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CHAPTER 1
INTRODUCTION

OVERVIEW

The U.S. Department of Educatibn, Office of Vocational and Adult Education,

has contracted with Rehab Group, Inc. for a study assessing the feasibility

of. performing a national cost-benefit analysis of secondary, postsecondary,
and adult vocational education. This report presents the results of the

2

Cost-benefit analysis is one %mportant method for improving resource
allocation in the general-area of social welfare. This research was con-
ceived as a first step in collecting data that would facilitate more informed
decision-making concerning the funding of vocational education. As Federal
efforts to balance the budget intensify and funding for social programs
becomes scarcer, the results of this and potential follow-up studies become
even more timely.

STUDY FOCUS °

3

The central focus of this'study is on determining whether a national
anaiysis of the costs and benefits of vocational education is feasible.

_ A number of prior cost-benefit analyses of vocational education have been

perfo;med, but they are either local, state, or regional studies. Many
of the obstacles to performing a national cost-benefit study of vocational
education are shared by {hese smaller scale analyses. Therefore, a survey

. of these'studies was conducted in an effort to learn from this existing body
. 0of research. 1In addition, a national study may confront unique problems.

Thus,.augener31 overview of cost-benefit methodology was carried out in an
effort to anticipate these unique problems. R

In addition to the central theme of assessing the feasibility of a

national cost-benefit study, @ series of related issues are addressed in
this report, These issues are expressed in the following research questions:

»




e Will a natioﬁal cost-benefit_study provide useful information to : I
decision makers? ' )
® Is cost-benefit analysis an appropriate methodo]ogx on which to
base funding decisions? _ .
o What strategy should ‘be used to build a cost-benefit model of
vocational education? ‘
e What variables should be included in a cost-benefit model of
vocational education?
o .. What..measurement -problams- would confront. a- vocational -education———- -~ —— -
cost-benefit study team?

»

The issue of feasibility was not the f&ca] point of the study as
Briginally plénned. The Government Request for Proposal called for the
design aﬁd field test of a preliminary cost-benefit model that later
could be implemented on a national basis. After commencing the initial
research tasks, the study team, at the urgfng of the Project Advisory Com-
mittee, concluded that field testing a model was premature. First, a
thorough examination of the theoretical components of the cost-benefit model
must be accomplished. Second, a decision must be made on whether the theo-
retical model can be operationa]fzed. Asca result of these initial conclu-
sions, the scope of work was modified to reflect the current focus.

The results of this study will serve several purposes. First, thej will
be a deterninant of ‘whether additional research on the costs and benefits of
vocational education is viable. Second, they will serve as a reference source
should a national cost-benefit analysis of vocational education be conducted.
Third, they will contribute to the field by summarizing the principal theories,
analytical techniques, aqd measurement problems relevant to performing a cost-
benefit analysis of vocational education.

STUDY METHODOLOGY

The determination of whether a national cost-benefit study of vocational
education is feasible is based on three primary components:

v
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¢ A survey of the state of the art of utilizing cost- benef1t method-
ologies to evaluate the returns on investment in vocat1ona1 educa-
tion; ” ¢ x '

e An oyerQiew of the potential measurement problems in performing a’
nét?éﬁélistudy and strategies to overcome or minimize these problems;
and

¢ A Delphi qna]ysis soliciting input from technical experts on the

- desirabi]fty and feasiBi]ity of Yarious proposed components of a

cost-benefit model of vocational education.

The_statq of the art and measurement problem components utiiized similar
‘methodologies. Both consisted of a comprehensive 11terature review and con-
sultation with experts on vobat1ona1 educat1on and cost- benef1t analysis.
Among the types of I1ter¢ture analyzed were books, journal articles, govern-
ment studies, and unpublished papers and dissertations dealing with cost-
benefit methodologies in general, cost-benefit analysis of vocational educa-
tion, and cost-benefit analysis in other social welfare areas. Technical
experts consulted included eéonomists,,vocationa] educators, mathematicians,
Debartment of Education staff, and practitioners from diverse disciplines
who are knowledgable abéut or have utilized cost-benefit techniques.

o ‘pe]phi analysis is a survey aethodology designed to collect opinions
from technical experts on a particular issue. In this case, experts in
vocational education and/or cost-benefit analysis were asked to evaluate
the variables .and measurement difficulties in a proposed cost-benefit ‘model.

The specifics of this analysis are explained later in this report.

s

ORGANIZATION -

’

The report is organiied in seven chapters and appendices. Following this
introductory chapter, Chapter 2 presents a brief descripticn of the breadth
of vocational education. The diversity of the vocational education enterprise
has an important impact on the design of a cost-benefit study. Chapter 3 pro-
vides an-overview of the state of the art of the theory and application of
cost-benefit analysis. Chapter 4 exp]ain§ various analytic approaches that
_ relate costs and benefits in‘a cost-benefit analysis. Chapter 5 discusses the
— numerous heasurement problems in performing a national cost-benefit étudy

1~
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of vocational education. Chapter 6 describes a strategy for building & cost-
benefit model, presents a preliminary specification of a vocational education
cost-benefit model based on that strategy, and utilizes the Qelphi analysis
to eva1ua§e the desirability and feasibility of operationalizing the variables
specified in the model. Chapter 7 highlights a series of recommendations for
future research on the costs and benefits of vocational information.

A number of appendices follow the narrative. Three of these are parti-
cularly informative. -Appendix A is a series of abstracts of selected out-
standing pieces of 1itera£ure tﬁat are relevant to performing a national
cost-benefit analysis. Appendix B conFains a comprehensive bibliography of
cost-benefit and vocational education evaluation 1iteraturq. .Appendi} C is
a glossary of terms used in cost-benefit analysis of vocational education.
The balance of* the appendices provide various information on the conduct

of this project.
PRIOR STUDY REPORTS
. i

This report presents the results of all tasks conducted over the duration
of this project. Three prior papers report the findings of individual study
tasks. An assessment of the state of the art in applying cost-benefit method-
ofogies to vocational education appears in the report entitled Design of a
National Cost;Benefit Study of Vocational Education at the Secondary, Post-
secondary, and Adult Levels: State of the Art Report. An ana1y§is of the
measurement problems in performing a national cost-benefit study is presented
in Design of a National Cost-Benefit Study of Vocational Education at the
Secondary, Postsecondary, and Adult Levels: Cost-Benefit Measurement Report.
Recommendations concerning the feasibility of performing a national cost-
benefit study were initially reported in Design of a National Cost-Benefit
Study of Vocational Education .at the Secondary, Postsecéndary, and Adult
Levels: Cost-Bepefit Feasibility Report.

1-4
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CHAPTER 2
- B . BREADTH OF VOCATIONAL EDUCATION

&

OVERVIEW . : . e

Vocational education, in its broadest sense, can be defined as learning
experiences provided to students in one or more skilled, semi-skilled, or
technical occupations. However, this very general definition does not accur-
ateiy reflect the diveréﬁty within the vocational education enterprise.
Vocational "education-provides an array of programs and curricula to varied
student populations with dissimilar needs through numerous delivery systems

- on the secondary, postsecondary, and adult levels. This diversity will in-
fluence the design of a national cost-benefit analysis of vocational education.

This chapter describes some of the components that contribute to the -
breadth of vocational education. The first section of the chapter’is a .
discussion of the various program levels'on which vocational education is )
provided and the definitional problems therein. The-following section
describes the range of program areas encomp assed by vocational eduégtion.

. The third-séction presents the various delivery systems involved in vocational
educgiion while the variety of student popu]étions enrolled in vocational )
programs is treated in-the fourth section. A short conclusion appears at the '
end of the chapter. In the course of “describing the various components of

vocational education, many of them are defined. These definitions will be
utilized throughout the report.

PROGRAM LEVELS

Vocational educgtibn may be provided on the éecondary, postsecondary, and
adult’ levels. There is much confusion in the use of these terms, narticu-
larly concerning the distinction between postsecondary and adult vocational .
education. As typicél]y used, these categories are not mutually exclusive.
For example, an adult who has aohigh school diploma and is in a matriculating
vocational program may be categorized as a postsecondary vocational education
student in one state and an adult vocational education student in another.

In a third state it is possible that the stiident might be double-counted.

, N : -
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In an effort to clarify existing definitional confusion, several dis-
tinctions between levels are used throughout this report. Postsecondary
vocational education is defined as programs provided on an ongoing basis
in a post-high school setting that teach job skills to their participants.

By comparison, adult vocational education provides specially established,
rather than ongoing, courses that are developed to meet the specific occupa-
tional or manpower needs-of a community or an employer. Adult vocational
education courses may be offered in either secondary or postsecondary institu-
tions and are very often taken by individuals desiring to retrain in order to .
enter a new career or to improve their skills %o that they can advance in

their present career.

Adult vocational education is a]so,differeﬁziated from adult education/
in this rébort. While the former develops job skills, adult education is
basic instruction, often in'occupational subject areas, that is consumed
solely for personal enrichment. Adult education courses may be given in
secondary or postsecondary schools, but are apart from the regular matricu-
lating program. The distinction between adult vocational education and adult
education is solely definitional and is not meant to diminish the importance of
adult education courses. Either program level may be the subject of a cost-
benefit analysis. |

One final definitional clarification must be made between secondary
vocational education and practical arts. Secondary vocational educaiion
provides high school level programs that teach occupational skills and prepare
a student to hold a job. Practical arts comprises courses that are prevoca-
tional, exploratory, and/or for personal consumption by secondary level
students.

PROGRAM AREAS
" Vocational education is not a uniform educational pfogram'feéching
occupational skills. Rather, it is a complex offering of diverse courses
and program areas. Currently, vocational education 1ists courses in over
400 instructional categories. Course offerings are often updated in order
to respond to ‘technological debe]opments and shifts in occggationa] demand.

2-2
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Vocational courses have traditionally been grouped into the fo]]owfng seven
major occupational prbgram areas: agriculture, occupational home eco-
nomics, business and offi'ce occupations, trade and industrial occupations,
distributive education, health occupations, ‘and technical education.

2

DELIVERY SYSTEMS

Vocational education is provided in a variety of settings. On the
secondary level, vocational .courses are taught primarily in gengra] high
schools, comprehensive high schools, vocational high schools, and area
vocationé] centers. A general high school teaches courses primarily in
general and academic education. It does, howe@er, offer a 1imited number of
vocational programs: A comprehensive high school offers general, academic,
and vocational curricula. It is distinguished from a general high school
because its vocational offerings are more diverse and extensive. A compre-
hensive high school must have at least five different vocational programs .

A vocational high school specializes in vocational curricula while also
teaching academic subjects. A1l or nearly all of its students are full time
vocational education program participants. An area vocational center gen-
erally provides orly occupational training. A student attending an area
vocational center has a dual enrollment, attending the area vocational center
part time for yocational curricula and a separate secondary school part time
for academic classes. Instruction at an area vocational center is available
to residents of a state, county, city, or other geographic.area that is
usually larger than the local basic administrative unit. ’

Postsecondary vocational training is available primarily at community
colleges, technical institutes,'area vocational schools, and proprietary
schools. A conmmunity co]]ege!offers two year matriculacing programs in both
general and vocational educatﬁbn. Like a community college, a technical
institute is also a two-year aegree~granting institution. However, its
curricula is primarily vocational. An area vocational sch&%] offers a
non-matriculating and exclusively vocational program and provides instruc-
tion to students from throughout a particular region. Proprietary schools are
private foﬁ-profit institutions that usually offer training in a particular
occupational ared such as business or cosmetology.

" o
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ATthough the above categories are consiqéred the traditional vocat}onal
education deTivery systems, occupational training may be gained through a
Pumber of alteriSETve\@ans. These inc]ude/fooperative education programs
between schoois and industry, on-the-job training, apprenticeships, and
federally-funded skill center§?\<\:

.

~
~

STUDENT POPULATIONS \\\\\\\\\ A

Vocational education programs are consumed by a variety of populations ,
with differing needs. In addition to the general student population, active
participants in vocational education include the following special populations:
adults seeking retraining, senior citizens, displaced homemakers, prison
inmates, educationally and economica11x disadvantaged, limited English speak-

ing; and handicapped. T

CONCLUSION

Vocational education is a complex enterprise that cannot.be simply
defined or neatly categorized. It delivers services on secondary, postsecon-
dary, and adult levels; offers over 400 course types.in seven occupational
program areas; brovides technical instruction in a variety of institutional
settings; and teaches diverse student‘popu1ations‘with varying educational
needs.

It is probable that the returns on investment in vocational education
differ by program level, program area, delivery_systém, and/or student popu-
lation. This hypothesis, particularly concerning program level and program
area, is suppprted by many past research efforts.l Therefore, the complexity
of vocational education proyides a conceptual problem to the;design of a
national cost-benefit analysis of vocational education. The extent of this
problem is discussed in Chapter 5, "Cost-Benefit Measurement Problems.”

o

1 Findings for many cost-bgnefit studies of vocational education are
discussed in Chanter 3.
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CHAPTER 3
STATE OF.THE_ART .OVERVIEW

INTRODUCTION

o - ] o o -
This chapter presents a summary of existing cost-benefit studies of

vocational equcétion and the literature describing the theory and methodology
of cost-benefit ana]ysis Supplementing this state of the art overview are
three appendices which contain abstracts of selected outstanding p1eces of
literature (Appendix A); a comprehensive bibliography of books, art1c1es,
monographs, reports, and unpub11shed dissertations and papers (Appendix B);
and a glossary of terms used in the analysis of vocational education costs
and benefits (Appendix C).

The body of literature relevant to evaluating the éosts and benefits of
vocational education is siiab]e and multidisciplinary. In order to make this-
volume of material more manageable, the chapter is divided ‘into ‘five sections.
The f%rst section contains a discussion of the methodology of the literature

~ " search.. The remaining sections present a discussion of the findings and are
divided into four areas of concentration. Each deals with theories and
issues relevant to perform1ng a national cost benefit analysis of vocational
education. These areas of concentration are:

Literature on the eéonomics and financing (cost) of vocational
education;

e Literature cn the methodology of cost-benefit analysis;
Existing cost-benefit studies of vocational education; and
Eiterature on vocation§1 education data bases.

Within the broad area of the economics and financing of vocational educa-
tion, two particular categories of literature are reviewed. The first is gen-
eral liferature on school finance. This category is important to cost-benefit

analysis since an underétanding of funding mechanisms is a prerequisite to mea-
suring the costs of vocational education. The second category is literature
on educational efficiency and productivity. This area is surveyed because the

methodological problems in measuring education inputs and outputs in these
studies are analagous to measur?ng the costs and benefits of vocational education.

Y
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Literature on the methodology of cost-benefit analysis includes important
theoretical pieces on both cost-benefit analysis in general and cost-benefit
‘analysis in vocational education specifically. The discussion is intended to
identify major sources which can provide the reader with background on the
theory and technology of cost-benefit analysis.

The third area concerns th? application of cost-benefit theory and method- -
ology to vocational education. ;Studies that measure the costs and benefits of

secondary, postsecondary, and adult vocational education are reviewed.

The final area oresents 1iﬁerature that analyzes the availability
and quality of data on vocatiqha] education. The 1i£erature in this area is
limited. This dearth is of coﬁcern since the sufficiency of existing data is
a primary determinant of the %easibi]ity of conducting a national cost-benefit
study of vocational education. ’

The state of the art overview chapter and the abstract and bibliography
~--appendices are each divided into the four major organizational areas. Some
particular pieces of the research or 1ﬁterature reviewed in this project may
properly fall into more than one area, The study team placed each of these
pieces in the area considered to be df primary importance. In many instances,
this’assjgnment was highly subjectiwb.

\ /

Obviously, the amount of 1ite#ature and the depth of discussion in
the overview format of this chapté@ must be restricted. Greater detail is
available, -however, in the appendﬁces. The Titerature abstracts provide .
more specific information on,maq& of the citations noted in the overview.
The bibiiographies paint a more complete picture of the multidisciplinary
range of existing literature. l?he glossary defines some of the technical
térms used in the overview. Cbnsidered\togegﬁer, these components are
designed to provide a general awareness of the depth of literature related
to cost-benefit analysis of vocational educ&[ion.

The primary objective of this chapter is to identify and summarize impor-
tant literature. This identification and summarization process will illuminate ~
many of the strengths and weaknesses of existing cost-benefit designs. This




information will, therefore, play a significant role in determining the feasi-
blity’of performing a na;jonal cost-benefit analysis.

LITERATURE SEARCH.METHODOLOGY ~

"

In order to insure the comprehensiveness of the literature search

" process, a systematic methodology was employed using seauential steps. This
process is displayed in Figure 3.1. First, relevant literature sources were
identified through consultation with subject matter experts and Departﬁent of
Education staff, a computer search of the Educatﬁon Resource Information
Clearinghouse (ERIC), and manual searches of univérsity and government

Tibraries. Each bibliographic item was then screened by asking:

o .Is it concerned with cost-benefit thepry?

e Does it apply cost-benefit methodo1ogﬁes to vocational education?

o If it is concerned with the economiqé of education or vocational
education data bases,'wil] it be useful in the design of a cost-

« benefit model? /

An item was placed in the preliminary bibliography if an affirmative answer
was recorded to any of the screening questions. The preliminary bibliography
was then reviewed by project staff and subject matter experts for deletion of
inappropriate or dated material and notétion of exemplary sources. This
seqﬁential procéss of identificétion, screenina, review, and revision was
ongoing during the entire course of the study.

LITERATURE ON THE ECONOMICS OF EDUCATION

To fully understand the intricacies of calculating educational costs,
some familiarity with school finance mechanisms is necessary. School revenues
are raised from local, state, and federal sources. The federal role tradi-
tionally has been limited because Funding education was not a constitutionally
delegated function. However, the federal role has increased somewhat in
recent years particularly through categorical programs for disadvantaged and
handicapped students.
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Financing education is constitutionally reserved for the states which
have instﬂtuted a variety of categorical and general aid programs. However,
states ha{e delegated much of the administration and fiscal responsibility to
1oca1itiq§. Since localities and states are the major actors in school
finance, revenue raising structures are quite idiosyncratic, which compli-
cates the measurement of educational costs in a cost-benefit analysis.

The idibsyncracies in school funding are primarily reflected in the
diverse approaches taken By*states to finance public education. The history
of state aid Eo’education can be traced through the wfitings of Cubberly
(1906), Strayer and Haig (1927), Mort (1933), Updegraff and King (1922), and

o  Morrison (1930). Cubberly was the first person to seriously challenge the
use of flat grants to fund education. He contended that a more flexible
system was needed that recognized differences in district wealth and tax
effort. The writings of Straye} and Haig became the basis for the most
widely used of today's state assistance programs, the Minimum Foundation Plan.
Undér this plan, the state establishes a level of revenues per pupil that it -
feels is necessary for a satisfactory minimum education program. Using a
- ’ fixed tax rate, the state computes each school district's ability to pay and
provides to localities the difference between this level and the guaranteed
minimum level. Much of the work of defining ap adequate minimal education
and the different needs of local districts is attributable to Mort. Updegraff
and King advocated a variation of the Minimum Foundation Plan called Percentage
Equalizing, while Morrison supported full state assumption of educational
funding, a plan which has been implemented only in Hawaii.
~
Interest in school finance increased dramatically after the California
Supreme Court initially ruled in the 1971 case of Serrano v. Priest. The

Court contended that the state's school finance structure was unconstitutional
since severe revenue disparities existed'between school distrigts. The
primary reasons for these revenue disparities were a strong reliance on the
16Ea1 propert§ tax for educational funding and large inequalities between
localities in property tax base. The Serrano case prompted Berke and Kirst
(1972) to document the extent of revenue disparities across the country and to
prescribe mechanisms to finance equal educational opportunity. An outstanding

overview of the problems and remedies in school finance appears in Reischauer
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and Hartmén (1973) Other excé]]eﬁt texts on the fundjng of public schools
were authored by Johns Alexander and Jordan (1972), Berke, Campbell, and
Goettel (1972), and Cohn (1974) 1

'
i
i

McLu}e (1976) discusses school finance issues i /
education programs in I11inois. This analysis inc]ug

administrative and firancial structures of vocational and bilingual education,
as well as more traditionally defined special education programs such as

those for. 1earning disabled and handicapped students. . -

relation to special
es an evaluation of the

An additional area of research performed by educational economists
that should be reviewed by those interested in cost-benefit analysis is
producﬁion function s;udies.'_§ince cost-benefit analysis is essentially an
input (costs) - outpuf (benefits) methodology, it shares many of the same
probléms as educatidna]*p?oduction functicn fésearch.

fA production function analysis relates quantities of inputs to one or more
outp@ts; Thfé technique is used primari]y by educational researchers to identify
what  educational inputs (e.g., teacher experience, school facilities, student-

teacher ratio) have the greatest influence on educational outpu%. The most well

‘known of this type of production function study is Equality ef Educational

£

Opportunity (Coleman, 1966).

~

‘ Among the common concerns of cost-benefit and production function method-
ologies is controlling for non-educational variables that affect learning levels.
These variables inc]ude-innate ability (often measured by I.Q. scores), the rich-
ness of the home environment (meaéured, for example, by the number of books and
magazines in the home), and family background (often measured by parents' income

“ and educational background).

In cost-benefit analyses that compare the returns of voéatjona] education
to those of non-vocational education, a basic consjderation is selecting compari-
son groups that are similar on these influential non-educational variables. Since
matching vocational students with general education students on social background
variables is difficult, researchers often utilize regression techniques to control
for non-educational impacts.




' ; In production function research, analysts are faced with the similar dilemma
jof partialing out confounding non-educational variables in order to examine the
“contribution of alternative educational inputs to educational performance. This

is done primarily by regressing educational output against a variety of school
and non-school variables. For example, Rowles (1970) hypothesizes an educational
production function as: :
A=f(Xp .« . Xp Xp oo o Xys Xy + .+« Xz), where
A = School output ‘

X1 .. . X N School inputs _
Xn - Xy = Non-school environmental influences
’ Xw . Xz = Student's initial learning level prior to

enﬁering school
By statistically controlling the regression analysis for non-school environ-
mental influences and a student's initial learning level, Bowles separates
out the effect of school inputs ‘on output and measures the "value added" by

these inputs.

A second common concern of production function and cost-benefit analyses
is measuring the end-products of the educational process. In cost-benefit analy-
sis, one primary measurement difficulty is operationalizing non-pecuniary, as
opposed to economic, benefits. .'In production function research, the methodo-
logical problem is identical but the terminology is different. Researchers
find it difficult to measure the consequences, outcomes, or final goals of the
production process (such as non-cognitive éducational skii]s) while they are
much more successful in measuring the direct outputs or intermediate goals of
the production process (such as test scores and dropout rates) (Bradford, Malt,
and Oates, 1969).

A third problem shared by the two methodologies is controlling for differ-
ences in program quality. It is theoretically inadequate merely to compare the
quantity of output of various educational programs since the quality of the out-
puts may differ also. ~Both production function and cost-benefit researchers have
attempted to adjust for quality differences by introducing proxy variables such
as pupil/teacher ratio and teacher experience on the input side of the regression




equation. An outstanding discussion of this process and its methodological
Timitations is found in Ross and Burkhead (1974).

