . . . that [pupils] learn those
things tlig.t are likely to be most useful . . .

regard behlg had to the several professions for
which they ate intended (Brown, 1902, p. 180).

Following American independence, Thomas Jefferson and others
supported further development of the educational system' because
the conduct of both public and private affairs required a know-
ledgeable, law-abiding'and law-making citizenry (Educational
Policies Commission, 1937, pp., 22-24; Kaulfers, 1966, pp. 4-5).
The needs of the new democracy were frequently cited in proposals
for the formation of academies during the 1800's. As a 'conse-
quence, their curricula were characterized by diversity of
subjects, where studies of "the speculative and liberal interest
ran alongside of the consideration of practical use" (Brown, 1902,,
p. 233).. However, "that part which looked to preparation fo07'
college was . . . fairly well defined in the tradition received
from the grammar schools" (pp. 236-237), and one might add as.well
that the latter part bulked large.

The system of academies formed around the early 1800's became
the earliest precurser to modern secondary-level education (pp.

wy
222-227). ese institutions, which were often endowed, sectarian
schools, 7e,later supplanted by the establishment of seculars;',
free public high schools. The "need"'for institutional respon-'.
siveness again played a major role; one of the earliest public '
schools in Boston was proposed in pax £ on the grounds that:
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A parent who wishes to give a child an education
that shall fit him for active life, shall serve
as a foundation for eminence in his profession,
whether Mercantile or Mechanical, is under the
necessity of giving him a different education
from any which our public [grammar] school's can
now furnish (Brown, 1902, p. 299).

The end of the nineteenth centuryo and the beginning of the
twentieth saw not only the onset of industrialization but a
reformulation and reemphasis of the purposes of education. The
major educational statements of that time included the following:

The course of study is laid down with a view to
giving the pupil . . . the means of directive
power and,of further self education . . . that
is, both] immediate mastery over-the material
world [and] the initiation into . . . association
with one's fellow-men (Bureau of Education, 1874,
pp. 14-15).

p

The secondary schools of the
as a whole, do not exist for
boys and girls for colleges
is to prepare for the duties
of Ten, 1894, p. 5a).

United States, taken
the purpose of preparing

. . . Their main function
of life (Committee

The great end of education is to create productive
ability (Committee of Ten, 1894, p. 213).

Education in a democracy, both within and without
the school, should develop in each individual the
knowledge, interests, ideals, habits and powers
whereby he will find his place and ude that place'
to shape both himself and society !tpwEikd ever
nobler ends (Commission on the Reorganization of
Secondary Education, 1918, p. 3).

By the end of the'.first third of the twentieth century,
acceptance of the multiplicity of educational goals had been
demonstrated by the rise of the comprehensive.high school, and
fully half of the population 17 years old were graduating from,

high school. By 1940 over two-thirds of the high school age.

group was in school (Coleman et al., 1974,:p. 26), and/the trend
toward universal secondary education has continued to the present

time.

These years were not without debate. Cubberley (1909), while
recognizing the interrelationship between studies of a fundamental

r 21
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sort and the needs and problems of "our social, civic, and
industrial life" (p. 66), proposed a specialization of educa-
tional functions:

Our city schools will soon be forced to give
up the: exceedingly democratic idea that all
are equal, and that our society is devoid of
classes '. . . and to begin a specialization
of educational effort along many new lines in
an attempt better to adapt the school to the
needs of these many classes in the city
life . . . Vocational schools and speCial type
schools of many kinds are likely soon to find
a place (pp. 56-58).

On the other hand, the commission responsible for the
Cardinal Principles of Secondary Education wrote:

This cc mission enters its protest against
any and all plans, however well intended,
which are in danger of, divorcing vocation
and civic-social education (Commission on
the Reorganization of Secondary Schools,
1918, p. 10).

4

This commission preferred a developmental staging of fundamental,
general and vocational studies(p. 12).

In a third vein, John Dewey argued for a "philosophy of
unity" (1902, p. 18). He wished to reject the position that there
are many distinct goals of education and proposed instead the
view that education is a goal in itself (1916, p. 60). He Wished
to reject the view, that there are differences between general
training and specialized trainingl or that there is a conflict
between cultural studies and utilitarian studies (1916, p.1298);
Dewey called the "artificial" dualisms (1916, p. 422). At its
limit, Dewey's Position holds that "the only adequate training
for occupations s through occupations" (1916, p. 362); when
approached in this light, there is no inherent conflict among
apparently diverse studies. "Isolated, the various studies] may
be chargeable with the defects of which they are accused. But

they are convicted in this resptct only beCause they have been
first condemned to isolation" (1902, p. 77).

he assumption that a training is good in general just in
the degre to which it is good for nothing in particular is one
for which i would be difficult to find any adequate philo-
sophic ground (1902, p. 96).

??.
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The preceding three opinions appear to agree, in general,
that educational purpose and program are best -addressed holisti-
cally, but appear to disagree on the means of operationalizing
instruction: in one case through specialization, in another
tbrough a time-ordering, and in the third *through a unified
approach to every course and every level. The diversity of
thought represented here is also found in current literature on
the major curricula. Indeed, the review of contemporary criti-
cism that follows is organized along these three conceptions with
one additional distinction: it is necessary to differentiate
within current thought between criticism of purpose and debate
concerning program. As will be shown, some of the debate about
extant vocational programs is primarily a question of
legitimacy--the rejection of "training" as entirely inappropriate
to "education"--while other criticism stems from operational
policies in such programs and strategies of implementation.
However, before proceeding to current debate, data describing
several objective characteristics of the different curricula and
their enrollees are presented.

The Current System

The most common vehicle for American secondary education is
the comprehensive high school, which offers programs in three
major groups: the general, college preparatory and vocational
curricula. The general curriculum is typically comprised of
"several courses in English literature and composition, mathe-

. matins, physical education, history, and the physical sciences,
land optional courses in] art, music, foreign languages,
psychology or sociology" (U.S. Department of Health, Education
and Welfare, 1973, p. 37). In addition, those in the general
track may often4ake courses in the practical arts (i.e.,
indudtrial-arts'such'as woodworking, netalworking and drawing;
business education, especially typing; etc.).

By comparison, the program of the college preparatory
curriculum typically covers'the same subject areas but does so
through courses more advanced: than those within the general

curriculum. Lastly, the vocational curriculum is itself an
aggregation of distinct specialty programs, including agriculture,
auto body and automobile mechanics, various consfidetiOn and

industrial trades (frequently called Trades and. Industry),

distributive and office specialties, and other less common
programs such as health technologies and airplane mechanic

(Cimon & Grant, 1973, p. 43).

It is important to recognize that the "vocational curriculum"

is not to be construed as being coextensive wit'h the set of

programs funded by the federal government under vocational

education legislation. Nearly half of-total enrollments under

23
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the latter are in non-secondary programs, and two-fifths of the
remaining enrollment consists of girls in home economics courses

(p. 43). Moreover, since the federal share of total expenditures
on vocational and technical education has rarely exceeded one-

fifth since the early 1950's (p. 66), the "vocational curriculum"
in the offerings of secondary schools is often designed and
funded principally by state or local sources.

Nationwide estimates of the size and distribution of
secondary-level enrollments are available from several surveys of
youth.2 Project Talent data (Flanagan et al., 1964, p. 5-11)
indicate that half of the 1960 12th-grade males were enrolled in
the college preparatory curriculum (48.2 percent), one-fourth
were enrolled in the general curriculum (24.8 percent), and the
remainder were distributed across vocational trades and industry
(12.4 percent), commercial (7.1 percent), agricultural (4.1
percent) and ether programs (3.4 percent). These figures agree de
in the main with those from other surveys.3

Data from national surveys also indicate substantial
movement across curricula by youth during their high school years.
Reports from Yetith in Transition note that a majority of seniors
in both vocational and commercial programs had transferred from
other programs (Bachman, 1972, p. 26). In addition, Project

Talent reported: "a substantial fraction of the top 10 percent
in general academic aptitude fail to select a college-preparatory
course when they enter high School. In most cases the high
schools are successful in identifying and transferring to the
college-preparatory course a large proportion of these
students . . ." (Flanagan & Cooley, 1965, p. 1-5).

2The necessity to rely on survey data arises at least in
part because, of inade4uacies in past U.S. Office of Education
reports (Evans, Mangdm & Pragan, 1969, pp. 37-39).

3The same relative ranking is reported by Bachman (1972); and
Coleman reported that 13 percent of Fall, 1965, 12th graders of

both sexes were enrolled in vocational programs, with higher

percentages reporting having taken at least one vocational course
(17 percent of whites, 22 percent of Negroes). Moreover, 90 to

95 percent of the secondary schools attended by students in
Coleman's sample offered a college preparatory, commercial; and
general curriculum, while only 55 percent and 27 percent offered
vocational and agricultural programs, respectively (Coleman

et al., 1966, pp. 545-547 and p. 94).
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High school dropout rates are also reported to differ by
curriculum .4 T us, estimates of the distribution of enrollments
by curriculum are found to vary; figures based on graduates
differ from thalse based on current enrollments, whiCh in turn
depend on the specific years of high school covered. Data from
the National Longitudinal Surveys (Table 1) illustrate these
variations in istribution among various groups.

Descripti e data on enrollments make it clear that there are
substantial differences in the characteristics of students enter-
ing the different programs. On average, students in vocational
programs are from families in the lower socioeconomic levels and
score loweronistandardized tests than do students in other
curricula (Table 2). Moreover; there are striking differences in
the patterns of post-school activities of the youth, which
suggest the pcssibility of additional differentiating character-
istics in aspirations, motivation, and other factors (Table 3).

Indeed, many axe expressed concern over the social segregation
of students which accompanies curricular segregation, particu-
larly in the ase of specialized vocational institutions (Conant,

1967, pp. 4-5 Evans & Galloway, 1973, p. 34; Grambs, 1966, pp.

0 88-92).

i Current Debate

0 This review of contemporary thought will proceed in line
with the concepts introduced earlier: (1) developmental staging
of studies in time-sequence, (2) segregation and specialization_
in program, and (3) a unified approach to every course at every
level.

4For a discussion of dropout rates,. see Coombs and Cooley

(1968). TheDnet effects of both movement and early leaving in

regard to the vocational trade and industry track can be inferred

by comparing, the distribution of 9th-grade males in-such programs

with the distribution of 12th-grade males: while one third of

9th graders such programs were above the 50th percentile in
academic aptitude, this was true of only one-fifth of 12th grad-

ers (Flanagan & Cooley, 1965, p. E-2).
Both 1)he transfer rate and the distribution by academic

aptitude which-are reported here are in apparent conflict with

reports by Evans and Galloway (1973), who used Project Talent

data. PersOnal correspondence with one of the authors has
revealed that the aggregation of three groups of vocational

graduates (trade and industry, commercial, and agricultural) as

compared toithe separate analysis of the vocational trade and

industry grOup, which produced_ the figures given-above, is the

source orthe disparity.
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Table 1

High School Curriculum by Educational Status and Race: Males 14-24 in 1966

a

Percentage distributionb

Education711 statv in
1966

Weighted
n (in

thousands)

NrOcational CommeA10. College General
preparatory

White

Enrolled in high school .5,142 3 43 4,:

Grade 9 8h0 2 36 57

Grade 10 1,493 2 43 48
Grade 11 1,475 1.2 4 43 42

Grade 12 1,315 11, 3 48 39
High school graduates
enrolled in college 3,020 .3 1 70 26

Undergraduate 2,704 3 1 69 27

In graduate school 317 0 1 83 16

High school dropouts 1,159 9 4 6 82
Completed grade 9 307 4 3 3 91
Completed grade 10 43o lo - 1 2 87

Completed grade 11 422 12 6 12 70

High school graduates, not
to school in 1966 3,442 13 5 31 52

High school only 2,514 16 6 20 .59

Some college 596 6 2 52 39
College graduate 332 0 2 76 22

All out of high school(' 7,621 8 3 43 46

Blacks

Enrolled in high :2hool 709 14% 4 21 61

Grade 9 153 6 3 9 82

Grade 10 212 -13 5- 16. 64

Grade 11 195 18 4 3] 48

Grade 12 147 18 6 26 50

High school graduates
enrolled in college 151 7 2 47 44

Undergraduate 148 1 2 48 43
In graduate school 4 0 0 33 67

High school dropout.; 304 14 4 6 76

Completed t.radi j 75 20 2 0 78
Completed grade 10 2 i, 13 7 5 76

Completed grade 11 107 13 2 10 75
High school gradrates, not

in school in 19E6. 339 14 3 18 65

High school only 323 17 3 11 70

Some college 115 3 6 50 42

College graduate 21 0 0 62 38
All out of high schools 858 13 3 18 64

Source: National LongAudiral Surveys datu.

'Excludes those-for whom current (Or last) curriculum was not ascertained. Compo-.

nents may not add to subtotal due to rounding.
b
Percentages may not total 100 percent due to rounding.

c
Comprised of high school graduates (enrolled and, not enrolled) and high school

dropouts.

26
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Table 2 4

Distribution of Students on Acadethic Aptitude for Selected High School Prc,rams

of Study: Project TalentSample of 1960 Ninth-Grade Males
i

High school curriculum

College General Commercial Vocational Agriculture'

preparatory or (trade and

business industry)

Percent of rtudents
AboVc 90th
percentile 19.5 5.5 2.9 1.9 3.4 ."

Above 80th
percentile 37.1 12.4 5.8 4.6 6.5

Above 70th
percentile 51.2 22.4 10.8 11.4 12.1

Above 60th
percentile 63.9 31.4 16.1 19.9 21.6 Y

Above 50th
percentile 72.4 44.4 23.4 33.3

Above 40th
percentile 80.9 56.5 35.1 43.8 40.4

Above 30th
perccntile 86.9 63.8 48.1 56.7 54.4

Above 20th
percentile 91.2 81.1 65.4 67.6 69.7

Above 10th
percentile 96.1 89.53 78.6 85.1 87.0

Above 0th
percentile 100.0 100.0 100.0 100.0 100.0

Source: Flanagan et al., 1964, p. E-2.

!t

a.



Table 3

.

CACtivities Five Years After High SchcA for Selected ,High School Curricula:
Project Talent Sample of 1960 Twelfth-Grade Males ,

High school Curriculum

C.Alege General Commercial Vocational Agriculture
prep%;atorjr or (trade and

business industry)

Percent who neither
went to college nor
received post high 0

school training 3.9 24.8 22.3 32.1 39.0,

Percent who went to
college 87.5 39.5 43.0 21.5 28.5

Of those not going
to college, percent

1 who received.training 69.2 59.0 61.0 59.1 45.5
Of those going to
college, percent who
received Baccalaureate
.within five years 58.7 . 2928 28.4 13.0 34.3

Source: Flanagan et al., 1971, p. 11-14.

A

A-
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Staging

Disagreements on the first concept revolve largely on the
compatibility existing between the stages of the career develop-
ment,process and the time- and grade-sequencing of high school
programs. That is, while "career choice" is best described as a
developmental sequence which unfolds over a period of time,
curricular choice is necessarily encountered in the early years
of high schoOl.

The potentialconsequences of a disparity between the stages
suggested by-development theory and the elements of educational
practice have received particular attention in connection with
vocational.programs. It is recognized that the early choice5 of
a vocational program, indeed a selected vocational specialty, has
substantial career implications because it may constrict later
options. A national advisory panel which urged support for
vocatioual education nonetheless had this to say:

Vocalipioonal education cannot be meaningfully
limited to the skills necessary for a particular
occupation. It is more appropriately defined
as all of those.aspects of educational experience
which help a person to discover his talents,
to relate them to the world of work, to choose
an occupation, and to refine his talents and
use them successfully in employment. In fact,
orientation and assistance in vocational choice
may often be more valid determinants of employment
success, and, therefore, more profitable uses of
educational finds, than specific skill training
[Emphasis added] ,(Evans, Mangum & Pragan, 1969,
p: 63).

Unfortunately, existingevidence on this score is not
encouraging. Venn has pointed out that:

Sound career c e is made in direct proportion
to the information exploration, guidance and
opportunity available to the individual to prepare,
and assistance given him for entry placement in a

5Lewis (1968). relates that most theories of vocational
choice agree "that the average young person does not have suffi-
cient maturity in the ninth or tenth grade of high school to
select a particular vocational area for specialization" (pp. 30-

31). For a more thorough discussion, see Bailey and Stadt (1973,

PP. 57-94).
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job . . . A recent survey showed only 19 percent
of high school seniors felt they knew as much
about jots as they would like to kdow. For too
long, choice of occupation and preparatiOn for
career development has been left primarily 'to
chance (1970, p. 238.).

Other research on the career plans of high school students
confirms this view. Project Talent data indicate that only 31.4
percent of male high school students had the same career plans
one year after high school as in the twelfth grade,. b The same
researchers found "no strong tendency for students leaving a
particular. career [choice] to move to a closely related career.

. Rather, students leaving all careers seem to choose new careers
in accordance With the overall populArity of various occupations"
(Flanaga'n et al., 1971, p. 3-13)." Elsewhere they concluded that
"students have been faced with choices they were not adequately
prepared to make" (Flanagan & Cooley, 1965A p. 1-6).

Horowitz and Herrnstadt, in a study of machine shop programs
in Boston schools, have pointed to one possible causeivf the
problem:

One-half of the high schbols slIrveyed had no
full time counselor or had one who concentrated
on college preparatory students . . . The schools
generally had a limited influence on the occupa-
tional decisions of machine shop majors. These
students either had made up their minds before
entering high school or had accepted the program
in which they were placed, expecting to find a
job after graduation . . :Nearly half -the seniors
really wanted to do something completely alien
to metal working. Only a third really wanted to
be a machinist or a tool and die maker (Manpower
Administration, 1970, p. 12).

6
Corresponding percentages for the eleventh, tenth, and

ninth grades were: 25.0 percent, 18.9 percent, and 16.8 percent,
respectively. .Since the percentage with "same plans" is at least
partly determined by the classification scheme used, it is note-
worthy that the figures cited originated with a 31-category
occupatiortkl grouping system. When a 6-category scheme was used,
the percentage of agreement between ninth grade plans and one
year aftee'graduation rose, as expected, but only to 42 percent
(Flanagan &Cooley, 1966, pp. 177, (183).



In short, the vocational program of study has been
criticized.because students must choose too early on the basis

of too little information and with inadequatevocational guid-

ance. Even so, critics do not necessarily condemn the principle

of "staging," fox many object solely to the piesent timing of

choice and recommend ,nstead that the period of specialization

be delayed until after the high school years.

On the other hand, some believe the high school years to be

the appropriate time. They argue that greater attention-to
occupational matters in elementary schools, combined with

improvement in guidance, will suffice. Moreover, it is argued

that such steps'are required to serve the many youth who dis-

continue formal education with high school.7 The difference

between these approachei appears to lie in the extent to which

writers believe that the development process can be hastened to

fit the timing of our school systeMs.

Specialization

The second major focus of current debate involves the

concept of specialization. ,It should.be noted that what is

"specialized" to one writer may be considered "general" to

another and "unwisely over=specialized" to still a third.' thus,

where possible, relevant definitions are,included.8

It is usefulto begin with ,Conant's view of the purpose of

the comprehensive high school:
,

It endeavors to provide a general education for

all future citizens on the basis of a common

democratic understanding'; and it seeks to provide

70n this point, see Marland (U.S. Office of Education,

1973, pp. 7-8). However, the virtual explosion of new literature

in the realm of Career Education includes much exciting and

provocative thought on life -Yong learning (3ailey & Stadt, 1973,

pp. 289-295; Evans, Hoyt & Mangum, 1973, pp: 10-15). Its future

impact on secondary-school programs is yet unknown.

8At a 1966 conference on research and vocational and

technical education, Morrison and Frantz presented proposals for

improving occupational education. The proceedings are instruc-

tive in the extent of disagreement between presenters and

discussants in defining general and specialized education (Quirk

& Sheehan, 1967, pp. 57-82, 83-94, 95, 187).

SII
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in its elective offerings excellent instruction
in academic fields and rewarding,-first-class
vocational offerings (1967, p. 4).

This iew categorizes as general those studies which are appar-
ent advantageous for all students, and RS specialized those
which are elected for individual needs.9

This definition qualifies college preparatory studies as
sp cialized education, and such,programs have indee been criti-
cized for narrowness. Evelns, fer example, states hat the "most. j
prestigious" program, the college preparatory co se:

Enrolls about half cf the students . .

spends very little time on general education
but unabashedly aims toward one goal, success
in the type of college which leads to graduate
school . . . It is undoubtedly successful in
achieving its limited goals . . . however, this
education does not meet the demands of all or
even a majority of the students who attend high
school (Princeton Manpower Symposium, 1969, pp.
191-192).

Others who point high, rates of noncaffipletion of college and
to excesses in. t suply of college graduates in certain fields,
have questioned a -om of large ed.ollments in this track.

Clearly the program which.is most criticized on grounds or
specialization (over-specialization, misguided specialization,
and the like) is the vocational track. There is continuing
debate on the propriety of including 9pecialized vocatibnal
training in the educational system.

For example, Ditlow has cited a.distinction by Keats:

It would helP to clear the air if we immediately
distinguished between the terms education, and
training . . . Education .is concerned with concepts
rather than with vocational techniques . . . On
the other hand, specific instruction in the mysteries
of law,.embalming, plumbing',.medicine, holy orders,
and business administration is vocational training.
It has nothing to do with education (Ditlow, 1970,
p. 285).

9Other bases for distinguishing general and specific
education, or training, or skills, can be found in Glaser and
Glanzer (1958, p. 9), and Becker (1964, pp. 11-36).

Sr!
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Ditlow continues:

"Occupational training" is too narrow a concept
to be taught as a course or series of'courses
relevant to changing technologies. Educators
must truly :identify and distinguish between
occupational education and training.' The schools
should, educate through the general education

programs. Industry and special techni&al schools
should train for specific skills (p, 287) .10

In addition, some suggest that specialized training is

competitive with, and perhaps detrimental to, achieving other

general objectives. For example, Grant Venn of the Office of

Education has stated:

Vocational education has a dual purpose: to

provide the people it serves with an education

and to train skilled workers for the labor force..
The fact that the program often does neither of

these things. well had made its acceptance by
industry and education all too often lukewarm.
The high degree of specialization found in many

vocational and technical curriculum appears to be

misguided . . . What is called for is more and
better occupational education on a more general
basis - devoting more time to the development of

broader technical understanding, of communication
and computational abilities, and of appreciation

of civic, cultural, and leisure activities . . .

(1970, pp. 60-61).