Numerous production function analyses exist using similar regression
techpiques but varying measures of educational outputs and inputs, quality
proxies,.daia bases, and levels of sophistication. Many of these studies
(Burkhea&, Fox and Holland, 1967; Katzman, 1968; Shaycoft, 1967) analyze pro-
duction functions for schools in various cit;es. Others (Cohn, 1968; Raymond,
1968; Kiesling, 1970) use school districts rather than schools as the unit of
analysis. The Shaycoft study is unique because it used longitudinal data.
Shaycoft utilized Project Talent data to accumulate information on 6,583 ninih
grade students. He later gave these same students a vaéiety of achievement
tests when they were in the twelfth grade. Noting the rise in achievement while ~
controlling for socioeconomic status, Shayceft concluded that schooling does
affect pupil performance.

Among tite more sophistjcatedfinput-output designs are a series of studies
“that create simultaneous equations to analyze proluction (Fox, 1969; Levin,
1970; Micheison, 1970; Averch and Kiés1ing, 1972; Brown, 1972). 1In a study of
educational production in Chicago schools, Fox uggd two measures of school out-
put, with each dependent variable entering the other equation as an independent
variable. The logic behind this methodology is that the multiple goals of .an
education system are interdependent and, therefore, schools trade off between
the alternative outputs. Michelson and Brown both used two-stage least squares
to estimate their simultaneous equations. Levin used two-stage least squares,
ordinary least squares, and reduced form estimates.

One study created & non-linear production function similar to a Cobb-
Douglas equation (Hanushek, 1970). Hanushek regressed verbal scores against
twelve socioeconomic and school variables using a double log specification.

&
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There are so many comm3h21ities between cost-benefit and production
function techniques that thewﬁ;eceding Titerature can be extremely useful in
the design of cost-benefit models. A review and critique of much of this
work may be found in Averch, Carroll, Donaldson, Kiesling, and Pincus (1974).

-
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. the computation of opportunity costs, the problems in selecting a discount rate,

- search rather thQn vocational education. However, they suggest some means of '

‘ment difficulty in cost-benefit .analyses of vocational education.

LITERATURE ON COST-BENEFIT AND EDUCATION EVALUATION THEORIES

ﬁost-benefif)ana1ysis is a sophisticated evaluative technique. One of’the
most iriteresting presentations of the methodological components of cost-benefit
analysis as well’as the uses, problems, and Timitations of the technique is ’ |
Mishan (1976). Mishan discusses such issues as obportunity costs, shadow pricing,
externalities, and discount rates. Other general discussions of cost-benefit
methodology include Prest and Turvey (1965), Rothenberg (1975), Musgrave and
Musgrave (1976), and Sum, Mazyed, McLaughlin and Zornitsky (1978).

Hu and Stromsdorfer (1979) analyze many of the probiems in cast and bene-
fit measurement of vocational education. Of particular interest is their con-
tention that joint costs are not a measuremént problem in cost-benefit analysis.
They explain that when a school is operating at less than capacity, use of a .
'féci1ity by one person does not preclude use of the faci]ity%by another. There-
fore, the marginal cost of using the facilitx is zero, and adjﬁstment for join} .

costsdis unnecessary.
. . , "
Davie (1967) explains three criteria for making benefit-cost decisions in
the context of vocational education: the present value of net benefits, the
rate of return, and the benefit-cost ratio. Kaufman (1§69) discusses the logic
and meaning, misconceptions, and problems and limitations of cost-benefit method-
ology in vocational education. Stromsdorfer (1967) explains, among other issues,

and the danger of double-counting the benefits of vocational education since such
intangible benefits as increased mobility may be already reflected by increased j(ﬂ
earnings. L

Cardus,. Fuhrer, and Thrall (1980) write in the area of rehabilitation re-

measuring non-pecuniary benefits which should be of interest to vocational /
educators. Non-pécqpiary benefits have traditionally been the major measure-

Hansen and Weisbrod (1969) discuss cost and benefit measurement in relatibn
to public postsecondary education. Other studies presenting the principles of
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cost-benefit analysis in the context of vocational education are those of
Peterson (1969) and Reinhart and Blomgren (1969). : . ?

)

A methodo1ogy that parallels cost-benefit analysis is cost-efféctiveness
research. The primary difference between the techniques is that cost-
effectiveness analysis expresses results in terms of physical or psychological
outcomes rather than economic, values. The theories and applications of cost-
effectjveness are explained by English. (1968), Forbes (1964), Levin {(1975),
and Blaschke and Sweeny (1976).

Kim .(1976 and 1977a) has designed models that combine techniques of cosé- v
rb%nefit ana]ysis with those of cost-effectiveness analysis. These models can
generate three kinds of program measures: program effectiveness, cost-
eff1c1ency, and a cost-effectiveness and. performance ratio. He has developed
separate theoyet1ca1 models for secondary and postsecondary vocational
education. ' )

In order to perform either cost-benefit or cost-effectiveness analysis,
measurable benefits of the vocational education process must be specified.
Darcy (1980) contributes to this identification process by defining. 15 voca-
tional education outcomes and d1scuss1ng their use in evaluat1on research.
These benefits are both economic and non-econom1c, and some can ‘be measured
f far more accurately than others’for resegrch purposes. qu rasearch efforts

that help identify'primqny methodologicdl issues oq/the cost. side of cost-
benefit analysis were conducted by Ha1eizStarnes, and-Mickler (1977) and
Mohrenweiser (1979). ”

L3
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LITERATURE ON CGST-BEﬂEFIT APPLICATIONS IN YOCATIONAL EDUCATION

Numerous researchers have dpp]ied the concepts of cost-benefit‘qna1ysis
. to vocational education. A number of very useful reviews of this Titerature
exist (Warmbrod, 1968; Stromsdorfer, 1972; Adams, 1972; Hu, 1980; and Mertens,
McElwain, Garcia, and Whitmore, 1980). - Hu's paper investigates some of the
maj or measurement problems in cost-benefit anallysis of vocational education
and summarizes the literature. Mertens, et ai. surveys existing cost-benefit
literature in the process of analyzing whether research findings are consistent
concerﬁing the imbact of vocational education on certain output variables. A

w

L

|

o
20
Co




separate review is performed for secondary and postsecondary vocational educa-
tion.  Adams presents an excellent overview of research on adult vocational
education prior to 1972.

Until the éarly 1970's; most cost;benefit studies limited their scope
to analyzing the effect of vocational education in one or moré cities.
Corazzini (1966), for example, examined the costs and benefits of public °
vocational education in Worcester, Massachusetts. Kaufman and Lewis (1968)
focused on three Pennsylvania cities. Taussig (1968) compared the impact of
vocational and academic high school programs in New York City.. Hu, Lee,
.Stromsdorfer, and Kaufman (1969) contrasted: the returns from secondary voca-
tional education with comprehensive secondary programs in Philadelphia,
Detroit, and Baltimore.

These studies have been followed by numerous ana!yses‘on a statewide
basis. These include cost-benefit analyses in Michigan (Cohn, Hu, and Kaufman,
" 1972), Florida (Harris, 1972), Kansas (DeVore and Scott, 1974), Wisconsin
(Webb, 1974), Missouri (McNelly and Kazanus, 1975); I11inois (Nystrom and
" Hennessey, 1975), Ohio (Ohio State Department of Education, 1975), New Jersey
) (Doty, 1976), and Massachusetts (Conroy and, Diamond, 1976).

Only a handful of studies have been attempted that are more national in
scope, These include Fernback and Somers (1970), Eninger (1972), and Lee (1976).

Although studies of secondary vocat1ona1 education predominate in the
Titerature, _there are a variety of 1mportant postsecondary and adult analyses.
Carroll and Ihnen (1966) studied the economic effects of technical education
at a two-year postsecondary school in North Carolina. Included in the analy-
sis performed by Marson, Weiner, and Sorenson (1977) are 63 adult education
courses from three vocational schools. Works by Koch (1972), Osburn and
Richardson (1974), and Kastner (1976) are representative of other adult and
postsecondary studies.

The cost of vocational education may be measured using either. average cost

or marginal cost methods. Most of the research to date, whether secondary, .
postsecondary, or adult analyses, measures the costs of vocational education
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as average costs. Among the analyses emp]oying,hargina] cost methods are
Cohn, Hu, and Kaufman, Osburn and Goishi (1974), and Swanson (1976).

The issue of joint costs is considered iﬁ a limited number of studies.
Aldrich (1972) proposes three alternative criteria for calculating joint
costs: the number of student credit hours, ihe number of full-time equiva-
lent faculty, and classroom sgquare footageV/ Hu, Lee, Stromsdorfer, and
Kaufman ignore joint cost measurement because they believe that one student
utilizing a facility does not deny similay usage by other students. There-
fore, the joint costs are equal to the mq?gina] costs of facility usage which

are zero.

On the benefits side, measurement difficulties have limited the majority
of analyses to the consideration of egbnomic,aenefits only. Economic bene-
fits are predominately measu§ed by the level of worker earnings. Hu, Lee,
Stromsdorfer, and Kaufman, and Swansen, utilized both earnings and wage rates
as measures of economic benefits. ’

Hamby, Harper, and Myers (1918) performed a cost-benefit analysis in
Montana that did attempt to'incluﬂe non-pecuniary benefits. Those were mea-
sured by perceptions of vocationﬁ] and non-vocational students on the utility
of their training, by emp]oyersﬁ'assessment of the qua]it} of their employees'.
training, and by éomparisons'of'the vocational and non-vocational students’
perceptions of the quality of their 1ife.

/ Hu, Lee, Stromsdorfer, and Kaufman likewise included meésures of non-
peduniary benefits in their research. They utilized citizenship (measured by
vo%ing participation) and job relatedness to one's education prograﬁ. Their
findings show that vocational education is more job relevant than non-vocational
education but that no differences exist between vocational and non-vocational
graduates in voting participation.

Marson, Weiner, and Sorenson developed numerous measures of private and
social non-pecuniary benefits for their study on vocational-technical adult
education graduates. These “included student stddy habit;, personality traits,
self-assessments of ability, attitudes toward education and employment, help

30
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from the school in job placement, permanence of job, job satisfaction, involve-

ment in community organizations, number of promotions, and length of job search.

.Galloway and Ghazalah (1972) also measured the impact of vocational educa-
tion on non-pecuniary benefits. Their measures included job satisfaction, work

attitude, communication skills, interpersonal relationships, and self-confidence.

>

The Swanson and the Kaufman and Lewis studies used job satisfaction as a
measure- of non-pecuniary benefits. Karnes (1966) used holding power, which is
the inverse of the dropout rate, as a measure of educational benefits in his
study of the impact of vocational training on slow learners who are pbtentia]]y
high dropout risks. Other studies employing various measures of non-pecuniary
benefits were performed by Eninger, Webb, Lee, and Harris.

The findings of manysstudies highlight the dangers of over-aggregation

in cost-benefit analyses.c "Results very often differ by program area, level
of educatﬁpn, type of institution, and sex of the student. For example, Cohn,
Hu, and‘Kaufman (1972) found that the added costs of secondary vocational edu-
- cation. (costs above those necessary to fund non-vocational education) vary
greatly by program area. The average added cost of a welding curriculum was
$365. However, a home economics curriculum actually cost $15 less than a
general education curriculum. 1In his comparision of the costs of a basic high
school -curriculum with a vocational curriculum, Corazzini found that there
were differences between the cost of vocational education programs selected
by boyé and by girls. Conroy and Diamond's results show that male vocational
graduates earned more and found jobs more quickly than non-vocational program
graduates. No differences were observed on these variables between female
vocational and geﬁera] education students. Fernback and Somers' data suggest

that while the net benefits of secoﬁdary vocationdl programs were positive,
' they were negative for postsecondary vocational training. Harris' research
found that the rates of return of vocational education differ between second-
ary and postsecondary programs. He also showed that rates of return vary by
program area. Swanson concluded that the efficiency of vocational training,
calculated as benefit-cost ratios, varied by program area. While many train-
ing programs had positive benefit-cost ratios, the ratios for some particu-
larly costly programs were negative. )
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The conclusions of cost-benefit studies of vocational education vary
over time. The early studies concerning the influence of vocational education

'on earnings were inconclusive. Taussig, for example, found the rate of

return on investment in vocational education to be quite small and the

present value of benefits to be negative. However, Eninger's early study
showed a rate of return twice as great as Taussig's and a positive net present
. benefit of $307 per student.

Ldter studies, however, havé consistently demonstrated that the economic
returns from vocational training are positive. For example, McNelly and
Kazanus calculated benefit-cost ratios for secondary vocational education as
high as ten to one. Koch estimated the private rate of return of postsecondary
vocational training as 12.3 percént. Other studies conclude that vocational
education can lead to increased earnings, greater job satisfaction, greater
levels of employment, reduced job search time, and higher overall satisfaction
with one's educational program.

'LITERATURE ON VOCATIONAL EDUCATION DATA SOURCES

The decentralized structure of the American education system often
creates data difficu]ties for educational evaluators and cost-benefit study
teams. Data quality and data avai]ébi]ity vary sharply across states and
even within states. There are a number of resources that review the avail-
ability and quaﬂityiof vocational éducation datq.

Brown, Barns, Currence, and Henderson (1980) are the authors of an
Office of the Assistant Secretary for Planning and Evaluation (ASPE) overview -
of vocationi education research and data sources. They found a distinct
difference‘Between data bases. Of superior value, according to the analysis,
are the High School and Beyond Longitudinal Survey, the National Longitudinal
Study of the High School Class of 1972, the Berkeley Survey of Vocational
Schools ip 10 States, and the 1966 National Longitudinal Survey. Rated
particularly deficient are the Bureau of Occupational and Adult Education
Annual Statistical Reports and the Vocational Education Data System (VEDS).
The conclusion concerning VEDS is most interesting since the data collection
system was designed to overcome many gxistihg data problems.
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‘Lee (1979b) describes the characteristics of vocational education-data
at the local, state, and Feéderal levels. In the process, he discusses the
reasons for the highly inconsistent quality of vocational education data. Lee -
(1979a) also discusses how vocational educators can use existing evaluative
data. ) '

HopKins (1979) summarizes the ihformation‘needs, data sources, and
data deficiencies in vocational education. Of particular use is an appendix
which matches various data elements with th; data sources from which they ar

available. .

Grasso and Shea (1979) review the availability of data from several
national surveys. Included in their discussion are the Prdﬁect Talent Data
Base, Youth. in Transition, National Longitudinal Surveys, and National
Longitudinal Study of the High School Class of 1972. .

Other surveys of data availability or discussions of data sources may
be found in works by Vatz (1976), Pucell (1979), and Woods (1980). The latter
two éources are concerned with the use of longitudinal data sets in vocational
education evaluation.

A second category of useful Titerature discusses the existence and
future potential of management information systems iﬁ vocational education.
Morgan, Ballenger, and Lawrence (1974) and Starr, Black, and Gray (1977) both
surveyed the availability of vocational education management information
systems on a national level. Mendenhall (1977) wr'&es about the vocational
education information system in the State of Nebraska.

Various documents discuss the use of partic Tar vocational éﬁucation
data sets. For example, Flanagan, Dailey, Shachft, Orr, and Goldberg (1962)
wrote about the Project Talent data. Other pieces describe the Youth in
Transition data (0'Malley, Buchanan, and Johnstpn, 1977); the National
Longitudinal Survey (Fetters, 1975; Tabler, 1976); the National Longitudinal
Study of the High School Class of 1972 (Echterpacht, 1975); and the Project
‘Baseline Data (Lee, 1974, and Pené, Stafford, Jand Talbert, 1976).
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Ghazalah (1981) proposes that évaluators of vocational education and
cost-éenefit study teams utilize existing sources'of data to a greater degree,
rath/r than data collected through pe%éonal surveys. One underutilized data
.resqzrce is U.S. Individual Tax Returns filed with the Internal Revenue
Service. Ghazalah shows how these data can be used as a source of vocational
student earnings as well as providing proxy variables for employment rates and
‘interregional mobility.
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CHAPTER 4
REVIEW OF COST-BENEFIT ANALYSIS

OVERVIEW

Cost-benefit analysis is an evaluative process which relates the ‘ B

benefits of an investment choice to the costs associated with actualizing

"that investment. It differs ?rom cost-effectiveness analysis which evaluates

the cost-effectiveness of various options in obtaining a predetermjned goal.
Cost—effectiveﬁess analysis can suggeét that option A is more cost-effective

than option Bfin obtaining desired -goal C. waever, this analytic procedure

produces no quo]ute statement about the worth of goal C. In contrast, )
cpst-benefit ana1ysis attempts to quantify the merits of a proposed invest-
ment and reTétes those merits to_the costs involved.

Four pasic techniques. have been developed for comparing the costs and
benefits df an activity or potential investment alternative. These four tech-
niques, which may be employed by a .national cost-benefit study team, are dis-
cussed in the+following section.” The chapter concludes with a discussion of
the Timitations of each of the four cost-benefit analysis techpiques.

/

ANALYTIC APPROACHES

;The most obvious approach to relating costs and benefits is te sum all
the /costs and benefits of a brogram and compare them. This comparison may

be,berformed, for example, by subtracting costs from benefits (simple net
beﬁefit method) cr by dividing benefits by costs (simple benefit-cost ratio).
An invéstment or activity is worthwhile under the simple net benefit method
yT'the difference is positive, or under the simple benefit-cost ratio method

P~ L SRS

ﬁf-the quotient is greater than one. Should more than-one investment option

/be available, both methods could be used to rank order the desirability of

Py / the available options. However, the two methods may not rank the options
consistently. This is illustrated in Table 4.1, which displays the expected

|/ costs and benefits of six investment options and calculations of their




/ simple net benefit and their simple benefit-cost ratio.l Both evaluztion
methods would exclude option E from the set of desirable investments. This
is indicated by the negative value for the simple net benefit and the ;imp1e
benefit-cost ratio being less than 1. Of the.viable investments, the simple

net benefit method would rank option A as the most desirable since it has the
greatest positive value. In contrast, investment option D has the highest
ratio and, therefore, is ranked first by the simple benefit-cost ratio
method.

: : Table 4.1
Comparison of Investment Options Using the Simple
Net Benefit and Simple Benefit-Cost Ratio Evaluation Methods

K
Expected Costs Expected Benefits Evaluation Method
Simple Net Simple Benefit-
Benefit Cost Ratio
: N N N N
Investment p p:1 > (B4-Ct) 2.B¢/Ct
Option t t t ‘ t
A » $100 $110 $10 1.10
B 50 55 5 1.10
C 100 105 5 1.05
D 60 69 N 9 1.15
E 100 90 -10 ° 0.90
F 50 56 6 1.2

Both the simple net benefit and simple beneiit-cost ratio evaluation
methods have serious limitations as analytic approaches. The former method
does not indicate the efficiency of an investment (returns relative to cost).
The latter method does calculate the efficiency of an investment but does
not directly indicate the net benefit to be gained by an’investment. An
additional limitation of this technique is that it depends on a distinction
between costs and negative benefits. -Costs are generally assumed to be

~

1 For the ease of example, all investment options are assumed to be riskless.
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.expenditures incurred in operating a program. Negative benefits are gener-

- ally outcomés resulting from vocational education which have a negative
impact (for example, workers being displaced by automation). However, the
distinction between costs and negative benefits is often vague and an argu-
ment can be made for entering a particular term on either the cost side of an
analysis or the'benefits side of an analysis as a negative benefit. For

: /instance, downstream operating costs that result from the implementation of a
program may also be considered a negative benefit of a program. This is
~ important because the magnitude of the simple benefit-cost ratio may be
significantly_ affected by this distinction.2

The major deficiency with both tﬁé simple net benefit and simple benefit-
cost methods is that neither accounts for differences in the flow of benefits
and costs over time. Therefore, two investment options each costing $100 and
yielding benefits totalling $125 would be ranked equally by the simple net
benefiit and simple benefit-cost ratio methods even if the second investment
took-twice as long to yield the same benefits. Since a typical consumer
prefers immediate income to the same amount of income in the future (terméd a
positive rate of time,preference) the first investment option clearly appears
to be the more attract{ye. Four basic evaluative methods which attempt tc
account for this positive rate of time preference are discussed in the follow-
ing Sub-sections.3

2 Perhaps this point is best illustrated by example. Assume there is an
investment plan with positive benefits vaiued at $300, negative benefits
valued at $50, and direct costs of $100. The simple benefit-cost ratio
(Bt/C¢) will compute different values depending on how one treats
negative benefits. If they are considered on the benefits side of the
equation, a ratio of 2.5 is computed:

(300-50)/10C = 2.5

[f negative benefits are considered a component of cost, a ratio of 2.0 is
achieved:

300/(100+50) = 2.0

As this exampie illustrates, the interprétation of negétive benefits may
alter the valuation of an investment.

3 A more thorough discussion of the rate of time preference and associated
measurement difficulties is presented later in Chapter 5 of this report.
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Payback Period .

The payback period method catculates the Tength of time required by
an investment alternative to recover-its costs. Investment alternatives are
then ranked inversely to the duration of this payback period. Therefore,'
positive rates of time preference are recognized since a shorter payback
period is considered superior to a longer payback period: This method 1is
represented equationally, when solving for N, by:

~

N N
EBt -th = 0, where
t=0 t=0 .
N = the total number of time periods
By = the benefits occurring in time period t
Ct.= the costs inéunred’in time period t.

Thére are two major deficiencies with this method. First, it dis-
regards any benefits or costs occurring after the time period when the
sum of the benefits equals the sum of the costs. - Second, the methodology
does not distinguish between differences in the timing of benefits enroute
to equaling costs. Table 4.2 helps clarify these points.

°

Using the payback period evaiuation methodology, 511 three options
depicted in Table 4.2 would be.ranked equally since in eacp case the total
cost -of investment ($100 dollars) is recouped by the second time period.
However, everything else being'équa1,ainvestment option B appears to be the
most desirable since an additional return of $50 in benefits occurs after the
point where the benefits from the investment equal the costs. Therefore, the
total benefits through the third time périod are greatest under investment
option B. Illustrativé of the second objection to this methodology is that

the payback period does not distinguish between options A and C although A is

apparently superior to C because more of the returns occur sooner. ($80 in
the first time period for investment option A and $10 in the same time period

9

for investment option C.)

]
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: Table 4.2
Comparison of Investment Options Using the
Payback Period Evaluation Methodology

o

——

Investment Total Cost of Investment Sum.of Total Benefits Over Time

Option N 1 2 3
2. Ct 2.8t 2Bt 2. Bt
£=0 £=0 £=0 {20
$100 $ 90 $100 $100
100 . 90 100 150
100 10 100 100

An additional deficiency of the payback period method is its implication
that .projects should be evaluated upon the speed with which they can recover
costs. Investors are,not interested in merely recovering their costs.