A similar view was expressed by Project Talent researchers who

examined the relationship between course work and students'

achievement scores:

10A similar point was made by the Panel on Youth of the

President's Science Advisory Committee (Coleman et al., 1974,

pp. 141-143). This latter group did not, however, conclude that

schools have no role to play. in vocational education, for the

Panel applauded "cooperative education" programs, where the

student splits his time.between classwork and a job carefully

selected for its learning potential. Such programs qualify ac

federally-reimbursable under existing vocational education

legislation, and while the size of these enrollments is still

relatively small, Evans points out that it exceeds that of formal

apprenticeship programs (Princeton Manpower Symposium, 1968, p.

8).
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At the present time many poor students who
are just barely able to read are placed in
vocational training courses that give little
emphasis to reading and basic skills. It is
probable that a.large proportion of these
students do not end up with skills that make
them attractive to employers . . . It is
possible that placing such students in a
general curriculum and raising their basic
literacy slightly might do more to maximize
their employability . . . (Flanagan et al.,
1962, p. 4-22).

Lastly, some have questioned the adequacy and emphasis of
the "most specific" aspect of the vocational curriculum--spe-
cialized vocational training. Assessihg the relevance to market
demands of the composition of vocational programs, Somers has
called the vocational education system "sluggish" in responding
to the changing labor market (1968, p. 58_), Horowitz and
Herrnstadt were even more critical when they found that

The majority of high schools . . . lacked
community support, and many of their students
did not obtain the. better jobs that were
available. For routine machine shop work,
employers preferred high school students
with desirable attributes who had no vocational
training over vocational students from
programs and schools with poor reputations.
In such cases, a youth's skill was considered
less important than his attitudes, work habits,
and his long run potential (Manpower Admin-
istration, 1970, p. 12).

Taussig's research leckto the same conclusion:

The evidence presently available points to
the conclusion that the direct market benefits
from high school vocational education in New
York City have been disappointing . . . One
important factor . . . appears to be the
irrelevance of the school's criteria for what
constitutes a successful program. . . Few
people will argue with the proposition that
large, high-wage firmein the city ignore
formal trade training in the scHools in favor
of setting requirements such as high verbal
aptitude for entry jobs and then train and
promote workers within fhe internal labor
market (1968, pp. 77, 84-85).

Ri
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Taken together, these statements express concern over .the
Oropriety of specialization, noting that--to be optimally
effective--the specialized program must "fit" both the student
and the labor market. In the latter case this includes the
"right" job clusters,11 and within each the "right" kind of
training .12 Anything less, it is held, runs the risk of serving
neither very well.

On the other hand, proponents of vocational education argue
that specialized skill development is not only appropriate for
secondary edUcation, but necessary for youth. Frequently, such
arguments include the suggestion that high unemployment and other
labor market problems of youth are the results of low secondary-
level vocational enrollments (Marland, 1971a & 1971b).

In addition, proponents argue that a properly-designed
vocational program can contribute positively to-academic goals:

. Relating formal, planned instruction to the
life-career roles of students will help bring
about a marriage between "academic" and
"vocational" programs and will help students
find a new significance in learning, thus
motivating them as so- called, academic courses
`never could do (Parnell, 1971, p. 102).

One additional,.very important view on the question of
specialization focuses on "specialization for what" and appears
in connection with the Plan Europe 2000 project. The major
point of departure lies in emphatic rejection of a commonly
accepted assumption: namely, that the needs of the current
socio-eco-political environment constitute an appropriate basic
for educational decisionmaking. Ins contrast, Plan Europe 2000 is

an attempt to consider both a desirable future environment and a,

means by which this future can be achieved:

An increasing awareness of the potential or
'1.\\\__ ideal goals is essential in a truly new

education, which should begin very soon for

11See Young (1973) for the report of a conference on

educational planning with reference to market demand.

1
2
Bowman point:' out that curricular variations may be of

greate.,t interest in educational decision-makinLs (Schaefer

Kaufman, 1971b, p. 87).

I
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we are already educating those who will be
ca/led upon to create the society of the
year.2000. It is worthy of note that Dewey,
Pecisely when discussing vocational education,
after warning us against the danger of interpreting
it as "an instrument for maintaining unchtnged
the present industrial order of society,"had
stated the need to develop within the school "a
projection of the type of society that we would
like to bring about," thus forming minds that
will later be-able to put society on its proper
path (Visalberghi, 1973, p. .121).

Unified'Instruction

The concept of "unity" in instruction, ere every unitof
study is designed comprehensively, is sti best expressed by
Dewey: "Any fact is general if we use i to give meaning to a
new experimce" (1916, p. 399). The general curriculum is
claimed by some to accomplish this very end, particularly within
the practical arts where primary emphasis is placed on tbe
development of understanding of technology in the mbdern world.

Perhaps one of the clearest statements of the theoretical
distinction between-the practical arts and vocational education
was made by DeVore:

Those in education are thus faced with a
decision. Shall technology serve man or
will man be forced to be a cog'in the
machine. If the assumption that the function
of education is to prepare men and women for
the world of work is accepted as true, this
indicates the latter choice. The opportunity
to reconsider this chbice is still available.
It is a value judgment involving two choices.
(1) Continue to planseducatioxpl programs to
meet short term occupational and economic
goals; or (2) Change the curriculum and focus
on long term goals based on the vision of man
and his purpose . . . In the existentialist

sense of the term, it is a quest for meaning
in a highly complex technological society; a
society which is more and more directed by
the ambivalent phenomena of technology itself.
Jacques Ellul points out . . . that an is no

longer in control of his destiny; technology
is (1969, pp. 7-9).,
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Hammond (1969) describes the new Industrial Arts
Curriculum Project, developed by The Ohio State University and
the University -of Illinois, as one which "hOpefully . . . will
art across all levels of interest in any given class and will
permit each student to relate in his own way to that portion of
the course which interests him . . . This will be effective
preparation for apprenticeships",(pp. 58-59). Significantly,
this author also cites Morris: ". . . when vocational school
graduates in our major cities are not typically able to pass even
equitably administered apprenticeship tests in trades they have
studied for three years, no one [can] conclude that all is well"
(p 60)

However, this view of the general currirnium is-by no means
universally held. Marland has attacked this program as:

A fallacious compromise between the true
academic liberal arts and the true vocational
offerings. It is made up,, as its name suggests,
of generalized courses, possessing neither the
practicality and reality of vocational courses
nor the quality of college, preparatory offerings..
Watered -down mathematics, easier English - such
is the bland diet offered in the name of the
general curriculum (1971b, p. 6).

Indeed, advocates of Career Education have called for the abol-
ishment of the general curriculum (Evans, Mangum '& Pragan, 1969,

p. 47).

Even within the practical arts area, there is criticism.
Evans remarks:

One phase of general education has claimed to
maintain its contact with life outside the school.
The most frequently; offered of these go-called
practical arts are4 industrial arts (shop or
manual training), fiamemaking (home economics or
domestic science), blisiness education (especially

typing), and driver edUcation . . . It is difficult

to characterize these practical arts as subjects.
Industrial arts, for exampl, often consists of
instruction about processes common in industry
-two hundred years ago, taught Non equipment invented

one Hundred years-ago (Princeton, Manpower Symposium,

1968, p. 195).

In ,sum, these debates present a complex conceptual terrain

for forming hypotheses about the comparative contribution to

career preparation of the several high school curricula. More
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! .importantly, the-existing differences of opinion underscore the
need for well-designed :esearch to produce relevant empirical
evidence. Before attempting a synthesis, however, it is neces-
sary to consider one other highly-related "system," namely, post-
school learning and training opportunities available to youth.

Post-School Training and Learning

Other institutions performing supplementary roles in
preparing youth for careers can be grouped into (1) formal
programs, (2) informal means, and (3) programs involving a combi-
nation of formal and informal means. In the first group are such
post-secondary training programs13 as private and public business
and technical schools or junior colleges which may offer degrees
or certificates for programs typically lasting up to two years.
In the second group are instances of informal learning experi-
ences and on-the-job training which occur in the context of
actual employment. These are partiCularly evident during the
early years of labor market exposure and are often part of the
process of job sampling as young'workers become acquainted with
diversity in the world of work. Included in the third group are
experiences which are a mix of learning, training and application,
such as apprenticeships, jobs involving company-sponsored
training schools, and some cases of military-service.14 In the
aggregate, these various means represent an impressive resource
for youth.15

A 1963 Department of Labor survey (Manpower Administration,
1964) of the education and training backgrounds of adults in the
labor force provides baseline information on the connection
between education, training, and experiential learning on the one

13E
xcluded for current purposes, is college or university

work leading to four-year degrees.

14Presumably excluded are those where the training and
experience are of a combat nature or otherwise unrelated to
subsequent civilian career patterns.

15
The Project Talent follow-up of eleventh graders (Flanagan

.00ley, 1965) found that "high school is becoming a terminal
experience for only a minority of the students. Well over half

of them went on to further schooling in colleges, junior
colleges, technical institutes, schools of nursin ess

schools, and other such institutions"(P.

r
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hand and occupational assignment on 'the other. One of the most
noteworthy findings was that afclear relationship between prep-
aration and occupation prevails in relatively few occupational
categories.

Fully two-thirds of all the reported formal training had
been undertaken before age 25; half before age 18. Thus, much
of the reported formal training was associated with schools;
training attributed to high schools alone accounted for over a
third of all instances of formal training. Nonetheless, a not
inconsequential amount of formal training was reported in
progress16 at the time of the survey, especially for profes-
sional, technical and-kindred occupations and.for craftsmen,
foremen and kindred workers. Moreover, the data underscore the
importance of on-the-job17 and more casual methods of occupa-
tional preparation, which apparently play an important role
through a worker's entire career.

The complexity of training patterns is illustrated by the
backgrounds of construction craftsmen. When asked to indicate
4the ways their job was learned, almost two-fifths cited formal
programs: apprenticeships, high schools, out-ofrschool
programs, special schools, and armed forces training. Neverthe-
less, when asked to name the most helpful way of learning their
current jobs, the preponderance cited "on-the-job instruction,"
"just picked it up," and "learned from friend or relative."
Only 4.3 percent and 11.0 percent responded that schools and
apprenticeship programs, respectively, were the most helpfdl way
(Table 11, p. 43).

more recent study specific to the construction trades in
Upstate New York further illustrates the complexity of training
paths in this industry. Of 784 respondents, 280 were at one end
of the continuum in having obtained their skill training through
apprenticeship, while 169 were at#he other end, having "picked
it up on the job," including learning while in unskilled

occupations. Additional sources' of relevant braining were

16In exploring participation rates in post-secondary
education and training, the-Carnegie Commission on Higher Edu-
cation found that in 1969 and in 1972 ever 10 percent of the
adult out-of-school population had reported participating in
various programs annually (1973, p. 27).

\\40\4
17This does not include apprenticeship, which was

categorized as formal training.
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nonunion work experience (almost half of.all respondents
abknoWledged this), experienCe in other industries, military
experience, informal in-struction.by friends and relatives, and
formal schooling including vocational eduCaion. Of paificular
interest to our study is an observation by the author of this
report:

The point here is by,no means that in-school
vocational education .is a useless form of
training, but rather that in current practice
it often does not complete the-worker's training,
that it usually must later be cozbined with other
avenues oftkill acquisition,. .-. Although same
vocational education was reportgd by a significant
number of respondents, this appeared to be only
a short first step in the development of constru*qtion
skills (F.oster, 1970, p. 25).

Another study of six construction trades in nine large
cities was designed to cofpare apprenticeship anpothelb sources
of training With regard to (1) ascension to supervisory positions
and (2) annual hours worked. The findings provide additional
though limited support in favor of apprenticeship training
(Marshall et al., 1973). Interestingly,' within this sample, .it
was found that only a small minority of the nonapprenticesliip
group had formal training prior to union entry: 15 percent had
norevious training, 35 percent were formerly laborers or

.helpers, and another 35 percent reported on-the-job training in
open shops; less than 15 percent reported either vocational
-schooling'or the military (Table 38, p. 111).

The emphasis given here -to certain skilled blue_tiollar
occupationt should certainly not be construed to suggest that
this.is the only occupational category relevant to youth embark-
ing bn careers. Quite the contrary, skilled blue collar workers,
in total comprise only a small fraction of the labor force.
Nonetheless, this relatively clearly-defined group requires skills
at entry which may be obtained in a variety of ways either
instead of or in addition to fcrmal training at the high school
leve1.18

18
Other studies which address other occupational categories

have arrived at similar conclusions, underscoring that training
at the high school level ia only one of many facets of the career
development process. See, for example, Bergstrom (1966), Brecher
(1972), Freedman (1968), and Harbin et al. (1970).
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High school vocational programs may provide skills that
students in other curricula do not obtain except through further
investments of personal or social resources. When similar
skill-development programs are offered in public institutions for
both in-school (secondary) and out -of- school youth, or are
offered both at the secondary and-post-secondary (community
college) level/ and...by industryor.in apprenticeships, these
alternative sourceswhich are seemingly substitutes for one
another- -may not necessarily be equally efficient from either the
individual or social point of view. Moreover, the post-school
programs may tend to serve different populations than the in-
school programs, particularly when career interests coalesce only
after additional exploration or actual job 'experience.

But skill development programs at the secondary level. may be
complementary to the lot-school programs. This would occur,
first, if the high school program in question also develops the
"ability to learn." second, there may exist a division between_
initial preparation and subsequent opportunities for practical':
application. Such a view was expressed by.Todd, who cites the
medical student's internship and residency as periods of addi-
tional preparation which necessarily follow formal training and
states "treat, analogously:

The graduate from a vocational program may be
aware of the fundamentals of a field, but 'he
probably lack some of the detailed pragmatic
knowledge needed for particular jobs . . . For

some kinds of learning, what is most needed may
be further training and practice . . . [ranging]
from the highly structured and formalized at one

extreme . . . to the completely informal and
unstructured learning by experience-at the other
extreme (1969, p. 66).

In this and other ways, participation in certain high school

programs may lead to more or better future training opportunities,

'even if only because participation at the secondary level may be

instrumental as a credential.

While some previous studies-of the early career experience

of youth have included data on the incidence of post- secondary

training, the role of such training in the launching of youth on

careers has often been neglected and even misunderstood. In one-

case, for example, the college preparatory curriculum was criti-

cized as inadequate when it Was found that graduates of this

prorram who had not gone to college. reported substantial

A,

4



participation in'post-school training programs.
19

By the same
logic, one might have criticized that track on the basis of the
high college entrhnce rates of its graduates; for in both cases.
'graduates are "forced" to take additional preparation. Clearly,
however, subsequent training and learning opportunities should
be conceived as additional resources,- which may same as sub-
stitutetetor or complements to the high school Trogram.

Moreover, the high school program may operate in different
ways for, individual specialties in'verfous job markets. For
example, Taussig suggests that firms which are able to train
workers internally may discountdor ignore training received else-
where (1968, p. 85); union rules have been known to require
vocational high school graduates to repeat in the apprenticeship
progra0 courses taken in school. On the other hand, from
Corazzini's findings one might infer that smaller firms that are
unable to provide internal training efficiently may pay a premium
to potential employees who are already trained (1968, pp. 104-
105).,

Questions for Research

In summarizing the debates presented above, it is necessary
to bear in mind the interrelationship between high school studies
of various, kinds. The following statement adequately expresses
this point:

It is nb longer possible to compartmentalize
education into general, academic and vocational
components. Education is a, crucial element in
preparation for a Successful working career at
any level . . . The educatiopal skills of spoken
.and written communication, computation,,-analytical'
techniques, Xnowledge of society and one's role
in it, and skill in human relations are as vital
as the Skills of particular occupations. On
the other hand, employability skills are equally

19
Kaufman et al. (1967,'p. 6-36); a later report calls

_high post-secondary participation rates "encouraging" (Schaefer
& Kaufman, 1971a, p. 51)'.

20*
Serving as substitutes theymmay (1)' compeniate for

deficiencies' of the program of study taken in school, (2) provide
for student-6 whose career interests crystallize after having left
school, or (3),fUnction in other ways. ,NO a priori role need be
identified.

a
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essential to education . . . Vocational
education is not aikeparate discipline within
'education, but it is a basic objective of all
education and must be a basic element of each
person's education (4vans, Mangum & Pragan,
1969, pp. 61-62) .

Granting this, however, does not logically preclude us from
undertaking research on the various components individually.
Educational systems can b; improved with'the aid of retearch'
designed to scrutinize selected dimensions to uncover important
relationships in the operation of current systems.

As has been Shown, one subject of current debate concerns
the staging of studie-t at least somewhat in line with the develop-
ment of career interests. One important Prerequisite of a wise
vocational choice is breadth and depth in a youth's general
occupational information. We address this question empirically
to determine the relationship, if any, between the several
programs.of study and scores on a general occupational information
test.

A second majo;,point of concern has been the degree,to which
specialized studies contribute to successful post-school expe-
rience. We attempt to illuminate this area in four ways. First
we examine the degree to which former students of the various

lacurricu report a\ felt need, for additional tpining and
education. Second, we review the actual participation of grad-
uates in several types of post-school programs. Third, with the
use of ratings of the varying skill requirements demanded by
different occupations, we present evidence as to whether graduates
of different prograns are able, on a erage,-to obtain more- or
less-demanding jobs.

Finally, we empirically pursue the relative market effects_
of each program by observing graduates of the several curricula
in their early years of labor market activity.. A number of
indicators are used at criterion measures, including wages (i.e.,
initial wages d tWgradient of wages as graduates become
established in h orld of work), the incidence of unemployment
experience, achielie occupational status, and the degree to which
graduates report bel. satisfied with their jobs.

r.

r-
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CHAPTER III

REVIEW OF PREVIOUS RESEARCH

This chapter consists of a survey of past research relevant
to the empirical work of this study. It begins by considering
the necessity for, and character f, "control" variables. Fol-
lowing this is a review of work which has previously used the
same criterion measures. Lastly, a summary presents the specific

. research questions pursued empirically, noting differences
between the present approach and previous work.

Control Variables

It was shown in the previous chapter that students in the
several curricula differ on a number of important dimensions,
particularly with respect to the socioeconomic level of'family.

. background and also in scholastic aptitude Scores. Fundamental
relationdhips underlie these differences.

First of all, measures_of the latter two characteristics are
themselves interrelated. Debate may continue on the degree to.
which aptitude and achievement scores are measures of genetic

'0 ,,endowment as opposed to being environmentally determined. How-
lever;.the test scores correlate with both the inherited and the
environmentally-transmitted characteristics of the family of
origin for such diverse reasons as the character of prenatal care,
influence of the home environment, and provision of learning
resources.

MoreoVer, all of these influence early career development

and experience. The Panel on Youth of the President's Science
Advisory Committee recognized the influence of the background of

youth:

In reports of youth or adults about the most
important influences upon their vocational aims,
parents receive the largest proportion of
.nominations, with the school, peers, relatives
qr other adults, and work experience being the

others most frequently 'Cited. Peer groups
typically are composed of youngsters from homes

of and tend to reinforce familial

values. Olmilarly, the parents' friends are of
comparable socioeconomic status and interests.
Family income.help to determine not only the
likelihood of higher education,'but also the

o
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place of residence and, hence, the caliber of
lower school attended and the types of neighbors
(Coleman et al., 1974, p. 105)..

Thus, analysis directed at ascertaining the net effects of
the different curricula must be careful to control for these
factors. As explained below, the approach in this regard will be
to (1) confine attention to high school graduates who do not
attend college, (2) perform all analysis separately for white and
black youth, and (3) within each group control statistically for
background and aptitude by using measures of these variables
within multiple linear regressions.

Occupational'Information

Despite its obvious importance, the extent to which
youth possess adequate occupatiOnal information has not been a
subject of extensive research.l In one case, for. example, a
comparison was drawn between vocational students and students in
the academic or general track both on their knowledge of occu-
pations and on their perceptions of best jobs (Decker, 1967).
Vocational graduates were found to know somewhat less about a
variety of occupations and were more likely to name mechanic and
.other skilled trades as the best jobs they knew about. On the
other hand, students in other curricula were more likely to cite
as best jobs those in the professional, technical and managerial
category: While such a finding suggests a broader perspective on
the part of nonvocational,students, the failure of the study to
control forother factors makes it unwise to attribute the
differences to the curricular per se.'

17,

A number -of important studies of occupational information
have emerged from the National Longitudinal Surveys project. The

first report in the series entitled Career Thresholds, for
example, describes a number of relationships between a general

1
See Borow (1966)., Shartle'(1966) and.Parnes (1974). or a

look at the emergence of computer-based occupational ormation

systems as aids to guidance, see O'Hara and Tied (Somers &

Little,. 1971, pp. 63-99).

2.Another previous study (Krasnow, 1968) includes data on

high school curriculum, scholastic aptitude, socioeconomic status

and occupational information. However, only gross relationships

are presented; moreover, fairly substantial conceptual and
methodological errors limit the usefulness of the work.

6.5



35

test of occupational information and the characteristics of male
yoUth (Parnes et al., 1970,.ppL. 119-135). Positive associations
were noted with age, grade in school, community size, availabil-
ity of reading material in the home, and high school curriculum,
among others; but none'of these were expressions of net
relationships.

In a later work, the results of multiple regression analysts
were reported (Parnes & Kohen, 1975). Controlling for a variety
of background characteristics including, esidence, aptitude, and
socioeconomic level, the authors noted a strong net relationship
between educational attainment and information. Perhaps more
important, controlling for all these and several other factors,
youth who -did well on the test were found two years, later in
better and higher paying jobs. However, high school curriculum
was not addressed. The curre co by
modifying and extending the previouscwork,

Adequacy Of Preparation

Many studies have included material lating to, the attitudes.
of students toward the program taken in gh school. Vocational
programs of various kinds have been co red to one another on
the basis of graduates' ratings (Eninger, 1965, sections 6-8) and
the degree to which the graduates obtain jobs related to their
specialty area.3

'Within the research that includes cross-curricular
comparisor_s, Kaufman and Lewis'(1968), for example, reported that
"almost nine out of ten vocational graduates thought that their
schools had made a real effort to prepare them for employment"
(p. 72). While interpreting this as encouraging, they added that
"it must be evaluated in the light of the six out of ten academic
graduates who also felt that their schools had prepared them for
employment" (p. 72). A study by Schaefer and Kaufman (1971a)
found that only 39 percent of general curriculum graduates would
recommend their program to younger students, while 77 and 87
percent of the vocational and academic students, respectively,
would do so (pp. 36-39) .

Our interest, however, centers on the relationships between
school programs and subsequent training and learning opportunities,

3Reubens points out that the evidence on placement is mixed,
with the U.S. (Wfiee of Education reporting .generally higher
figure:, than most micro studies (1974, p. 24).