Rather, they desire to maximize their benefits. Further, investments are not
justified on the basis of recovering initialczbsts. For example, as shown in
Table 4.2, options A and C both recover their costs, assuming that all bene-
fits are measured and no benefits occur after the third time period. Neither
investment is justified on this basis because the $100 in benefits resulting

by the second time period would be valueq less, given a positive rate of time \
preference, than the $100 worth of consumption foregone to make the investment.

L

/

As the preceding discussion suggests, the paybaék period method has
Severe limitations. For these reasons it is seldom employed in cost-benefit
analysis. This method is appealing based on its conceptual simplicity, but
suffers from its inabifity to specifically account for time preferences of
consumption. Three more satisfactory methodologies are discussed in the
foliowing sub-sections. '

Net Present Value

The net present value (NPV) method is one of tps most commonly used >

techniques to relate costs and benefits. It i:/;uﬁdamentally similar to
the simple net benefit method but also incorep ates a factor for time. .. —— —— - —




preference. It shares a basic characteristic of the simple net benef it
method. in that it indicates the value but not the efficienéy of an invest-
ment. This method is represented by:

N
Bt-Ct
i

the total number of time periods

the net benefits occurring in time period t
the sociai rate of discount.

The net present value method subtracts costs from benef1ts for each
time ger1od and then adjusts the net figure to a present value, As can be
seen from the equation, the adjustment factor, 1+i, grows at an exponential
rate. Therefore, the size of i significantly affects the magnitude of the
calculated net present value. 1In pa}ticular, the larger the magnitude of i,
the higher those projects with most of their benefits accruing early will
be evaluated. Table 4.3 helps illustrate this point.

Table 4.3 o
Comparison of Investment Options Using the Net .

Present Value Evaluation Methodology

Inves@meﬁt Net Benefits Per Time Period Net Present Value Criterion
Option Bp-Co B1-Cy Bp-Cp B3-C3 i=0.0 §=0.1 i=0.2
A $-106 $150 $0 $0 $50 , $36 $25
-100 55 55 55 65 - 37 16
-100 0 0 170 70 28 -2

Table 4.3 shows that the choice of the appropriate value for i may have
significant impact on tﬁe ranking of alternate investments. For example, «
investment option C is ranked the highest (the net present vaolue equals $70) ‘
assuming i equals zero. However, it returns a negative net present value.

(-$2) when a time preference of 20 percent (i=.2) is assumed. The reader
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shopl& also notice that when i equals zero, the net present value criterion
ranks the investment options exactly the same as the simple net benefit
method s1nce both assumed either implicitly (the simple net benefit method)

or exp11cit1y (the net present value method when i equals zero) a zero rate
of discount.

Benefit-Cost Ratio

The benefit-cost ratio (BCR) is theoretically similar to the net
. present value method: Both methods discount the flow of costs-and benefits
to their present values. The benefit-cost ratio divides the present vaiue of
the benefits by the present value of the cost. This procedure is equationally
represented by: '

.
o

the total number of time periods
= the benefits occurring in time period t
= the costs incurred in time period t

. the social rate of discount. .

[ -~
-le ¢t ct ==
) [l [l 1

The resulting value is an indicator of the efficiency of an investment.

The benefit-cost ratio exhibits the same general properties of the
simple benefit-cost ratio discussed previously e%cept'that all future bene-
fits and costs have;been discounted to their present values. In particular,
the benefit-cdst ratio does not reveal the amount of money to be gained from
an investment and is suscepiible to various interpretations of negative

. benefits.

v




A research team directed by David Cardus, Marcus Fuhrer, and Robert
Thrall has developed an interesting adaptation of the tradiﬁﬁonal benefit-
cost ratio.4 They suggest that making a distinction betweén current year
budget requirgmenfs and other future program costs may, in many instances, lead

to a more efficient allocation of an agency's current year budget among compet-
ing alternatives. They use thé term critical costs (CLC) in their study which
is defined s "the amount of the current...budget that is required to fund [a]
project."® Other program costs (CC) may include “"set-up costs, operational
costs, and also downstream...(program) funding."6 Equationally, total costs
(C) are represented by:

C = CC+CO.
Cardus, Fuhrer, and Thrall have proposed that in many instances when

there are both present costs and downstream costs, a more appropriate method to
relate costs to benefits is represented by:

N
Bt-Ct
, - Nt
EEV =t Ogéé+1) » Where

N = the total number of time periods
Bt-Ct = net benefits occurring in time period t
i = social rate of discount
NPV = net present value
cc

]

critical costs.

o % These findings are reported in D. Cardus, M.J. Fuhrer, R.M. Thrall, et
al., A Benefit-Cost Approach to the Prioritization of Rehabilitative
Research (Houston, TX: Baylor College of Med1c1ne, the Institute for

Rehabilitation and Research), 1980.

. 5 Cardus, Fuhrer, and Thrall, p. 82.

6 Gardus, Fuhrer, and Thrall, p. 82.
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The idéa represented by this -equation is to calculate the net present value of
the expected benefits from an investment alternative. If these net expected
benefits are positive (or as the study team points out, significantly posi-
tive7), the project would be a worthy investment choice, given unlimited
funds. These net benefits should then be divided by the'project's critical

costs to provide a ranking of the relative merit of the various invest-
ment alternatives.

Cardus, Fuhrer, and Thrall provide several examples in which their
expected net’ benefits-critical costs ratio is preferred to the traditional
benefit-cost ratio. They also readily admit that this evaluation method has
numérous shortcomings.

Rate-of-Return .

The values generated by both the net present value and the benefit-cost
ratio méthods depend upon the selection of the rate-of-time préference.
This may be considered a deficiency because the magnitude of the discount
rate significantly affects the valuation of an investment option and, yet,
considerable controversy exists over the appropriate value for the discount
rate. The rate-of-return method (RR) successfully circumvents this problem
by establishing a rate of discount which equates the flow of benefits and
costs over time. "This is represented equationally by:

¢ N

RR = r such that :E: Bt- Ct
= 0, where
t=0 (l+r)t
N = the total number of time periods

Bt-Ct
r =+the rate-of-return.

net benefits occurring in time period t

Investment options can be ranked by the magnitude of r, with an investment
yielding a larger r preferred to an investment yielding a smaller r.

7 Estimated net benefits are "significantly positive" when they are great
enough to assure the evaluator that their positive nature is not solely
the result of possible measurement errors.

49 43




-

Table 4.4 gives the valuation of 12 investment options using the rate-of-
return method. For comparison, the valuation of these-investments has aisé
been illustrated using the payback period, net present value, and benefit-cost
" ratio methods. Three valuations are provided for the net present value and
benefit-cost ratio methods. Each reflects different assumptions concerning
the rate of discount.

Investment option A provides a rate-of-return of 20 percent. < In other
words, the value of 0.2 for r-equates the values of the cost and benefit
streams over time.8 The rates-of-return have been calculated in a similar
manner for the other investment options.

The utility of the rate-of-return method is that this rate can be compared
to an individual's personal rate of time preference. If the calculated rate-
of-return exceeds the individual's personal rate of time preference, the '
investment is worthwhile.

The rate of return method does have some Timitations. One relatively
minor criticism of the method is that for some investments, more than one
value for the discount rate will equate the values of the cost and benefit
streams. This may occur when costs exceed benefits in more than one period
or when an investment yields benefits which accrue over more than two periods.

SUMMARY

As the preceding discussion suggests, there are numerous mechanisms
to relate costs and benefits in a cost-benefit analysis. Each has particular
strengths and Timitations which are summarized in this section.

The simple net benefit method and the simple benefit-cost ratio method
suffer because they do not account for the positive rate of time preference
for most individuals. A positive rate of time preference assumes that a

8 This is shown in the following calculation:
-100/(1+.2)0 + 120/(1+.2)1 = -100/1 + 120/1.2 = 0
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"Table 4.4

Comparison of Investment Options Using the

Rate-6f-Return Evaluation-Methodology

»

~ Invesment

Option

RGN IMOTIMOOOD

Investment
Option

FROU—=IOMOTMOORD>

Payback
Peiiod

SN B PN N

-~

Expected Net Benefitsl

Bo -Co B -C1 By -C2
$-100 $120.0 $ 0.0
-100 120.0 20.0
©-100 . . 50.0 50.0
-100 55.0 . 60.5
-100 60.0 72.0
-100 45.4 41.3
-100 25.0 25.0
. =100 27.5 30.2
-100 30.0 36.0
-100 22.7 26.7
-100 72.0 60.0
-100 0.0 0.0

Net Present Value

B3 -C3
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Benefit-Cost Ratio2

i=0 ~ i=.1 i=.2 i=0 i=.1

$20.0 $ 9.1 $0.0 1.2 1.1
80.0 54.3 35.1 1.8 1.5

0.0 -13.2 -23.6 1.0. 0.9
15.,5 0.0 -12.2 1.2 1.0
32.0 14.0 0.0 1.3 1.1
-13.3 -24.6 -33.5 0.9 0.8

0.0 -20.8 -35.3 1.0 0.8
27.7 0.0 -19.1 13 1.0
61.0 25.0 0.0 1.6 1.2
-20.7 -36.5- -47.6 0.8 0.6
320 15.0 1.7 . 1.3 1.1
46.4 0.0 -29.4 1.5 1.0
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Rate-of -Return -

IFor ease of example, all éosts are assumed to occur in the period of initial investment.

2Since there are no downstream costs in this example, the ratio created by Cardus, Fuhrer, and Thrall

would be identical to the bepefit-cost ratio minus one




typical consumer prefers immediate income to the same amount of income in
some future time period. If'for no other reason, $100 today is preferred to
$100 a year from now because money on hand can be invested in a "riskless"
asset aﬁarreturn $100 plus interest in one year.

The payback period method is appealing because it is conceptually
straightforward and analyzes the length of time an investment option takes to
recover its costs. A shorter payback period is considered superior to a
longer payback period. This evaluation method has two primary deficien-
cies. First, it fails to account for differenqgs in total benefits which
occur after the time period when costs have been recovered. Second, it
ranks two investments that pay off their costs in the same time period equally,
even if a considerably higher percentage of costs are returned significantly
earlier in one investment. ’

The net present value method provides an indication of the value of an
investment but it gives no indication of the efficiency of that investment.
The primary limitation of this evaluation technique is that it may provide
significantly different valuations of an investment depending on the rate of
discount that is used. . '

Unlike the net present value, the benefit-cost ratio method does provide
an indication of the efficiency of an investment but does not indicate the
net value expected to result from an investment. Like the net-present value
method, this evaluation technique may produce significantly different results
depending on the rate of discount used. In addition, the calculated value
depends upon the treatment of negative benefits.

The rate-of-return method improves upon other evaluation criteria
because its valuation is independent of the rate of time preference utilized.
However, a tradeoff with this evaluation technique.is that it is unable to
create specific rankings of investment options for different individuals with
particular rates of time preference.

In summary, there are numerous tradeoffs in the strengths and weaknesses
of the various analytic techniques to relate program costs to benefits. None

~




of tﬁe deficiencies is fatal as long as the user has an adequate understanding
of the properties of the selected valuation meéthod. Since the appeal of one

~ method Versus another is subjective, and because various methods may lead to
differing results, it is logical that an evaluator employ multiple evaluation
measures in a cost-benefit analysis.

The biases of the analytic approaches discussed in this chapter-enter
into a cost-benefit evaluation even before the difficulties associated with
measuring the costs and benefits of a program are encountered. The measure- i
ment probiems associated with performing a cost-benefit analysis of vocational |
educatioﬁ are discussed in the following chapter.




Chapper 5
COST-BENEFIT MEASUREMENT PROBLEMS

OVERVIEW

There are numerous obstacles to measuring the costs and benefits of
vocational educatioh. This chapter will identify those problems that might
confront a study team performing a rational cost-benefit analysis of voca-
tional education and present strategies to overcome them. The conclusions
drawn from this chapter are an important compénent in aséessing the feasi-
bility of performing a national study. ‘

The measurement obstacles are disgussed in three sections. The first
examines general groblems that affect the valuation of both costs and bene-
. fits. The second section analyzes measurement probliems specific to the cost
side of a cost-benet'it analysis. The final section treats the problems in
measuring vocational benefits. : '

GENERAL MEASUREMENT PROBLEMS

This section concerns general cost-benefit measurement problems. These ’
probliems include determining the appropriate measure of student units, con-
trolling for differences in program quality, selecting appropriate compar?son
groups, over-aggregation in data analysis, calculating an appropriate discount
rate, measuring the private and social benefits of vocgtional education, and
adjustihg for the Timitations in available data sources. Each of these gen-
eral méasurement problems is discussed in the following sections.

Measuring Student Units

The relationship between inputs and outputs in vocational education
cost-benefit analysis is typically expressed in per pupil units. Counting
the number of students in a school district, in general, and in vocational
education*programs, in particular, is not as easy a task as it first appears
because there are alternative measures of student counts. §e1ecting among

these alternatives requires normative judgment.




The number of students is traditionally measured as eitiier average
daily attendance (ADA) or average daily membership (ADM). ADA is computed as
the sum of each da}'s attendance divided by the number of school days in he
year. ADM is computed as the:sum of school enrollment on each school day
divided by the number of school days. ADM is, therefore, 1arger than ADA.

Both measures of student counts are normatively defensible. Since ADA
is a measure of the number of students in actual attendance, it is a trﬁer
indication of educational consumption. In addition, ADA is often included in
funding formulas because it provides a fiscal incentive for schools to promote
regular school attendance. ADM is justifiable because many administrative
decisions, such as the number of teachers to be hired and teaching materials
to be purchaséa, must be determined by the maximum potential number of
enrollees.

The‘choice between ADA and ADM as a basis for student counts would
be academi~ if attendance rates were approximately equal in ail school
districts. This is not the case, however. The characteristics of families
that reside in a school district, the environment of the school district's
comnunity, and the size of the district are among the diverse factors that
affect the level of attendance.l

For example, school attendance is usually greater among high;income,
well-educated fami1ies.) This may be because these parents recognize the
Tong-term benefits of investing in education and instill these values in
their children.

Absences are often higher in urban school districts. This is partially
explained by the clustering of Tow income and poorly educated families in

1 For a more thorough discussion of these variabies, see M.T. Katzman, "Distri-
bution and Production in a Big City Elementary System," Yale Economic Essays
8 (Spring 1968) or M.A. Shugoll, "The Productivity of Educational Revenues:
A Concern in the Coming Decade," paper presented at the annual meeting of
the American Education Finance Association, New Orleans, LA, 1981.
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Urban areas. In addition, urban districts have a greater proportion of
mentally and physically handicapped students who may not be able to attendc
school regu]ar]y.2 Also, urban school districts are often underfunded

(due in part to the greater competition for the tax dollar in heterogeneous
communities) relative to their needs (which are disproportionﬁte]y high due
to the high cost of education in cities). As a result, many students in
urban districts feel that their educational demands are not being fulfilled
and fail to attend classes regularly. o \

Attendance rates in large school districts regularly fall below the
rates in smaller districts, in part, because large districts tend to be
urban. Educators also theorize that 1arg% schools are less successful at
meeting the academ1c and guidance needs of individual students.

As the previous examples suggest;, the calculation of the size of a
school or district may vary based on whether ADA or ADM units are counted.
One solution to the ADA versus ADM dilemma is to utilize both measures in the
calculation of student units. Some states compute student units as the
average of ADA and ADM figures. ’

Additional student unit measurement problems occur in_special programs,
such as vocational education, where students may attend programs on a part-
time basis. First, there is great variation in what constjtutes a vocational
education program participant. In some states, any student taking Qhe or
more vocational classes is considered a program participant. In other
states, the minimum number of classes used to determine a program enrollee ijs
some number greater than one. In still other states, in order to be classified
a vocational enrollee, a student must complete 2 logical progression of
related classes designed to meet an occupational objective.

2 3.3, Callahan, W.H. Wilken, and M.T. Sillerman, Urban Schools and School
Finance Reform: Promise and Reality. (Washington, DC: National Urban
Coalition, 1973}, p. 14.

5-3 ¢




Simi]ar]j, the methods utilized to measure the level of program par-
ticipation often produce inaccurate counts. Some states -aggregate class
enroliments to obtain total program enroliment. This severely overestimates
the level of p;ogran participation since most students enroll in more than
one vocational class (e.g., industrial mathematics, vocational English, and
auto mechanics). For example, if a student is currently taking three differ-
ent vocational classes, he/she may be counted as a program-enrollee three
times. ' ¢

Alternatively, overall participation rates are often calculated as the
sum of participation in each vocational education progrém area. Since cer-
tain classes may be part of more than one program area, duplicative student
counts are again obtained.

The unreliability of vocational education enrollment figures is under-
scored—b§ the following extreme, but not improbable, example. Assume that
" the number of vocational students is determined by summing program area
enroliments. Further, each program area enrollment is ca]cu]a;e& by aggrega-
ting class enrollments. If in-the example used earlier; three vocational
classes are jointly taken by a student and each falls into two different
program areas, the same program participant could conceivably be counted six
different times in enrollment figures.

One student unit measurement technique that corrects for inflated pupil
counts is full-time equivalent (FTE) students, 1In an FTE system, vocational
eaucation program participants are determined by calculating the sum of the
proportion of the school year which each student spends in vocat1ona1 c]asses
To s1mp11fy the calculation, this proportion could be calculated at intermit-
tent periods, rather than every day. For example, Florida calculates FTts by
sampling during one week in the fall and one week in the spring.

The advantages of the FTE measurement method are numerous. First, it
minimizes the impact of students enrolled in only one vocational course on
overall vocational program enrollment levels. Eor example, assume that a state
calculates FTEs by a one week sampling procedure. In this state, if a student
is taking one vocational course that meets daily for one hour, and if the




school week is 25 hours 1ong,'his/her'participatioq in the program 1s 5/25 or
.2 of an FTE. This is far more realistic than weighting this student equally
to a student taking 25 hours a week of vocational instruction.

The FTE methodology also controls for duplicate student counts resulting
from calculating vocational curriculum participation by course or by program
area. Only the length of time spent in vocatigna1 classes is a component of
-tH}§1computation. Therefore, in ordinary cases, each student cannot exceed a
value of 1.0 of an FTE.

~

One additional advantage of the FTE measure over the other measures dis-
cussed is that it incorporates information on the duraticn of and exposure
to vocational education. Computations based on simple classroom, or program
counts ignore the fact that the lengtﬁ and number of meetings may vary for
different classes or different types of programs. Without FTE cbuntiﬁg,
it is probable that'c]assés meeting daily and those meeting biweekly would
carry the .same weight in total enrollment figures, as would intensive classes
' running two school periods\and those completed in a single period.

However, FTE is not a perfect measure of program Eqrticipation when
performing a cost-benefit analysis. Two limitations are particularly appar-
ent.  First, the FTE measure assumes a linear re]atiopshig between program
participation and resulting benefits. It.is possible, though, that as the
intensity of vocational training increases, the rate of assimilation also
rises. For example, assume that in a 1,000 hour school year, two students
respectively take 500 hours (.50 of an FTE) and 250 hours (.25 of an FTE) of
vocational classes. The former student may find that his/her greater vocation-
al clags load may resu]f in a higher reinforcement of what is learned. There-
fore, the benefits accruing to the student receiving 500 hours of vocational
training may be more than twice as great as those to the 250 hour-a-year
student. ’/////

A second limitation of the FTE method is that it is particularly suscep-
tible to sampling bias. This results from its sensitivity to program duration
and class exposure. For example, a vocational program may have a "lifd
cycle" which requires the majority of courses to hé taken in the first year.

S3
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" If a student.count of program participation is taken for a particular high
school class based on second year FTE enrollments, the figure would under-
estimate actual partiéipation. - ' ‘\\\\
_ These criticisms of the FTE,method result exclusively from its sensitivity
to duration.and exposure. Although this sensitivity presents some measurement
limitations, FTE is usually preferable to other student unit calculations

which completely disregard duration and exposure.

Differences in Program Quality

.In the private sector production process, two firms may manufacture
products that are identical extept for differences in their quality. In
order to properly compare the efficiency (defined as output per unit of input)
of these two firms"production processes, the quantity of output must beeids
justed to reflect the quality differences. This can be done by weighting
each output by its current market price to represent the total value of the
output. The contention, although not always reliable in the absence of a
perfect market economy, is that higher quality cutput has a higher market
price.3

-

€

A cost-benefit analysis in vdcationa] education is analogous to an effi-
ciency evaluation of a production process because it relates the level of
inputs (costs) to the level of outputs (benefits or outcomes). Just as the
quality of similar products may differ in private sector production, so may
the quality of outputs of public sector services. For example, one measure
of the outputs (benefits) of vocational education is the total number of hours
a vocational student spends in £435§. As Ross and Burkhead suggeéf, "Certainly

3 The reliability of predicting quality from price is discussed in J.E.
Triplett, The Theory of Hedonic Quality Measurement and Its Use in
Price Indexes (Washington, DC: Bureau of Labor and Statistics, Staff Paper
No. 6, 1971).
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those hours differ in terms of what is learned."4 An hour of instruction in

oheﬁﬁlaéscoom.is not necessarily equal in qﬁa1ity to an hour of instruction in

a second’ classroom. Unlihe the private sector, however, direct market prices _ |
~ are not available to adjust for quality differences. Rather, adjustments for

quality differences must be made with>pr6xy variables. Examples of proxy

variables often used to adjust for-differences. in the quality of learfiing N

during classroom hours are pupil/teacher ratio, teacher experience, and teagher

education. o ? ‘

-
\,,

f . There are numehous limitations in utilizing proxies to adjust for

. differences in output quality. First, the justifications for most proxy
variables are laden with assumptions. For example, pupii/teacher ratio is
"atilized as a quality proxy because it lndlcates the frequency of persona]
contact between student and educator The assumptlon that there is a dlrect
relationship between frequency of contact and school quality is arguable,
however. Teacher experiéhce and education are used as proxies because they
are thought to measure the quality of teacher-student contact. There are
many educators however, who would contend that experience and education are
not determinants of teacher quality.

A second limitation of using proxy variables to control for quality
differences is that outputs'often have more théh one quality dimension. This
is true in the example of the number of classroom hours just cited. Therefore,
numerous subjective decisions must be made such as whether each proxy should
be weighted equally, and if not, how should the weights be determined.

¥

A third probliem is that proxies for output quality are-often measured
.as inputs in the production process. For example, as suggested earlier, the
quality of education is said to vary with the pupil/teacher ratio, an educa-
tional input. Ross and Burkhead doubt the methodological legitimacy of using

changes in input quantity as a proxy for changes in the quality gf output:

% J.P. Ross and J. Burkhead, Productivity in the Local Government Sector :
(Lexlngton MA: D.C. Heath and Company, 1974), p. 36.




By adjusting the quality of output with proxies representing changes
in the quality or quantity of both inputs and outputs, one is never
sure if he has adequately gdjusted for all quality changes or if he
has merely double-counted. ;

: s
A final problem is that existing research has had difficulty qo@sis-

tently validating the relationship betweén qua]itx proxies dnd educational
output. The effects of these variables vary from study to study and even
within the sane~study when‘multiple measures of output are used. Quality
proxy variables found to be significant most often in existing research
include: teacher quality measures such as experience, salary, educational
degree level, and verbal ability; frequency of teacher contact such as '
pﬁpi]/teacher ratio and the size of the school; quality of schoq1'faci1ities
such as the age of the building and the number of books in the library; and
expenditure per pupil.6 ' .
, The statistical significance of the latter variable, expenditure per
pupil, suggests a potential alternative approach to controlling for differ-
ences in output quality. It is theoretically probable that higher quality
programs are more costly than those of lesser quality. If this assumption is
cbrrect, quality differences are apparently already controlled for on the
cost side of a cost-benefit analysis. ﬁowever, this is only true among
school districts that face similar prices for educational goods and services.
The cost of hiring good teachers, maintaining school buildings, or acquiring
sites for future building construction often varies between school districts.
Costs are particularly high in urban districts, for example. An additional
factor undeﬁmining the previous assumption, is that, as in the private sector,
the efficiency of the production process is not censtant between school
districts. Therefore, districts with comparable levels of school revenue may
not produce outputs of similar quantity or quality.

5 Ross and Burkhead, p. 38.

6 H.A. Averch, S.J. Carroll, T.S. Donaldson, H.J. Kiesling, and J. Pincus,

How Effective is Schooling? A Critical Review of Research {Englewood
CIiffs, NJ: tducational Technology Pubiications, 1974).
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In summary, cost-benefit study teams face numerous measurement obstacles
related to program quality. First, they must decide whether program quality
is an appropriate concern of cost-benefit analysis or whether it is already
controlled for in\Fhe calculation of program costs. If additional statistical
;ontro]s are necessary, researchers have to determine whether proxy variables
are a satisfactory measurement alternative. Finally, if proxy variables are
to be employed, precise PperaEnggJ definitions must be selected from a broqd

range of possibilities. ' RS

Determining Comparison Groups

Mast cost-benefit analyses of voca@iona] education fit into one of

‘ two categories. The majority compare the efficiency of vocational education

to academic or general education. The balance primarily contrasts the returns
of alternative vocational programs. An important measurement issue that
impacts the results of any cost-benefit analysis is the determination of an
appropriate comparison group. The choice of comparison group may alter the
assessment of whether or not, and to what degree, vocational education programs
are an efficient investment alternative.

A basic consideration is selecting a comparison group similar in academic
and social background to that of vocational students. This is necessary
because numerous non-educational variables are thought to affect learning
potential. As indicated in the-state of the art overview chapter, these
variables ‘include innate ability (often measured by 1.Q. <cores), richness of
the home environment (measured, for example, by the number. of books and
magazioes in the home), and family background (often measured by parent’s
income and educational background).

The impact of non-educational variables on student learning results in a
serious measurement problem for cost-benefit study teams comparing vecational
education to general or academic education. In theory, selecting similar
student populations allows the impact of the actual educational training on
pupil benefits to be distinguisned from uncontrollable environmental vari-
ables. In practice, it is ofte. difficult for cost-benefit study teams to
match vocational students with students in general or academic curricula on




social background variables. This is because these environmental variables

are determinants in a student's choice of curriculum. For example, students
enrolled in vocational programs tend to score lower on achievement tests and
come from families where parents' eduéational attainment is lower than parents
of students enrolled in general or academic programs (although this is becoming
some&hat less prevalent).7 Therefore, researchers must utilize non-experi-
mental methods such as regression analysis to control for non-educational
impacts. ’

A similar issue is selecting a comparison group with comparable cost
characteristics. The cost of providing education is not constant across
school districts. Different school districts face differing prices for
equivalent goods and services due to variant supply factors. As a result,
some districts may have to pay more-to purchase the same quantities of .
textbooks, teachers, or property for school sites. For example, .if a school
is in an isolated area, if workiung conditions are poor, or if the cost of
Tiving in the area is high, districts may have to pay higher salaries to
attract good teachers. Differences in cost that are a function of supply
conditions and, therefore, are beyond the control of a school district, need
to be recognized by cost-benefit analysts. In an analysis of secondary
vocational education, this problem can often be resolved by selecting a
comparison grouﬁ from the same school or school district as the vocational
class.

There are additional concerns in selecting comparison groups that are
unique to the level of vocational education under study. In measuring
vocat ional versus non-vocational program effects on the postsecondary level,
a primary issue is whether the appropriate control group is students enrolled
in a non-vocational postsecondary program or students who have no formal post-
secondary training. This is a €ritical decision because of the radical differ-
ences in the cost term that will be entered in the cost-benefit calculation.

7 g, Bottoms, Executive Director of the American Vocational Association, in
a statement delivered before the House Subcommittee on Elementary, Secondary,
and Vocational Education, September, 1980. '
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The costs of a postseconda}y academic education are considerable
while the cost term for students with a terminal high school degree is zero
since no additional educational expenditures are incurred.

In the analysis of secondary vocationaf versus non-vocational education,
the choice of an appropriate control group first appears to-be between students
in a general curriculum (which usually includes non-college bound studenis) and
those in an academic curriculum (which includes college preparatory students).
Most research suggests that if the vocational option were not available, the
majority of students enrolled in that program would choose the general curricu-
lum option. Therefore, this comparison group is often utilized in existing
cost-benefit studies. Since some students would choose the academic curricu-
lum, however, an aliernative approach ijis to measure the sum of the costs and
benefits of general and academic curricula weighted in both cases by the
proportion of students who choose each option. *

-

A confounding issue in secondary vocational cost-benefit analysis is how
to treat high school dropouts. It is probable that if vocational education
programs were not available, some students would assess the personal benefits
of remaining in school és quite Tow and choose to drop out. Therefore,'a
third potential comparison population may be high school dropouts. Many
researchers ignore this comparison group in their analyses. A superior
methodology is to enter dropouts as a third component, along with general and
academic curriculum students, in a weighted average of'EBmpa?isdnjgroup costs
and bepefits. '

The introduction of high school dropouts as a comparison group suggests
an interesting cost implication. If the provision of vocational training
increases the hc'ding power (defined as the inverse of the dropout rate) of a
school district, that district must provide education for more students than
it would in the absence of vocational education. If this is the case, a
calculation of the costs of vocational education should theoretically include
the added costs to the school district of training these additional students
who, under different circumstances, would no longer be in school. Measuring
this added cost is extremely difficult.
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A final problem related to dropouts is how to treat leavers of vocational
programs in a cost-benefit analysis.. A vocational program dropout may have
learned enough about an occupational skill or holding a job during his/her
limited enrollment to havé benefited from the program. It is difficult to
resolve how and where these students should be included in an analysis of the
costs and benefits of vocational education.

As the previous discussion illustrates, there are numerous measurement
problems inherent in cost-benefit methodb]ogies comparing the efficiency of
vocatiopa] to non-vocational education. Some critics suggest that the
methodology of contrasting the returns of vocational and non-vocational
education is itself inadequate on an a priori basis. This conclusion is
based on the contention that vocational and non-vocational education programs
are not merely different means of "achieving the same ends. Rather, the two
educational approaches serve different populations and are designed to
fulfill unique needs. As a result, comparing their benefit-cost ratios may
produce misieading results.8 ’

Cost-benefit study teams must, therefore, resolve the following dilemma:
is it justifiable to compare vocational and non-vocational education or should
comparisons be Timited to those between alternative vocational programs? One
possible compromise solution to this question is to justify the comparison o%
vocational programs to general or academic programs soTe1y on the grounds of
establishing a base of comparison between programs. In other words, the
comparison is not intended to contrast the relative efficiencies of‘the
programs but merely to provide a point of reference for an analysis of the
returns from vocational education.

8 B. Reinhart and H. Blomgren, Cost-Benefit Analysis.-- Trade and Technical
Education (Final Report). (Los Angeles, CA: University of California,
Division of Vocational Education, 1969).
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Level of Aggregation

If the results of cost-benefit analyses in vocational education are to
be policy relevant, the problem of over-aggregation must be avoided. As
indicated during the discussion of the breadth of vocational education in
Chapter\2, vocational education has many unique componepts that must be
exmnineéwﬁ
Tikely to differ by level of'study. One should, therefore, not aggregate the

ndividually. For example, the returns on vocational education are

impact of secondary, postsecondary,.and adult vocational education programs.
Simitarly, within levels of vocational education, the source df education
training may maintain independent effects. The impact of postsecondary
vocational traiang, for example, will differ if the training was received at
a community college, a technical institute, a proprietary school, or on the
job. ‘

The relationship between program costs and benefits may also vary by
student population (e.g., economically disadvantaged, limited English speak-
ing, handic;pped), program area (e.g., agriculture, business and office
occupations, trade and industrial occupations), and the length of the train-
ing process (some programs may entail a three-year series of related courses
while others may be just one year in duration). A1l of the idiosyncrasies in
vocational education should be maintained and not disguised through over-
aggregation,

Determining Appropriate Discount Rates

A typical consumer prefers immediate income to the same amount of income
_at some point in the future. In order to induce a consumer to forego income
until a future date, a stipend must be offered. Conversely, to equate future
levels of income with present values, the future income must be discounted by
some amount. A discount rate equates various levels of expenditure and

income to a present value.

"The discount rate is comprised of two main components. The first

is the rate of time preference. This describes a consumer's preference to
consume today rather than in the future. The second component is a factor

5.13 O




for inflation. This adjusts growth in annual earnings for increases in the
Tevel of prices. Use of a discount rate is essential for cost-benefit
an£1ysis in order to relate a future stream of benefits to current costs.
The determination of an appropriate discount rate is crucial since the
magnitude of this rate may S1gn1f1cant1y alter the outcome of the analysis.

In particular, a high rate of discount “favors projects where the major
benefits accrue in the relatively near future.

The central measurement problem related to discount rates is determining
the appropriate level of aiscount. Tﬁe market rate of interest is often,sug-
gested as an appropriate discount rate. This rate is determined by conshmers'
(or at 1east'corQ$}ations') expectations of infiation and rate of time~prefer-
epce.  An alternative measure often proposed is the interest rate on govern-
ment bonds. This rate has the advantage of reflecting the opportunity cost

to the government of spending money on a particular project.

A third alternative is to use an even lower rate of discount to compen-
sate for underestimation biases in benéfits measurement resulting from the
use qf cross-sectional data to forecast future earnings,9 and, the inabil-
ity to measure many non-pecuniary benefits. Weisbrod effectively counters
this argument for a reduced rate of discount by pointing out that the issues
of an appropriate discount rate and biases in cost and benefit estimates are
separate issues and should not be confounded. 10 However, downwardly scaled
discount rates are often also proposed because the alternatives, the market
rate of interest gﬁd the rate for government bonds, are accused of being
inflated since they are determined by the present generation. Therefore, the
preferences of future generations are under-represented, skewing interest
rates toward preference for current consumption rather thqn for consumption

9 H. P. Miller, "Response to Burton A. Weisbrod," Measuring Benefits of
Government Investments, R. Dorfman, ed. (Washington, DC: The Brookings
Institution, 1965), p. 166.

10 g, A. Weisbrod, "Preventing High School Dropouts--Concluding Statement,"
Measuring Benefits of Government Investments. R. Dorfman, ed. (Washing-
ton, D.C.: The Brookings Institution, 1965), p. 167.
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by future generations. Market rates of interest are further faulted for

being too high because their magnitude, in part, reflects a degree of uncer-
tainty of return. Alternativély, many feel that policymakers should use the
same investment criteria (and therefore, interest rate) to eva]qate potential

investments as private industry.

An additional discount rate measurement problem is that different seg-
ments of the population have varying preferences for future income. This is
particularly problematic in a cost-benefit analysis of vocational education
because young adu]ts\(inc1uding those age groups who would typically be en-
rof]ed in.yocational education) may have higher rates of time preference than
the general popu]atipn. This suggests that two rates of discount may be
appropriate: one used in the estimation of social costs and benefits, and a
higher‘valde used to discount the costs and benefits accruing to the program
enrollee.

Private and Social Costs and Bénefits

The costs and benefits of vocational education may accrue sole1y'to the
consumer of vocational education (private costs and benefits) or they may
spill over to society as a whole (social costs and benefits). An example of
a private benefit of vocational education is an individual's greater occupa-
tional marketability and higher earnings. An example of a social benefit of
vocational training is the increased productivity of thg workforce.

Cost-benefit analysis may compare social costs and benefits, private
costs and benefits, or both. An important measurement issue in cost-benefit
analysis of vocational education is determining the proper level of analysis.
This choice is significant because there are numerous instances where private
and social costs and benefits diverge. For example, assume that a vocational
education graduate takes a job for $10,000. Prior to enrolling in the voca-
tional program, this individual received a transfer payment from the federal
government (either unemployment compensation or welfare payments) of $4,000
annually. 1In this case, the private benefit of vocational training is the
difference between the individual's current salary ($10,000) and past transfer
payments ($4,000), which totals $6,000. However, the sccial benefit is the
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private benefit ($6,000) plus the decrease cost to taxpayers of transfer pay-
ments {$4,000), for a total of %10,000. .
For most Federally subsidized programs, the appropriate sphere of concern
in a cost-benefit analysis appears to be the national population. This is
because all taxpayers contribute to the funding of the program. Accordingly,
social costs and social benefits are generally the level of comparison. In
some Federally subsidized programs, such as vocational education, each indi-
vidual decides whether to consume the service. (In services that are pure
public goods such as defense, no individual consumption choice is made.) In
programs with consumer discretion, the private bepefits resulting to an indi-
vidual must exceed private costs to induce that individual to participate
in a program. Therefore, in a cost-benefit evaluation of vocational educa-
tion, calculation of both private and social costs and benefits appears to be

appropriate.

The potential-divergence between social benefits and costs and private
benefits and costs has consideraole implications for the investment of
dollars in vocational education. In situations where the social benefits of
a program exceed sociai costs, but. the private benefits of progam enrollees
are less than private costs, a government agency has incentives to increase
the size of private benefits relative to private costs. For examp]é, if
.a special prograh yielded a positive net social Benefit of $100 per program
participant, then the sponsoring agency would have an incentive to pay
? program participants up to $100 to participate in the program.

Quantification of the spillovers resulting from vocational education is
extremely difficult, although this does not make their impact on social
welfare any less real. However, as Stromsdorfer suggests, the inclusion of
certain intangible benefits of vocational education in a cost-benefit analy-
sis, such as increased mobility or labor force discipline, may be redundant
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since these are most probably already reflected in the economic benefits of
higher wages.11 i

An interesting caveat to the measurement problems of costs and benefits
arises from the examination of private costs and benefits of vocational educa-
tion. For a rational person to enroll in a vocational program, this person
must perceive that the private benefits exceed the private costs. In assitua-
tion where a cost-benefit analysis estimates that the private costs exceed
the private benefits, and yet students remain enrolled in the program, the
estimated difference.between private costs and benefits may be at least a
partial indicator that there are significant non-measurable benefits accruing
to the program enrollee. This caveat may also be extended to other actors in
the vocational education governance structure (g.g., individual schools, local
school s&stems, Tocal communities, the state vocational education agency) who
presumably support4vocationa1 education based on the assumption that the ben-
efits achieved exceed their costs. ‘

Limitations in Vocational Education Data Sources

Numerous sources of vocational education data are available. These
sources vary ip quality, comprehensiveness, and timeliness. Among those
that could be used in a cost-benefit analysis of vocational education are
the:

. National Center for Education Statistics' (NCES) Vocational
Education Data System (VEDS)

) Bureau of Occupational and Adult Education's (BOAE) Statistical
Reports (1973-1978) ‘

. NCES' High School and Beyond Longitudinal Survey (1980)

0 Department of Labor's (DOL) National Longitudinal Survey (1979)

1l E.W. Stromsdorfer, "Economic Concepts and Criteria for Investment in
Vocational Education," Occupational Education--Planning and Programming.
Volu?e Two. A. Kotz, ed. (Menlo Park, CA: Stanford Research Institute,
1967) .




) NCES' National Longitudinal Survey of the High School Class of
1972 '
) National Institute of Education's (NIE) Survey of’Vocational
Schools in Ten States (1980)
0 NCES' Survey of Nqn-bol1egiate Postsecondary Students and
Schools (1972-1980)
) Assistant Secretary for Planning and Evaluation's (ASPE)
Survey of Vocational Education Students and Teachers (1972) g
) Office of Civil Rights' (OCR) Survey 6i:§ocationa1 Education

Schools (1979)
o Office of Education's (OE) "437.Filesi’(Grants and’Expendi tures
under State Administered Programs)

Census Bureau's Current Population Survey Supplement

Project Talent Data RQase .
NCES' Survey of Course Offerings and Enroliments (1973)
Survey Research Center's Youth in Transition Data Base
(1966) .

{

These individual data bases, with one exception, are not reviewed

in this report since such an evaluation was recently conducted by the U.S.

Office of Education, Office of the Assistant Secretary for Planning and
Evaluation (ASPE).12 The exception is VEDS on which a brief discussion is Ty

included since it was recently introduced as a resource that will overcome

many past reporting inaccuracies.

The focus of this section is on identifying the problems that com-
monly plague vocational education data collection mechanisms, and conse-
quently, vocational education data bases. These data deficiencies are so

severe that ASPE concluded in its general review of vocational education data

12, Brown, R. Barnes, M. Currence, and D. Henderson, Research and Data
Resources in Vocational Education: An Assessment (Washington, DC: U.S.
Office of Education, Office of the Assistant Secretary for Planning and

Evaluation, 1980).
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collection resources that "Current official statistics are, at best inaccurate;
at worst they are deceptive."l3

General Limitations

There ar= many limitations that generally plague vocational eéucatibn
data bases. First, much of the data is cross-sectional without follow-up
information. This is a problem for a cost-benefit study team becauée most
vocational programs are multi-year with different ‘levels of exposure and
duration throughout the training process. Therefore, data collected on a
vocational educatlon program at one point in time may mlsrepresent the overall
program. The actual effectiveness of multi-year programs can on]y be deter- °
mined with longitudinal data covering the life-cycle of a progranm.

Cross-sectional data §g§gt.exc1udes follow-up information also present

.difficuities in measuring the returns over time to vocational education. This

issue is important since the benefits of vocational training, particularly in
terms of per§ona1 income, aire not necessarily”constant. Some data bases do
maintain information on vocational students for one or two years after gradua-
tion. However, ever this limited longitudinal data may be deficient in accur-
ately assessing the effectiveness of vocational education. For example, if

the greater benefits of vocational education compared to general or academic
education:are equalized after the first’ few years, data bases limited to - J
two year follow=ups will not capture this effect.

A second concern with vocational education data is the source of the
&ata. Data on enrollment and curricula are usually provided to cost-benefit
study teams by school administrators or a survey of schoo] records. Informa-
tion on employment is often provided by the students. Each of these three
sources of data contains biases of which researchers must be aware. "Very
often data inconsistencies are a result of the varying primary scurces of
vocational data.

I3 Brown, Barnes, Currence, and Henderson, p. 32.




A third data problem is changes over time in standard vocational defini-
tions. As record keeping becomes more precise and deficiencies in previous
definitional processes are corrected, comparisons of annual data may become
misleading. Definitional changes are mest obvious in the area of progran
enrollment. Some of the reported increase in vocational program partici-
pation is attributable to such changes in dgfinition.

Fourth, data are often collected only within the seven broad occupa-
tional areas described earlier. As a result, data may be available on
agriculture and trade and industrial occupations. However, very little
information may exist on i..dividual training programs such as farm mechanics.
The effectiveness of specific training programs within occugationa] areas is
likely to vary. Nevertheless, the extent of the variance often cannot be
determined due to the credominance of data agoregated by occupational area.

[

State and Sub-State Data

Edugatiqn has traditionally been a shared local and state respon-
sibi]ity?‘ As a result of this decentralization, great disparities in voca-
tional education data avaj]abi]ity, quality, and level of computerization
exist both betweer and within states. Data incompatibility is, therefore, a
potentially critical problem to cost-benefit evaluators of vocational
education. '

The types og data available in local education agencies (LEAs) and
state education agencies (SEAs) differ sharply. For example, some LEAs
and SEAs maintain comprehensive placement records by student characteristic
(e.g., sex, race, ethnicity, handicapped, disadvantaged). Others maintain
summary placement data that cannot be disaggregated by pupil type. Still
others have no placement data on file.

Cost-tenefit study teams must also overcome incohgigtencies in data
quality and reliability. Data quality is in part determined by the timeli-
ness and thoroughness of information files. The quality of data suffers in
some states, for example, because information is cdllected from a sample of
school districts and then projected for the balance of the state. This

A\
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appreach diminishes data quality because of the idigfyncrasies in many
vocational programs, such as differences in program duration and exposure.

-

The level of automated record keeping varies distinctly on an inter-
‘state and intra-state basis. Many LEAs qnd'§EAs st fé]yvalmost entirely
on manual data files. Disparities in the Tevel of computerization‘are
important since an automated system ﬁncreases the sophistication and speed
with which an agency can analyze prodram impacts, qnd, of more relevance
to a cost-benefit study team, facilitates the efficient tracking of a student
through the educational process and into the job market. Districts utilizing
manuai files have difficulty tracking indiyvidual students and very often only
have data readily accessible for the current schoo]‘year.

Decentralization of the educational prbcess has also led to variations
in data definitions. As described earlier, this is a particular problem for
cost-benefit research in terms of enroliment figures. * For example, .some LEAs
and SEAs are more successful thgn_othe{s in distinguishing between program
participants and class enrollees. Recording adult vocational enroliments is a
sécond example of inter-sta%e and intra-state definitional disparities. Some
states or school diétricts regard all adult vocational education students as
postsecondarjcpar;i;ipanté. In others, an adult taking an evening vocqtional
course in a higﬁ school is categorized as a secondary student.

>

Fedé}al Data Sources

The fragmented process of data collection and record keeping plays havoc
on Federal attempts to centralize information on vocational education. The
utility of many Federal data baées is severeiy undermined by the inter- and
intra-state variations in data availability, quality, and definitions. 1In-
consistencies on the state and sub-state level are'magnified into serious
incompatibilities” at the national level.

Although much of the deficiency in Federal data bases may be traced to
their sources, some potentially problematic reporting practices by the fed-
eral government must also be discussed. First, the Federal Government in-

variab1y_asks the states for some data types that are unavailable. Second,
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many states and school districts are forced to report to the Federal Govern-
ment %rom“filgs that were not desigﬁed for that purpose. A result of both of
these factors is that much guesswork on the part of states and school dis-
tricts is necessary to comply Qith Feaeral reporting requirements. This
further diminishes the uti]ity of Federal data sources. In addition, many
school districts feel that the constant Federal requests for data, on top of
already complicated state reporting requirements, are bothersome, repetitive,
and uncalled for. Therefore, numerous districts do:-not take the time neces-
sary for accurate reporting. A third problem is that, despite the two pre-
ceding state reporting deficiencies and other widely acknowledged state data
limitations, the Federal Government accepts almost all state data as reported
and without challenge. Thus, there is a serious question of qua11ty control
in Federal level gata bases and major a priori limitations to using these
data in cost-benefit analyses.