Tr

36-

on the one hand, and between these sources of career preparation
and jobs, on the. other hand. Such questions have received some-
what less attention in the literature.4

ToNexamine these relationships, we first compare the several
curricula on the basis of (1) whether recent graduates desire
additional education or training and, if so, what kind; and (2)
the actual subsequent participation of graduates in post-school
programs of many kinds. This approach may illuminate whether
vocational graduates are less likely than others to feel such a
need; if so, it would suggest that programs after high school
serve largely astubstitute sources of training which nonvoca-
tional students did not receive'while in school.

As to the jobs which-youth can obtain,Reubens' review of
Bureau of Labor Statistics data f 440

ti

is a limited demand for skilled high school graduates
. . , rand]

'it is only after being out of high,school several years that
young men make sizable shifts toward more skilled occupations"
(1974, p. While others have reported generally similar
findings in the aggregate, it is by no means clear whether
differences exist among youth from different high school programs.
The major obstacle to research on this question has been the lack
of appropriate criterion measures.5

However, by capitalizing on the recent work of an economist
who has studied the change in job content for the U.S. economy as
a whole, we can now assign ratings to jobs according to the skill
level required for 'normal performanCe." By evaluating the skill
levels of the first jobs obtained by youth after leaving high

sschool--as well as subsequent jobs- -we can ascertain the extent to
which youth with differing backgrounds are able to translate their-
preparation into jobs which require varying degrees of skill.

4,
,Jee Garbin et a. (1970) for a descriptive, pilot study

conducted on a nonrepresentative sample, of young workers in three
cities. While high school curriculum was not their primary
variable of-interest, they do report no difference in the degree
to which graduates of the several programs reported being hired
at anticipated levels, achieving expected income, or "coping" with
jobs (pp. 118, 142).

5
Kaufman and Lewis (1968) compared,jobs held by youth using

major occupational categories, selectively defining some blue-
collar occupations as "skilled" (pp. 88 -90, 159-169).

-v
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Earning Capacity.

_Previous studies of the relatiVe effectiveness of the
several high school curricula have most frequently compared the
relative earnings of graduates. Not only in general follow7up-
studie-ebut certainly in cost-benefit analyses, investigators
have searched for differences in starting pay, in rates of pay
at specified follow-up points, and in the progression of pay over
time:and With increased experience. However, thenumerous
studies of this kind have been characterized by considerable' ,

variation in conceptual framework and methods of analysis More-
oVer, inmany cases the data have.been inadequate for the purpose.
As a result,,it is hardly surprising that the findings of these .

studies are inconsistent.

Least rigorous among previousose comparing
the earnings of:groups of graduates without controlling for other
characteristics known to be related' both to high school curric-
ulum and to measures of_labor'market success. While this .-
shortcomingAmainly typifies studies using sketchy data, it also
characterizes Eninger's extensive national:study of graduating
cla'sses of 1953; 1958, and 1962 which were surveyed in 1964.
Although his data base included over' 4,700 variables for more
than 5,000 graduates., the analysis of earnings differentials did
not employ the required controls in a multivariate framework.
Mareover, thestudy's published findings, which appear in two
massive volumes, appear to contain contradictions. For example,

tin relating the increase of wage rates over time to whether or
not vocational graduates had. or had:not been employed in jobs
related to their training,the 1965 voluthe states that:

Earnings.progression was found-to be`unrelated.
to . . job relatedness. The lack of relation
with job relatedness is particularly noteworthy.
The earnings progression of those who go into
the trades studied or highly related trades is
no differentfrom those who enter only slightly
related.trades or even completely unrelated trades
(Eninger, 1965, p. 9-55).6

On the.other hand, thee 1968 report states:

4 0
Table 43 provides the comparativedata for
those who Started and were still in.their
field of study after two, six and eleven

6
Somers reports similar findings (1971, p. ii)..

A S
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Years and those who started and were still
out of their field of study. The forcer did
substantially better. in: . . perc4ntage
hourly rate increase .

The conclusion seems clear: whichever way,
the data is analyzed, those who have followed
their line of study do better as a group in
every important occupational outcome respect
than those who left their field of study
(Eninger, 1968, p. 2-55).

On the basis of a variety of assumptions and estimating
-techniques, many of which are at leaSt questionable, Eninger
derived a statistic that appears to have gained wide acceptance
in the literature.? "T , a peril, o about ten years, the
academic graduates seem to overcome their earnings disadvantage
of the early years" (1965, p. 9-61). However, Eniger's data on
initial wage rates.--from both the 1965 and 1968 volumes--do-not
support the existence of an earnings disadvantage for academic
graduates in the early years out of sekRo1,8 and his findings
on the increase of wage rates over time are inconclusive (1965,
p. 9-60) and are associated with the inconsistency on job
relatedness referred to above. The questionable basis of both
the initial disadvantage and the behavior of the differential/
over the ten-year period makes it unfortunate that Eninger's
generalization is so frequently cited.

Among the studies of earnings differentials that have
employed multivariate techniques only two haVe used national
data. The first of these (Somers et al., 1971) was devoted to a

comparison of graiduates of vocational programs in secondary
schools, technical schools and junior colleges and did not include
comparisons with academic or general curriculum graduates.9 The

7See Davie (1967), Reubens (1974, p. 25) and Stromsdorfer
(1972, pp. 51-52).

0

'See 1965, Table 148, p. 9-44; 1968, Table 45, p. 2-60.

'While such a
made it impossible
(p. 11). However,
study, preliminary

comparison was intended, a variety of factors
to conduct comparative analysis satisfactorily
in advance of the final publication of the
reports whicIfincluded such comparisons were

distributed; these have been cited in various contexts (National
Planning Association, 1972, pp. 141-147; Stromsdorfer, 1972, pp.
51-52).
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other was an analysis by Stromsdorfer of National Longitudinal
Surveys data,-about which more will be said below in view of its
obvious relevance to the present research.

The remaining multivariate studies have been confined
largely, o samples from selected areas in the northeast and
contain findings which disagree about the effect of curriculum
on initial wages and on the rate of change of wages with time
and experience.10 Moreover, in some cf these studies, control
variables have been used unwisely. One study, for example,
controls for occupational assignment (Kaufman & Lewis, 1968, p.
138) which may be a direct result of the high school program. In
another (Kaufman et al., 1969), which used a predominantly female
sample, blacks and whites, males and females, and those in as
well as out of the labor force were included'in a single earnings
model -- inserting. zero earnings for those out of the labor force.
The coefficients thus obtained are, at best, difficult to inter-
pret, and inconsistencies arise when comparing the regression
coefficients which were produced using the total sample and those
which arose from separate analysis df race and sex subgroups
(pp. 137, 152-153).

Aside from the problems mentioned thus far, there has been
no uniformity within previous. studies with respect to the
criterion measures. Some investigators have used hourly rates of
pay (Corazzini, 1968; Schaefer & Kauftan, 1971a; and Taussig,
1968) while others have used total or average earnings over a
selected period of time (Kauftan et al., 1969). In discussing
this issue, the latter study pointed aut that the use of an
hourly rate "precludes a consideration of the employment factor"
(p.'W) and consequently used two measures, average, monthly
earnings and percent of time employed. However, it is obvious
that these two are potentially Overlapping; also, each of these
reflects--in addition to earnings potential--periods spent
voluntarily out of the labor force.11

For example, see KaufMan and Lewis (1968, pp. 157-158),
which discusses differences between the findings of that report
(which has used a subset of the data also reported in Kaufman
et al., 1967) and the preliminary finaings of another (Kaufman
et al., 1969): The 1968 report also notes that vocational
schools had'been selectively chosen for inclusion in the study

(PP- 2-3).

11
pp. 101, 104, 109, 137, and 144. Individuals are

classified "out of the labor force" at points when they have no
jobs, nor are they actively seeking work. The same study (pp. 'j
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The Stromsdorfer Study12

The Stromsdorfer analysis of the NW.data (National
Planning Association; 1972, Appendix B), because itis so closely
related to this research and because it is illustrative of con-
ceptual and methodological difficulties appearing in other works,
will be reviewed in depth.

Stromsdorfer's work largely revolved around two multiple
regression analyses. In both cases he regressed "weekly earn-
ings" against a set of independent variables which include0 high
school curriculum in order to estimate the "effect" of the various
programs on weekly earnings, controlling for the "effects" of
other variables. The first regression is based on data collected
in the 1966 (initial) survey and the second on the 1968 (the
second follow up) survey of male youth.l3 In principle this
approach is largely consistent with earlier work and with the
theoretical literature on the subject, although the two cross-
sectional analyses failed to take advantage of the longitudinal
nature of the data. However, in execution the analysis contains
several flaws.

Both regressions were based on all out-of-school males,
presumably excluding only those for whom information on one or
more critical variables was not ascertained or otherwise not
available. Thus the sample included,.at one extreme, respondents
with post-graduate university education and, at the other, those
who had dropped out of high school prior to graduation (or,
indeed, those who never completed elementary school). Such a

- choice of universe makes great demands on the set of independent
variables whose function it is to control for the effects of other_
influences.

Ari alternative approach, which would have been conceptually
much cleaner, would have been to run several regressions on

145-146) shows significant differences in the amount of time
elapsed between graduation and the beginning of first job; thus,
this difference may also "account for" the earnings and employ-
ment differences reported therein.

12
The author is indebted to Professor Stromsdorfer for his

comments and suggestions on an earlier, draft of this section. Of
course, any remaining errors or omissions are solely the respon-
sibility of the author. -

13See Appendix B, Tables B-2 and B-3, pp. 132 and 135-137.



subsamples stratified by level of educational attainment. Such
a strategy wouIsl have permitted more confident statements on
differences by airricuIum, independent of the quantity of educa-

tlon obtained. For example, the academic curriculum is
associiated both with a low incidenCe of dropping out of high
sch601 and with a high rate of college entrance. In the model
in question, the academic program was represented by 'a dummy
variable, but in addition the model contained both linear and
nonlinear terms for the number of years of school completed.
Such an approach produces multicollinearity and places heavy and
unwarranted reliance on the assumptions of independence and
additivity which underlie the process of attributing explanatory
power to individual variables. In addition, this strategy may
have erroneously ascribed to "general curriculum" those who
dropped out at such an early point that ascription to any cur-
riculum is questionable; the treatment of such cases is
unexplained in the text.

As stated above, Stromsdorfer used weekly earnings as the
criterion variable. He then estimated "annualized" differences
in earnings among different groups by multiplying by 52.0 the
empirically-derived difference in weekly earnings. This is a
curious procedure in view of the fact that the data base includes
such variables as (1), hourly earnings, (2) earnings on survey
ek job, (3) average weekly earnings for past year, and (4)

total annual earnings during past year. These variables dif-
feentially reflebt,,suph influences as (1) overtime, (2) job
changing, (3) holding multiple jobs, and (4) time not working. If

Stromsdorfer had originally been interested in annual difference's
across all jobs and including differences in weeks worked,
unemployed, and out of the labor force, his choice of weekly

earnings was inappropriate. Im the absence of discussion in, the

text of the rationale for this procedure, "weekly earnings" seems

to represent a middle ground which is most difficult to justify.

In order to ascribe earnings differences to high school
curriculum, Stromsdorfer appropriately utilites reL_-ession anal-

ysis to control statistically for other variables. Elsewhere, he

has stated that the set of "other variables" which are appropriate

to analysis of cross-sectional samples would include: age, race,

education, marital status, socioeconomic status, IQ, occupation,

industry, labor market structure, and geographic region.14 His

own work on the NIS data excluded most of the variatles in his

recommended list, and the set of variables reportedly used in the

14Stromsdorfer, 1972,4r...101,- As-indicated earlier, the use

of occupation .(or industry) is open to question.

<4,



1966 regression was not the same as that used in the 1968
regression.15 'Specifically, in neither case did he control for
differentes in socioeconomic background or scholastic ability, 16
nor did he introduce such variables as urban/rural or region of
residence as price or demand variables.17 Because of all these
problems, it is, exceedingly doubtfUl that one can rely on the
results of the model for information about the effects of high
school curriculum on earnings.

Stromsdorfer found no significant differences across
curricula in his 1966 cross-section, but found a difference
between former academic and former vocational students in the
1968 cross-section, in favor of the latter. Because of his
failure to utilize appropriate control variables, it is not worth-
while to note the size of such differences.18 However, his
explanation of the inconsistency between the 1966 and 1968 find-
ings is perplexing. He attributed the apparent inconsistency to
changing economic conditions, stating that the earlier period--the

15
Pp. 132, 137. Current age of respOndent'and the square of

the age when respondent left school.do not appear in the 1966
list; however, the author has stated in correspondence that the
former was used in both runs.

16
Scholastic aptitude test scores were not included in the

earliest versions of the NLS public use data tapes..

17
1n the case of the NLS data, rules of confidentiality

preclude identification of residence of respondents. This in turn
precludes the use of local area price indexes, but does not remove
the necessity of controlling'for area characteristics which are
related to differences in both the high'school programs and wages.

1
8An additional curiosity arises from the separate,- reported

results of running the 1968 data both unweighted and,; Bighted
(Appendix Table B-6, pp. 138-139). The coefficient. thus obtained
are not substantially different from one anotherehowever, a
comparison of the two sets of standard errors,of the coefficients
shows them to differ by factors larger than 50:1, leading the
reader to suspect that a methodological error was made in perform-
ing a regression weighted for differences in probabilities of
selection io the sample.
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last quarter of 1966was "a period marked by cyclical downturn
and growth in unemployment" (p. 25), while the 1960 survey took
place in "a period of rising economic activity and declining
uremployment rates" (p, 25). In fact, the overall unemployment
rate fell almost continuously between 1965 and 1969. He also
stated:

In periods when rising levels of economic
activity reduce the pool of unemployed persons,
employers-are more likely to seek out the
vocational graduates . . . At times when
economic activity is slackening and unemployment
is rising, the economic permium attached to
vocational training diminishes (p. 26).

His reasoning was that vocationally-trained persons would be
overlooked in a loose labor market because "other persons with
work experience [would] compete for the same job with recent
graduates with little or no experience" (p. 26). But this
ignores the fact that he controlled for "age of respondent" in
the 1968 cross-section. With age controlled, one would expect
the effect of a loose labor market to be precisely the opposite
of what he describes.

Another questionable aspect' of the work involves the
comparisons he chose to make. In all such evaluation studies
one would Prefer to have a "control" group which is identical to
the "treatment" group except- for participation in the program in
question. However, in studies which purport to examine the impact
of vocational education, the comparison has invariably been be-
tween alternative "treatments." In any event, one can argue that
the most relevant comparison would involve the vocational versus
the general program, since'in both purpose and student body
characteristics the academic program is quite distinct from both
of these. It may be reasonable to assume that in the absence of
a vocational alternative, the vocational students would'more
frequently enroll in the general program.

0 Nonetheless, Stromsdorfer's analysis of the NLS data as well
as his reports of other findings are almost invariably comparisons
of former vocational students and former academic students, ignor-
ing the former "general" students (National Planning Association,
1972, Appendix Table B-6, pp. 141-147; Stromsdorfer, 1972, pp. 50-
52). While it may be true\that the only statistically significant
differences that appear in the other studies cited by
Stromsdorfer and in his own are those between vocational and
academic programs, one suspects that the important question
involves the general curriculum. Indeed the nonsignificance of
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the latter mty be a more important finding than that involving
comparisons with academic students.19

The questions that have been raised concerning
Stromsdorfer't4analysis cast serious doubt on his conclutionsi;
Leonard Lecht, reporting on Stromsdorfer's study, has observed
that:

The data supplied by one of the most recent
and statistically reliable studies, the
National Longitudinal Surveys . . . confirms
the findings that participation in vocational
[secondary] Programs increases earnings (1974,
p. 22).

Lecht's evaluation is completely premature, and more carefully
designed analysis of the NIS data it required.

The Present Study

The approach used here examines hourly rate of pay, not
weekly (or monthly, or annual) earnings. Then, as described
below, unemployment experience is accounted for separately. This
is believed to be a superior approach because comparing wage
differences and unemployment experience separately can lead to
more confident interpretations of the possible effects of .'
curriculum. Earnings comparisons may show no difference between
groups while masking important differences on the separate
dimensions which counterbalance each other.20

19
Moreover, great caution is required In interpreting the

results of studies which purport to be cost-benefit evaluations
of educational programs but which are based in fact on non-
representative data. Academic graduates in any sample of
non-college-attending high school graduates are likely to be
highly nonrepresentative of academic graduates as a whole. In

fact, one might question the incluion of academic students
altogether, especially in view of the usual failure of many of
these studies to present the conceptual reasons for doing so.

20
For example, one

1

group may enjoy higher wages than a second
group but, simultaneously, experience greater unemployment. Such

a case occurs in a recent study of the effects of unionism on
wages of youth (Andrisani & Kohen, 1975).

'55
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Second, unlike most previous studies, the present study
investigates interactions between high school program and post-
high-school training. Third, it addresses the question of wage
differences not only in terms of starting wages, but also in
terms Of wage changes. Specifically, the study includes (1) a-
croas-sectiodal model fox testing diffeiences in starting wage,
in wage growtholver time and in response to additional training;
(2) a separate analysis of wages for the first three years out of
school to concentrate on early wage differences; (3) a longitudi-
nal model of the change in wage between 1966 and 1969 to
concentrate on wage progression. Fourth, two other measures are
used to illuminate the long run potential inherent in the emerg-
ink career pattern. Fifth, reported satisfaction with current
job is also used as a criterion yariable.

Last, since-the unemployment of youth has been a subject of
intense interest.throUghout the past ddzen years, we address the
question whether graduates of the programs differ with respect to
the incidence of .chronic or repeated periods of.unemployment:21
To this end, three measures are used: (1) the number of weeks
unemployed as a proportion of weeA in'the labor force-mithinthe
past year, .(2) the 'lumber of spells of unemployment in'the past
year, and (3) the .unemployment status at the time of the intervisq:

In short, this study proposed to campare,high school
graduates from different curricula to illuminate the role of
!education and training in preparing Youth for work. Among the
Criteria are a number of measures not used previously or not ,used
in the manner proposed,here;:such as extent of occupational
information, skill demands of ?jobs obtained,-and desire for and
acquisition of post-secondary training. In addition, there are 4
number of measures which have appeared previously in other studies,
including wages, occupational status, reported job satisfactim,
and incidence of unemployment. The next chapter contains the
details of the present research desigh

0

210ne component. of unemployment, the time spent in job

searchimmediatelv following graduation, has been studied. It is

found. that vocational students obtain first-jobs faster. Whether'

this derives from greater placement' assistance, more- efficient

search techniqtes, better information, more sharply delimited,

venues, or superior training has not been established.
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CHAPTER IV

THE DATA BASE, VARIABLES AND MODELS

As has been mentioned, the empirical analysis is based on
data collected in the National Longitudinal Surveys of the labor
market behavior of young men.1 A .national probability_ sample of
over 5,000 males between the ages of 11 and 2l was interviewed
in the last quarter orf calendar year 1966 and annually thereafter
through 1971; information collected through 1969 was available
for this study.2 In addition to the personal interviews, a
special mailed survey was conducted in 1968 to gather information
from the.high schools last attended by the youth.

The, multi-stage probability sample was designed to
overrepresent black youth in order to permit statistically reli-
able intercolor comparisons. The inverse -of the sampling ratio

-

1,

'The young men comprise only one of the four agensex cohorts
included in the Ngtional,Longitudinal Surveys. The NLS is spon-
sored by the Manpower Administration:, U.S e Department of Labor,
under the authority of the Manpower Development and Training Act

of 1962. Under separate contract, the U.S. Bureau of the Census'
has been responsible for'sample selection, field work, and

preliminary data processing. The Center for Human'Resource Re-
search, The^Ohia,State University, has been responsible-for the__

design of survey instruments and analysis of the data.

For a general description of the NLS as well as a
bibliography of completed research, see Center for Human Resource

Research-(1973). For an'extensive description of the data col-
lected on the:cohort pf male youth, including details on sample
selection and attrit;lon at follow up surveys, see Pares et al.
(1970), Zeller et al. (971), Kohen and Parnes (1971), Kohen
and Andrisani (19.), and Andrisani and Kohen (1975).

?Attrition from the sample has been reuarkably low and due
primarily to entry into the armed forces (Kohen & Andrisani,

1973). Even here, efforts are made to reestablish contact after

separation from active duty (Andrisani & Kohen, 1975).

4 7

40
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(i.e., the "weight") relating to each individual is available,
for computing population eqtimates.3 All of the analysis in-the
present study is based on weighted data. ,-----

-.

,---

Actually, only a subset of the NIS young men's sample as
described abolk is used in the current work. Except where other-
wise noted, atTention is limited to those not enrolled in school
at the time in question, who had completed high schoo3 and who
had completed no years of college.

High Slhool Curriculum's

In the initial NLS survey, respondents were asked to name
their, high school prograa of study. In subsequent interviews,'
information was gathered on whatever change in curriculum oc-
cured during the interim. In all cases, responses were coded
into four major categories: college preparatory, general,
vocational-commercial, and other vocational; for simplicity, the
latter two are identified in the empirical secton of this study
as "commercial" and "vocational," respectively.4

3-Strictly speaking, since the weight bras based on initial
selection to the sample and tAs not been revised in light of
attrition, the use of the weight for computinglooPilIatiOnesti-
mates-is appropriate only with the initial sample (i.e.,'data
from the 1966 survey). --The use of weighted data from subsequent
surveys introduces a downward bias to population estimates (be-
cause of attrition) and may also introduce bias in the results'of
specific analyses (due to the absence of observations on youth
with characteristics associated with the probability of attrition,
such as the highly mobile). Even so, because the' 1969 data
contain a larger overall sample of employedMigh school graduates
than the 1966 (due to additional intervening graduations), and in
view of our desire to use data which more nearly refleet career
establishment, we often prefer the later data (1969 survey) to the,
earlier (1966), applying the she weight values to each.

4The results:of preliminary processing indicated that the
-part grouping should be retained, to entertain the possibil-
of differences between vocational-cdmmercial and other .

vocational. However, very few black youth had reported the
vocational-commerciarogram, tip() few-to permit separate analysis.
It would have been possible to Combinethe vocationalcammercial
and other vocational students in a_single category among blacks
while' retaining distinct groups among whites. Ultimately, blacks
from "commercial" programs were eliminated entirely from the
analysis in the interests of maintaining consistent definitions of
"vocational."



Because of .its centrality in this study, several.major
limitations of the curriculum variable need to be acknowledged.
First, the direct responses of tlae youth were not encoded into a
standard scheme, and analysis atany level more detailed than the*
four -.part gripping described aboVe is precluded. Far example,
those who took programs in auto mechanics cannot be distinguished
in the data file from thobe whoo,took vocational agriculture.5

Second, no information on curriculum was gathered imrthe
1968 high school survey. Consequently, it is not.possible either
to corroborate the self-pbported curriculum or to identify re-
spondents whose vocational program was a federallyrreimbursable
one.

Third, no information was collected from vocational graduates
on the extent or intensity of their program of study, nor on
their perception of the fe'levance of their studies to subsequent
jobs. *Thus we are forced to categorize identically those from
four-year programs who had taken many vocational courses, as well
as those who spent a year or less in such programs, taking few
courses -1n the process. As a corollary, graduates of 'ooperative-
education programs are likewise not distinguished in ; ",, -data

file.
_

Lastly, we are unable to identify those who took programs in
general business, general industrial arts, and other general
curricula with a practical arts emphasis. Indeed, there,may be
cases where a "general" curriculum represents attendance at a
single-track high school.* Taken together, these limitations "form
a substantial constraint on the extent to which the findings can

be generglized. While such factors give rise to concern, the

substantia - greement between the NLS data and other sources

cited hapter II on the overall distribution of graduates by

c iculun is encouraging.

Previous chapters have indicated the necessity of controlling

statistically for other attributes of the individuals which are

known to be correlated with prugram of study and are hypoth-

esized to influence the selected criterion measures. After

describing such control variables, the dependent variables are

presented, along with the models and subsayples relevant to each.

5While such information may be recorded on the survey

instruments used in the interviews, it is not available in the

computerized data files. Survey instrumentS are,retained by the

Census Bureau to protect the confidentiality of participants.

:q9
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Control Variables

Socioeconomic Index

For each individual in the data base an index representing
the-socioeconomic level`of family of origin has been constructed
as the weighted average of at least three of five components,
depending on their availability:

(1) father's level o2 education,
(2)- mother's level of education,-
(3) educational level of oldest older sibling,
(4) father's occupation when respondent was

fourteen, and
(5) an index oftheavailability of reading

materials In the home.

The precise rules nvolved in the construction of pur measure are
reported in Kohen (1973, Appendix B, pp. 177-183).°

Scholastic_Aptitude

A ,measurt of scholastic aptitude has been constructed from
scores on standardized tests which were collected in the high
school survey.7- This index is not represented to be, or should
it be construed to be, a measure of innate ability. Rather, it
is presumed to be a result of a complex configuration of
influences8, including prior experiences in the school and in the
home.

6
Similar constructs appear in Bachman .(1967, 1970) and

Flanagan et al. (1964).

7
Se e Kohen (1973, Appendix A, pp. 15517)+) fOr a detailed

discussion of the procedures used to calculate this measure by
pooling scores from the various tests reported by the schools.

8
It may be noteworthy that the impact of such influences

may be somewhat attenuated in this study. Because we focus on
those with exactly twelve years of education, the variation in
both the socioeconomic index and the measure of scholastic
aptitude is smaller than in the total population. '
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Race

Each analysis is performed separately for whites and for

blacks, except in a few instances where sample size precludes

separate analysis of the.black youth. Young men of other races

are excluded entirely.

Price Level and Demand

I"fi addition to the personal characteristics of respondents,

two. variables are frequently used in analyses of earnings to

control for variations in price level and for differences in

supply_ and demand conditions in the locality of residence.9 The

first, Residence in Smith, has been demonstrated to. be related

to: price level. More .refined meas,Ires of price level variation_

are, unfortunately, not available; confidentiality rules preclude

revealing residence except by gross geographic areas.

The second, Residence in.SMSA (Standard Metropolitan

Statistical Area), serves as an additional proxy for price level

as well as an index of area demand characteristics: Its use is

similar to an urban-rural dichotomy.

Other Control Variables

Many-of the remaining items used as independent variables in

-the regression analyses are virtually self-explanatcry, such as

Grade A.ttending, 1° which is a continuous measure, ande,Ever Worked

and Military Cervice, which are dichotomies.. In the models pres-

'ented below, a year be appended to the name of each variable

to indicate the timing of the measure.11

9See Somers et al. (1971) for similar protedures with

national data.. Kaufman et al. (1969) also employed such controls

(i.e., for city of residence, on a sample of only three cities).

See Fuchs (1967) for the necessity of such variables.

`dGrade Attending and Ever Worked are used only when

examining the occupational information test scores among in-

sohoolyouth.

11_
for example, "Military Service, 1969" denotes whether or ,7

not (one or-zero, respectively) the respondent had served invthe

armed forces as of the 1969 interview.
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Dependent Variables and Models

Occupational Information

The extent of a youth's general occupational information is
measured by the scoring of two series of questions asked in the
1966 interview.12 In the first set; respondents were asked to
identify in multiple-choice format the duties of ten selected
occupations and to indicate the typical educational attainment
of workers in each. In the second, respondents were asked to
identify which occupation of a given pair normally yields higher
earnings. While relatively unsophisticated, this measure none-
theless has been shown to be strongly related to other attributes
of the youth on one hand, and to measures,of subsequent labor
market success on the- other.

With the occupational information score as the dependent
variable; multiple linear regressions will be run on two samples:

(1) Males enrolled in grades ten, eleven, 'or
twelve at the 1966 interview date, with the
following as explanatory variables:

Scholastic aptitude;
Socioeconomic index;
Grade attending (= 10,.11, or 12);
Ever worked (= 1 if has work experience);
Residence at age 14 (dummy variables):

(a) rural farm (the reference group),.
(b) rural nonfarm,
(c) small city,
(d) medium-sized city, and
(e) large city or suburb;

High school curriculum (dummy variables):
(a) general (the reference group),
(b) vocational
(c) commercial, and
(d) college preparatory.

(2) Males not enrolled in school in 1966, who had
completed exactly twelve years of school, with
these explanatory variables:

12A description of the items, their scoring, the composite
measure and its correlates is given in Barnes and Kohen (1975).

For a technical analysis of the construct, see Kohen and
Breinich (1975).

0
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Scholastic aptitude,
Socioeconomic index,
Years of potential total work experience

(= age in 1966 minus 17.),
Received training {= 1 if yes),
Military service (= 1 if served),
Residence at age 14,
High school curriculum.

.
The detignation of the general curriculum as the reference

group in each case above means that dummy variables will be
introduced into the model only for the other three curricula.
As a consequence; the regression coefficients for theSe curric-

ula are to be interpreted as deviations. That is, the regression
coefficient of the dummy variable for the vocational program will
represent the difference between the average vocational program
graduate and the average general program graduate. other factor's

equal.

Adequacy of Preparation

In the 1966 interview, respondents who were not curreAtl:;

enrolled in school were.asked the Tollowing three que.ctiono:

(1) .Considering all the experience you have WI
in.working or looking for jobs since leaving
school, do you feel that not having had more
education has hurt you in any-way':

(2) ,If you could, would you like to get more
education or training?

( ) (If "Yes" to the second) what kind of courses
or training would you like to take?

Tabular analysis is used to ascertain whether graduates of the

various programs differ in their perceptions of the adequacy of

their preparation for the world of work.

Post-School Training

Supplementing the previous section, the high school

graduates' actual participation in post-secondary training will

be reviewed. in 1966, out-of-school respondents were asked a

lhach of the three dummy variables Will have the value one

for graduates of the given program and will have the value zero

for graduates of.any other program.

C 3
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series of questions on the training they may have received since
leaving school in each of thefollowing categories:

(a) business college or technical institute,
such as drafting,' electronics training, etc.;

(b) 'full-time programs lasting six weeks or more
at a company training school;

(c apprenticeship'-training or any other vocational
or technical training (aside from regular school
and on-the-job training given informally);

(d) additional general courses in a regular school
such as English, math, or science; and

(e) training received in the Armed Forces (except
for basic ti.aining).

In the 1967, 1968 and 1969 surveys, respondents were asked about
training courses or educational programs taken since the preced-
ing interview date. In all of these instances, training reported
by the respondents under the categories: (a) professional or
technical, (b) managerial, (c) clerical or, sales, or (d) skilled
manual are analyzed to ascertain whether the probability of
obtaining such training is related to the high school program of

study.

Skill Level

Information collected 'on the occupations respondents have

held has been uniformly coded according to the three-digit cat-

egories used in the 1960 Census of Population. James ,Scoville

(1969), in analyzing the changing job content of the,U.S.
economy, has presented for each 3-digit Census occupation
category two ratings of the skill demands of jobs (pp. 80-90),

which he had obtained originally from material on workers'

traits from the Dictionary of Occupational Titles (Manpower

Administration, 1965, pp. 651-653). A straightforward association

permits the inclusion of Scoville's skill ratings in the present

study.

The first of the two ratings, called General Educational

Development (GED), is designed to embrace "those aspects of

education (formal and informal) which contribute to the

worker's (a) reasoning development and ability to follow in-

structions, and (h) acquisition of 'tool' knowledge, such as

language and mathematical skills. It is education of a general

naTUre" (Manpower Administration, 1965, p. 651). The second,

termed Specific Vocational Preparation (SVP), represents the time

needed to facilitate "average performance in a specific job-

worker situation" (p. 652) and encompasses training received in

vocational education, apprenticeship programs, in-plant and

on-the-job training, and experience in other jobs. Both of these
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are designed to reflect occupational skill level by estimating
the general (GED) and specific (SVP) preparation required for-
average performance in jobs in the given occupational category. 14

The GED and SVP scores are analyzed to determine whether
differences exist among graduates of the several programs with
respect, to their ability to obtain dethanding jobs. Mean values
are computed for each curriculum for (1) the first job held after
leaving high school and (2) the job.held at the time of the 1969
surve; in the latter case, results will-also be presented .... --

separately for graduates who have or have not had post-school
training. Finally, theGED and SVP scores are used as criterion
measures in multiple regression analysis.

Earning Capacity

From several points of view, the analysis of earning
capacity is methodologically the most complex undertaking of the
study. The v&riables and models which constitute the design are
introduced-below, beginning with a description of the measure
"hourly rate of pay." This is followed by the presentation Of
various cross-sectional and longitudinal models which employ
hourly rate,of pay. as the criterion measure. Then, because we
recognize that (1) the central issue in analyzing earnings,is the
extent and nature of differentials in lifetime earnings, and (2)
the PAL.: smple is limited to observations of youth not more.than
tan years out of school, we present additional formulations. In

the attempt to predict differentials among graduates in the long
run, an occupational index and a measure of potential earnings

an3 described, along with the models releVant to each

Hourly. rate of pay. The basis of the measure hourly rate

of pay (also called wages or wage rate here) is the-response to

the question, "How much do you usually earn at this job before

deductions?" This wns asked in each NLS survey of those

14'The measures are not based on an analysis of the
characteristics of workers; rather they are based on an analysis.

of the requirements of jobs. Eckaus (1964) and Scoville (1966)

are -apparently the first to make use of these measures in empir-

ical application, and their work lends credence tb the present

application. :.!,ubsequent criticism has concentrated on the

interpretation of GED scoring as "years of school required"

(Fine, l)e.4; clearly this criticism would. not apply,to our use

of the meure. For other applications, see Berg (1q71) and

Kall,Aler; and ::ocensen (1)73) .
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currently employed as wage or salary workers.
15

When anythin,-
other than an hourly rate was provided, the reported value has
been converted to an hourly basis by dividing by the number of
hours usually worked in the appropriate time period.16 As
compared to measures of earnings over a longer period of time,
(e.g.,'per week or per month) and to measures which are computed
averages (e.g., average monthly earnings computed from data
covering six years), this hourly figure has the advantage of
being uncontaminated by variation in the extent of hours of' work,
dual job holding, incidence of unemployment and time out of the
labor force.

15
The self- employed and those working without pay in a

family enterprise are therefore excluded.

16
The actual responses to the question were recorded as both

an amount and a unit of time measurement (for example, $5,600
per year). Separately,' we obtain the number of hours usually
worked per week at the job in question. The rules for construct-
ing an hourly rate for responses other than hourly are based on,
the unit:

F MOUNT HOURS if per week
AMOUNT 1, (2 x HOURS) if biweekly or

RATE = semimonthly
AMOUNT 1, (4.33 x HOURS) if per month
AMOUNT''. (52.0 x HOURS) if per year

Hourly figures are considered "not ascertained" either when any
required item is "not ascertained" or when the unit is a day rate
or piece rate.

As a result of this procedure, our computed figure is
biased upwards for respondents who usually earn an overtime
premium and who report their usual earnings on a basis other thdn
"hourly." (For example, a given individual may report usual
'earnings of $165 per week, which may derive from forty hours per
week at a base rate of $3.00 per hour and ten hours of overtime
at time-and-one-half. In such a case we would compute an hourly
rate of pay of $3.30 per hour, by dividing $165 by fifty hours.);,
In preliminary analysis a variable which represented "potential
overtime bias" was introduced into wage equations and found non-
significant; even so, the potential overtime-induced bias within
specific substrata of the sample represents an additional factor
temporizing our interpretations of wage differentials. Other
factors, well-known among economists, are discussed by Thurow
(1970, especially pp. 17-22).
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, Wage models. First, a comprehensive cross-sectional
regression model is used to analyze hourly-rates of pay earned
by the youth at the t±me of the 1969 NIS interview. Among the
explanatory variables are several specially-constructed terms
to permit testing in a single equation for curricular differences
dn (1) starting hourly rates of pay, (2) the slope of the wage -
experience gradient,'and (3) the imp.ct of post-school training
on wage rates. The complete list of explanatory variables
appears beloW, followed by a brief discussion of the statistical
methodology underlying the construction of this model; a more
detailed discussion, including an analysis of the weaknesses of
the statistical methodology, is provided in Appendix A.

Residence in South, 1969
Residence in SMSA, 1969
Scholastic aptitude
.socioeconomic .index

',Dccupational information
4

Military '.1;ervice, 1969
Years of experience, 1969

Vocational differential
Commercial differential
College preparatory differential

Received training, 1969
Vocational differential
Commercial differential
College preparatory differential

Intercept term R).
Vocational differential
Commercial differential
College preparatory differential

There are three sets of "differential terms in the model.
The first set, appearing with the variable Years of Experience,
consists of three curricular--experience interaction ter 3;17

similarly, the second set consists of curricular-training

interactions. The last set, appvring with the Intercept Term,
are currimilar dummy variables.I

17These are constructed to be the products of the Years of

Experience variable and each of the three curricular dummy

Variables; a differential term for the general track is omitted,

since general gradUates serve as the referenCe group.

This set may be conceived- to be the product:3 of the

Intercept Term (a vector of one's) and each of the three

curricular dummy variables; general, which serves as the reCer-

ence L;roup, is omitted.



58.

A brief illustration demOnstrates the use ,f such a model.
Without loss of generality, we focus on Years of Experience and
its associated differential terms; identifying these with self-
evident acronyms: YRS, VOC, COMML, COLL. Once the regression
is performed, one can derive from the computed..results a set of
wage estimates, as follows: ,

A
(1) WAGE = a (YRS) + s (YRS x VOC) + y (YRS x

+ 6 (YRS x COLL) + T, where

a, $, y, 6 = estimated regression'Coefficients.
= calculated contribution to.

A

WAGE of all other variables,
estimated as the sum of the products
of each other term in the model and
its corresponding coefficient, where
each other term is fixed at 'a common
point (e.g., its mean) for the dif-
ferent curricula; thus, by
assumption, T does not vary by
curriculum

YRS = Years of Experience, a continuous
measure.

(YRS x VOC), (YRS x COWL), (YRS x COLL) =
the products of the Years measure
and the dummy variable curricular
identifiers.

Thereafter, wages can be estimated separately for each curric-
ulum.. For example, consider estimating the wages general and

vocational graduates:
A

(2) WAGE (general) ='T + a (YRS), where

the other terms have disappeared-because, for
students in the general program, all the
variables VOC, COMML, and COLL are zero.
A

(3) WAGE (vocational) = T +A (YRS) + $.(YRS x VOC)

= T + (a + 0) (YRS).

Comparing (2) with.(3), we observe that the difference in
the wage-experience gradient between the vocational graduates and
the general graduates is represented by the estimated regression
coefficient 0. Moreover, a standard t-test can be wed to
ascertain whether this difference is statistically different from
zero. Should it be, the calculated 0 is an estimate of both the

CS
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direction and magnitude of the net difference between the groups.
On the other hand, nonsignificance implies that the groups do'not
differ with respect to the wage-experience gradient.

Similarly, the other two sets of differential terms provide
the opportunity to test for differences by curriculum in the
relationship between wages and Post-school. training (using the
differentials for Received Trainineand in starting wages
(using the differential intercept terms: that is, when 'tears

and Training are both zero).

While the resultS fram the comprehensive cross-sectional
*.model can illuminate the existing relationships; there is reason
to be- less than_ completely satisfied with this approach. First,

the methodology has several weaknesses, which are.elaborated in
Appendix A. Secondly, this cross4sectional model is based in
part on the assumption that data from younger and older youth
'can be used to estimate the relationship between wages and time

(i.e., career experience). Lastly, the NLS data permit more
ambitious designs..

A second cross-sectional model using 1969 wages is
introduced to concentrate exclusively on starting rates of pay.
Confined to youth who had no more than three years of work expe-
rience at the time of the 1960 survey, the second model includes
the following explanatory variables :.

Residence in South, 1969
Residence in SMSA, 1969
Scholastic aptitude
;Socioeconomic index
Years of work experience, 1969
Reteived training, 1969
Military service, 1969 and
High zchool curriculum (dummy variables)

General (the reference group)
Vocational
Commercial and
College preparatory.

1914.1 this model the set of differential terms relate

exclusively to the intercept term. In effect, this is a test for

a net difference by curriculum in wage level throughout the

relevarit range of early experience. Other differentiating terms

are omitted becauc of the reduction in variation in experience

and the considerably reduced overall sample size~.



Third, to concentrate exclusively on the wage-experience'
gradient, a longitudinal model is used for those who were
etployed as wage or -calarTworkers in both 1966.and 1969. Two
variations are used: in the first, the criterion.variable.is
the absolute increase in hourly rate of pay over the three-year
period; and.in the second it is the increase. during the same
time in terms of a percentage change. In each case the explan-
atory variables are:

Wage, 1966
Residence in SNEA, 1966

.
Scholastic aptitude
Socioeconomic index
Occupational information
Received training,,1966
Received additional train/Kg, 196671969
-Military service, 1969 and
High school curriculum.20

Career potential. The models of earnings capacity
presented thUs far rely on estimates of differences in observed
rates-of pay. Such results adequately represent the first
decade of work experience of the gradsuates, but none of the data
involves youth over the age of 27 (i.e., in 1969). Thus, al-
though recognizing the importance of the earliest years and
using-several techniques to estimate wage gradients, the data and
methods produce results that are only suggestive of lifetime
experience.21 One way to explore the possible long run impact of
the various kinds of career preparation is to compare the groups,
of 'graduatea according to the socioeconomic status of the
occupations they held in.1969.

20
The inclusion of differentials on the intercept term of

this model is a test for differences iii level of.wage change, net
of the factors for which we have controlled. The control'vari-
ablez include not only the wage level at the beginning of the
Period, biit neveraLother-oharacteristios:--hypothesized earlier-to-
predict wage, permitting a test of the effects of.such factors in
explaining subsequent wage change. For example, to the extent
that -.cholastic aptitude has an effect which increases with.time;

.
itc introduction as a variable will-indicate 'this','- -and the

curricular differentials will be net Of it.

21_
Becker (1964)Ysuggests that, for some youth, the

correlation between current earnings and long-run earnings may
be negative due to_their taking early jobs at trainees, wages
(p. 14).
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The Duncan socioeconomic index of occupational status is
one of the most widely-used occupational prestige. indexes.22'
Because of its strong, virtually. definitional association with
average earnings and average educational attainment in an
occupational category, it' is used in the present study as a
measure of the monetary andnonmonetary long run Potent4al-ef
the emerging career patterns of the young men.23-index is
used as a dependent variable in the framework Of the models used
above; specifically the explanat-Ory variables include:

22,
oee Duncan-(1961) fora description of the basis of this

measure. Duncan, Featherman, and Duncan (1968.) and Featherman
(1971) provide illustrations of its use.

23
By definition, the value of the Duncan index assigned to

any given occupational category is based on all workers in the
category. In general, each category contains workers who vary:,
considerably in such characteristics as experience, job respon-
sibilities, and earnings. At the same time, young wOrkers,
employed in the'same category may be considered as ranking
relatively low within the hierarchies existing in the category.
As a result, for, those having relAively little occupational
tenure, lesser job responsibilities, and lower earnings.than the

' average member of the occupational group,. the Duncan Score: may
be.conceived to be a better measure of their long run potential-
than.their wages in 1969.- Finally, to the extent that young
workers remain in the same categgry-as-they were in 1969; or
move only to categories with similar Duncan scores, the. value of
the Duncan index for the 1969 job Will reflect longl.runpotentiel.

The rationale presented above isLnot.entirely realistic;
in the first place, occupational mobility among workers is
char,acterizedby great div'ersity and unlikely to.occur in'accord
with 4Dur.hobiltty assumption. A more serious concern arises fro
the fct that occupational categdries differ with respect to the
diverSity of their members; some categories are relatively
homogeneous (e.g., apprentice or other ,occupations dominated by
yoUng workers), in which case the Duncan score in 1069 is not
nearly as good a.reflection of future experience. lUnfortunately,_
'neither the magnitude nor the direction of errors introduced.by
the violation of assumptions can be predicted with confidence.
Of course, should the.errors be dist1-1:buteapproximately
randothly with respect to clirriculum,: the results will not be

bi%:;ed.

4
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Residence in.SMSA, 1969
Scholastic aptitude
Socioeconomic index
Occupational information
Years of work experience, 1969
Received training, 1969
Military service, 1969.and
High school curriculum.24

implementing the analysis of the *can index, the median
earnings for each occupational group has been obtained from
published sources25 and is used as a criterion measure. Like

the Duncan index, this measure is employed to describe the
potentially-differing job horizons of the groups of youth.26

Indeed, it is altogether. reasonable to expect_higli
similar-results from the two measures. The advantage of the

inclusion of both derives from the monetary and nonmonetary

basis of the Duncan index as compared to the purely monetary

basis of median earnings.