A new data resource which wa§ designed to overcome many of the preceding
problems is VEDS. . A11 states are required to supmit VEDS reporting forms.
VEDS was introduced in a scaled-down version in 1978-79. 1979-80 represented
the first year of complete reporting. The Government is currently working to
make the 1979-80 data available to the public.

s

VEDS collects information on.-five principal areas:

. program enrollment and completion

. number of people completing or leaving vocational programs

] assessments by employers of the technical expertise of

program graduates ’
) teacher/staffing reports
] financial reports
£

Despite the obvious contribution of providing timely annual data on voca-
tional education, it has become apparent that VEDS does not successfully
overcome the deficiencies of prior reporting efforts. First, many states do
not believe there is a need for these data and feel that the system has been
forced upon them by the Federal Government. Second, despite lengthy pages of
reporting definitions and standards, there is still no standard definition of

by
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a program participant. Further, states are left to their own discretion on
how to collect enrollment data. Some states collect information from a sam-
ple of LEAs and make projections for the balance of the state. Thus, there
are extreme comparability problems across states on enrollment figures.
Fourth, there are no data on program exposure or duration. Fifth, the Fed-
eral Government has provided‘inadequate funding and staffing to oversee the
reporting process and-institute quality control procedures. Sixth, the im-
plementation of VEDS came at the expense of much political compromise which
reduced, and in some cases completely eliminated, many of the innovative
aspects of the system.

The use of VEDS data, perhaps supplemented with some additional primary

data collection, should be considered in a national cost-benefit analysis
of vocational education primarily because of their timeliness. However, as
the preceding discussion indicates, these data are subject to most of the
same data Timitations that generally plague existing vocational education
information.

.

PROBLEMS IN MEASURING VOCATIONAL EDUCATION COSTS

The accurate measurement of vocational _education costs provides numerous
ocbstacles to potential cost-benefit study teams. The measurement problems in
cost-benef it analysis specific to the-cost side are discussed in this section.
These problems include the calculation of joint costs, capital costs, and

.

opportunity costs.

Joint Costs

Many costs in providing a vocational education program would not be in-
curred by a school district if it provided only general and academic curri-
‘cula. One example of %pese program specific costs is the cost of purchasing
vocational training equipment and machinery. These added costs must be
computed in a cost-benefit analysis of vocational education.

There are other costs, however, that are basic to an educational facil-
ity regardless of the curricula offered. Examples include construction of an




auditorium, provision of a school lunch program, and installation of student

Tockers. These costs are called joint costs because they are commonly shared
by more than one school population (for example, vocational and non-vocational
students). A second type of joint cost occurs when a facility or input is
used by successive student cohort groups. Most pieces of instructional
equipment have a life-span of many years and, therefore, are used by students
of numerous graduating classes.

It is difficult to aliocate accurately the share of a joint cost that
should be borne by various student populations or successive student cohort
groups. In the case of multiple usage by different populations, the tradi-
tional method of allocating joint costs is to prorate total costs based on
some common denominator. For example, joint costs may be allocated on the
basis of the proportion of tot2! school space used by each student population
or a group's proportion of the overall school population. For the case of
successive student cohorts, joint costs are often allocated by imputing an
annual rental value for a facility or a piece of equipment. The calculation
of this rental value is discussed in the following sub-section, "Capital
Costs." Both of these methods make numerous assumptions and have serious
flaws. In fact, economists and vocational educators have few satisfactory
methods for coping with joint costs. Cost-benefit analysts may obtain
guidance from game theorists who have made some progress in partialing out
the components of joint costs.

Hu and Stromsdorfer suggest that joint costs are not a measurement prob-
lem if a school is operating at less than capacity. Under such conditions,
the use of a common facility by one student does not reduce the ability of
another student to use the same facility. Therefore, the marginal cost of
using the facility is zero. Hu and Stromsdorfer write:

-
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Because efficient investment decisions between two (or more)

alternatives are made on the basis of marginal costs, joiﬂt
costs present no Basic problem to cost-benefit analysis.

Hu and Stromsdorfer's argument is apparently based on either one of two
premises. First, one might assume that the‘facilities or equipment that
result in many of the joint costs in a school were purchased with a large
capital investment at one point in time. In other words, they are sunk
costs. Therefore, the marginal cost of utilizing the facility or equipment
for each student, after the initial student user, is zero (up until the capa-
city of the facility or machine is reached). ¢

- Alternatively, one might suggest that the initial cost of a facility or
machine should be allocated over time. In this case, it is still possible to
eliminate the potential problem of joint costs by attributing the costs
solely to the student population that is the primary user of the facility or
equipment. This approach may be justificd because the marginal cost of
additional useage by a secondary student population is zero (up until the
capacity of the facilicy or machine is reached).

Two assumptions are arguable in Hu and.Stromsdorfer's‘presentation.
First,'are the marginal costs of using a common school facility equal to '
zero? Second, is the use of marginal cost in cost-benefit analysis appro-
priate? The first of these issues is.discussed below while the latter issue
is treated in the following sub-section concerning capital costs.

Hu and Stromsdorfer's judgment that the marginal cost of using a
common facility, such as an auditorium or cafeteria, is effectively zero
is accurate if the facilities are used at less than capacity. However, many
other educational inputs that are used by both vocational and non-vocational
students are in 1imited‘§upp1y. Generally, the fact that vocational students
are using an educational input precludes someone else from using it. The

18 T, Hu and E. W. Stromsdorfer, "Cost-Benefit Analysis of Vocational
Education," Handbook of Vocational Education, T. Abramson, C.K.
Title, and L. Cohen, eds. (Beverly Hills, CA: Sage Publications,
1979), p. 200. .

vy ~
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most cbvious examplie of this is the case of a vocational education student
using a piece of machinery such as a lathe. No other student may use that
lathe at the same time and, therefore, the marginal cost of use of that lathe
by the vocational student is not equal to zero. True, the marginal cost of a

. short wait to use a lathe appears small, but for school districts facing in-

creasing demand for vocational classes, the marginal cost of new machinery
and shop facilities may be very large. Therefore, joint costs may present a
basic problem to cost-benefit analysis. This problem must be addressed by
cost-benefit stugy teams.

Capital Costs

Capital costs are the most obvious example of joint costs. This is
because the capital equipment of a school may be used by numerous generations
of vocational and general education students. Two approaches are generally
used to allocate capital costs: marginal cost and average cost methods.

Marginal cost is the addition to total cost of a unit increase in output.
An example of marginal costs might be the additional costs incurred in pro-
viding classroom space for one additionai vocational student. Avefage cost
equals total cost divided by the number of units produced or consumed. In
the case of a piece of equipment, average cost would be calculated as the
total cost of the equipment divided by the number of students who use the
equipment.

Use of the marginal cost method to allocate capital costs is often pre-
ferred to the average cost method since it leads to efficient use of inputs.
For example, in situations where a facility or input is being used at less
than capacity, the marginal costs of additional students using that facility
or input may be close to zero. If a scnool has a shop classroom that is
being used only two periods each day, for instance, the marginal cost of use

~of the classroom by additional students during other periods in the day is

effectively zero (excluding, of course, increases in costs directly attribut-
able to the additional usage such as electricity, maintenance or clean-up).
In this case, increased utilization leads to more efficient use of capital
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equipment since the ratio of the number of users to equipment costs in-
creases. As long as the benefits resulting from an additional student who
attends a vocational class are more Yhan the additional costs of providing
that student with instruction, efficiency can be increased and enrollment in

‘the class should be encouraged.

Several criticisms of the use of marginal costing in cost-benefit
analysis exist, however. These criticisms are aiso applicable to the Hu and
Stromsdorfer treatment of joint costs presented in the previous sub-section.
First, an evaluation of marginal.cost in some ways is very subjective. For
example, if one accepts the validity of treating joint costs by attributing
them solely to the primary user group (in itself a subjective judgement), a
normative decision must be made in determining who is the primary user. This
decision is important in a cost-benefit analysis of vocational versus non-
vocational edication because it will determine whether these costs are
ircluded in the vocational students' or the general or academic students'’
cost function. This normative decision may seriously impact the findings of

such a study.

A second criticism is that marginal cost methods might favor many small
vocational programs as adjuncts to conventional programs, rather than a
consolidated, separate vocational school which may enjoy economies of
scale. That is, if vocational students are assumed to be thé consumers of
the excess capacity of schools and school facilities (in other wbrds, the
secondary users), marginal cost methods would suggest that the costs of
providing vBcationa] education as an adjunct to non-vocational programs is
less than creating a separate vocational facility. However, this calculation
may misrepresent the optimal distribution of school dollars because it
ignores the potential economies of scale of having most or all vocational
students in a single school.

Third, the marginal cost function cf a physical asset is extremely vari-
able. For example, assume that a piece of capital equipment may be effi-
ciently used by up to 30 people. The marginal cost of use of that equipment

»7»-
o
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by the second through thirtieth student is very low. However, the marginal
cost of use of the equipment by the thirty-first (as well as the first) stu-
dent is very high since it implies the purchase of a new piece of equipment.

A final limitation of the ﬁargina] cost method is that it does not
reveal expected costs. Since cost-benefit analysis is seldom performed to
calculate the benefits and costs of teaching a specific student, some measure
of expected cost per pupil should be ca]cu]ated; For all of ihe preceding
reasons, the average cost method for allocating capital costs is often
utilized in cost-benefit analysis. '

Once an appropriate method of allocating capital costs per student unit
has been decided upon, some measure of the cost of using capital equipment
must be selected. The most obvious measure is the original cost of the
capital equipmeﬁi, including interest pavments. However, this may tend to
understate the present costs of using a facility or machine since inflation
has distorted the original cost. Alternatively, replacement costs could be
used, but this tends to overstate the cost of the current use of the facili-
ties since actual replacement is not necessary. Perhaps the true market ~
value of school space would be the most appropriate measure of the capital
costs of school facilities. Since no large market for the long term leasing
of school facilities currently exists, however, this value would be difficult
to determine.

Opportunity Costs

~

Opportunity costs measure the value of using an activity's inputs
for some alternative purpose. In a cost evzluation of vocational education,
opportunity costs enter most prominently as the potential alternative value
of the time a vocational studant spends in class. This value is usually
estimated by the amount of income a studént would have earned had he/she been
working rather than attending class (foregone income).

There are numerous methods to calculate foregone income. Since many
vocational students also have part-time jobs, one technique is to project the
student's potential full-time annual earnings based on his/her part-time

5-28 ol




income. Such extrapolation is likely to result in biases, however, since the
hourly wage of students working part-time may be lower than the wage they

would receive in a full-time position.

An alternative proxy for the foregone income of.vocational students
is the average earning power of individuals with similar academic and socio-
economic backgrounds who have not elected to continue their education but
are working. This approach also has serious biases. First, it is ex remely
difficult to match students and non-students on their backgrounds. As is the
case with selection of types of curricula, which was discussed earlier in
this chapter under the heading "Determining Comparison‘Groups," social
variables tend to be a determinant of whether an individual éfays in school
or drops out in order to work. Second, this figure will overestimate actual
earning potential since some students enrolled in vocational progrgms would
be unable to find jobs. Therefore, this measure of foregone income should be
discounted based on the percentage of non-students in the comparison group
who are currently unemplioyed. )

PROBLEMS IN MEASURING VOCATIONAL EDUCATION BENEFITS

Accurate measurement of the benefits of vocational education is an ex-
tremely demanding task. The problems of measuring vocational benefits are
discussed in the following sections. These difficulties include measuring
the investment and consumption components of vocational education, determin-
ing unbiased estimates of inccme differen%ia1s, conceptualizing the impact of
an earnings multiplier effect, and operationalizing non-pecuniary benefits.

Educational Investment Versus Consumption

Education is a service that has both investment and consumption compo-
nents. Part of the education procesé is viewed as investment-oriented be-
cause the student is investing in "human capital®™ with the anticipation of
resulting future increases in inCome. The remaining part is considered
consumption since the student consumes the educational process purely for
immediate personal gratification. This distinction results in a measure-
ment problem in cost-benefit ana1ysi§ because the consumption component of

.
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education is not directly measurable. As a result, the total returns
of education are measurable only in part, and therefore, generally
underestimated.

This may be a particular probiem in vocational education cost-benefit
analyses comparing vecational to non-vocational programs if, as Carroll and
Thnen suggest, vocationai education is more investment oriented than general
or academic education.l® They assume that a higher percentage of course
work in vocational education is occupationally related. The measurement
consequence of this aséﬁﬁﬁfion is that the returns from general or academic
education are even further underestimated in relation to vocational educa-
tion. Thus, the overall comparisoh‘of costs and benefits for vocational
versus general and academic education may not be comparable, since a higher

proportion of the monetary benefits of the latter are unmeasurabie. 'ff

Carroll and Ihnen also recognize a counterbalancing argument. Since
vocational training is very specialized, a vocational student's marketability
is perhaps less adaptable than that of a general or academic education student
in regard to changes in market demand conditions. When this factor of job
obsolescence is introduced, the proportion of vocational education that is
typically considered investment oriented should be decreased. Although, in
theory, this somewhat offsets the proportional differences in the investment
~ component of general and academ'c versus vocational education, the impact of
job obsolescence is not easily measured.

Another consumption/investment measurement probiem is how to treat
non-occupational vocational students such as enroliees in special programs
Tike consumer homemaking. In many cases, these students are enrolled purely
for consumption purposes. Since consumption oriented benefits are so hard to
measure, it is difficult to calculate the rate of return from these programs.
Simi]ér]y, enrollees in single vocational courses (as distinguished from

15 A, B. Carroll and L. A. Ihnen, "Costs and Returns for Two Years of
Postsecondary Technical Schooling: A Pilot Study," .Journal of Political
Economy 75 (1967), p. 862.




vocational programs) &id many adult education courses are concerned only
with personal consumption benefits.

A complicating factor in the preceding discussion is that although a
student may take vocational classes or enroll in a vocational prcgram for
personal consumption, that action may produce monetary benefits. For example,
assume a student takes a woodworking class because he/she enjoys the subject.
If at some point this student builds a piece of furniture, the total cost
of, the furniture 1ikely will be less than if it was purchased in a store.

This is an often overlooked monetary (investment) benefit to a student enroll-
ing in vocational education purely for personal satisfaction {consumntion)
reasons. )

Income Measures

One of the principal benefits generally associated with vocational
education is increased earning capability which is typically measured by
comparing the incomes of a group of vocational graduates with those of a com-
parison group. As mentioned previously, one measurement problem for cost-
benefit evaluations is that the degree of comparability between two groups
may substantially inf]uence‘the results. Since random selection is almost
always infeasible in cost-benefit analysis, comparison of incbme levels for
vocational and non-vocational education students may be subject to signif‘-
cant biases resulting from income determining factors other than education.

In order toJe1iminate these biases, many cost-benefit evaluators use
regression analysis to estimate the effect of vocational participation on
income. Regression analysis is a useful technique as long as its limitations
are recognized. One limitation is that it provides information concerning
correlation but not causation. Also, technical problems such as multicol-
linearity between independent variables may distort variable coefficients.
Nonetheless, this approach is a viable mechanism to estimate vocational
education's effect on students' income.

Among the additional income measurement problems faced by cost-benefit
analysts is choosing between numerous potential measures of earning
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capability. An appropriate measure of increased earnings should account for
income earned through labor rather than investments (unless investing was a
subject in a vocational class). In this sense, earnings rather than income
is a more appropriate measure of benefits resulting from vocational educgtion.

Earnings is also a superior measure to wage rates. This is because wage
rates do not account for differences among workers in the probabilty of being
unemployed. For example, a worker may have a high wage rate but the work may
be seasonal and he/she may face long periods of unemployment. In this case,
annual earnings is a more realistic measure of earning capability.

Forecasting earnings differentials into the future is an additional
problem for cost-benefit analysis. For examﬁ]e, available longitudinal data
may not cover a long enough period to reflect closure between the incomes of
vocational students and the respective control group. Ironically, the longer
the time period of the available data, the less relevant the information is to
present-day vocational programs. This is because, to the extent that voca-
tional education has changed during that time period, the information is
relevant solely from a historical viewpoint. For example, longitudinal data
which cover a ten year period provide information on the effects of a voca-
tional program that is at least ten years old. Similarly, the income differen-
tials extrapolated from cross-sectional data are indicative of past vocational
programs. The biases resulting, from these defi;ﬁencies are not fatal to a
cost-benefit analysis, but an evaluator should be aware of their implications.

Another difficulty in determining the income benefits resulting from
vocational education is that the widEEpnead growth in vocational education
participation has likely shifted the sdpp]y curve of skilled Tabor. Continued
increases in vocational enrollment couid’radically alter the equilibrium sup-
ply and demand conditions for skilled labor. A similar circumstance occurred
with college education: Sharply increased enrollments in postseconda}y edu-
cation programs are often credited with altering the supply conditions of
college educated job seekers. This sharp increase in the supply of college
graduates reduced their value in the demand market, thereby decreasing the
measured rate of return resulting from a college education,
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An issue closely related to income measurement is the measurement of
fringe benefits. Fringe benefits, e.g., health insurance, vacation time,
etc., are becoming an increasingly important portion of most employment
packages. The measurement problem here is primarily a”lack of data. If data
on fringe benefits were readily accessible, such factors a- the dollar value
of an employer-offered health policy and the wage earned during vacations with
pay could be utilized in calculating the total value of a benefits package.

i,
Earnings Multiplier Effect

The real increase in a person's income has economic effects greater than
the net change in income experienced by the worker. With a real increase in
disposable “income, a consumer will typically spend a large portion of that
increase. The income that is spent increases the income of another consumer
who continues the chain. This chain does not continue indefinitely, however,
as leakage exists in the form of savings.l6 Nonetheless, this multiplier
effect can be substantial. Therefore, examination solely of income increases
severely understates the full effects of vocational education on national in-
come. However, it is extremely difficult to operationalize the impact of an
earnings multiplier effect.

Non-Pecuniary Benefits

The major criticism of cost-benefit analysis regards the exclusion of
non-pecuniary benefits from the cost-benefit ca];u]ation. These benefits
are often excluded because no generally accepted mechanism for quantifying
them currently exists. Many feel that without inclusion of non-pecuniary
benefits the value of cost-benefit analysis is diminished because the non-
measurable benefits resultiny from vocational education dwarf the measurable
benefits. Non-pecuniary benefits which are generally assumed to result from
vocational education include: greater opportunities, contentment with one's

16 Increased savings also create a positive effect on national income,
but in a smaller and more indirect manner.
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educational training, higher job satisfaction, positivé work attitude, em-

_ployers' satisfaction with employee performance, permanence of one's job,
Tower likelihood of committing crimes, better citizenship, and a greater
sense of wellzbeing.

Most non-pecuniary benefits are measurable to a degree. However, quanti-
fying these benefits into monetary values is at best subjective. For example,
how does one méasure the personal benefit of job satisfaction in monetary
tarms? Because of this difficulty, cost-effectiveness analysis Eas gained
favor since it does not require quantification of non-monetary benefits. Cost-
effectiveness analysis evaluates the most cost-effective means to obtain a

.given set of goals. The trade-off in using cost-effectivenéﬁs analysis is
that even if a program is the most cost-effective of a set of programs, no
absolute statement of its monetary value may be inferred. Also, cost-
effectiveness must rely on\a subjective scale of measurement and set of
goals, and subjectivity over the relative importance of each goal.

The inability to measure non-pecuniary benefits is particularly damaging
in using cost-benefit analysis to evaluate government po1%cies and programs.
This is because vocafiona] education may play an important role in reducing
poverty, redistributing income, increasing inter-generational mobility, and
reducing prejudice. Although the value of these variables is not exactly
known, the billions of dollars the U.S. government has spent in these areas
is indicative of their importance./

! v

Proponents of cost-benefit analysis would tend to agree that exclusion
of non-monetary benefits is a serious, but not fatal deficiency. Cost-benefit
analysis is effective in comparing the measurable costs and benefits of programs
and policies. Such an evaluation provides a useful foundation for analyses
of the relative magnitudes of a program's non-measurable benefits and costs.

Cardus, Fuhrer, and Thrall provide a methodology for incorporating non-
pecuniary benefits and costs into a cost-benefit framework .17 They propose

17 p. Cardus, M. J. Fuhrer, and R. M. Thrall.
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a multi-dimensional model measuring groupings of costs and benefits along
unique dimensions. The methodo1ogy relies on successive subjetgive evalua-
tions by a group of evaluators to arrive at a qua]jtative valuatiop of total
non-monetary benefits. The different benefit and cost dimensjons\a\re then

summed as a function of a set of garameters determined by the poh’c§ r@ker.
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CHAPTER 6 ,
- A COST-BENEFIT MODEL OF VOCATIONAL EDUCATION

INTRODUCTION

A model specifies the variables that make up a functional system and the
interrelationships beiween these variables. In order to assess the feasibil-
ity of performing a national cos:-benefit study of vocational education, a pre-
liminary investigation cf the potential components of the model must be under-
taken. This is because the feasibility of conducting a national study depends
upon the variables that, make up the model, the ability to operationalize these
var1ab1es, and the availability of data to implement the mode] This chapter
d1scusses the process of constructing”a cost-benefit mode], presents a prelimi-
nary spec1f15at1on -0f a vocational education cost-benefit model, and reports
the results of the Delphi analysis that evaluated the model specification.

Fo110w1ng the 1ntroduct1on, the chapter is divided into six sections.
The first section cons1ders the ut111ty of a cost-benefit model and proposes
a general modeling format. The following section prescribes a strategy.for
developing a cost-benefit model that is consistent with the previously cited
format. The third employs the modeling format and strategy to produce a very
fprel\myggry spec1f1cat1on of a cost-benefit model of vocational education.
The fourth section explains the general characteristics of Delphi analysis.
This is followed by a description of the'mefﬁodology employed to implement a
Delphi analysis as a means of evé]uating the model specifications. The

chapter concludes with a summary of the results of the Delphi analysis.

UTILITY OF A COST-BENEFIT MODEL

. The utility of a well-designed model is multi-fold. First, because model
building is an information generation and problem identification process, it
can illuminate a comprehensive Fange of policy options. A policy decision
that consideres the issues raised in the modeling process may be made with
more comp]e%e information than in other circumstances. Second, by épecifying

“the particular factors in a fuactional system,'the modeling process signals




the type of technical expertise needed in the decision-making process.
Consultation with the proper technical experts can contribute to & more
educated policy decision.\\Third, since revenues are not infinite, policy
makers must choose among alternative programs to allocate Timited funds.

It is quite rationai to base such decisions, in part, on the‘relationship
between program costs and benefits. Careful modeling can specify this relation-
ship which then can be quantified using various cost-benefit analytical
techniques. Fourth, the presence of a model can defend a decision maker
against criticism. Policies are often evaluated based on the success of an
outcome rather than the soundness of a decision. Mc~v sound decisions with
the potentiatl for positive outcomes produce less than anticipated results due
to intervening variables and stochastic events. Regardiess of the outcoie,
few can argue with the wisdom of a decision based on weighing the expected
advantages and disadvantages before undertaking a course of action.