Job Satisfaction

Job satisfaction, at best an elusive criterion, is explored

in dummy variable form; its mean is the proportion who report

being highly satisfied with the job held in 1969. While this

very limited measure may be an oversimplistic representation of..
satisfaction, prior experience has justified its continued use
and generates confidence that it captures the quality intended

surprisingly well.27 Multiple regression analysis is used with

24The variable Residence in South, which was used in
models introduced above primarily as a price control, is not

necessary here.

25.
Bureau of the Census, 1963, pp. 376-385. Another use of

the same measure can be found in Andrisani (1973, espedially pp.

97-104).

26The use of median occupational earnings is based on the
same reasoning and assumptions as that associated with the

Duncan index.

27See Nicholson and Roderick (1972), for the use of the
same measure in a rmiltivariate -framework with the NIS data.
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exactly the same independent variables as used in the Duncan
index equatiOn above, except for an additional control for
current hourly rate of pay.

Unemployment Experience

Unemployment experience is measured in three ways. The

first is the proportion:

a

a + where

a = the number of weeks unemployed in past year
(i.e., actively seeking employment or on layoff
from a job),

b = the number of weeks worked in past year (i.
working or on vacation, sick leave, etc.).2

Our second measure is the number of "spells" of unemployment'

which occurred within the past year; a "spell" is a continuous

period of a week or more. Lastly, unemployment is measured by a

dichotomous variable based on the employment status of the
individual in theyeek preceding the 1969 interview.

In each case, multiple linear regression analySis will be

used with the following explanatory variables:

Residence in SMSA, 1969
Scholastic aptitude
Socioeconomic index
Occupational informntion
Years of work experience, 1969
Received training, 1969
Military service, 1969 and
High school curriculum.

Taken together, this research design summarized in T e

.

constitutes a wide- ranging appeal to empirical evide to

ascertain theimpact-of educationalpoll cyi n rep.aring_ youth _for

the world of work. The next chapter presents the _findings.

28Excluded from the denominator are weeks spent out of the

labo'r Yoce (for example, when the respondent is enrolledoin

school and Is neither working nor looking for .work).
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Criteria

Table 4

Review of the Research Design

Occupational information.

Occupational information.
Desire for additional training.
Participation in additional

training.
Skill ratings on first ob.
Skill ratings on 19 job.

Wages on 1969 job.

Wages on 1969 job (recent
graduates only)..,,-

Wage changes ;965-1969.

Stattis,,index on 1969 job.

ccupational earnings, 1969
job.

Job satisfaction, 1969.

Enrolled
.1

school
High school
High school

labor f

Unemployment, 1969.

n grades 10 -12, ,,,v/''''////'"

Sample

High school
High school

employed,
High school

employed,
High school

employed,
High school

employed,
High school

employed,
High school

employed,
High school
employed,

High school
labor for

graduates. -' 966.
1966.grad,. -s,

ates in
1969.

graduates, 1966.
graduates,
1969.
graduates,
1969.
graduates,
1969.
graduates,
1966 and 196
graduates,
1969.
graduates,
1969.
graduates,
1969.
graduates in

ce, 1969.

9.



EMPIRICAL RESULTS

This chapter contains the empirical findings on the
relationships between differences in the preparation of y.. h for
careers, on the one hand, and a wide variety of career- elevant

criterion measures, on the other. After rviewing ch sepa-

rate analysis in detail, we close the chapter wi a summary.

Occupational Informatio

The empirical analysis of the o pational information test

consisted of estimating four multiple regression equations: for

youth who were in or out of school in 1966 and, in each case,

separately for whites and blacks. The findings provide)no

support for the hypothesis, that vocational or commercial students

possess greater general occupational information than do those

from the general track. '

As expected, the regression regUltsi demonstrate strong
associations between the knowled e score and personal charac-

teristics of the youth. Apt' de and the index of family

background were significapt-predictors in all four models. For

those in school, youth in higher grades scored higher;2 for those

out of school, greater work experience led to higher scores.

Among whites who were in school in.1966, vocational students

scored significantly lower than did the general students. In all

-The detailed regression statistics appear in pendix B,

-Tables-1L-1-and-B-2.

2The results on Grade Attending are not necessarily

suggestive of an effect.of education; in the absence of a control

for "age of respondent" and in view of the high correlation

between age and Grade, the significance of Grade is somewhat

ambiguous.
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other comparisons between vocational or commercial students and
those in the general track, differences were nonsignificant.

Comparisons between the-Colle preparatory students and
those in general programs yield nly one statistically signify,
icant finding: white, out-of chool college preparatory
graduates scored higher th their counterparts from the general
track. This was not the ase among blacks, nor was it true for
either race among thos who were still enrolled.

In the absen of significant differences among black youth,
and in view of mixed findings among whites, it appears that
no program o study was superior in providing general information
about occ ations. It is certainly safe to conclude that voca-
tional udents did not enjoy an advantage.

Adequacy of Preparation

Table 5 presents the responses of graduates of each program
to a trio of questions concerning their perceptions of the
adequacy of their preparation for work. While among whites the.
nonvocational students were more likely to report that they felt
hurt by a lack of education or training, this was not true among
blacks. Moreover, all groups report desiring additional prepa-
ration in approximately the same proportions.

With regard to the kind of additional preparation desired,
it is perhaps not surprising within this group of non-college
high school graduates, to find that academic students report
desiring to go to college at the greatest rate; However, ic is
unexpected to find among both whites and blacks almost no
difference between general and vocational graduates. Such a
finding provides no support for the view that graduates of the
vocational track regard themselves to be better-prepared for the
world of work than graduates of the general track.

Post-School Training

Table 6 presents the proportions of graduates who report
having received training from various sources and of various
kinds. While overall rates of participation vary only slightly,
blacks-appear to receiVe. such training in lower proportions than
rhite youth.

4 Among whites there is relatively little variation between
the 7oups.by source of training, except that occurring in the
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Table 5

Attitudec towards Adequacy of Preparation by Curriculum and Race (Respondents
with Twelve Years of School; Not Enrolled in 1966) .

Item from 1966 survey
General Vocational Commercial College

preparatory

Whites

A. Considerinc: all ti,e erlierience

you have had i tr wo:- inj or

looking for jet: leaving
school, do you feel that not
havi, :,ore education has hurt
you in an;; way?

Percent rc,Ionding "yes" 42% 29'* 25* 50

IL If you could, would you like to
get more olocation.cr. training?

Percent rt.'.:1,ndlw: "ye;" 33 83 87 88

C. (If "y,_-s") what kind of courses

. or tralan,_0, you like to
take' i-cr:ere distribution
by typ.-:

. White co31,r 27 21' 26 25

Filth: collar 35 39 17* .
26'

"Go to colle;.:e" 26 16* 30 . 37..

ot.der 12 16

Weightd n (in tlic9) ands )a 1,492 1401 136 4e()

Blachs

A. Con Cr.? ,:xperienc

you or
leavin.7

, tii'tt not

hurt

you a0c..

r,; ..'eL 57,t 70

t .t:or, cu. ti.:11:;in,

C. "yt..:°) t of

or 1:.1.j;4:t 1..-ould to

S rieilt IL.A. r111_1/.

uolIar
h1ue collar
"0;o to co11,2,..r"

0th-r
a

Weicht.:-1 a (in tirius,:tndn)

100

27 *- 18 b 16

53 66 b '210*

34 16 b . 60.,

6 0 b 3

227 51+ .b 35

a
here ;TV1 e)-,:where in the chapter, abro)lut_ number:; rei.sent population cstimts
(i.e., d.tta)-. To obtai: appoxiMate number-of :tame cares,

it in :!(_un white reprs..ntr on avetare ..outh

and eacIL:,-uh'. bl:x.10. about 1,0.-.;0. :!.0.rt-over, it should be note that Lomparativ

in imt%ae, :: involving' ler.s ttrIn 25 :ample el.!er

in eitl.r roup. h../. Further dincurion of the woirhtia,- procedure and poteat.ial

.th it, C:,apter IV.

tr. I hert p-r0-.

7.7



Table 5

Continued

.

b
Sample size does no permit separate analysis of blacks taking the comereial

probv.:m.

Statistically sinifieantly different from the proportion of general
graduates by t-te.A. at .10 level.

Y.* Statitically significantly different from the proportion of general
graduates by t-test at .05 level.

ea.



Table 6

Participation in Fopt- Secondary Training, 1969, by Curriculum and Nice
(Respondents with Nellie Year of School; Not Enrolled and in the

Labor Force in 1969)

Whites Blacksa

General Vocational Commercill College
preparatory

Total

Source

0.

Al]. sourees
b

52% 54 63 67x* 4-,

Business college or
teclaiial institute 20 15 "13 24 16

Cor.pany school 15 22** 14 19 16

Apprenticeship or other
vocational. 9 10 cx 8 3

Military 15 11 12 11 12

Other sources
(correspcnience, night
school, etc.) 18 19 36" 34 *" 11

Type
ProfeslAonal, technical 19 14 20 f3** 2:3

Managrial 6 4 15=* 9 1

Clerical, sales 8 9 11 11 5

Skilled vilnual 33 Ito 29 29 26

WeigAti n (in thou,:anis) 1,3% 460 137 467 223

No c: App,.,n0ix P, Table B-'j contains reults of duat.my dependent ,variable

regre,;;:i&-:. In the prence of controls, mpre alfferenees ara

otati::tic:11y rijnificant: the voefAlonal-oanal ,c,r1::rison on

rec,:ipt of r.anual trainin and th..z preparatory-gertral

comparion

uo.', of lacK.:: ly both eurriculle,

;11,1 ,t,i11 trni7;. eatec.rie:7:.
bit!vispii,cteJ i2olt; tht reprtin.7 nose than one trainin7

are ::.14 an my' .,pa ate instance but are cowited (Ad:.

in "Lll

fo.Anc,t-
diffient from the proportion ofcomparable

geturral /miu:4.-, t, t-Le:.r, .to

al,Ter,nt tar proportion of cninparable

, t-t-st at .0'; level. -
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"other sources" category.
3

In contrast, the kind of training

appears to vary substantially. College preparatory students
report professional or technical training at nearly twice the
rate of other students, while commercial students report much
greater managerial training and vocational students report more
skilled manual training. ThiS latter finding, combined with the
fact that_o_v_ex half of the vocational students reported addition-
al training, underscores the importance of viewing the high
school program within a broad context. While the school expe-
rience is no doubt important, both vocational graduatesand the
others sought and obtained additional training.

Skill Level

The GED and SVP ratings in Table 7 for the first jobs of
the high school graduates present a somewhat mixed picture.
While among whites the vocational graduates' first jobs were
rated higher on the SVP, those of the commercial graduates were
lower than the ratings of nonvocational graduates. -Moreover,
among blacks the vocational students' jobs had somewhat lower
ratings. Thus, all things considered, the scores on the first
jobs held after leaving high school do not indicate with any

't that students from vocational programs can obtain jobs
with higher skill requirements than those o. .y gra ua es

of other curricula.

A somewhat different pattern emerges from the comparisons
of ratings on the jobs held at the time of the 1969 survey,
shown in Table 8. Here, those who obtained additional training
after leaving high school were found in jobs with higher ratings,
and there are apparent curricular differences in favor of youth
from the college preparatory program.5 The vocational and, in

3This is substantiated by dummy-dependent-variable
regressions, shown in Appendix B, Table B-3 The results indi-
cate that the strongest predictor of training is the elapsed
time since graduation (years of work experience). This is likely
a reflection of opportunity, but may also indicate that, as
career plans stabilize with the benefit of experience, youth
pursue formal training.

//

Virtually identical results ensue when controlling for
scholastic aptitude and family background; see Append4c B, Table
B-4. //

5See Appendix B, Tables B-5 and B-6, for regression results
with the GED and SVP, In the presence of controls, the college
preparatory advantage is diminished.



Table 7
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Mean Valnc:S of Skill Level for First Jobs Held by Graduates, by Curriculum
and Paee (Respondents with Twelve Years of School; Not Enrolled in 1966)

Skill lcvel
variable

All General Vocational Commercial College

graduates preparatory

Whites

OVI rvtincE:

GED ratingd
WeichLcd n

(in tLo;sands)

1.30
9.15

1,923

1.27
9.04

1,903

1.58*
9.43

318

.80k

6.77

109

1.29

9.33

402

Blacks

SVT ratinr:
(11-) ratin7,

Weic,hted n
,b

(in tl!ouPar.d.;)

.95_
8.30

168

.95
8.16

118

.56

7.41

23

c

c

1.32

26

Note: Appendix F, Table B-4, for rvr.rei3.sion results w:lich control fpr
scholastic aptitude and -.(Deloeconomic level of famil:. back,grcund.

The re!,:yes:-ins reveal-the sane three instances of slLnificaat

differential. a, tiv., table above .

a Thr unit of 1,:-..arent of Isoth ratin:,7s was originar; decirnated by

ocov
thi f. was v,ife..,nted "ye...rs of schoc,i," a d...-nation

;-erious ty.Fine (1:;)t,l. We co:teeive inlexcs

irriepend(71t of unit, even thoti;:h We have riot star-to a ,ommtn

metric.

oce fcl..,_note a, Table 5.

does r permit separate anal-its of blacks takiri the

,coacycci...1
riolifieantiv aifferent from the mean va1uo fur

.1f)
c.iiffer(nt from the neap valu,.. for

olv.ea] grt.J...r!te, by t. test ot 0 lev,l.



Table 8

Mean Values'of Skill Level for Jobs. Held in 196), by CurriculAim, Training and
Race (Employed Wage or Salary Workers with Twelve Years of School and Not .

Enrolled in 199)

Skill level
variable

General Vocational CT,r4 rcinl College
preparatory

Whites

a:.* rating:
All graduate:; 1.54 1.69 1-70 - 1.79*
Those with por'..-secondary
training 1.61 1.86 b 1.92*

Those without 1.46 1.47 b 1.48

GED rating:a
All graduates 9.87 9.98 10.22 10.54**

Those with' post-secondary
training 10.28 10.39 b 11.07"

Those without 9.41 9.48 b 9.19

Weighted n (in thousands)
All graduates 1,230 410 '114 420

Those with post. -t:econdary

training 650 .2?1 b 295

Thos. without 580 179 b 125

Blacks

All graduatene 1.19- 1.41 d 1.59

GED rating:t'
Al) rradmtes 8.92 8.99 d 9.89*

'Weighted u (in thol,.!::nds) 144 45 d 25

Note: For regression results with these data, sce Appendix B, Tables B-5 and

B-6.
a
See Table 7, footnole o.

.b Sample size does rot permit comparison of white commercial graduates within
categories of training.
c
Sample :ize does nct permit cross-clussit'ication of blacks by both curriculum

and receipt of training.
d
Samp1J2 size, does not permit separate an:.lysis blacks taking ti .: commerical

program.
4 Statistically :1:nific,7_;ntly different from :.can valuc for comparable group

of general. Lralu,Le7, by t-test .10
*Jr Statistically :A. 0.ff-.-rerrt from mean value for comparable group

of general gradutLes, by t-test at level.
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the case of whites, the commeeeial groups both have higher
scores than the general track, though in pone of these cases Is
the difference statistically significant.°

Taken'at face value, the findings with respect to the GED
and SVP ratings are at odds with two beliefs: that vocational
students have been provided skills which lead to "better"jobs--
in the sense of these two measures--and, secondly, that general
curriculum graduates are set adrift in the labor market without
the skills and abilities which graduates of other programs
possess.

Wages

The statistical 'analysis of differentials in hourly rate
of pay produced a few unexpected results. The findings for,
black youth7 contain no significant curricular differences what-
ever. Indeed, except for the strong negative effect of
Residence in South, the regressions for black high school grad-
uates contain few relationships..of significance; even measures
for the extent of work experience dnd for post-school training
are nonsignificant or negative.

e case in the results for white youth. First,

no significant curricular differentials in starting rate of pay

were found.9 Second, the results of the comprehensive cross-
sectional modell0 include only ,pne curricular differential:

6
The zame conclusion liblds in the presence of controls'.

See previous footnote.

pe Appendix B, Table B-7, for the comprehensive 1969

crocc-sectional model, and a replication on 1966 data in Table

'tee Appendix B, Tables B-7 and B-8, for varants'of the
1969 cross- sectional analysis and:Table B-9 eor replication on
the 1966 cross - sectional data.

Appendix B"Table B-10, contains retultb of the model
applied to youth who had graduated within the previoui three

years. This attempt to concentrate on the earliest period of
work produced no significant curricular differentiAls: In

neldition. no ::irnificant intercept differentials emerged from
Lh evoral vnrinnt:1 or the comprehensive cross-sectional models;

see previous footnote.

10See Appendix B, Tables B-7 and B-8 for Variantsdbf the
1969 model and Table Bj9 for a replication on 1966 wages.
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namely, that vocational graduates benefit more from additional
training than do other youth.11 Moreoier, in experimentation
with variants of the model we were unableto explain the signtf-
icance of this term either by high wage industries (i.e.,
construction) or by the effects of Unionism.12 Last, concerning
the wage-experience gradient, no 'consistent differences between

=0

This relationship emerges as Table B-8, which contains
results with all differential terms in the model. Table B-7
shows xesults when forward stepwise entry was terminated before

nonsignificant differential entered. In the latter case, a
negative association between Vocational and Years of Work Expe-
rience alsoemerged. On face value, the combination would be
interpreted to mean, that such students gain more from formal
training, but less from overall experience. The replication on
the 1966 cross-section, in Table B-9, only shows the Vocational-
Training ctifferential as significant; and the longitudinal model
which concentrated on the change of wages with increased
experience showed no significant curricular difference (Appendix
B, Table B-11).

Since the coefficient of Received Training for the
reference group is nonsignificant, it is possible to interpret
the results in another vay: namely, that vocational graduates
are the only ones to benefit in wage terms from post-school
training. However, this interpretation was not advanced for two
reasons. First, Years of Experience and Received Training are
highly correlated, a phenomenon which reduces confidence in the
nonsignfficance of training; refer to.Appendix A for the under-
lying rationale. Second, the training variable is statistically
significant in other variants as well as in the long-run
experience models.

.Appendix B, Table B-8, contains a variant including
-controls for (.1) employed in the construction-industry and (2)
wages set by collective bargaining; both of these are highly
significant, but the Vocational-Training differential is unaf-
fected. In a further exploration, we examined in detail the

. records of all yoang white high school graduates whoearned over
$4.35 per hour.(N = 76) and found vocational graduates over-
represented in the subset (n = 18). In general, the subgroup
-was found in Construction (n = 32) and Manufacturing (n = 30),
many of whom had had coppany-sponsored -or apprentice-variety
training (n = 30), whose wages were set in collectiye bargaining
(n = 41), and most of whom were full-time, full-year workers.
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graduates of the various programs emerge.
13

Throughout the
analysis, the control variables--particularly the scholastic
aptitude, occupational information, and socioeconomic index
mt?sures--were significant, but not consistently so.

Career Potential

The analyses of the Duncan index scores of the jobs held by
the graduates of different curricula yield different results
from the findings on rates of pay,14 Among whites, both the
commercial group and the college preparatory group have higher
Duncan scores than the general group. Among black's, the college
preparatory group enjoys higher scores than the general graduates.
However, comparisons between vocational graduates and general
graduates yield nonsignificant differences. Thus, under the
assumption that the Duncan scores reflect the long-run prospects
of the graduates, it wouldappear that the college preparatory
Students and in the case of whites, the commercial graduates
have the most fdVorable career positions:

The analysis of median occupational earnings
15

yields
similar conclusions for whites. However, among black youth,.
the positive differential for college preparatory students is
nonsignificant.

Job Satisfaction

Among whites, the results of the analysis of job
satisfaction16 are parallel to the results of the Duncan and

13See footnote 11 above for a finding in. the 1969 cross-
section of a negatiye differential for Vocational students,
which did not recur in the longitudinal model. The most note-
worthy finding in the wage change equations is that change is
significantly related to the scholastic aptitude score, a

,finding which conflicts with earlier but non-multivariate.
analysis of these data (Kohen & Andrisapi, L973, pp. 92-94). In
addition, variants of the model which do not include the aptitude
variable or the occupational information variable do not alter
the curricular findings (ccmipare to Kohen & Parnes, 1971, pp.

74-77).

14
See Appendix B, Table B-12.

15See Appendix B, Table B-13.

16
See Appendix B, Table B-14.
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occupational earnings analyses. Commercial and college
preparatory graduates report higher levels of overall satisfac-
tion from their jobs than do graduates of the general track,
while the latter group is not significantly different rrom the
vocational track. Among blacks, expressed job satisfaction is
much lower than among whites, but.no significant curricular
differentials emerge.

Unemployment tExperi,ence

The models to analyze the incidence,Trequency, and
duration of unemployment among the high school graduates were
inadequate for explaining variations in Unemployment.17 Thus,
no conclusions with respect to curricular differences are pos-
sible, although it may be noted that none of the regressions
yielded significant coefficients for the curriculum dummy
variables.

Summary
4

Table 9 contains a detailed summary of the findings
relating tO curricular'differences. The remainder of this
chapter summarizes the major findings on the career preparation
and early tamer achievements of young men: We reserve for the
final chapter a discussi9n of the policy implications of the
results.

Career Preparation

In our desire to study the ways in which youth establish
foundations for careers, we shave asked whether those in various
high school prog.rams differ 'with respect to a variety of
criteria. These include: (I) general knowledge of the world of
work; (2) felt needs for additional, post-school preparation;'
(3) actual subsequent participation in various kinds of post-
graduation-training and learning opportunities; and (4) skill
Level of the first jobs--and subsequent jobs--obtained by the
youth.

First, in only one of four analyses of general occupational
information did youth from the college preparatory program
appear 1111, possess an advantage (relative to those fram'the
general track), while in another of the four, vocational youth
appeared at a disadvantage. Thus we found no consistent evidence

17
See Appendix B, Tables B-15, B-16, and B-17.
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that any high school program was superior or inferior in
providing information about the world of work.

7-9.

Second, irrespective of the high school program of study,
over half of the white youth and over 40 percent of blacks
reported participating in additional training and learning
opportunities after high school graduation. In addition, over
four-fifths of all young high school graduates reported a desire
for additional preparation for work.

Interestingly,'the desire for, and subsequent participation
in, post-school training and learning opportunities was no lower
among vocational graduates than among youth from other programs.
In addition, the findings of the analyses of skill level also
failed to favor vocational graduates.

Lastly, in only one instance did we identify what appeared
to be substantial programmatic variation; this occurred
among the kinds of post-school training receivecrby the youth.
Among whites,I8 young men from college preparatory prograL. _ who

did not go to college report taking more professional or
technical post-school training, while high school commercial
graduates take more managerial training and vocational students
take more skilled manual training.

4 Early Careen Achievements

Examinations of the young men's hourIy`rates of pay
revealed no curricular differences in starting rate of pay and
no consistent differences in the wage-experience gradient. On

the other hand we discovered that, among whites, youth from

vocational curricula profit more than those from other programs

from the post-school training they received. The models based

upon the Duncan index and on occupational earnings led to some-

what different results: namely, that graduates of commercial
and college preparatory programs appear to have more favorable

long run prospects than those from vocational and general

programs. Among blacks virtually no curricular. difference

appears for any criterion measure. Moreover, the wages of young

blacks do not appear to grow with either post-school training

or increased work experience.

13Sample size did not permit the same analysis among blacks.

s,9



CHAPTER VI

CONCLUSIONS AND POLICY IMPLICATIONS

This study investigates the'preparation of youth for
careers.. Using dat'a on a national sample of young men, we
focused on. those who graduated from high school but
attend coIlege to explore the relationships between specific
aspects of career preparation and a variety of actual perfor-
mance criteria relating to success in the world of work. This
chapter addresses the policy relevance of the most important .

findings of the study.

Occupatiowl Information

The analysis of scores on a general occupational
information test revealed several important points. As expected,
performance by the young men on the test was directly related
to socioeconomic level of the family and to scholastic aptitude
scores of the youth. However, controlling for these and other
factors, there was no consistent association between the amount
of information .possessed by youth and their high school
curriculum.

For a number of reasons we had originally expected to find
that commercial and other vocational students would outperform
those in the general track on the test. For one, vocational
curricula emphasize vocational matters, while the general
curriculum may not. In addition, since vocational students have
already made the choice of a specific vocational area, it is'
conceivable that they would have greater personal understanding
of the world of work and also would have acquired superior
information in the course of vocational counseling and aPsis-
tance received in connection with that curricular choice. None
of this, however, is supported by the data. Rather, the results
indicate that those already tracked to specialty areas in high
school possess no better general knowledge of the world of work
than those deferring such a choice. In fact, the findings are
consistent with the view that students may be tracked for
external, often custodial reasons unrelated to career
development.
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Second, the strong relationship between family background
and occupational information is itself a somewhat disturbing
finding. It suggests that schools do not do much to compensate
for differences in home influence on the breadth of career
horizons. Since there is evidence that greater occupational
information leads to better and higher - paying jobs, net of dif-
ferences in background and other characteristics, it is clear
that information is a very important factor in career prepa-
ration.. Therefore, we strongly urge educational authorities to
'give priority to programs that will enhance the amount and kinds
of such information among youth.

Vocational Training and Skills

Another important part of the process of preparing. youth
for careers is the provision of skills required for successful
performance in the world of work. This study employed several
measures to explore the adequacy of high school programs in
relation to trainingandskills.

First, it is significant that over 30 percent of all high
school graduates who did not go on to college expressed a
desire for additional training or education and that over 50
percent reported actual participation in some kind of additional
training, within the first years after leaving high school. On
both measures, the responses of commercial and other vocational
_graduates were found to be very similar to the responses of
youth from nonvocatiOnal curricula.

Second, analysis of the skill level ofthe jobs actually
obtained by graduates failed to support the view that commercial
and other vocational graduates are more able than youth from
other curricula to obtain skilled. jobs. Obverse/y, graduates
of the general track did not appear disadvantaged in this
respect. _)11 none of the measures could we conclude that commer-
cial or other vocational graduates were better prepared for jobs
than youth from other tracks.

Overall, the results indicate an important role for post-
school training and learning opportunities for all young men.
The fact that education and training do not typically end at
high school graduation- -even for those whose formal schooling
terminates at )11s point--suggests that it is unwise to promote
vocational ea,6cation at the secondary level as the last or only
opportuni for career preparation. Rather, school personnel,
including teachers, counselors and other support staff, should
be directed to provide inforMation on the nature. and role of
post-school training and learning and on the opportunities for.
such experiences.
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Unfortunately, there is also evidence that these
opportunities may not be equally available to all. While young
blacks reported a somewhat greater desire for additional train -
1-g than whites (90 vs. 30 percent), they received such training
somewhat less frequently (40 vs. 50 percent). This may mean
that access to training is limited for black youth by financial
brier or by discrimination. Labor market policies designed
to assist the establishment of youth in careers should be
directed against barriers of these kinds.

bti,,tly, the only significant reIaio ahip that as been
found between high school curriculum and post - school training
concerm... the type of post-school training received by young

whites. Among commercial graduates, such training was largely
_managerial in nature; for other vocational graduates it was
predominantly skilled manual training. College preparatory
.,eaduates typically reported professional and technical training,
tut union,: those from the general track no type predominated.
Thus, school training appears to be an extension and refinement

11' the career preparation process. Labor market policies which
would expand opportunities for post-school training and learning
would benefit both those whose career interests had -coalesced
during hiji school'and those whose had not.

Wages

Analysis of the relationship between high school program

u,1 'Alter laor market performance/ criteria that have been

emined points to no clear superi9eity of anycurricUlum for

n,dt on to Collegp Apong young white graduates

the reltive effectiveness of the several programs varies with

th choice ofcriteria; amo9K young blacks, there are. virtually

no Snil'icant curricular differences by any criterion.1

In contrast to whites, by most measures young blacks fail

to procress even vyth increased work experience and additional

trinin. The O'cression coefficients for these factors were
t'r-iuentlw nonsignificant and in many cases were negative. Thus

,-)ur conclusions in this regard must be tentative because

the limitations of small sample size, it appears that there

lilts to the extent to which post-school training and

1The sole instance of a curriculum difference amonr young
lilac:ks is that graduates of the college preparatory course held

j,L's uith somewhat higlier-Duncan'index score's than those from

uth(-r programs.



.--..rperi.noe are helpful in, advancing blacks. .14oreover, the

absence of curricular differences in labor market performance
should be cause for concern among those wto_viewvocational

-education-as-being especially important for youth. from minority
and disadvantaged backgrounds.2

In the case of whites, curricular differences vary by
criterion. Both cross-sectional and longitudinal analyses were
u:ied to ascertain whether there were differences among the
graduates of the several programs either in beginning rates of
pLgi or in the responsiveness of wage rates to training and work
experience. The results indicate that graduates of vocational
but not commercial) programs who also receive additional post-
school training enjoy significantly higher rates of pay than
_,.ther graduates. However, the wages of commercial and other
vocational graduates without additional training do-not differ
from the wages oLcraduates of the general track. Moreover,
there are no significant differences for any group either in
starting rates of pay or in the increase of rates of pay with
additional experience.

Among vocational graduates who received additional
training, the training was predominantly skilled manual train-
in., and the jobs they held were typically blue-collar positions
in manufacturing and construction. However we have ruled out
th,- possibility that.the wage advantage of this group is
attributable either to the generally high wage levels which
prevail in the construction industry or to the effects of
unionism.3 Thus, our finding may be interpreted as evidence
of a possible complementarity between come secondary-level
vocational programs and some forms of post-school training.

wouldbe the case if post-school programs extend and refine
that which was learned in school. The finding may also mean

-It mlght be well to reemphasize that we have not explored
all the respects in which vocational programs might be advanta-
,':eous over other curricula. For instance, we have produced no
,:vidence on the relative "holding power" of the different
curficala during the high school year3. In addition, such roles-

parenthood and citizenship may be better served by different
curricula. Lastly, there may also be aspects of labor market
:,:ucceso which our measures do not capture.

oee Chapter V, footnote 12 above.
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that the vocational curriculum serves as an entry credential for
certain killed manual training programs to which access is.
limited.

Career Potential

Analysis of the estimated career potential of-the youth
yields results which differ from the findings on wages. For
this purpose we have used the Duncan socioeconomic index as well
as the median earnings of the youth's most recent occupation to
represent his probable position in the occupational and wage
hierarchies in the-future.5 Comparisons of the graduates of the
several programs according to these variables suggest that
commercial and college preparatory graduates have the most fa-

vorable career prospects. Youth from these high school programs
are apparently directed toward white-collar occupations that

carry greater prestige (in the sense of the Duncan index) and

may also present greater opportunity for advancement over the

long run. It io interesting that these same two groups also
registered significantly higher satisfaction with their jobs
than did graduates of other programs.

Conclusions

Our analysis of the relationship. between career preparation
of youth and a wide variety of career-relevant performance
criteria fails to oupport the case that vocational education in
superior preparation for the world of work for male high school.-
craduates who do not go on to college. The absence of a
relation.1;hip between the vocational curriculum and criterio

4Of course, the observed relationship may be ent ely

spurious. For example, a youth whose father is a union carpen-
ter may choose the vocational track in school, may
completed a carpentry apprenticeship, and may al
Wan:(-:!2. If so, it might appear that the combing'
hac been effective, but it is also possible t
influence was the most important factor in b
and acquisition of skills.

ave

earn high
on of programs

t the father's
h job placement

5/de have drawn attention earlier tithe incidence of cases
known to. viclate our assumptions and have also noted that there

no evidence of a greater rate of increase in wages, during

::ears out of school, among youth with higher wilues on

these meanuren.
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measures used in the study is especially significant in the
light of historical debates concerning vocational edUcation.

-Proponents have argUed in the -past- that,-without-votatiorial
programs in the schools, youth are set adrift in the labor
market with dismal prospects for success because of the lack of
skills. On the other hand, when vocational programs are
criticized for developing highly specialized skills which are
subject to obsolescence, proponents have denied that such
programs are highly specific and have represented them as being
relevant to job clusters, providing for the student a broad
orientation to large sectors of the world of work.

The results of this'study suggest that vocational education
at the secondary level does not provide an advantage over other
curricula in either respect. They impart no better understand-
ing of the world_ of work, nor do they appear to provide a skill
advantage, for graduates desire and obtain post-secondary
training at no lower rates than do nonvocational graduates and
obtain jobs at virtually the same skill levels.

It must be emphasized that our results do not necessarily
mean that vocational education served no useful purpose during
the period covered by the study which would justify its generally
hi:Ther cost. For exampl,,, its possible effect in reducing high
:school dropout rates is only one of many questions that the
study has not addressed. Foranother, if young men select
vocational programs-for avocational reasons, analysis such as
ours will fail to uncover a comparative market advantage even'
for high quality programs.

Tn addition to all the foregoing, it must be recognized
.that from a methodological point Of view there may be imprecision
in the reports of respondents of the curriculum they pursued.
:loceover, aside from this, analysis of a national sample may
fail to reveal the superior. effectiveness of particular state or
local programs.

Nonetheless,;we believe the findings merit careful
attention. Corr failure to-obscrve a market advantage-among

voc;Aional gradliates_leads us to urge that each vocational
pror:rhm be examined for the presumed market relevance which is
co aten stated to be the basis, for its support. In this con-
nection it would be well, riven the greater cost of vocational
programs, to identify those types of careers for which the other
curricula provide -at least as good preparation.



Summary of Policy Implications

To summarize, the findings of this study have at least
fclr major impliCations for secondary schools and those respon-
sible for educational and training policy. In the first place,
those involved in secondary education need to be cognizant of
the fact that youth who select vocational specialty areas in
their early high school years appear to do so on the basis of
no'better information than is possessed by those who defer such
a choice. Society can ill afford to allow career foundations
to be developed so haphazardly. Schools must make special .

efforts to .impart to youth and their parents not only information
about careers generally but also about therole and importance
of post-school training and learning opportunities.

secondly, the contributions to several facets of labor
market successthat.iS provided by post-secondary training,
together with the finding that not all youth who desire such
training are in fact receiving it, emphasize the desirability
of increasing the accessibility of such programs to young men
Third, in the same context, the racial differences that have
Veen documented point to the need for conscious efforts to
promote additional training of young blacks. In this case,

however, such efforts must be accompanied by labor market
policies that will reduce di;:crimination and allow the same

pa: ;off to trainin and work experience for blacks ac is enjoed

T;ounl- whites.

F(_,urth, although the present study has produced no direct
evidence on this point, its findings are at least consistent'
with the hypothesis that while vocational education overall
cr-2tes no labor market advantaec for its graduates, there ma

be pe,:..ific. programs that do. It is incumbent on state and local,
education authorities responsible for the allocation of resour,:er,

amorw. pro;jram- to ascertain which specific types of careers are

bet served, each curriculum and to modify program offerinc::
to better :f7:VI the heels of ,;outh and society.

The suLestions summari7,ed aboVe are not novel, and eveal
of our recommendations coincide with those being advanced by

proponents of "Career.Education," In turn, these are also found

in earlier literature, including reports from the Educational
Policies Commission prior to World War II and proposals of the

"Life Adjustment" concept afterwards. Indeed much earlier

antecedents can be' found. These suggestions Lear reittion
hts,wf,-ver, lec-tu:;e the findim:s of this stud indIcitc !rtf,

c(_,ntinue to be rele,nt.
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The following is a discursive essay on statistical tests
of the significance of intergroup differences in regression.
The discussion is intended to elucidate (in a non - rigorous way)
various problems arising in the application of several recom-
mended methods.

To begin, there are many possible kinds of differences to
which the methodology under discussion is relevant. Figure A-1
contains four such possibilities in the case of two groups.
(i.e., the total sample is comprised of.two distinct subsets of
cases) and a model with only one independent variable. That is,
the model shown in equation (4-1) below:

Yj a al1' ej'0 Xj e
j

is the stochastic (A-1)

term

is performed twice: firs or n which

lie in Group 1 and again for the cases j = n1 1, N for

those in Group 2. The resulting estimated regression coeffi-
cients for each group are used to plot.a separate regression
line for each.

In case (a) of Figure A-1, there is no difference between
the regressions of the two groups. In (b) the regressions
differ with respect"to intercept but not with respect to slope,
for the lines are parallel. In (c) there is a common intercept
point, but the slOpes differ. Last, in (d) there are differ-
ences in both intercept and slope.

These hypothetical cases could conceivably represent, for
example, possible relationships betweenwagef rate and experience
for graduates of two different high school programs. Case (d),

for instance, would portray a situation where one group of
graduates begins at a lower wage rate than the other, but
eventually surpasses the latter due to a higher payoff rate to

work experience.

These examples do not exhaust the possibilities. It is

coneeivable, for example, to encounter a situation where the

domains or ranges are nonoverlapping. Figure A-2 shows such

cases.

Various methods have been recommended for the study of such

phenomena (Chow, 1960;. Cramer, 1972; Fisher, 1970; Gujarati,

1970a and 1970b; Kullback & Rosenblatt, 1957). It will be

r:thown, however, that the common basis of the recommended methods

is flawed in important respects, reducing the confidence,with
which they can be applied. Essentially, each involves testing
the statistical significance of the "contribution" of d
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Figure A-1. Possible instances of a difference between
A A

regression lines for two groups (Y = ao + al X
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Figure A-2. Possible differences between regression lines for
two groups, with nonoverlapping domains or ranges.

(Model: Y = ao + al Xl; ellipses represent

concentrations of data.)
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variable (or, of a set of variables) in reducing unexplained
variance in the criterion measure. The following is an over-
view of these statistical tests.

F-tests and t-tests in Regression

In the first place, there are a variety of ways in which
the "contribution" of a variable (or, set of variables) can be
measured. Theil (1971) discusses two ways of allocating the
total explanatory power of a model among individual variables,
which he calls "unattractive" (p. 168) because each can yield
"negative" portions. In matrix notation these are:

Ac A A A A
' y = 0' X' y and y' y = $' X' X $.

The method most commonly adopted involved "increments to

R
2

which can be calculated as the difference between (a) the
total explanatory power of a model when all explanatory vari-
ble are included and (b) the power where selected variable(e)

excluded. This difference is then attributed to the
selected variable(s) iequestion and subjected to tests to
determine its probability_ of being Significantly different from
zero.

of the difficulties with this approach is that the
sumQf allx"increments" will not necessarily equal the total
poWer of the model. In fact, it may differ in eil:her di r: ction.
Thetamount of the understatement or overstatement may be called
"shared" explanatory power, "interaction" amongAte=explanatory
variables (Theil, 1971, p. 168), or "the multicollinearitY
effect" (Theil, 1971, p. 181). It arises from interdependence
among the explanatory variables.1

The data in Table A-1 illustrate the application of the
three decompositions discussed thus far: "incremental explained
sums of squares" and the two relationships pointed out by Theil.
In example (A) values are entirely well-behaved in that no
negative values arise under any of the three methods of allocat-
ing explanatory power. In such a case, one might calculate, the
proportional AESSi and illustrate with a diagram (Figure A-3).

1
If there is no interdependence, the problem

arise and the increments will sum to the, total. This special
case is not of concern here,



Table ALI

Decompo.ition of Explanatory Power: Three Example:. and Three Methods

Method

(AE SS la ($' X' X 0)1) (0' X' :,)c

(A) I f (X6, X8)

(DI.aper Smith, 1966,
Table 4.3, p. 116)
Allocation to X

6

8.59d
8.99 12.84e

Allocation to X
8

39.P4 37.49 41.34

'Shared" power 9.75 3.65 (x2)1)
Total model 54.18 54.16 54.18

(B) Y g (X2' X3)
0ohnston,-1972, Table.
5-4, p. 147)
Allocation to X

2
1173.7 1209.7 1192.4

Allocation to X 8.2 8.4 - 9.0
3

"Shared" power 1.5 - 17.4 (x2)b
c

Tot1 model 1183.4 1183.4 1183.11

(C) Y = h (Kl, X2)

(Gujarati, 1970b, Table
1, p. 19) ..

Allocation to xi .03155 .051 - .023

Allocfilion to X
2

.17116 .'.:78 .204

"Sharcd" power -,02136
.,,

.07a (x?)
b c

Total r. del .18135 .181 4.181

'e. All nthr.b,:rt- subject to rounding error.

a
Calculation Crf zlloeati

A2
on to Xi = F.= a

A2 2

a a 1 aii where aii -1.--tt-gtirtat-clement in

to X.. "Slr?r,,,,i" pc:er = [?L'S - E

A2
variance of

(X' X) corrapondirr

A n A A n
b
Calculatioa for allocation lo Xi = $ E X. . "Shared" power'= Bi si E xi X.;

note that be(-Iuse thcrc is both an (i, j) term and a (j, i) term which are
-equal to one atother, we dcnote the "::hared" as "(x2)."

A n
Calculation- {'or alloation to X. = $. X,

1
y. There is no "shared"

comconent with trilL7.methi._
2din. this ea. , (8.59) =- (1 - r6,8) x (8.99), with r698 being the zero-order

correlation coc iciert letween X6 and x8; 2.698 = -.21t r293 = -.17, and

r Th 1 (1971, p. 166, equation 1.9).

`lit thin cLe, (1::M4) + (3.85).

11.8
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Figure A-3. Decomposition of explanatory power. (Using

calculated increments to R
2

on example A of
Table A-1.)
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However, in this case one might challenge the test of AESSi as

unduly conservative. For instance, one might argue that the
"shared" portion be distributed (e.g., half to X

6
and half t6

) before performing the tests. .SuCh a step would then leadX3

to values greater than 8.59 and 35.84, increasing the likelihood
of significance. In sum, by testing "only" the values 8.59 and
35.84 one ignores explanatory power which is accounted for
jointly, the inclusion of which may well be warranted.

The same reasoning can apply in case (B), where again a
positive "shared" value can be distributed and where, inciden-
tally, both the second and third methods yield negative values.
Finally, in example (C) one might challenge the test of AESSi

on other grounds. In this instance, it could be argued that the
test is overly liberal in ignoring negative "shared" power.

One is forced to conclude that F-tests and t-tests of
individual variables- -which necessarily on the calculated
HESS.- -may either understate or overstate the powe;. of a vari-

1

able. By similar reasoning, F-tests of the contribution of a
set of variables-=are subject to the same criticism. These
relationships are important to bear in mind when considering
specifically the_Methods recommended for testing intergroup
differences in regression.

Recommended Methodology: Recent History

In the relatively recent past, such writers as Kullback
and ROSenblatt (1957), Chow (1960), and Fisher (1970) have
addressed the' construction of tests for assessing the presence
of differences among subsets of a sample. Essentially these
test the hypothesis that one (or more,.or all) regression coef-
ficient(s) does not differ across groups by testing the change
in unexplained sums of squares due to the introduction of a

constraint. That is, the recommended methodology is a special
case of tests of a general linear hypothesis.

More recently, Gujarati (1970a and 1970b) presented an
alternate means to operationalize the performance of such tests
by using conventional t-values of dummy variables and inter-
action terms. In contrast to the earlier writings, which were
largely advanced mathematical presentations, Gujarati's articles
wee discursive illustrations of.technique.

Lastly, Cramer (1972) criticized Gujarati's approach,
reanalyzing data frot Gujarati's example in an analysis of
variance framework more nearly resembling the approach suggested
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6

by the earlier authors. Gujarati's technique and Cramer's
method of reanalysis provide sufficient contrast in approach to
facilitate reviewing the many problems associated with the
underlying basis of the methodology. '

The Gujarati Approach

The method advanced by Gujarati (1970b) for tenting the
equality of regression relationships among substrata involves
the creation Of additional terms. These terms are the products
of (a) a set of dummy variables which are "group identifiers"
and,(b) the set of explanatory variables in the basic model.2
Gujarati claims to ascertain not only the presence of differ-
ences, but the nature of such differences, by observing t-values
associated with the coefficients of the created terms. Begin-
ning with a model containing two original explanatory variables,
he identifies four subsets of interest in the sample and performs
the following regression:

where:

yj a0 al(D1j) a2(D2j) a3(D3j) +-a4(xlj)

+ 15(DIJX,J) + a6(D2jX1j) + a7(D3jXij)

+ a8(X2i) + a9(DijX2i)

+ a (D ) + .11 3J 2j ej,

X X
lj' 2J

k = 1,2,3Dkj,

(D X .) (D
.)

)
kJ 1.1 k 2j

a10(D2jX2j)

'j = 1, ..., A-2)

= original' explanatory
variables for jth
observation.

= dummy variables (= 1 if
observation j lies in
group k, = 0 otherwise).

= interaction terms, the
product of a dummy
variable and one of the
original explanatory
variables.

2
The intercept is considered one of the explanatory

variables here.
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5, a6, a7

a9' alo' all

= differential
coefficients

= differential
with respect
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intercept

coefficients
to X.

= differential coefficients
.

with respect to X2.

= stochastic term.