Cost-benefit modeling (as well as subsequent cost-benefit analysis) is
not a substitute for managerial judgment. Rather, it is a contrjbuting factor
to makingésodnd management decisions. Cost-benefit modeling (and analysis)
can help increase the information available to a policy maker which results
in decisions superior to those based solely on subjective judgment.

S

FORMAT OF A COST-BENEFIT MODEL

This section discusses the interrelationships among the components of a
cost-benefit model. These components are:

o Theoretical sub-models

o Theoretically complete global model

¢ Operational global model '
e Operational sub-models

These interrelationships are displayed graphically in Figure 6.1. This figure

also illustrates the diversity of potential operational sub-models in any cost-
benefit analysis.
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The format proposed for constructing a cost;benefit model of vocational
education is influenced by the breadth of the vocational education enterprise.

Vocational education delivers services on secondary, postsecondary, and adult
levels; offers over 400 course types_in seven occupational program areas; pro-
vides technical instruction in a variety of institutional settings; and teaches
diverse student populations with varying educational needs. Because of this
breadth, it is impossible to create one simple model to evaluate the costs and
benefits of the entire realm of vocational education. Rather, a series of
theoretical sub-models with unique components must be designed.

When the universe of theoretical sub-mcdels is specified and logically
interrelated, a theoretically complete global model exists. The theoretically
complete global model reflects all the factors in the vocational education
system regardless of the ability to measure or interpret them. It also char-
acterizes the relationship between vocational education and the environment
in which it operates.

It is probable that some of the specified variables in a theoretically
comp1ete globdl model cannot be measured and/or some of the 1n*erre]at1onsh1ps
cannot be operationalized. This may be due to the unavailability of data or
simply to the lack.of accurate measuremén& tools. In such instances, it is
necessary to simplify the model by creating an operational giobal model. This
model includes all factors of the functional system that gﬁn be measured and
interpreted. Therefore, the operational global model trades off the thorough-
néss of the theoretically complete global model in favor of practicality. It
is-the operational global model, rather than the theoretically complete global
model, that is the basis for executing a cost-benefit analysis.

The operational global model is actually an aggregation of operational
sub-models. ' Very often one or more of the sub-models is implemented in a
cost-benefit analysis rather than the operational global model. Which of the
sub-models are employed may depend upon what is the particular research question,
how the results will be utilized, and/or who is the potential user of the

¥
information resulting from the analysis.




Very often, the guidelines of a cost-benefit research project are so broad
that they are almost global. Nevertheless, limited resources may force a study
team working on such a project to choose among the various sub-models rather
than implementing the operational global model. In such cases, the universe of
operational sub-models may be prioritized based on the needs of the sponsoring
agency, the desires of those in the field who will use the results of the
analysis, the opinions of technical experts, or the logic of the study team.

STRATEGY FOR MODEL DEVELOPMENT

In order to maximize the effectiveness and validity of a model, the evalu-
ation of a service system utilizing cost-benefit modeling must be based on a
carefully specified §trategy for model development. One potential strategy is
diagrammed in Figure 6.2. and discug;ed subsequently. This strategy is based
on the format of a theoretically complete global model, an operational global
model, and their respective sub-models.

Stage One - Identify Model Requirements

The first stage in model development is identifying the requfrements for

the'model or model system. This necessitates delineation of the general pur-
pose of the evaluative model, the potential users of .the model, and the
particular needs and concerns of the project team and potential user groups.

4s indicated, the model s. acification stage must be based on input from the
potential users of the model rather than by the study team alone. This wil}
incredse the chances that the final form of the model will be responsive. to

the needs of its users. : s

Stage Two - Identify Anticipated Problems

The second stage of model construction is the identification of antici-
_pated problems in the design, operationalization, implementation, utilization,
and evaluation of the model. Among the problems that are typically identified
are the unavailability of data, .political constraints, disparity between the
technical sophistication of the model builders and the model users, information
processing limitations, financial restraints, reluctance of potential- users to
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accept the model, 22d inability to measure accurately all the costs and bene-
fits of a program.-- Again, identifying potential problems should be a coopera-
tive effort between the model builders and proposed model users. If potential
problems are anticipated in advance, a study team can investigate alternatives
that will maximize the validity of a model given the projected restraints.

Stages Three and Four - Specify and Evaluate Theoretical Sub-Models and
Theoretically Complete Global Model

Stage ihree is the preliminary specification of a series of theoretical
sub-models. This stage combines the conclusions about model requirements
" (stage one) and potential problems (stage two) with technical information on
the system being evaluated (e.g., vocational education) and the analytical
approaches tolrelating program costs and benefits. After the preliminary
specification, the models are reevaluated, refined, and adjusted. In stage
four, the theoretical sub-models are integrated into a theoretically complete
global nodel which is evaluated by the study team and potential users, and then
further refined and adjusted.

‘Stage Five - Assess Feasibility of Operationalizing Model

Once the theoretical sub-models and theoretically complete global model
are specified, the feasibility of creating an operat%ona] version of the model
must be determined. This is done in stage five. It is appropriate for the
potential users, as well as the model builders, to have input into this .
decision. '

Stage Six - Identify Variables in Operational Model

If construction of an operational model is deemed feasible, the next
stage in model development is to identify the variables to de incorporated
into the operational model. Identification is accomplished by utilizing
existing measures of variables that have been employed successfully in past
research or by generating new measures (which must then be tested for relia-
bility and validity).




Stages Seven and Eight - Identify Interrelationships between Varijables inh

. Operational Model and Create Hierarchy of Sub-Models

When variable identification is complete, the study team must construct
the ihterrelationships between variables. These interrelationships must be
cons{stent with general theory of the system being studied and with statisti-
cal 'theory. This stage culminates in the development of an operational global
model. If only selected components of the operational global model are to be
analyzed, a strategy for creating a hierarchy of sub-models' must be developed.
When this is completed, the operational global model or the operational sub-
models selected must be subjected to evaluation via simulation.and field triail. |

Stage Nine - Simulations of Operational Model or Sub-Models

it is recommended that two simulation steps be utilized. The first is.an
evaluation of the model using "perfect" data fabricated specifically for this
purpose. This artificial data set should be developed to reflect the range of
possible model applications which might be found under real circumstances.
This type of simulation will permit inspection of(the model's ability to
handle data and withstand manipulation. After this simulation, the model
should be reevaluated and necessary refinements made.

The second simulation should use "real" data, that is, information from
an existing data set. At this stage, the behavior of the model in the con-
text of imperfect data collected for other purposes can be observed. This
may uncover unanticipated additional limitations of the model. This second

. simulation should be carried out through the analysis and interpretation
phases so that a relatively complete judgment may be made, concerning the
internal and external validity and reliability of the model. At this time,
the model should again be reevaluated and any neEessary adjustments made.

3

Stages Ten, Eleven, Twelve, Thirteen, and Fourteen - Field Test Operational
Model or Sub-Models, Identify Utilization Strategy, Implement Model(s),
Evaluate Model(s), Make Recommendations

The next stage in the model development process is a field test under
fully operational conditions. This will provide a final- examination of the

~
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quality of the model. The field test should be implemented in diverse situa-
tions which are representative of the anticipated applications of the global
operational model or operational sub-models. The results of the field test
will be used to make final adjustments to the model prior to identifying a
strategy for utilizing the model, implementing the model, evaluating the
model, and submitting recommendations. ’

THE BEGINNINGS OF A MODEL SPECIFICATION

')

In order to help assess the feasibility of performihg a national cost-
benef it analysis of vocational education, a very preliminary specification of
the potential variables in this model was attempted. Once completed, the
Delphi panel could evaluate .the desirability and feasibility of operation-

alizing eah of the variables.

To accomplish this prelimihary éﬁecification, the study team simulated
the first three stages in the model development process discussed in the pre-
vious section. This simulation was hampered by the fact that the general pur-
pese and potential users of tﬁe cost-benefit analysis (stage one) were not yet
fully known. As a result, a series of hypothetical purposes and user groups
were identified to guide the model building process. These user groups along
with their particular needs are summarized below:

¢ The Federal Government, whose needs might include allocating federal
funds to the most efficient alternative programs.

o State governments, whose needs might include allocating state funds,
and in the advent of block grants, federal funds, to the most effi-
cient alternative programs.

e State education agencies, whose needs might include determining how
to distribute school revenues to maximize educational output in their

schools.

¢ Local education agencies, whose needs might include making efficient
investments in alternative vocational programs.

e C[ducational institutions, whose needs might include increasin¢ the

efficiency of vocational programs.




-

e Individuals, whose needs might include determining whether vocational
training will result in increased income, career advancement, or other
benefits.

e Special needs populations, whuse needs might include determining
whether vocational training will result in various monetary and non-
pecuniary benefits. '

Stage two of the development process calls for the identification of anti-
cipated problems in the design, operationalization, implementation, utilization,
and evaluation of the model. This problem identification is intended to be a
joint task between the model builders and model users. Since this is a simu-
lation and user groups are presently unknown, the study team substituted input
from various technical experts in both vocational education and/or cost-benefit
analysis. A long list of potential prcolems was identified by the study team
and technical experts. The major problems are summarized subsequently:

e Lack of available data types, particularly in the areas of pfogram
costs and student employment and wage histories;
Lack of follow-up data;

» Disparities in the quality and timeliness of data between states;
Resistance in the field to use of VEDS data, which is the most
recent attempt at national data reporting in vocational education;

o Lack of information on the duration and exposure of vocational
education;

e Lack of standard definitions of vocational education program
enroliment; h

e Difficulties in developing a model that meets the needs of diverse
user,groups;

e Problems in securing cooperation from potential user groups;

e lack oF acueptdance or agreement among users of previous cost-benefit
studies;

o Measurement inconsi<tencies between alternative analytical approaches
to relating costs and berefits;

e Difficulties in selecting appropriate comparison groups;

e Difficulties in controlling for differcnces in non-educatio;ial
variables between comparison graups;
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e Difficulties in‘controlling for differences in program quality;

e Problems in treating the potential divergence between social benefits
dnd costs and private benefits and costs;

° Difficu1ties in measuring joint costs;

e Difficultie. in choosing between average cost and marginal cost

" methods; )

° Difficu]ties in calculating the opportunity costs of vocational
enroliment;

e Difficulties in measuring the consumptiﬁ; benefits of vocational
training; )) '

e Difficulties in measuring non-pecuniary benefits and costs;

e Difficulties in transiating non-pecuniary benefits and costs into
monetary values;

e Difficulties in interpreting the impact of an earnings multipiier
effect; .

e Problems in determining appropriate discount rates;

o Difficulties in formulating a concise operational model given the
breadth of vocational education; and

e Financial resteaints.‘

The Tast two Timitations suggest one additional problem. Since the vocational
education enterprise is so diverse, a series of operational sub-models composed
of different variables needs to be developed. Given funding Timitatiens, it

is unlikely that all the sub-models car be implemented. Therefore, a final
problem facing a national cost-benefit study team is determining an acceptable
strategy te prioritize the sub-modeils.

Stage three of the development process.1s the actua1 specification of the
variables in the model and their 1nterre15£1onsh1ps In its most general form,
@ cost-benefit model cf vocational education can-be broken down into two func-
tional equations: 2

B=1f (X; ... Xp» X4 .. X3), where
B = The benefits of vocational education
X1 ... Xy = Monetary benefits
Xn'... Xz = Non-pecuniary benefits

”
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and,

= f (Y] oou Yoo Yp oo Yy Yg ool Yy, Yz) where {
C = The costs of vocational education ’

Y1 ... Yy = Current costs -
Yo ... Y. = Capital costs
Yo oon Yy = Opportunity costs

Yz = Interest on school debt

,
Table 6.1 breaks down each of the broad categories included in the functional
equations into its component parts.

Specifications of the model also depend upon the functional relationships
between variables. Among the factors that affect the nature of these func-
tional relationships are:

Selecting a measurement strategy for joint costs;
Seiecting marginal or average cost methods;

Selecting an éppropriate discount rate;

Choosing compérison groups;

Chocsing a unit of student participation;

Contro111ng for cost differentials between districts;
Contro111ng for differences in non-educational variables

between students,
Controlling for differences in program quality;
e Treating the divergence between social benefits and costs

and privaté benefits and costs; and ' \
e Interpreting the impact of an earnings multiplier effect.
v

Clearly, this specification of the model is preliminary and quite gen-
eral. However, this broad specification is adequate to identify the basic
components of a cost-benefit analysis of vocational education. The desir-
ability and feasibility of utilizing these components in a national study
can be assessed by soliciting reaction from a panel of experts in the areas
of vocational education and/or cost-benefit analysis. The results of such a
survey of experts are reported in the final section of this chapter.

o
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TABLE 6.1. A Partial Listing of Potential Variables
in a Cost-Benefit Model of Vocational Education

Monetary Benefits” i ) Current Costs
e Annual income 0 Administration costs
e Fringe benefits (e.g., health ~ o [Instructional costs
T h insurance, vacations with pay) =~ @ Costs of plant operation
o Monetary benefits aqcruing to o Costs of plant maintenance
students who enroll in vocational ® Fixed charges _
clesses purely for conéumpfion .0 " Costs of other school services
purposes ' ) ,
) ’ Capital Costs
Non-Pecuniary Benefits ¢ ) . -
) o Building costs A
o Greater jqb opportunities o Land acquisition costs
” , +e Contentment with educational training o Costs for major equipment
=" ‘e Higher job satisfaction '
o Positive work attitude Opportunity Costs
o Employers' satisfaction with )
- ~ employee performance e Foregone Income
: Y Permanence of job - ' o Cost of using plant for
) o Lower cnimev;ates o alternative purposes

o Better citizenship
“ e Greater sense of well being

A




DELPHI ANALYSIS

3

Delphi analysis is "a method for the systematic solicitation and colla-

tion of informed judgments on a particu]ar_topic."1 In this methodology, :

information is usually collected from a respondent group through a survey

/ .
instrumént. However, the methodology is significant]y different from standard

survey design.’

For example, respondents are sent a series of questionnaires at estab-

lished intervals. Each subsequent questionnaire builds on the issues raised

or the responses received in the previous questionnaire. There are typically

2 to 4 rounds of questions, although some Delphi exercises may be longer.

Thg Delphi methodology is also distinct from traditional suryey designs
because it iﬁc]udes a well-defined mechanism for group feedback. That is,

responaents are usually sent a summary of the results of previous iterations

of-the questionnaire as well as any additional opinions volunteered by other

panelists. The logic behind the feedback component of the Delphi methodology
is that it allows the diverse expertise of the respondent group to be shared

with other pahe]iéts, and participants to be informed of the degree of con-

sensus or. polarization in the group.

©

A third unique aspect of the Delphi technique is that it encourages parti-
cipants not to feel constrained by the formal survey instrument. Respondents

are encouraged to critique, rewrite, or suggest new questions; to write justi-

fications of their answers; and/or to include general comments on the issues

being discussed.

The typical respondent group in a Delphi exercise also varies from that
in a traditional survey. Respondents are usually technical experts in a given
field or senior members of an organization. They are selected specifically
because of their expertise and, therefore, are not a random sample of the
general population. The number of respondents in an average Delphi analysis 5
ranges between 10 and 50.

1- M. Turoff, "The Design of a Policy Delphi," Technological ?ore:asting and
Social Change. 2 (1970), p. 149.




The Delphi technique may serve numerous oﬁjectives. Turof f suggests that

these objectives include:2 /

o Determining or developing a range of possible alternatives;
e Exploring or exposi7g under]}ing assumptions or information leading to
differing judgments|
o Seeking out information which may generate a judgmented consensus
on. the part of a #;spondent group;
) Co;relating informed Jjudgments on a topic spanning a wide range of

disciplines; and/
o Educating a resqbndent group to the diverse and interrelated
aspects of a topic. )

The Delphi approaqh has certain similarities to decision making by commit-
tee. 1In both techhiqués'a small group of experts attempts to reach a consensus
on important policy iséues. However, .proponents of the Delphi method suggest
that. it has certain adyantages over decision by committee. For example, an out-
spoken persanality can?ot dominate a Delphi exercise as he/she can a committee
meeting. In addition, respondents may be less hesitantr to criticize opposing
views in a Delphi exercise since énonymity is usually guaranteed. Similarly,
since respondents do not. meet face to face, an individual may be less reluctant

.to abandon one position to support a second based on feedback from other p-nelists.

H
H
1

Use of the Delphi technique‘was pioneered in the early 1960's by researchers
invelved in technological forecasting. The earliest exercises asked respondents
to predict when technological chénges may take place and the impact of the changes.
Since that time, the De}phi methodology has become an accepted analytical tool
in diverse technological andrpplicy areas.

DESCRIPTION OF THE DELPHI METHODOLOGY
A Delphi exercise wag not an original component of this study's research
design. The Delphi was p;oposed in response to the change in study scope early

\

2 Turoff, P. 149 \




in the project. The Government Request for Proposal called for a project that
would desﬁgn and field test a cost-benefit model applicable to a national study

of vocational education. Consistent with the model development strategy dis-
cussed eér]ier, the study's Technical Advisory Committee noted that field testing
an opera%iona] model was premature until a careful analysis was made of the feasi-
bility of building and implementing such a model. Therefore, the study orienta-
tion chénged from field testing a model to assessing the feasibility of a model..
One tod] proposed to assess this: feasibility was' a Delphi- analysis.

! ’ ~ . o

"‘7yﬁéﬂﬁéi}ﬁ?*ﬁéfﬂaa6709y is not ‘a substitute for careful analysis. Rather, = — -
it Sh?u]d be one component of a thorough analysis plan. Therefore, the Delphi

exercise is just one of several methods employed by this project to assess the
feas{bility of performing a national cost-benefit analysis of vocational educa-

tion. Other equally important aspects were an evaluation of the state of the

art/in cost-benefit analysis and a rigorous review of potential measur;ment

problems that was based on an extensive literature survey and informal conver-

sations with technical experts.

; The fact that the Delphi analysis was not an original part of the research
dg%ign but a response to a change in study scope affected the size of the respon-
dént group. In order to maintain the established project schedule, the number
q% respondents was limited to niné, the maximum number allowable without under-
éoing the time consuming process of obtaining Office of Management and Budget
(OMB) approval of the survey instruments and design. The respondent group was
,tanposed of all members of the project's Technical Advisory Committee, one member
fof the agency sponsoring the research (the Office of Vocational and Adult Educa-
ltion), and two representatives of state departments of vocational education.

A1l members of the De1phi panel were experts in vocational education and/or
cost-benefit aga]ysis. The names of the Delphi panelists are included in this

24

report as Appendix D.
The Delphi exercise ran for three rounds. The first two rounds consisted

of a mail survey. Due to time limitations, the third round was scheduled as a
conference at Rehab Corporate headquarters.
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Panelists were given approximately nine days to respond to the mailed ques-
tionnaires. Seven of the nine péne]ists responded to the first round and all
panelists submitted round two questionnaires. The Delphi design team utilized
one week to feedback the results of round one to the respondents and to struc-
ture and mail the second round questionnaire. An additional week was used tc
plan for the third round conference. The entire Delphi process, from the first
mailing to the third round conference, took just over six weeks. This does not
include the considerable time spent planning and designing the exercise in ad-

7 Tvance of the ﬁ6Uﬁa“6ﬁé'méi17h§i"'PFTﬁr‘fﬁ‘Bﬁtﬁ‘mﬁﬁ13ﬁ§§;"ail questions and

instructions were pretested on co-workers of the Delphi design team.

.The mailing package for rounds one and two consisted of a cover letter,
“an explanation of the evaluation system used in the survey, and two copies
of the questionnaire. The explanation of the evaluation system and the round
one and two questionnaires are exhibited in Appendix E.

The reasons for the duplicate questionnaire were threefold. First, it
could assist a panelist in planning.his responses. Second, it could be used
as a record of a panelist's responses which later could be compared to those
of the overall group. Third, after planning one's responses, the answers
could be typed onto the second questionnaire in order to help assure the

'anonymity of respondents.

The questions in all rounds were divided into three categories. These
categories were:

e The general design of a national cost-benefit study of vocational
. education _

o Measurement issues and problems

e Data availability ;
However, the response mode differed for each round. 1In round one, panelists
were instructed to evaiuate each response option to a question according to a
desirability scale (very desirable, desirable, undesirable, and very unde-
sirable) and a feasibility scale (definitely feasible, possibly feasible,
possibly infeasible, definitely infeasible). Note that no neutral answer was

Q " - 1')‘3
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available on the response scales. Each of the descriptors of desirability and
feasibility was followed by a brief explanation or definition. The explana-

tigns are shewn in Table 6.2. These explqnations help establish comparability

among resbonses even though the definitions may not be universally agreed upon.

In round two, panelists were asked to rank the desirability of eacn
response option in order of personal preference. No ties.were permitted .

between response options. Round two also included one series of open-ended

questicns. It allowed respondents to suggest important additional issues

and questions in designing a national cost-benefit study of vocational educa-

tion that may have been overlooked by the design team. These questions asked
respondents to: /

o List two major obstacles in performing a national cost-benefit
analysis of vocational education.

o Describe a strategy for overcoming, minimizing, or dealing with each
specitied obstacle.

o Suggest two questions that shculd be addressed by a research team in

designing a national cost-benefit analysis of vocational education.

In the instructions accompanying the first and second round question-

ndires, respondents were encouraged to justify their responses, express

opinions, rewrite questions, or suggest new questions. The instruction sheet

explained that the questionnaire was "meant to be a stimulus for thought on

the feasibility of performing a national cost-benefit analysis of vocational

education." To facilitate and encourage comments, the questionnaire was laid

out so that the right hand page opposite each question was blank with room

for commentary. The responses to and comments on all questions in rounds

one and two are summarized in Appendix F. A transcript of the round three

conference has been submitted under separate cover.

Many of the issues for the third round conference were developed from

panelists' responses to the round two open-ended questions that asked for
Tists of potential obstacles facing a national cost-benefit study team,
strategies to overcome the obstacles, and additional questions that must be

addressed in designing a national study. Responses to these third round

A
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Table 6.2. An Explanation of the Evaluation
System Used in the Delphi Questionnaires

DESIRABILITY (EFFECTIVENESS OR BENEFITS) RESPONSE SCALE

DESCRIPTOR ¢ EXPLANATION

Very Desirable will have a positive effect and 1ittle or C—
no negative effect;

extremely beneficial;

justifiable on its own merit.

e S E—

" “Desirable will-have a-positive-effect, negative
effects are minor;

beneficial; __ .

justifiable as a by-product or in ccnjunc-

" tion with other items.

Undesirable will have a negative effect;

harmful;

may be justified only as a by-product of
a very desirable item, not justified as
a by-product of a desirable item.

Very Undesirable . will have a major negative effect
extremely harmful;
not justifiable.

FEASTBILITY (PRACTICALITY) RESPONSE SCALE

DESCRIPTOR EXPLANATION

Definitely Feasibie no hindrance to implementation; . ’ g
no political roadblocks;
acceptable to the public.

t Possibly Feasible some indication this is implementable;
R ) further consideration or preparation
T must be given to political or public
reaction,
Possibly Infeasible somg indication that this is unworkable;
siginificant unanswered questions.
Definitely Infeasible all indications are negative;
unworkable;

cannot be implémented.




auestions were solicited using the,format of a round-table panel discussion.
Respondents were encouraged to expfes§ their views on each issue but were not
required to participate in eyery aspect of the discussion.

Ihé third round of the Deiphi exercise was plagued by the three major
problems. First, the study team was reluctant to bring the panelists together
for a face to face meeting. Although this was deemed an appropriate mechanism
to summarize the issues debated in rounds one and two, it threatened the
anonymity that had been established in the exercise. Nevertheless, the meet-
ing was scheduled as a concession to project time constraints. Second, it was
difficult to arrange a conference date that was amenable to all nine panelists.
Six of the nine participants committed themselves to attend the meeting on the
date selected. Thﬁrd, various Tast minute factors, incluaing the air traffic
controllers strike, forced a number of committed respondents to miss the meet-
ing. Anticipating the pnssible effects of the air traffic controllers strike,
the study team decided to invite additional technical experts to the meeting.
A total of six people attended the third round conference. However, only two
of them had served as panelists for the earlier rounds. A Tist of conference

3

attendees is included as Appendix G,

As a result of the turnover in panelists, the conference functioned more
as a fact finding meeting than as the third round of the Delphi exercise.
Nevertheless, the meeting produced numerous contributions to assessing the
feasibility of a national study. The agenda for the third round meeting is
shown in Appendix H;

DELPHI RESULTS

Several general characteristics of a cost-benefit model for a.national
study of vocational education were specified earlier in this chapter. This
section reports the criticisms of a nine member Delphi panel on many of these

characteristics.

The Delphi analysis solicited responses from the panel of experts on the
desirability and feasibility of several design, measurement, and data base
options. The panelists are all recognized experts in vocational education
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and/or cost-benefit analysis. However, their opinions must not be interpreted

as necessarily representdt1ve of the vocational education community at large. g
As is often the case in a Delphi analysis, the size of the panel and the
method of panel selection mitigates against the genera11z1b111ty of the
results. Readers should, therefore, recognize the limitations in these
opinions. The limitations in the methodology were accepteJ a priori by the
study team. This is why the Delphi survey_was designed as but one of a series
of components in assessing the feasibility of conducting a national study.

Results on General Study Design

~
[l

As previousiy indicated, potentia] users of a cost-benefit model should
have input into its design at various stages of the development process.
Therefore, identification of user groups w\11 ave a significant impact on the
ultimate specification of the model. The Delphi pane]tsts ranked state
agencies closely followed by the Federal Government as the potential user
groups most in need of the information that could be generated from a national
cost-benefit model of vocational education. It is apparent from some of the
comments made by panelists that the current political and economic environment
influenced their rankings c¢f potential user groups. Respondents who selected
state and local governments cited their increased information needs based on
the prospective growth in bTock grants. The choice of the Federal Government
was defended because of the need to make efficient budgetary dec1s1ons during
a per1od of spending cuts.

14

A second design issue examined ig the Delphi is determining the optimal
breadth of the proposed model. Nearly all respondents indicated through their
comments that they are aware of the diversity of the vocational education
enterprise. Given this diversity, the respondents were asked to choose
between implementing a broad and versatile model tha: would provide meaningful
results to many or all potential users and on varied programs; a ser1es of
models that would separately address the information needs of d1fferent users
and the characteristics of different programs; or a compact model that would
focus on a single user, program area, program level, or delivery system. The
panel favored the construction of several unique models. They also felt this

type of model construction was the most feasible alternative. Interestingly,

<




although the panelists rated a series of compact models first, they alter-
nativély preferred a broad and versatile model to a single compact model.
Apparently, they feel that it is necessary to generate information on various
elements of vocational education even if it means a trade off in the specificity
of the model.

It is importanf to realize that the issue raised in this question .concerns
determining the characteristics of the model to be implemented, not the charac-
teristics of the model to be degigned. According to the st(atengfor model- ‘
development presented earlier, it is necessary to design a theoretically com-
plete global model. From that model, an operational global model and a series
of operational sub-models may be constructed. A study team, in consultation
with potential user groups, may select which operational sub-models should be

implemented. This model design process is summarized by one of the Delphi

respondents:

A broad°genera1 model can be used as a starting point for specifica-
tions to meet particular needs and interests. Moreover, construction
of a narrowly focused model may be better achieved by specification of
a-general one (top down) than by ad hoc construction (bottom up).

Three factors that could conceivably affect the breadth of the model
design are the current availability of data, the level of available resources,
and model construct capabilities. The Delphi panel clearly concluded that in
an jdeal situation, cost considerations and current availability of data
should be subordinate to model construct capabilities in designing a cost-
benefit study. However, data and funding limitations are a realistic concern.
One respondent's comments summarize these viewpoints:

Given that 1) current data availability and potential resources for

the study pose severe programmatic constraints, and 2) the quality of
study activities and findings are dependent upon a solid, comprehensive
model design, the consideration of model construct capabilities are
paramount. Of course the delimiting factors cited in point 1 (data and
resource availability) will necessitate flexibility in the development
of the model.

ey

Should cost considerations dictate narrowing the scope of the study to
one particular education level, the panelists favored examining secondary
vocational education first, postsecondary vocational education second, and




adult vocational educaticn a distant third. The Deiphi respondents clearly

rejected the option of anlaggregated examination of secondary, postsecondary,
and adult vocational programs as a cost-saving alternative. 1In the words of ﬂ
one panelist: . v

The types of benefits differ considerably by institutional level. For
example, while job placement rates and earning levels might be the most
appropriate benefit measures for postsecondary and adult programs, the
benefit of secondary programs might be most appropriately judged by
levels of skill proficiency or attitudinal changes. Consequently, I do
not s2e how an aggregate benefit assessment across 1nst1tut1ona1 1eveT_
codTa be fairly constructed. — S

Under ideal conditions, respondents feel that the most informative study
should include and d1st1ngu1sh between the various program levels of vocational
education. They s1m11ar1y believe that the potentially differing efficiencies
among vocational program types and delivery systems should be analyzed as part
of a national cost-benefit study.- Concerning vocational program types,
respondents indicated a desire to distinguish between the returns of specific
programs within broad program areas. However, they assnssed this distinction
as potentially unworkable and, therefore,ainfeasib1e. Thus, distinctions
between prrograms may have to be made between broad program areas only. '

Results on Measurement Issues

The model specified in this chapter breaks vocational education benefits
into two categories: economic benefits, which can be measured by annual
income, and non-pecuniary benefits. Based on various respondent comments,
non-pecuniary benefits appear to be the most difficult aspect of the study
design to handle. Clearly, panelists feel that they should be a component of
the study. Interestingly, a]though there is great concern over how to incor-
porate non-pecuniary benefits into the analysis, and strong criticisms aimed
at cost-benefit analysis for its inability to reflect these benefits, the

consensus of the panel is that such incorporation in some, form is feasible.
Apparently, this viewpoint is based on the increased attempts to operational-
ize non-pecuniary costs and benefits in existing cost-benefit studies. As
one panelist comments, "Multi-criterion benefit-cost models are beginning to
emerge and should be looked into."

o~
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A second issue raised in the model specification was how to treat joint
costs. Joint costs are costs incurred when an educational input, sﬁch as a
piece of equipment or school building,~is used py more than one student
group. Allocation of joint costs presents a difficult measurement problem.
Several treatment options exist, including excluding them from analysis,
evaluating the marginal cost of their use, evaluating the average cost of
their useq and evaluating them using game theory. Average cost of use was
the most desirable method of evaluating joint costs-to the panelists, with
marginal cost of use a close secona. Since marginal and average cost methods
may be relevant in differgpt situations, an optimal alternative might be to
use both costing technigues. One panelist, using similar logic, called for
the judicious use o% average costing, marginal costing, and game theory in a
cost bengfit analysis: '

<

For starting a new added program, marginal costs may be the best; for
evaluating a whole system, average cost is attractive; game theory
methods are relevant when considering several different added programs
or combinations thereof.

A third component of the model specified in the previous section was a
discount rate. Utilizing a discount }ate in cost-benefit analysis permits
the evaluator to equate future income with present values. The panelists
favored using the rate of inflation as the means of measuring the discount
rate. This option was more desirablz than either the prime rate of interest
or the rate of interest on government treasury bills. Surpriéing1y, the
overall second choice of the Delphi panelists was to exclude a discount rate
from the study. However, there was extreme polarization on this responsé
category.

As specified in the model, a student may be enrolled in vocdtional
education both for investment and consumption reasons. Some critics have
contended that it is unreasonable to support expensive vocational programs on
the basis of non-investment benefits when .non-vocational education programs
are being underfunded. Panelists, however, supported the presence of consump-
tion benefits in the model. Nevertheless, they rated the feasibility of
accurately measuring the Tevel of consumption benefits as quite low.
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A vocational education graduate's increased earnings will have a ripple
effeét'throughout the economy, as he/she spends money and increases someone
else's.income. This was termed an earnings multiplier effect in the mouel

"specification. The panelists judged that this earnings multiplier effect

should be considered in a cost-benefit study. They did recognize, however,

that consideration, while desirable, is somewhat less feasible because of its

measurement difficulty. , ’
The opportunity cost of attending a vocational education program may

enter into a cost-benefit model as one of the largest cost components. The

panelists concurred that use of foregone income as a measure ‘of the opportunity

costs of attending school was desirable and relatively fea¥ible. The proxy

for foregone income deémed most desirable was the average earnings of individ-

uals with similar characteristics who are not attending school.

The model specification section also suggested that social costs and bene-
fits maybdiverge from private costs and benefits. Therefore, determination of
which entity 4§\tnE\Proper basis for a cost-benefit analysis will impact the
study results. Panelists indicated that measurement of both private and
social costs and benefits are desirable and feasible in a national study.

Another model specification issue that will have serijous implications for
the succeeding analysis is the choice of a comparison group. Concerning
sacondary vocational education, respondents concluded that the most logical
comparigon group was students in a general education program. However,
the panelists were someéwhat temperate in their support of this option in that
comparisons with other alternatives were ranked just below general education
programs. These included students attending a college preparatory program,
individuals not attending secondary school, and a weighted average of all
three activities. For all comparison fdﬁnagg, panelists raised definitional

LT e

and data availability problems in measurement. z

Panelists were evenly divided between students in two year general
curriculum colleges and individuals not attending postsecondary schools in
their choice of an optimal comparison group for postsecondary vocational
education. Regardiess of the level of education analyzed or the choice of

: 111
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comparison group, it is important to attempt to control for differences on
non-educational variables between groups.

In an effort to distinguish between program enroiiees and individual
course takers, respondents supported "enrollment in a fixed series of related
vocational classes" as a superior definition of a program participant for the
modet. Further, they agreed that full time equivalent (FTE) students was a more
suitable method for counting students than éithen ADA, ADM, or the average of
ADA and ADM. An alternative measurement formafhygs suggestgd by one pane1ist{

However, seriousness
I suggest (as

FTE is an excellent measure of load on the system.
of participants is measured by average daily attendance.
an alternative) the measure:

(Number of hours per week) X (Number of enrollees) X R

where R is a reduction factor to account for absentees.

R should probably
not be linear. .

One final factor examined in the Delphi that could impact on the results
of a cost-benefit study is the treatment (and possible weighting) of differ-
ences in program quality. Measuring differences in the quality of vocational
programs was judged to be highly desirable yet possibly infeasible by the
majority of panelists. Panelists emphasized the need for delicacy in program
quality measurement criteria, noting the potential political impact of such

measures.

Results on Data Availability

There are several sources of data that could be used in a national
cost-benefit study of vocational education. Delphi panelists specified that
utilizing existing data bases supplemented by some new data collection was the
preferable strategy for securing data in.a national study. This option was
preferred to relying solely on existing data bases or conduct1ng a data

collection survey exclusively for the nat1ona1 study

’Respondents were also queried on the desirability and feasibility of
using a number of different existing sources as the basis for the national

study's data. These sources were:
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e National Center for Education Statistics' (NCES) Vocational Education
Data System (VEDS) '
e Bureau of Occupational and Adult Education's (BOAE) Statistical
Reports (1973-1978)
e NCES' High‘School and Beyond Longitudinal Survey (19@0)
e Department .of Labor's (DOL) National Longitudinal Survey (1979)
" o NCES' National Longitudinal Survey of the High School Class of
1972
o National Institute of Education's (NIE) Survey of Vocational Schools
in Ten States (1980)
e NCES' Survey of Non-collegiate Postsecondary Students and Schools
4 (1972-1980)
o Assistant Secretary for Planning and Evaluation's (ASPE) Survey of
Vocational Education Students and Teachers {1972)
: o Office of Civil Rights' (OCR) Survey of Vccational Education Schools
(1979)
o Office of Education's (OE) "437 Files" (Grants and Expenditures .under
State Administered Programs) )
Census Bureau's Current Population Survey Supplement
Project Talent Data Base
NCES' Survey of Course Offerings and Enroliments (1973)
Survey Research Center's Youth in Transition Data Base (1966)

No sound conclusions were made by the Delphi panel abou; the desirabiiity
or. feasibility of using these various sources. Rather, many respondents
expressed uncertainty about the contents of the alternative data bases.

It is interesting to note, however, that of the four respondents knowledgable
about VEDS, two rateéd the data source undesirable. VEDS has come under sharp
attack by many in the field for being duplicative and unnecessary.

The results of the Deiphi analysis were carefully considered in assessing
the feasibility of pefforming a national cost-benefit study of vocational
education. Conclusions regarding the feasibility of a national study and
recommendations for future cost-benefit research on vocational education are

>

the focus of the final chapter of this report.

112
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CHAPTER 7
RECOMMENDATIONS AND CONCLUSIONS

* INTRODUCTION

This chapter reports the.recommendations and conclusions concerning the
feasibility of performing a national cost-benefit analysis of vocational edu-
cation. These recommendations and conclusions are based on tﬁe interactive
series of research tasks described throughout this report. The first rele-
vant task was an extensive analysis of the state of the art in utilizing cost-
benefit me£h6d01ogies to evaluate vocational education. The second task was
a comprehensive review of the measurement probliems that might confront a study
team performing a national cost-benefit analysis of vocational education. The
third source contributing to the remarks made in this chapter was the Delphi
analysis of the desirability and feasibility of operationalizing the variables
in the simulated cost-benefit model. ¥

The .chapter begins by discussing the feasibility of conducting a national
cost-benefit study of vocational education. This is followed by an analysis
of the potential value of conducting a national study. Finally, recommenda-
tions are made for future research on the costs and benefits of vocational

educatjon.
FEASIBILITY OF PERFORMING A NATIONAL STUDY

The results of the state of the art review, assessment of potential mea-
surement. problems, and Delphi analysis suggest that a national cost-benetit
study of vocational education is technically feasible. However, this assess-
ment must be viewed in terms of the current level of sophistication in relat-

;-

ing costs. and benefits. / -

There are numerous limitations in specifying the 4e1ationship between

vocational education costs and benefits. These 1imi;%tions fall primari1j/
into three categories: analytical evaluation techniques that relate costs to
benefits, methods for measuring costs and benefits, jand characteristics of

~vocational education. P .

/
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Concerning the first two categories, alternative analytical techniques
and measurement methods are available to cost-benefit study teams. Each
technique and method has its advantages and disadvantages. A cost-benefit
evaluator must understand the st}engths and weaknesses of the techniques and
methods he/she employs in that they will have a serious impact on the study
findings. ; : —

The characteristics of vocational education, the third category of
limitations in applying cost-benefit methodologies to vocational education, o
are a prqb]em/bnly in terms of their breadth. Vocational education cannot be
simply defingﬁ or neatly categorized. It is a complex enterprise consisting
of multiple drogram levels, program areas, institutional settings, and student
popu]ations./ One of the dangers of applying cost-benefit methodologies to j
vocatiqnal education is that these idiosyncrasies may be ignored. A study
that makes no effort to distinguish between the diverse components of voca-
tional education may dh]y mask the actual relationship between program costs

and benefits.

Therefore, cost-benefit analysis, based on exiéting technologies, is an
imperfect analytical tool. Not all theoretically appropriate variables in a
cost-benefit model may be operationalized. Other variables may be opera-
tionalized but only by using imprecise proxy variables. Consequently, in most
cost-Eenefit analyses dealing with social issues, there is a significant
deviation between the theoretically complete global model and the operational
global model. Nevertheless, most modeling, measurément, and data obstacles ~
can be overcome to‘the point where the product of a cost-benefit analysis is
useful and reliable. '

The state of the art review in Chapter 3 illustrates that a large number
of cost-benefit analyses of vocational education have been conducted on a sub-
national level. A]tﬁough the logistics of a national study will be substan-
tially more imposing thap those on a’subfnationél basis, each must confront

-~

many of the same technical obstacles. The smaller studies have proven that
these limitations can be surmounted. They also demonstrate that a cost-benefit
study can contribute to the understanding of vocational education.
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A national study faces numerous unique difficulties as well. Many of

these problems are addressed in the last section of this chapter on the recom-
These problems must be given

mendations for a national cost-benefit study.
However, they

careful attention by a national cost-benefit study team.
are not fatal to executing a national study.

UTILITY OF PERFORMING A NATIONAL STUDY

A national study of the costs and benefi%s of vocational education
'should not be implemented solely based on its technical feasibility. In

addition, the utility of a national study must be.assessed prior.to committing

scarce revenues to the research. The utility of performing a national study

is considered in this section.

A national cost-benefit study should prove useful for a number of reasons.

First, cost-benefit analysis of vocational education can contribute to

sounder policy decisions. The results of a cost-benefit analysis, even if

based on an imperfect model, can lead to decisions superior to those hased

merely on subjective judgment.

Second, the results can be used on-the sub-national as well as national
level. With the prospect of increased block grants in education, state and
Tocal agencies need more information on the relationship between program costs
and benefits in order to He]p make good policy decisions. Given scarce

resources, the relationship between costs and benefits is a rational basis on

which to make such decisions. Therefore, a national study can.contribute to

more informed decision-making at the state and local levels.

(Third, in the process of building a theoretical model of the costs and
benefits of vocational education, a study team can help pinpoint crucial data
needs. That is, in an effort to operationalize the model, the study team must
assess which data‘are available, which are reliable, and which are duplicative.
This identification process can potentially contribute to reducing the data

burden that currently exists in vocational education.
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Fourth, the results %f a national cost-benefit study will complement
exﬁsting evaluative research on vocational education. In particular, the
national study will be a useful adjunct to the research conducted by the
Congressionally mandated NIE Vocational Education Study. The information
generated by the two studies will produce a wealth of data on the present

state of vocational education.

__As~with any analytical technique, there is the possibility that the
results of a cost-benefit analysis can be misused. For example, some may
treat the results of such an analysis as a magic formula that can conclusively

‘allocate scarce funds among alternative programs. The methodological limita-

tions inherent in the technique are too great to base such decisions solely on

the results of a cost-benefit analysis. Nevertheless, cost-benefit analysis
. can provide significant input into making such policy decisions. That is,

when used as one component in a multi-criteria policy evaluation, rather than

. indiscriminately, cost-benefit &ralysis can be an informative policy-relevant

tool.

Lk}

e &ECOMMENDATIONS FOR A NATIONAL COST-BENEFIT STUDY

1

This section presents recommendations for consideration in planning a
national co3t-benefit study of vocational education. These recommendations
pertain to funding limitations, user groups, data problems, modeling considera-
tions, and measurement problems.

Funding Limitations . ‘"

As a result of Federal efforts to balance the budget, revenues for program
evaluation are becoming scarce. Ironically, program evaluation methodologies
can help policy makers allocate scarce dollars more intelligently. Given the
current fiscal environment, implementing a global operational model, although
the optimal choice in designing a national cost-benefit analysis of vocational
education, is improbable. Therefore, a hierarchy of sub-models must be
created and the sub-models implemented shbject to availahle funding. Given
present funding limitations, the following recommendations are made:

<




The cost-benefit study should not be conducted on a national basis,
- but rather, with national considerations. Therefore, a sampling p]dn
must be developed that represents the many diverse characteristics of
the vocational edu{
e If a choice must be made among program levels, thq first priority

ation enterprise.

should be an analysis of secondary vocational education. This is

because secondary vocational education has a higher enrollment,

utilizes more revenues, and probably has more: thorough and accessible
- data than postsecondary or adult vocational education.

e Since a national study will be Federally funded, the analysis must
first serve Federal policy determingtion needs. It is preferable,
however, for the study to meet the needs of more diverse users.

e If a national study cannot be funded, a less costly alternative might
be to provide technical assistance to the states to help them develop
tha skills to conduct their own cost-benefit analyses. With the
prospective advent of block graﬁts, this investment in capacity
building on the state level should prove beneficial.

User Groups

Information from a national cost-benefit study can be used by diverse
groups, including the Federal Government, state agencies; local agencies,
parents and students, and special needs populations. The following recommen-
dations are made concerning user groups: ’

e If funding levels perm{t, at a*minimum the study should be designed to °
fulfill the needs of both the Federal Government and state agencies.

The information needs of state agencies will be increasing in the
current fiscal and political environment.

e Given existing set-aside requirements for special populations, the study
should attempt to serve the needs of state and Federal special education
program administrators in the area of vocational education.

¢ In order to increase the acceptance of the study by potential users,

user groups should havé substantial input into the design of the

cost-benefit model.




‘data Problems

Disparities in the_avai]abi]ity and quality of data among states is a
serious obstacle to performing a national cost-benefit study. The following .
recommendations address these and various other data problems:

¢ Since it°has been proposed that a national study be conducted on a
sample basis, the sampling plan should reflect an awareness of data
availability and data quality disparities. If possible, states should
be included in the sample only if they have available:

- data on program costs . .

- data on student employment and wage histories

- reliable enrollment data ' ‘

- enrolliment data sensitive to differences in duration and

exposure
- student follow-up data
- data files that are updated regularly
e Accurate definitions of various data types must be created. The
study team must be sensitive to possible inconsistencies tn defini-

o~

tions between states. .
) : . o The study should utilize existing data wherever possible and only sup-
» plement these data with new data coilection if necessary. New.data
collection should be kept to a minimum given the current attitudg at
the state and local level that too much'duplicative and unimportant
data are already demanded. ' ’ i
o One task in the national study Ean be identifying unreliable‘and
duplicative data eleménts that are collected through national
reporting mechanisms, particularly VEDS which is the newest and
perhaps most criticized mechanism. This information could be gathered
as a by-product of scrutinizing naiiona] data sources for possible use .
in the cost-benefit analysis.
e A parallel study shou]d-be funded that utilizes the results of the
- previous task and formulates étrategies to reduce the data reporting
burden faced by states and localities. These strategies might include:
- creating a vocational education management information system
(MIS) to process available data more efficiently

15 :
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- adding or deleting data types in statutory reportﬁng systems
- standardizing acceptable surrogates of unavailable or unreliable
- data '

- standardizing data definitions )

- standardizing data reporting requirements
Cooperation with the cost-benefit study team and, therefore, accept-
ance of the study findings may *ncrease if!user groups are shown that
the research will help reduce their data reporting burden.