Specifically, the method involves, examination of the t-
values for the differential intercepts (i.e., t-tests of al,

a2, and a ) and the differential slopep (i.e. t-tests of
3 a5,

and a11). He states that, at the extreme, if

none of the t-values is statistically significant, then it can
be concluded that the regressions for the groups do not differ.
While perhaps intuitively appealing, there are several major
problems with this approach.
,

Problems with Gujarati's Technique

First, as Cramer's article later pointed out, it is not at
all valid to test:

H0: -a-a- a6 a70 1 a2 a3 5
a
10

=
all

=,0 (A-3)

by "eyeballing" t-values. Second, his technique involves the
selection of a "reference group," against which other groups are
compared. There are at least two. pitfalls' the use of a
reference group.

Forone, consider performing the basic equations for each
. group-separately, leading to k = 1, . regressions; that
is: e

4

-1-(9 X + r9 X
1 11 1 21 2 -1

Y2 a02 a12X1 a22X2 e2

Y3 a03 a23X2 e3

Y4 r'014 a24-X2 c4

(A-4)

0

The results from the four regressions could be identical except
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for the four coefficients of X suppose then that a <
19 11 12

(113 a14.
.one analyst choosing group 2 or .group 3 as the

reference group may find no statistically significant difference
in a model of the form of equation (A-2), while another who ".

chose group 1 or group 4 might well find statistically signifi-
cant differer..!es, particularly in the comparison of 1 with 4.

The second pitfall arises from the covariance of the
regression coefficients. Generally:

V (S) = a
Ao

(X' X)-1.

The separate regressions in (A-4 necessitate K matrices
.

-1
(X' X)k . At the same timeequat on (A-2) necessitates 44

-1
(X' x)

combined.
It can be shown that the diagonal elements

(A-5)

in the K matrices (X' X)
-1

correspond to the diagonal elements
A2

1.= a
combined

A
However,

-1
in (X' X)

co bined*
(
ak

is a neCeL'Igry

assumption (Chow, 1964 Fisher, 1970; Toyoda, 1974), whose
violation will affect the t-values of regression coefficients
in an. equation of the form of (A-2).

Specifically, it can be shown that. iSe.)
ref

, the set of

standard errors which correspond to the set of i coefficients
produced for the reference group in the coMbined-model, can
differ.from (Se.1

ref'
the set of coTresponding standard errors

'

for the. equation (A-4) on the reference group alone because of
unequal residtal variances. In fact, it can, be shown that:

A
{Sei1 = fSe.

'ref 2.)1ref

A2

a combined

A2
aref

1/2

(A -6)

For the terms of equation (A-2) which are differentials between
group hand the reference group:

2 2
A

,A2
(SeOref (Seilh i/2 .

iSeilh-ref "I Lacombined c i'N A0
cr'-

)] (h-7)

aref h



That is, while the four regressions in (A-5) may be -

identical except for residual variance, the results of (A72)
can differ with dhoiceLof reference group. The t-values of the
reference group coefficien s underthe alternative choices of
referende group, will v, y positively-with the residual vari-
ances of (A-4) In addition,-given a-choice of reference-group,
the t-values for differential terms will vary positively with
the residual variances of (A-4).

Thus analysts may reach different conclusions depending on
choice of reference groups. This, is not acknowledged in
Gujarati's presentation. Moreover, the author's assertion that
A
(Se.1

ref
is available from the results of (A-2) via':

h-

S. . (4 (a4) Var. (a5)

+ 2 Cov. (a4, a5)]
1/2 ' (A-8)

ignores resiri variances and is therefore incomplete.

Third, the matrix of correlation coefficients which underlie
the computation of'equation (A-Wcontains many very high-values,
several exceeding 0.95. This occurs because of .the definitional
interrelationships among the constructed terms (e.g., between
D 'and D X

1
An d, Alio between D1 X

1
And D

1
X
2
)f.

1 4

As a consequence of these correlations, the detqrmin ant of
'the correlation matrix in Gujarati's illustration is approxi-
mately 0.6 x'10-11. .Unfortunately, analysts adopting his

usingusing various computer programs and various datasets,
may not know when serious-erro .leas been introduced dUring the.

,

calctlation of (X' X)
-1,

given such small values for the
determinant.3

.
.; Tnis might be called "extreps multi.collinearity," and

-consequently cine might questtah:the,standard errors ofrthe
regression coefficients which the alithor presentsfor thkg model.
HoWever,'even this cage of an- extremely smalldeterminant; it
is still-possible to begin with the standard erroys from -tche:.
highly-multicollinear model' and arrive atthe Adidard errors of
the regression coefficients' which,are computed in regressions on
each group separately. That is, there is no evidence that the
;standarderrars have become unstable or non-calculable with the
'multiple regression computer program used here,.

3 0

le.P1
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Fourth, as was shown earlier, t_- values which are functions
of AESS, re affected by interdepenence,among the X's. Table

A-2 coitains t-values computed from seven separate regreAions
on Gujarati's data. Each of the regressions includes an
iintercept term, X1 and X), aid the selected differential terms

shown for each in the table. As is evident, thp introduction
of differential terms on only one dimension (i.e., on the
intercept alone, or on. either of the X. alone) yields signifi-

'cant t-values at p < .10 regressions 1, 2, and 3).
However, as more winclusive" tests are performed, t-values fall
precipitously as the toppo'rturtity for "shared" explanatory power
increases. .This phenomenon is a direct result of the use of
Variables which are-highly intercorrelated because explanatory
power is attributed less to individual variables and more to the
,"shared." It is doubtftl that the t-values j.n regression 7 of
the table are at all useful. --1

It is-noteworthy that Gujarati so reported results from
an abbreviated stepwise model, where terms were-allowed to enter
by sequential F=test. In fact, he' reports from the t.Ltests'on
equation (A -2) that no intergroup differehces exist and from the
stepwise, model that differences'do exist, leaving the reader in
doubt as td the outcame,of the tests. Curiously, his stepwise
sequence did not initially involve the forced entry of X

1
and

X but the igtercept was'forced. This is entirely arbitrary,

and analysts will get different answerm from the different
"starting positions-ii: Moreover; a backwards elimination begin-
ning with. the' fdliAllodel also produces different results. In
any event, failure to force entry of original variables is
serious; eitherone has a model or one does not. The test of

,differences among.subset'S presupposeso regression model.-

Problems with Cramer's Approach

Cramer.reviewed Gujarati's approach and reanalyzed the same
data. Unfortunately, Cramer's reanalysis is not as illuminating
as his criticism of the method proposed by Gujarati; the article
.is not at all clear as to which hypotheses are'tested, or why
these were selected.

At least part of the difficulty arises from peculiar choice
of terminology. For example, the first. test of Cramer's .

reanalysis uses the model shown as equation (A-2) above. The
discussion of results, however, is disassociated fram the model.
Ratiier, Cramer refers to "treatment effects" and "regression
coefficients" as being mutually exclusive--the former consisting
of {al, a2, and a33 and the latter 4/5, alo, and all).
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Table A-2

t-values of Differential Terms Added to Y = ao alx, + a2X2 in Different

Combinations*

Added terms
tttt

D1 D2
7D
3 1X1

tD3X1
7p1x2 D2x2 1D3x2

1. D
1,

D
2' .3

D3 2.45 0.29 1.88

2. D
1
X
11

D
2
X
1'

D
3
x
1

2.50 0.20 1.75

3. D1k2, D2X2,
3

D..X
2

2.57 0.19 1.86

4. Both (1) and (2)
above 0.09 0.07 0.77 0.45 0.10 0.53

5. Both (1) and (3) .....

. above 0.18 0.23 0:19 0.66 0.18 0.13,.

6. Both.(2) and (3).
. above 0.23 0.05' 0.56 0.55 0.01 0.79

7. (1), (2), and (3)
nbOve 0.09 0.15 0.66 0.14 0.15 0.75 0.58 0.01 0.61

Note: Each-horizontal rowLeoatains t-values from a separate repression
equation which contains (1) tiLa intercept and XI and X2 and (2) a

selected set of interaction terms; in addition, all t-values are
shown as. abrolute values.

Source of data: Gujarati (1970b).

12,6
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That.is, Cramer'c presentation does not consider al, a2, and

az_"regression coefficients."

In any event, Cramer's first test, stemming from equation
'A-2) is an F-test of:

H0:
a5 a6 a7 a9 alo

= 0. (A-9)

This is a test of the contribution of all six D
k
X. controlling

for X
1,

X
2

and D
k.

However, little is presented by way of

explanation tor the choice of the test beyond giving different
names to various coefficients. Such a test ignores the rich
Complexity of possible relationships shown in Figures (A-1) and
(A-2) above.

One can better appreciate the substance of this test by
recalling that, in the presence of correlated independent
variables; the sum of "unique contributions" to reducing
unexplained variance does not necessarily equal the total
explained sum of squares of the model. In the case of-equation
(A2) the "shared" or "joint" is very large in size relative to
the "unique." Using the explained suns of squares calculated
during the regressions shown in Table (A-2), the total was
"decomposed"4 (Figure A-4). Cramer's hypothesis is effectively
a'test of the sum of the following three components froth the
Figure:

+.02697

+.02755 (A-10>

.04742 attributed to [a5, ae a7, a49' a10,-and

au).

The null hypothesis is not rejected, which may not be at all
surprising. Cramer then presents a second hypothesis, naively:

4 %
The method of this decomposition is described in Newton

and Spurrell (1967).



Attributed to a2, a3} Attributed to f a6, ,:7171

Attributed to {r,,9'
-102 all}

Figure A-4. Decomposition of explanatory power due to
a2'

a3' a5' a6' a7' a9' al0' all
of equation A-2.

IFS
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-.GIVEN: Y. 'T +TD +TD. +7D . +TX_
0 10 2 2 3 3 4 lj

+ n'
5
X +

j = 1, N; (A-11)

H0: 1- = +=T= O.
0' 1 2 3'

This is rejected, as he tests the sum:

.01776
-.01251
.16186
.00413

(A-12)

.17124 attributed to {al, a2, and a3}.

On the basis of these results, he accepts equation (A-11) above.

By comparison, several other possible models have higher R
2

vali'les than this one (e.g., compare in Table A-3 Cramer's choice
which is equation 1 in the Table with equations 7 and 8 in the
Table). Indeed, it appears that Cramer has accepted the
relationship shown in Figure 1(b) above when 1(d) better
describes the data.

Another way of viewing Cramer's method involves considering
the F- statistic itself. Table A1.4 contains the values of
explained 'and unexplained sums of squares at various Stages of
one particular stepwise sequence, again with the same data. The
F-statistic for reduction in error variance due to a set of
variables is:

AESS/Adfi
F (A df1, df ) -

l' 2 USSidf2
(A-13)

From the values in Table A-4, six different F's can be computed,
depending on whether stage (a), (b), or (c) is the "starting"
model and (b), (c), or (d) is the "ending" point. Rather than
compute these, the reader's attention is directed to the inputs
of such calaulations.

First, the effects of interdependence are clear. The .

Explained Sum of Squares increases substantially with the entry
of the first set of differential coefficients--that is; between
(a) and (b)--and very little thereafter. Thus, the "shared"
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Table A73

Comparison of Explanatory Power of Alternative Models

Independent variables Summary
statistics

Intercept term plus

1) X
1

X2, D
1,

D
2'

D
3

2)x-x DX DX D
l' 2' I l' 2 l' 3

X
1

3)
X1,

X2,
D1X2,

D2X2, D3X2

4)_)(x D
D2'

D
1' 2' 15 2' 3' l' 2 l' 3

X
1

5) X1, X2, D1, D2, D3, D1x2, 12x2, D3X2

6) X1, X2, D1X1, D2X1, D3X1, D1X2, D
2
X
2

D x
3 2

7) X1, X
2' D3, D1X1

8) X1, X2, D3, D1X2

9) XDDDD
2' 1, D2, D3, D1X1

R
2

R
2

.345 .248

.344 .248

.360 .265

.366 .202

.365 .201

.374 .212

.354 .280

.359 .286

.348 .253
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O

Table A-4

Explained and Unexplained Sums of Squares at
Different Stages of a Stepwise Regression

Stage

Explained
sums of
squares
(df

1
)

Unexplained
suns of
squares
(df

2
)

(a) Enter ao al, a2

(b) Add D
1,

D2, D
3

(c) Add DiXi, D
2
X
l' D3X1

D2X2, D3X2
(d) Add,DIX2,

.18135
(2)

.35259
(5)

.37424
(8)

.4000l
(11)

.8415o

(37)

.67026

(a4)

.64861

(31) ,

.62284
(28)

Note. Calculations were drawn from selected steps
of a forwards stepwise model with arbitrarily-
selected sequence of entry.
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power emerges at the first opportunity. 5 Secondly, at least
in this example, calculations of the F between (a) and (c), as
well as between (a) and (d), involve increases in both Adf

1
and

----
the quantity (USS/df2). Each of these leads to smaller F-values.

sum, it nppears-that-tests-of-an increas-ing number of regres
sion coefficients can lead directly to a higher probability of
finding "no significant difference" whatever. Indeedf the F
from (a) to (d) which is formally a Chow test of the equality
of all regression coefficients is:

=1.09 (A-14)

which is not statistically significant at conventional levels,
and which would lead one to believe that. no difference whatever
can be supported. In this instance, it appears that the tests
obscure the existence of the very relationship one seeks to
uncover.

Conclusions

Unfortunately, we emerge from our review without clear
direction to a superior alternative. Scae avenues seem promis-
ing. For one, analysts may be wise to perform the separate
regressions of the form of (A-4). For another, we nave
reorganized the decomposition of Figure A-4 by considering the
subset--not the variable--of prime importance (Figure A-5).
This certainly appears to be more useful than that which under-
lies Cramer's approach.

In addition, we suspect that stepwise methods can be useful
if appropriate care is taken. For example, beginning with the

__original variables (i.e., the intercept, Xi and X2) sequential

entry by t-test of all possible differential terms (e.g., al,

a7' alo, and all of equation A.2) may

illuminate important differences with respect to either particular
variables or groups before interdependence biases t-values and
F-values.

5The problem being illuminated here is closely related to

the discussion of equations.1, 2, and 3 of Table A-2 above.

1.31
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Attributed to (al, a5, Attributed to {a.2,
a7' al())

Figure A-5. Ilternative decomposi

to al) a2, a3, a5, a6

equation A-2.

Attributed to 1-013, a7' all}

on of explanatory power due

age. a10' all Of
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Lastly, in the_absenee of definitive methodology, We would
argue for experimentation with both models and choice of
reference group. At least in the case of micro models in the
sc.Aal sciences, relationships are seldom overwhelming. The
careful analyst may require several approaches to ferret out the
form which best describes his data. While such an apprcach may
be criticized when-it leads to fittinghthe charattircnscxF-a
particular sample, it will not be conservative for uncovering
differences on specific variables and for individual subsets
when they exist. Further research can then assist in determining
the extent to which findings can be generalized.

In the present study we use an heuristic, explanatory
approach. Specifically, when we desire to test differentials
in a single model on more than one slope or on both the intercept
and one or more slopes, we proceed as follows:

'(1) Enter as control variables those in which we
are not interested in performing a test of
intergroup differentials.

(2)_ Add the variables in which we are interested
in possible intergroup ditferentiqls.

(3) Observe the results. when differential terms
are then added under various circumstances
(e.g., forwards F-tests or "backwards
elimination").

(4) Judgmentally select the model which best
portrays the presence and extent of differentials
among substrata on the dimensions examined.

111
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Table B-1

Regression Results: Occupational InfOrmation Test, by Race (Respondents
"Enrolled in Grades 10, 11, or 12 in 1966).

Whites, Black:
Exp anatory variles

Coefficient t value Coefficient t value

Scholastic aptitude .12 8.59** .18 6.70*
Socioeeond)mic index .29 2.53)(A .81 360"
Grade attendirw, 1)66 1.81 7.92" 1.17 2.62-
Ever worked, 1966 .49 1.03 3.01 3.53''
Retidence at age 14
hural farm

a a
... ...

b b

_Rural nonf-rm 1.51 1.98** ... ...

Small city 1.02 1.68,. 1.54.b 1.4g
-b

Medium -sized city 1.21 1.78** ...

Large cit 1.42 2.26 2.18 2.09.*
High school curriculum
General

a a
... ...

a a
..-. ...

Vocational -1.08 -1.72* - 1.41 -1.42

. Conraercial .25 .23
c.

... ...c

College pruparatory .51 1.19 . .02 .03

Intercept tern -4.29 -1.48 -10.51 -1.94

Regression statistic:.
Adjusted 1.2 .19 .33
F ratio X22.01 16.85
Sw1ple size (n) 1,003, 257

Dependent varin1,1e
Mean value 33.18 29.00
Standard devi%tion 6.21 6.84

Tesults ,re besed'on weight,-d regression, where each ca,:e is
weighted It, the inverse of the sampling ratio.

a
Referinice ;Troup; the coefficient of each other Variable in s,me scrie:;

repres,nts the ievittion of that group from the referfnce group

bDuc to small r:+nplc. cize among blacks, "rural farm" and "rural nonfarm"
were carbined to serve as the reference group .(see footnote a), and "small
city" and '",)di-km-sized city" were co:.hincd.

'flue to rmoll ::,mple size, blacks from the cermercial curriculum were

excluded.
4 Sitnifican;. at .10 level (two-tailed test; shown for variable.s ba.:ed

on curriculum only).
-V 4 :'7.ignifirant at .05 level (on -W'-c.)1 tesi for control varl:d,1)!-;

two-tailed t.7).:t- for variabl,t: bad ou curriculum).

a

A

136
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Table B-2

Regression Results: .Occupational Infoi:mation Test, by Race (Respondents
withWelve oars of School; Not Enrolled in 1966)

Explanatory variables
-Whites

Coefficient t value Coefficient t value

Seholautic aptitude
Socioeconomic index
Military service, 1966
Recidenc at age 14

Rural farm
-- Rural nonfarm

Swill city .

Medium-sized city -

Large city
Years of work experienee,

1966 .

Received training,'1966
High school curriculum

General,
Vocational
Conmercial
College preparatory

Intercept term

.16

.60

.31

a
...

.63

.28

.22

1.30

.59

- .03

4
a

- 1.10
.

.04

1.32
12.29

6.52**
3.17"

-, .45

...

. ...

.69

.38 .

.25

1.56

4.h8***

- .06

a

-1.49
- .04
1.82*
4.05

.11

1.11.
-1.08

b
-is

...

- .64b

2 :1.12

- .87

a

-1.37
...

- .43

31.91

1.90**
2.67**
- .50

b .
":b
...

:

34
b

...

1.116

.67

.55

a

- .68
c

OOP

- -.20

2.11

Regression statistics
Adjast4 .17 .19

F ratio 8.91 3.30
Sample size (n) 474 92

Dependent variable
Mean value 37.35 32.24
Standard deviation 6.17 6.71

,,,Note. Results are based on weighted regression, where each case is
weighted by the inverse of the sampling ratio.

10c-: footnote a, Table B-1, Appendix B.
b
See footnote b, Table B-1, Appendix B.

See- fc;Otnote e, Table B-1, Appendix B.
A Signific. ut at .10 level (two-tailed lest; sh an for variables bused
y on curriculum only).
**, Sicnifirnt at .05 level (one-tailed. test for ontroI variables;

two - tailed test foi variables based on curriculum).
.

O
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Table B-3

Continued

Note-.--:Reaultr;-abaSed-On weighted regression, where eachCaeis.Weighted
by the inverse of the sampling ratio.

aEach horizontal line is a separate regreSsion; the dummy dependent variable is
given in the leftmost column; and independent variables are identified as column-
headings. Cell entries are regression coefficients and i-values.
b
Due to small sample size, blacks were excluded from the analysis:

e
Not entered; F < 0.01:

Significant at .10 level (two-tailed test; shown for variables based on
curriculum only).

** Significant at :05 level (one-tailed test for control variables.; two-tailed
test for variables based on curriculum).
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Table B-5

Regression Results: CEO Ratings on 1969 Job, by Race (Employed Wage or
Salary Workers with Twelve Years of School and Not Enrolled in 1969)

Explanatory variablek
Whites Blacks

Coefficient t value Coefficient t value.

Residence in SMSA, 1969 .02 - .12 .13 .28

Scholastic aptitude .01 1.42 .02 1.19
Socioeconoldc index .06 1.19 014 .01 .05,

Occupational information .01 1.06 .04 1.49
Military service, .3969 .44 -2.26** .77 1.58
Years of woik experience,

1969. .16 5.18*4 .09 -1.41
Received training, 1969 .77 4,41** .61 1.65**
High school curriculum

General,
Vocational
Codaercial
College preparatory

Intercept term

a
...

.19

.24

.45

6:59

a
...

.90

.65

1.99**
7.23:

a
.

.16
b

...

.63

6.20

..
a

- .37 '-,

b
...

1.13
4.64

Regression statistics
Adjusted R2 .13 .08
F- ratio - 9.23 2.25
Sample size (n) 570, 127

Dependent variable
MeaU'value 10.04 9.05
Standard deviation 2.02 1.92

Note. Results_ are based on weighted regression, where each case i3
weighted by the inverse of the sampling ratio.

a
See footnote a, Table B-1, Appendix B.

beee footnote. c, Table'B-3, Appendix B.
Significant at .10 level (two-tailed test; shown for variables
.11aed on curriculum only).
Sigrifficant at -.05-leveljone--tafIed-testT.for-control-variablcs;
two-tailedtest for variables based or curriculum).
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Table B-6

:139

Regression Results: SVP Ratings on 1969 Job, by Race (Employed Wage or
Salary Workers with Twelve Years of SchoOl and Not Enrolled in 1969)_,

,

-Explanatory variables
Whites Blacks,

Coefficient t valUe Coefficient .t value

Residence in SMSA, 1969 -.19 -1.65 .12 .52 .

,Scholastic aptitude .01 1.20 .01 1.14
Socioeconomic index .04 1.04 -.00 - .06
Occupational information -.01 - .56 .02 1.78x4
Military service, 1969 -.23 -1.71** .49 1.90
Years of work experience,

19G9 .11 5.2114- -.10 -2.95
Received training, 1969 .09 .72 .27 1.37
High school curriculum

General
a

...
a

...
h. ... .....

a

Vocational .21 1.43 ,06b .26
Commercial .13 .52 ...

b
...

College preparatory :25 1.54 .19 .66
Intercept term .27 .42 -.03 - .04

Regression statistics
Adjusted R2 .05 .10
F ratio 'Loll 2.63
Sample size (A) 570 . 127

Dependent variable
. Mean value 1.62 1.28
Stundard deViation 1.35 1.02t

Note. Results are based on weighted regression, where each case is
weightel ty the inverse of the sampling ratio.

a
See footnote a, Tale B:1, Appendix,B.

b
Sec footnote e, Table B-1, Appendix B.

Significant at .10 level (two-tailed test; shown for . variables

based on cUrricubm only). ''
.

Significant at .05 level (one-tailel test.for control variables;
two - .tailed test for variables based on curricubua).

01



Table B-7

Regression Results
a

Hourly Rate of ray, 1969; by Race (Employed W%,,:e or
Salary Workers with Tvelve Years of School and Not Enrolled in 1969)

.

Explanatory variables
Whites Blacks

Coefficient t value Coefficient t value

Residence in South, 1969 -.36 - 3.55A* - .71 _5.29X*
ResIdenee in SMSA, 1969ci .31 3.404" .26 1.47
Scholastic aptitude .01 3.28** .00 .81
Socioeconomic index .01 .33 .02 .61
OCcupational information .02 2.41A4 .01 - ..92
Military service, 1969 . -.10 - .99 .16 .90
Years of work experience,
1969 .17 -10.02A* .03 1.34

Received training, 1969 -.03 ..- .32 - .01 - .04
Differential terms

Years of experience
(vocational) -.07 - 2.1344

b
...

b
...

Received training
.(vocational) .79 3.344

b
...

b
' ...

Intercept term .29 0 .60 1.75 3.54

It

?egression statistics
Adjusted R2 .29 .29
F ratio 23.47 7.59
Sample size (n) 559 127

Dependent variable
Mean value 3.18 2.65
Standard deviation 1.18 .82

Note. Results are based on weghted regression, where each case is
weighted by the inverse of the sampling ratio.

Each regression was run stepwise. Results shown are for the step at
which all control variables had entered, but only statistically-significant

- differential terms had entered. See Table B-8 for other variants of this,
model for whites.

NOt.entered in ,,equations for blacks; F to-enter:% years (2.10), training
(1.33). The value 2.10 represented th:e'strorEiest of all differential terms
for black youth, leading to t = 1.45.

Significant at .10 level. (two-tailed test; shownfor variables based
on curriculum only). 0

44 Significant at .05 level (one-tailed test for control variables; two-
tailed test for variables based on curriculum).

Ir



Table B-8

141..

Regression Results: Hourly Rate of Pay, 1969 (White Employed Wage or
Salary WOrkers with Twelve Years of School and Not Enrolled in 1969)

Explanatory variables

Differential terms Additio I control
fprceda variabdesb

Coefficient t value Coefficient t value

IlesidanCe in South, 1969 -.36 -3.47** -.20 -2.12**

Residericc in SMSA, 1969 .31 3.36" -.31 3.73t*

Scholastic aptitude .01 1.30* .01 3.65**

Socioeconomic index .01 .52 .00 .03

Occupational information
Construct inn

.02
c .

2.45***
c

.02

.7S

3.10**
7.05**

Union . . ...
c

... .52 6.33**

Military service, 1969 -.09 - .88 -.11 -1.19

Years of experience, 1969 .17 8.67N* -.16 8.61**

Vocational differential --.04 -1.09 -.05 -1.38

Commercial differential -.00 - .04 -.00

College preparatory
differential ... .04 .98 .04 1.13

Received training, 1969 -.02 - .15 -.08 - .79

Vocational differential .75 20.99** .84 3,66*A

Commercial differential .11 .27 .00 .00

College reparatory ,.

differential .01 .05 .16 .68

Intercept tent .46 .90 -.07 -- .16

Vocational differential. -.16 - .74 -.16 - .80

Commercial differential -.26 - .58 7.08 - .24

College prcp:tratory
differential -.29 -1.22 -.35 -1.61

Regression statistics
Adjusted Rd .28 .40

F ratio 14.26 21.78.,

;amble size (n) 559 559

Dependent variable
Mean value .. 3.18 3.18

Standard deviation 1.18 1.18-

-Note. Peoulf. art -Laced on weighted regression, where.each case is
weic.i,.1 by the inverse of the aamplir.:; ratio.

aThis regrei,sion dii:fe1.c from the icgressic.n !'or white youth in Table B-7

in that all differeatiel te,rms are forcid into the model. Differentials

for curricula other than geneal arc reported un,ler each of the three

varial,les being tested: years of work experience,. Received training, and

the inter,.ept term. /

bThis regressien Differs from that reported in footnote "p" above in that

two additional con col variables are in.2lued: construction (a dwany

variable for industry of .1.969 job) and union (a duszky term for whether wages

at 19t'9 job arc deternined under a collective bargaining agreement).

c
Not entered; see footnotes "ate' and "b." -

* Significant at .10 level (two - tailed test; shown for variables based

on curriculum only).
** 5i at .05 level (one- tailed test for control variables;

two-tailed test for variables based on curriculum).

141
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Table B-9

Rcgression-Resultsa: Hourly Rate of Fay, 1966, by Race (Employed Wage or
Salary Workers with Twelve Years of School and Not Enrolled in 1966)

Explanatory variables
Whites Blacks

Coefficient t value Coefficient t value

Residence: in South, 1966 - .32 -3.65** -.90 -5.66**Residence in SMSA, 1966 .25 3.12** -.25 -1.27Scholastic aptitude .01 1.37'. .00 .72Socioeconomic index .02 .59 .08 1.85Oceupati,:mal information - .00 - .36 .03 , 2.50-Military service, 1966 - .19 -1.91** .26 1.50Years of work experience,
1966 .14_

, .

7.18** -.06 -1.66ReceiVed training, 1966 - .02 - .22 -.29 -1.50Differential tern:
Received training

(vocational) .39 2.63** b b
Received training

(college preparatory) ...
c c

... .59 .1,63Intercept term 1.26 2.84 .94 1.42

Regression statistics
Adjusted R2
F ratio
Sur iple size (n)

Dependent variable
Han value
Standard.deviation

:,

,.18

1.1.6o

440

2.40
'437.

.38

7.08
91

2.05
.83

Wife. Results are based on weighted regression, where each %ase is
weighted by the inverse of the sampling ratio.

aSee footnote a, -ble B-7, Appendix B.
b

t entered in eq ation for blacks, F = 1.35.
c
hot entered in a ation for whites, r.= .02.

4 5.ignificar at .10 level (two- tailed test; shown for variables based
on curri ulum only).

** Siaaificant at .05 level (one-tailed test for control variables;
two-tailed test for variables based on curriculum)..

1
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Table B-10

Regression Results: Hourly Rate of Pay, 1969 (Whiteb
Employed Wage or Salary Workers with Twelve Years

of School and Less thah Four Years of
Work Experience and Not Enrolled

in 1969)

Explanatory variable
Whites

Coefficient t value

Residence in South, 1969 .67 -5.04-*
Residence in SMSA, 1969 .12 .99
Scholastic aptitude .00 .53
Socioeconomic index .06 -1.62
°Occupational information .01 1.12
Military service, 1969 .07 .39.
Years of work experience;

1969 .14 2.61*
Received training, 1969 .27 2.28*
High school curriculum

General a
...

a
...

Vocational .00 - .01
C9mmercial .40 -1.57
College preparatory - .09 - .60

Intercept term 2.44 3.83

1egression statistic
Adjusted R2 .17
F ratio 5.13
Sample size- (n) 227

Dependent Variable
Mean value 2.60
'Standard deviation .89

Note. Results are based oh-we4g45 regression, where
each case is weighted by the inverse of the
sampling ratio.

a
See footnote a, Table B-1, Appendix B.

b
Due to small sample size, blacks were excluded.

Significant at .10 level (two.-tailed test; shown
for variables based on curriculum only).

xv Significant at .05 level (one-tailed test for
control variables; two-tailed test for variables
based on curriculum).

146
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Table B-11

Regression Results: Change in Hourly Rate of Fay, 1966 to 1969 (Whiten
Employed Wage or Salail Workers, 1966 and 1969,-with Twelve Years of

School and Not Enrolled in 1966 and 1969)

Explanatory variables

Arithmetic
difference,

_1969-1969 -

Proportional-
,increase
1966-1969

Coefficient t value Coefficient t value

Hourly rate of pay, 1966 -.29 -4.18** -.37 10.61**- 10.31*
Residence in South, 1966 -.01 - .10 -.05 - 1.73
Residence in SMSA, 1r:66 .17 1.104 .07 1.28
SchOlestic aptitude .01 1.73** .01 1.36**
Socioeconomic index .03 .68 (:)2 .88
Occupational information .02 1.55 .00 .95
Received training, 1966 .00 .03 -.03 .52
Received training, 1966-19(9 .19 1.64** .02 .27
High school curriculum
General b

...
b

...
b

...
b

...
Vocationall .05. .32 .07 .90
Ccumercial -.11 - .43 -.10 .84
College preparatory -.10 - .60 -.03 - .34

Intercept term -.14 - .20 ' .59 1.80

Regression statistics
Adjusted R2 .06 .27
`F ratio 2.70 11.61
Sample size (n) 309 309

Dependent.varidfte
Mean value 1.13 .56
Standard deviation .99 .55

J

Note. Results are based on weighted regressidn, where each case is
weighted by the inverse of the samplin( ratio.

AI ue,to small sample size, blacks were excly.:e4.

tSee footnote a, Table B-1, Appendix B.
* Signifieurt at .10 level (two-tailed test; shown for variables 1:seil

on curriculum only). .

*4 Significant at .05 level (one-tailed lest for contrel variables;
two-tailed test for variables based on curriculum).

*1*
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Table B-12

-Regression Results: Duncan Index of 1969 Job, by Race (Employed Wage or
Salary Workers with Twelve Years of School and Not Enrolled in 1969)

Explanatory variables

Residence in S13A, 1969
Scholastic apti'.nde
Socioeconalic inlex ,

Occupation:,] inf,onfvetion

Military service, 1969
Years of work experience,

Whites Blacks

Coefficient t value

:::?-5 .17

.06 .07

'.04 .08

.30 2.414-1

-2.80 -1.58

.1.969

Received training, 1969
High school curriculum

General,
Vocational
Commercial
College preparatory

Intercept term

1.23

8.77

a
...

-2.52

7.94
6.17
3.60

4.4211

5.471-*

a
...

-1;31
2.37**
2.97**
.43

\Regression statistics
\Adjusted R2 .18

' ratio 13.33
mple size (n) 559

__peNdent varfable
Mean value. 32.15

Standard deviation 18.89

Coefficient t value

4.62 1.18
.13 1.10
.80 .81

.44 1.96*K

9.88 2.3614

-1.73 -3.27

5.56 1.75,-

a a
...

-3
:

67
b

8.00
-7.45

24.57
17.63

Note. Results are based on weighted regression, where each se is

4*Ne- ----. weighted by the inverse of the sampling ratio
a
See footnote a, Table B-1, Appendix B.

bSee footnote c, Table B-1, AppendixoB.
Significant. at .10 level (two - tailed test; sho for variables based

on curriculiwn only).
Significdnt at .03 level (one-tailed test for co. vol variables;
two-Llilcd test for vari.,b1c.: based Oh eurrical
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Table B-13

Rr i s: Occupational Earnings on 1969 Job, by Race (Employed
Wage or Salary Workers with Twelve Years of School and Not Enrolled in

1969)

Explanatory variables
Whites Blacks

Coefficient t value Coefficient t value

Residence in SMSA, 1969
Scholastic aptitude
Socioeconomic indeX
Occupational information
Military service, 1969
Years of work experience,

1969
Received training, 1969
High school curriculum

General
Vocational
Commercial
.College preparatory

Intercept term

- 51.8
5.4

12.2
- 1.0
- 159.2

133.6
278.7

a

- 165.8
600.8
273.5

3301,1

- .50
1.14
.36

- .12
-1.30.

7-.05**

2.54**

a
...

-1.25
2.62**
1.50*
5.73

512.1
0.2

69.3
36.8

778.2

97.9

67.8

a
..

- 126.8b
...

449.0
221;.2

1.85**
.02

1.00

2.32**
2.63

-2.61

.30

a
... ,

- .47
b

...

1.33
2.77 .

Regression rtatistics NAdjusted R? .14 . .16
F ratio 10.28, 3.65
Sample size (n) 570 127

Dependent variablec
Mean value 4737.0 4184.5
Standard deviation 1285,,0 1210..4

Note. Results are based on weighted regression, where each case is
weighted by the inverse of the sampling ratio.

a
See footnote a, Table B-1, Appendix B.

b
See footnot c, Table B-1, Appendix B.

c
Value of the depcAdrnt variable for each respondent is, the median earnings

of all workers in the occupatiOn category containing the respondent's 1969
job.
4 Significant at .10 level (two-tailed test; zhdwn for variables bfsed

orvcurrieulum only).
4-11. Significant at .05 level (ore-tailed test for control riables;

two-tailed-test for variables base/ on curr'eulum).
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Table B-14

Regression Results: Proportion "Highly Satisfied" with 1969 Job, by Race
(Employed Wage or' Salary Workers with Years of School and Not

Enrolled in 19(

Explanatory variables
Whites ' Blacks

Coefficient t value Coefficient t valve

Hourly rate of pay, 1969 .04 1.82** .08 1.45
Residence in St=, 1969 .03 .66 .27 2.26,,
Scholastic aptitude: ;..00 -1.42 -.00 - .21
Socioeconomic index -.01 - .37 -.'of -2.34
Occupational information ' -.00 .55 .O( .58

Military s,evice, 1969, .03 .64 -.Se' - .03
Years of work experience,
1969 .02 2,21** .03 1.86fx

Received training, 1969 .02 .46 , -.10 -1.08
High school curriculum

General ...
4 a

. ... .

a
.. ...

a

Vocational
Commercial

.02 .36

.18 1.89*
.14

b
...

1
:

15
b

Co:lege preparatorY .12 1.96" -.07 - .51

Intercept term .61 2.55 0 .34 1.03

Regression statistics
Adjusted 22 .03 .07
F ratio 2.70 1.93
Sample size (n) 559 127

Dependent varla:le
Mean value .5o .33
Standard deviation .50 .474

Uote. Lesults are based on weighted regression, where each case is
weighted by the inverse of the sampling ratio.

footnote a, T ble L-1, AppLiix B.

footnote c, Table 5-1, Appendix B.
;_.t .10 levc1 (two-tailed test; shoat for variables based

011 curricLlam only).
4( Significant at .05 level (n-tailed test for control variables;

two-tailed test for variables based on curriculum).

,eSe,

,ec
.

1.60



Table B-15

Regret,sion Results: :.count of UnemploVirrnt, 196'6-1969, by Face (Respondent:;

with Twelve Years of School; hot Enrolled and in Labor Force in 1969)

Explanatory variables
Whites, lacks

Coefficient t value Coefficient t value

HPsid,_nce in F...:,1:1tA, 1969 .76 1.01 2.51 .79

Schola tic ,)titude .02 .70 ..14 1.8i

Socioeconomicsindex .18 .73 .27 .34

Occupation%1 infer=tion .01 .18 - .18 1.C1

Military serlqce, 1969 .93 1.08 -4.68 3.31
Years of work experience,

1969 .51 3.77"- .09 .:"%

Received. training, 1969 .83 1.12 -3.01

High school cat-riculum-
Gen,..ral ...

a
...

a
...

a
..
a

Vo(.ational, .12 .12 22b .07

Commyrcial .50 .31 ...
b

. College preparatory 1.02 .99 ...11.',-,9 1.:=6

Intercept l;.rm
'.,

5.91 1.81 £3.53 .3'O

E(--Erc:-siou LOtistics 4

Adjetk:d i-`
F ratio,
Lmplie size (n)

Del-._ndent variable

.02

2.6;
.r.

683

.00

0.90
137

Mean IrtIve 2.70 1 4.57

Standird deviation 9.25 13.08

Note. ecu11.c are based op weiclited tegresr..1 where each ease is
wei,ghted by the invs;rze of the vwpplIns ratio.

a,
..,ee footnote a, Table 8-1, Appendix h.

bSee footnote c, 'Tabu 8-1, Appendix L.
c
Depcv4rnt ',arinFle cumputed by 100 (-

a
-)

'

';whore a = niuul. of weeks of
a+b

uncrvlvmrnt and b . number of v,?eks wokel, between the 196'3 and 1669 NU;
surveds.

:::ign:440fan at .10 level (two-tailed test; shim' for ,foriables Lased
on cuYlculmi only).

.4( Significant at .05 level (on,:-tailed tent for control variobics:
two - tailed teat for variably tAwcd on curricaluPO.
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Table B-16 .

,

Regression Results: Incidence of Unemployment, 1968-1969, by Race
(Respc-41ents with Twolve Years of School; Not Enrolled' and in

labor Force in 1969)

Explanatory variables
Whites Blacks

Coefficient t value .Cceilacient, t value'

---1
Residence in SV,SP4 1969 -.01 .12 .18 1.22
Scholastic-aptiTilde. 7.00 1.64** .01. 1.59
Socioeconomic index --.00 .30 .01 .30
Occupational information .00 , _ 1.03 -.00 . .13.
Military service,'1969 -.01 .15 .04 .23 _.
Years of work experience,

1969 .05 5.47** -.01 .47
Received trainin , 1969 - 1.27 ,-.17 1.47
High school curriculum

General
Vocational
Commercial
College preparatory-

Intercept term
_ .

a
...

.02

.01

-.04
.76

a
...

.25

.07

,54
2.83

a
.t.

.16
b

...

-.26
,-.38

a
...

1.18
b

1.51
.91

Regression statistics
Ajusted R2 .05 .02
F ratio 4.61 1.32

size (n) 643 137
Dependent vnriable
Mean value .23 .31
Standard deviation .6o .6o

Note. Results are ba-:7.ed on weighted ession, Where each caf:e is
weighted by thr inverse of the umpling

a,
;,ectfootnote n, Table B-1,.Appendix B.

bl,ec footnote c, Table B-.1, Appendix B.
c
D:pel.,!(nt. viiriable is the number of spells.of unemployment occurring

butLito the 29-Cji and 1969 Nil; surveys, Where a spell is defined as a
contin, .,,-: periyl of one-weekor more.

it Ci.,..ificant at .10 level (two - tailed test; shown for variables
based on currick laud only). .

.
.

-xv CirnIricant at ,0 evel (one-tailed t'ettfor control variables;
two-tailt:d test for v 'abler based on curriculum).

7
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Table B-.17.

Regression Results; Unemployment Status, 19(0 Survey, by Rare (Respondents
with Tkelve Yegrs of School.; Not Enrolled and in Labor Force in 1969)

. Explanatory variables
Whites Blacks

Coefficient
.

t value Coefficient t value

Residence in $MZA, 1969
Scholastic aptitude
Socioeconomic index .

Occupational. information
Military service, 1969
Years 'of work experience,

1969
'Received straining, 1969
Highschool curriculum

.

General
VOCational
Commercial
College preparatory

-Intercept term

- .82
.02
.74

. 05

- .91
ill!

.62

.

-1.95

a
...

-1.44
2.03
1.47

,-3.00

.54

.31

1.52
. 36

.50

2.26**
1.23

a
...

.7.4

.62

.71

.35

3.82

.09

.12

- .19

-7.15

- .21
3.19

a
...

-.0
..Tb

71.36_
.43

.79

.60

.10

.70

1.40

.33

.63

a
...

.02
b

- ...

1.26
.03-

Regression statistics
Adjusted R2 .02 .00
F ratio 2.01 0 0
Sample size (n) 643 137

Dependent.variablec
Mean value 3.59 3.9?.
Standard deviation 18.63 19.51

ptc. Results are based on Weighted regression, where each case is
Weighted by the inverse of too sampling ratio.

a
See footnote a, Table B-li Appendix B.

b See footnote c, Table B-1, Appendix B.

Deperient variable created'with the value'"1" if unemployed dorir.,
reference wtek of the 1969 NLS interview and "0" if e.c,loyed, times 1.

. .10 level (two-tailed test; shown for variables 1. .ed
on curriculum onl:!).

** Significant at .05 level (one- tailed test for control varir.bles;
two-tailed test for variables based on curriculum).
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THE CONTRIBUTIONS OF VOCATIONAL EDUCATION, TRAINING AND

WORK EXPERIENCE TO THE EARLY CAREER ACHIEVEMENTS OF

YOUNG MEN

By

John Thomas Grasso, Ph.D.

Thp Ohio State University

Professor Donald P. Sanders, Adviser

This study examines the role of several factors in the

preparation of young men for the-world of.work in America.

Specifically, the study addresses the impact of alternative high

school curricula--the vocational, general, and college-prepare-
_

torilrograms of study--as well as certain post-school

opportunities for training and learning in preparing youth for

careers. Specific reference is made to possible relationships

between the high school program and the post-school career

development activities.

The empirical work is based on data for high school

graduates who did not attend college in a national sample of

le youth: the National Longitudinal Surveys, a research

p oject sponsored by the Manpower Administration, U.S.

epartment of Labor. A wide variety of vocationally-relevant

criterion measures are used: (1) scores on a test of general

1



occupational information, (2 )f attitudes of the youth towards -

the adequacy of their preparation for work, (3) participation

in post-school programs of various kinds, (4) skill level of

first jobs and subsequent jobs, (5) wages--including-starting

wages as-well as wage increases attributable to additional

training and work experience, (6) measures of long run career

potential, (7) overall job'satisfaction, and (8) unemployMent

experience. In most cases,'multiple regression is used to

idehtify and measure the net effects of educational and training

variables by controlling statistically for other influences,

especially differences in the socioeconomic level of family

background and in, scholastic aptitude test scores. In addition,

separate analyses are conducted .for white and black youth.

In brief, the findings of the study do not support the

view that vocational education at the secondary level is

1- superior preparation for the world of work. First of all,

vocational students were undistinguished on the occupational

information test. Second, in the expressed desire for--and

subsequent acquisition of--post-school training, the data for

graduates of each curriculum were highly similar to one another.

Third, analysis of the skill level of jobs obtained by the

youth again failed to indicate an advantage for graduates of

vocational programs.

Comparisons of graduates of the different programs with

respect to the other criterion measures produced mixed findings



1

for white youth. For example, among young whites with no

post-school training, no curricular differences in Wages were

found. Yet graduates from vocational (except commercial)

programs seem to have the highest wage payoff to additional

training. However, other findings suggest that youth from

commercial and college preparatory programs have the rflost

favorable long run career prospects and enjoygreatest job

3

satisfaction. In contrast to the findings for whites, virtually

no curricular differences were found in the analyses of young

blacks.

Implications for secondary education and for those

responsible for the development of ed'icational and training

policy are drawn from the findings. These implications,concern

the role of curricular choice in the process of career

development, the allocation of resources among elation

----programs', ana the role and availability of post-school oppor-
0

tunities for training and learning for all youth. Particularly

in the latter Case, the findings suggest the need for special

efforts to assist the process of career establishment among

'young blacks.
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