-Modeling Considerations

3

For cost-benefit research to be most valuable, a strong commitment must
be made to a thorough model development process. Very often, knowledge gained
from the modeling process is as significant as the actual results of a cost-
benefit study. The following recommendations are made pertaining to model
development:

¢ To maximize the acceptance of the model, the model building process
must be fully documented. ’ '
e A rational cost-benefit study should be required to include specifi-
- cation of a theoretically complete global model, creation of an
operational global model and sub-models, model simulation, model field
testing, implementation, and evaluation.

To best execute this comprehensive process, it may be preferable to fund a
series of consecutive studies, éach performing one or more steps in the

modeling process, rather than osie.major study.

Measurement Problems

There are numerous obstac1etho measuring accurately the costs and
benefits of vocational education in a national cosi-benefit study. However,
many of these obstacles can be overcome or their effects acceptably minimized
by a knowliedgable model building team. A number of recommendations are made

concerning measurement jssues:

~




Multiple analytical methods should be employed to assess the relation-
ship between vocational education costs and benefits. This is because
alternative analytical approaches can produce varying results under
certain conditions.

The study must include both monetary and non-pecuniary costs and
benefits in its design. Although measurement of the latter is diffi-
cult, there are numerous acceptable proxy variables that represent
non-pecuniary costs and benefits. A model that dismisses non-pecuniary
costs and benefits with the disclaimer that "since they can't be
measured, they will be omitted" is seriously deficient.

In a cost-benafit model of vocational education, both private and
social costs and benefits must be calculated.

Since each may be appropriate in different situations, both average’
cost and marginal cost methods should be included in the analysis.

The cost-benefit study team should attempt to incorporate game th;bry
in aillocating joint costs. The assumption that allocating joint costs
is not a problem for the study since the marginal costs are zero is
not appropriate under all conditions. One such example is allocating
costs among ongoing programs.

Because of the breadth of vocationai education, over-aggregated data
collection and analysis must be avoided. A cost-benefit analysis must
recognize the potentially varying efficiencies of vocational education
by program level, program area, delivery system, and student population
group. ‘
It is feasible to include in the cost-benefit model a rate that dis-
counts future benefits to present values and the opportunity costs of
participating in vocétiona] programs (measured, for example, by
foregone income).

Model builders should investigate the possibility of including con-
sumption benefifs, an earnings multiplier effect, and a control for
differences in the quality of vocational programs in the model. Inclu-
ding these factors may not be feasible. However, their omissicn from
the model is not fatal.
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, Averch, H. A., Carroll, S. J., Donaldson, T. S., Kiesling, H. J. and Pincus,
J. How Effective is "Schooling?: A Critical Review of Research. Englewood |
Cliffs, NJ: Educational Technology Publications, 1974.

This source summarizes the paramount methodological and measurement issues
- in relating school -inputs to educational outputs. For example, the authors
discuss alternative definitions of school output. They note that various student
- test scores are the most often used output measure. Although these tests do

measure certain important aspects .of the learning process, the authors contend
that they have severe limitations as well. Student test scores appraise only -
a limited range of the many cognitive abilities learned in school. Also, they -
are often culturally b1ased and dc not accurately measure the skills of
minority groups.

Averch et al. also review the various methodologies for measuriing the
product1v1t/ of educational resources. They discount the policy relevance of
.process techniques that .attempt to measure the variations in the effect of the
schoo]1ng process (teaching methods, curriculum, etc.) on output through
~ laboratory observation. Th%y write:

Sometimes, to minimize the extent-to which a student's previous .,
learning experiences affect the outcome of an experiment, they
deliberately examine learning tasks- that are very.unlike the
« learning tasks encountered in the classroom--memorizing lists of
. nonsense syllablesy for example. Consequently, the results of
t the experiment offer little direct policy guidance.

The authors discuss the production function methodology rather thoroughly.
Perhaps their principle contribution in this area is an extensive overview of
the production function literature in education. Of particular usefulness
is-an appendix that individually -summarizes the methodo]og1es, variabies .
. used, and findings of much of this literature. )




Benson, C. S. Education Finance in the Com1ng Decade. Bloomington, IN: Phi
Delta Kappa, Inc., 1975,

&

Benson begins his book by briefly 111ustrat1ng the. sources of school
funding, the extent of 'school expenditure d1spar1t1es, and available measures
of education outcomes. He then presents three major themes. The first is a
discussion of family choice in selecting the level and quality of educational
services. He discusses the principle of "voting with ones feet" and theor1zes
on' the potential impact of educational, vouchers on family choice. ,

*  The second theme is whether and how various educational resources can be
more efficiently combined td increase school output. Under this heading, Beason
discusses whether the Tevel of school revenues can affect the quality of educa-
tion and whether educators can determ1ne how much money is necessary to run the
pub11c schools. ’

Third, Benson surveys the primary issues in school finance. .He writes
on the meaning of educational equity, the impact of the courts on educational
funding, and the poss1b1e effect of two reform alternatives, district power
equalizing and full state funding, on the distribution of school dollars.




Berke, J. S., Campbell, A. K. and Goettel, R. J. (eds.). Financing Equal
Educational Opportunity. Berkeley, CA: McCutchan Publishing Corporation, 1972.

The articles in this book were developed to assist’ the New York State
Commission on the Quality, Cost, and Financing of Elementary and Secondary
Education (the "Fleischmann. Commission") in developing new approaches to school :
finance in the state. Berke begins the book with an overview of the major
issues in school finance. Other chapters address the particular sources of
inequalities in New York State funding mechanisms, potential school finance
procrams in the state and a simulation of the impact of such reforms, the
possible effect of a regional approach to school funding on revenue disparities,
the potential impact of full state assumption on existing inequalities, the
degree of funding inequalities in urban school districts, and a methodology
to measure the match between educational revenues and the level of need in
individual school districts. _
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Blaug, M. Economics of Educationr A Selected Annotated Bibliography. New

York, NY: Pergamon Press, 1978.

This is the third edition of a critical annotated b1b11ography of Titerature
on the economics of education. The bibliography is largely confined to published
Titerature (in English, French, and German) with the exception of certain
mimeographed papers which can be obtained from various international agencies
and institutions on request

Blaug classifies the 11terature under five major chapters and according
to two basic distinctions, developed and undeveloped countries. The chapters
and subheadings pertaining to developed countries are:

@ General Surveys .

o The Economic‘Contribution to Education

Earlier Views

Y

’

The Production Function Approach -

Human Capital Formation

Measurement of Return

e The Economic Financing of Education

Higher Education ,

Public and Private Finance

Productivity and Efficiency

Technical and Vocational Education

The author notes that the classification scheme is somewhat arbitrary
and cross-references are provided for items which could be classified under
multiple headings. A chronological rather than an alphabetical listing is
adopted in order to demonstrate the development of the subject over the years.
There is an-alphabetical index of authors for easy reference. .

The author introduces each chapter with a brief summary and critique of
the works listed, along with a commentary on the state.of the art of literature
in that particular topic area. In his overview of the body of literature on
the economics of education, Blaug notes that the literature has been growing
at an accelerated rate since 1950. Since new material is continuously appearing,
it is the author's intention to keep the b1b11ography up-to-date through
further editions. ,
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Burkhead, J., Fox, T. and Hol1ana, J. Input and Output in Large City High Schools.

Syracuse, NY: Syracuse University Press, 1967.

»

¢ This book reports the research findings on the educat&on production func-

- tions for schools in Chicago, Atlanta, and-the Project Talent data base. In

their analysis, Burkhead, Fox, and Holland measured educational output as achieve-
ment test results, I[.Q. scores, dropout"rates, and intent to attend college.

The independent variables included various educational and non-educational .
inputs. A regression analysis was run separately for each grouping of $chools.

The authors generally found that both school and non-school variables do affect
educational output. However, the identification of significant input variables
and the level of association between inputs.and outputs vary between samples

and output measures.
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. Cohn, E, Economics of State. Aid to Education. Lexington, MA: D. C. Heath and
Company, 1974.

. J" ¢
Cohn's book has two principai -components. The first discusses the history
and technology of state aid to education. In this section, the author describes
the origins of our present practices of school finance and discusses the role
of early influential school finance scholars such as Cubberly, Strayer and
‘Haig, Mort, Updegraff, and Morrison. He also writes on the varyirg defini-
tions of educational equality and presents a thorough review of the alternative
. formulas used by states to fund education.

The second component is an empirical analysis measuring the impact of state
.aid on school size, per pupil expenditures, enroliment rates in nonpublic
schools, per 'pupil bond issues, and per pupil Tocal revenues. Cohn performs
his analysis on both interstate and intrastate levels. Among his conclusions
are that*state aid'tends to increase the total level of school expenditures
but decrease the amount of local expenditures; is negatively related to
nonpublic enrollments, local revenue, and bond saless and is positively
related to average school size. Cohn follows this empirical analysis
by suggesting reforms that can potentially increase the efficiency of
school expenditures.
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Coleman, J. S., et al. Equality of Educational Opportunity. Washington, DC:

U.S. Department of Health, Education, and Welfare, Office of Education, 1966.

. Commonly referred to as the Coleman Report, this research is the most well
known and widely cited of the input-output studies in education. Coleman and
his colleagues measured the impact of a pupil's social environment and his/her
educational training on student performance. They concluded that "schools
bring little influence to bear upon a child's achievement that is independent
of his background and general social context." ~

Coleman's findings on- the lack of influence of the schools on output '’
have been harshly criticized on methodological .grounds. To reach
these conclusions, Coleman employed multiple regression analysis entering
variable clusters in a predetermined order. Socioeconomic status variables
were consistently entered into the equation first, followed by school variables.
Due to a high intercorrelation between many of Coleman's independent variables,
the order in which the variables were entered into the regression may have__
biased the findings. Whatever variance in the dependent variables that was
explained by the intercorrelated independent variables was attributed to the
first cluster of variables, in this case the socioeconomic variables. The
impact of the schaol variables was likely severely underestimated. ‘Even with
this bias, several school variables were found to be significantly related to
pupil.performance. The highest explanatory effect among school variables was
the verbal ability of teachers..:
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AN Garms, N. 1., Guthrie, J. W. and Pierce, L. C. School Finance: The Economics
-\3 and Politics of Public Education. Englewood Cliffs, NJ: Prentice-Hall, Inc.,

. 1978.
TN

<

This is a comprehensive overview of school finance and the economics of
education on the elementary, secondary, and postsecondary levels. Among the
themes discussed are how to combine educational resources to maximize efficiency,
the equality of the distribution of educational benefits, the impact of various
school aid formulas, and the application of economic .theories and methodologies
to education.

More specifically, this text discusses such issues as:

The-:potential tradeoffs between the educational policy goals of
equality, efficiency, and liberty. :

The role of local, state, and federal governments in education.
The relationship between school organizaticn and educational finance.

The impact of collective bargaining on educational finance and

. governances N

The characteristicg of the taxe: used to fund education.
The "‘goals of federal education policy.

The status of state funding schemes.

The impact of the Serrano case on school finance reform.
Problems in increasing school productivity.

School district management and budgeting procedures.

The technology of school finance reform.

The role of citizens in school finance reform.

Tﬁe management of capital.

The impact of school finance on urban schools.

The financing of higher education.




Grubb, W. N. and Michelson, S. States and Schools.
and Company, 1974.

Lexington, MA: D. C. Heath

Grubb and Michelson present a thorougnh overview of the history, definition,
and technology of educational equality. In the process, they describe the
status of educational equality in the states and how the structure of state
aid has contributed to that status. The authors follow up this theoretical
discussion with an empirical model of intrastate public school finance. .




Katzman, M, T. "Distribution and Production in a Big City Elementary System,"
Yale Economic Essays 8 (Spring 1968): = 201-256. _ .

In this article, Katzman estimated production functions for 56 schools
in Boston. Among his output variables were three measures of school holding
power.- Holding power is usually defined as the inverse of the dropout rate.
Katzman measured it as the percentage of students registering at the beginning
of the academic year who remain through the year, average daily attendance as
a percentage of average daily membership, and the dropout rate of elementary
school alumni. He also measured pupil performance by second and sixth grade
reading scores and the percentage of students passing the entrance exam for
the prestigious lLatin School..

Katzman entered the following input variables in his production function:
class size, percentage of students in crowded classrooms, student/staff ratio,
. number of students in the school district, percentage of teachers with permanent
status, percentage of teachers with masters degrees, percentage of teachers.
with one to ten yeafFs experience, percentage of annual teacher turnover, and
an index of cultural advantage. The creation of a cultural advantage index is
one way to overcome multicollinearity among various socioeconomic variables.

Katzman found that the index of cultural advantage, size of the schob]
district, teacher experience, and student/staff ratio all affect educational

output in at least one equation. However, none of the variables were significant

in all output équations.

l.

—
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McLure, W. P. Special Programs in Public Schools: Administrative and Financial
Structures. Urbana-Champaign, IL: University of I1linois at Urbana-Champaign,
Bureau of Educational Research, 1976. . .

r

McLure and his staff examine the administrative and financial strucCtures
~of special education programs in I11inois. Included in the analysis are

vocational education and bilingual education programs as well as more tradi-
tionally defined special education services such as those for learning disabled
or handicapped children. This discussion of the finance and governance of
special education programs in I11inois provides good background on the issues
and problems faced in many states. McLure concludes with a presentation of
recommendaticns to improve further the finance and governance systems in I1linois.
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Pincus, J. (ed.). School Finance in Transition. Cambridge, MA: Ballinger
Publishing Company, 1974.

Pincus has compiled and edited a series of articlies by school finance
scholars on a diversity of funding issues. The book contains chapters on:

e Alternatives to existing funding meéhanisms.

e The impact of the courts on school finance.

e The influence of school finance reform on tax policy.
Effects of school resources on educational outcomes.
The politics of school finance.

The influence of school finance problems on broader social issues.

v




Reischauer, R. D. and Hartman, R. W. Reforming School Finance. washingtonﬁ‘DC:
The Brookings Institution, 1973.

*

Reischauer and Hartman's book is a classic textbook treatment of the primary
issues in school finance. The authors first describe the causes of the fiscal
dilemma in funding education. Ihey attribute the crisis partially to the rapid
rate of expenditure increase since 1960 that was prompted by increased enroll-
ment and rising prices. A second determinant was the inability to squeeze
increased dollars out of traditional revenue raising structures. School funding
relies heavily on the local property tax. Many citizens felt this tax was re-
gressive and already too high, and therefore, refused to vote for increased
spending in school budget referendums.

" . The authors also present data on the extent of revenue and expenditure
disparities between states and school districts. They discuss mechanisms to
reduce these disparities such as larger state equalization programs, full state
financing, capacity equalization, and federal intervention. They also explain,
in a ?eparate chapter, the fiscal and enrollment problems that face non-public
schools. ¢




Ross, J. P. and Burkhead, J. Product1v1tx_3n the Local Government Sector.
Lexiugton, MA: D. C. Heath and Company, 1974.

In this book, Ross and Burkhead explain the definition and measurement
of public sector productivity. They discuss the difficulties in relating
quantities of inputs to the level and quantity of output of public services.
They also explain the impact of alternative definitions of productivity
on measures of the efficiency of production, survey various. methodo]og1ca1
approaches to. the measurement of productivity, and review examples. in the
literature that attempt to measure productivity. A]though the presentation
does not focus on educational preduction per se, it is highly relevant to this
area, and does apply many of the theoretical issues to the measurement of
educational productivity.

The authors also develop a methodology for analyzing changes in government
expenditures. This methodology is applied to four service areas: education,
welfare, police, and fire. The data utilized are from New York State.




o.

Sacks, S. City Schools/Suburban Schools: A History of Fiscal Conf11ct
. Syracuse, NY: Syracuse University Press, 1972. )

. Sacks presents many of the important issues in school finance while building
a model to determine the determinants of per pupil current educational expendi-
tures. The determinant (independent) .variables in the model are per capita
income, the proportion of the population attending public schools' (enrollment
ratio), and the level of state elementary and secondary school aid. Sacks
'perfurms his analysis for urban school districts and suburban districts to
assess the degree of the b1as against cities in school finance., “Among Sacks'
findings are:

® Differences- in average incoze between urban and suburban communities
© are a determinant of disparities in per pup11 expenditures.

® _ The level of state aid affects. the overall level of expend1tures
" within a state.

e The relationship between the proportion of a district's chi]dren’
attending public schools and per pupil expenditures is negative.

e State aid is additive and not subst1tut1ve, but does tend to reduce
local effort.
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Cost-Benefit and Education Evaluation Theories




)
-

Cardus, D., Fuhrer, M. J., Thrall, R. M., et al. A Benefit-Cost Approach to
the Prioritization of Rehabilitative Research. Houston, TX: Baylor College
of Medicine, The Institute for Rehabilitation and Research, 1980.

This work represents the findings of a research effort begun in 1971 with
the purpose of constructing "a mathgmatical evaluation model that would take
into account both the monetary and/non-monetary benefits of rehabilitative
research." As.a result, Cardus, Fuhrer, and Thrall have developed a model
with aspects which are directly relevant to a cost-benefit analysis of voca- .
tional education.

Cardus, Fuhrer, and Thrall propose a multidimensional model, measuring
groupings of costs and benefits along unique dimensions. For example, the
monetary benefits resulting from vocation:1 education would be measured
along one dimension while nonpecuniary bencfits could be measured on a different
scale along a unique dimension. These different measures would be.summed as
a function of a group of parameters determined by the policy maker.

The report has chapters on operationalizing the terms of the proposed
cost-benefit model and implementation of the model. A chapter is also pro-
vided detailing a systematic process to weigh the various benefit dimensions.
The report ends with two appendices. One details the process used to cluster
benefits while the other appendix provides an excellent discussion on the
appropriate methodnlogical approaches to relate costs and benefits.




Darcy, R. L. Some Key Outcomes of Vocational Education: A Report on Evaluation
Criteria, Standards, and Procedures. Columbus, OH: Ohio State University, The
National Center for Pesearch in Vocational Education, 1980.

A

This study discusses the use of outcomes as a measurement tool in evaluating
vocational programs. The focus is upon fifteen outcomes and their feasibility
as evaluation criteria. These outcomes were rated by a small sample of
people familiar with program evaluation and vocational education as to their
importance and feasibility. These ratings are included in the study.

The final section reports the findings of a pilot test of one program
evaluation outcome (reducing the risk of unemployment for minority youth)
based on data from two states with large minority populations. While the author
describes available data sources for outcome evaluation, the pilot test documented
the problems associated with identifying data on minority youth with vocational
training. The research indicates that data limitations may confront vocational
evaluators regardless of the outcome measure utilized.




k3

.

Davie, B. F. "Benefit/Cost Analysis of Vocational Education ™A Survey."
Occupational Education--Planning and Programming. Volume Two. A. Kotz, ed.
Menlo Park, CA: Stanfprd Research Institute, 1967.

General considerations in benefit-cost analysis of vocational education
are presented in this work. Included are detailed 1ists of the potential costs
and benefits of vocational education and a discussion of three criteria for
making benefit-cost decisions: (1) present value of net benefits, (2) rate of
return, and (3) benefit-cost ratio. Davie suggests that the benefit-cost ratio
is superior 1> the other measures. He also discusses the merits of cost-
effectiveness analysis and explains one potential use of this methodology.

. Davie makes the following general conclusions about cost-benefit analysis.
He believes it is not sufficient in cost-benefit analyses to address the
question, “Should a'program be continued or discontinued?" Rather, one must
ask, "Should the resources devoted to this program be diverted instead to

a specific alternative (in order to produce a more useful result)?" Second, he
contends that if the $ocietal benefits associated with a particular vocational
education program are significant but the monetary -rewards to individual
participants are slight, stipends should be offered to encourage enrollment

in vocational programs.

N Vd .
Davie also reviews three early cost-benefit analyses. These are Eninger
((1967), Corazzini (1966), and Carroll and Ihnen (1966).




Dorfman, R. (ed.). Measuring Benefits of Government Investments Washington,
DC: The Brookings Inst1tu+1on, 1965

This. collection provides evaluative papers on sevee\types of government
projects. The authors of these papers are Gary Frdﬁm>\ﬂ§rbert E. K]arman,
Ruth P. Mack and Sumner Myers, Herbert Mohring, Jerome™Rothenberg, Frederic M.
Scherer, and Burton A. Weisbrod. . Dorfman prefaces these articles with a
bri;f discussion of cost-benefit methodo]ogy

Of particular relevance is the article "Preventing High Schoo! Dropouts":
by Weisbrod. Weisbrod utilizes cost-benefit ana]ys1s to evaluate a dropout
prevention program. Aggregated data concerning income differentials between
non-college bound high school graduates and high school dropouts are app11ed
to a specific case study conducted in St. Louis, I1linois. Non-pecuniary
components are incorporated into the analysis as biases, although no absolute
monetary value is assigned. Weisbrod concludes that in at least this case
study, monetary costs far exceed benefits. This selection also includes an
excellent discussion on discount rate measures, an insightful rebuttal by
Herman P. Miller, and Weisbrod's reply.

R . - W




Hale, J. A., Starnes, P. M. and Mickler, W. A. The Developrent and Testing af

a Model for Determining the Costs of Vocational Education Programs and Courses
(Final Report). Gainesville, FL: University of Florida, Institute for Educational
Finance, 1977. ‘

This study was designed to develop and field test an "added cost" model
for calculating vocational program costs per full-time equivalent student.
Hale emphasized the difficulty in cost determination because .of discrepancies
in data format. He noted, however, that the overall quality of pupil and
fiscal accounting data is improving.

A

Program data, student accounting data, and fiscal accounting data were
compiled to determine the added-ccst relationship of vocatioral education pro-
grams. Among the conclusions wzre that:

*

) Vocational courses should pay closer attention to Department of
Labor Occupation codes and the Office of Education vocational course
numbering scheme. , ] \

) A "basic" program needs to be commonly defined.

0 Discrepancies in student accounting methods used by sécondary and
postsecondary institutions do not allow for interorganizational
comparisons.

° Student contact hours is the best student accounting method.

] Better data bases-for fiscal account1ng seem to exist at the post-
secondary level.

) Objects-of-expenditures provide the common basic structure for
relating expenditures to courses and program areas.

'

The study also includes a User Manual containing the data forms, user
instructions, a course cost algorithm, sample data classifications, definitions
and their sources, and a suggested data processing coding structure.




Hu, T. and Stromsdorfer, E. W. "Cost-Benefit Analysis of Vocational Education."
Handbook of Vocational Education Evaluation. C. K. Tittle and L. Cohen, eds.
Beverly Hills, CA: Sage PubTications, Inc., 1979.

Hu and Stromsdorfer present a concise overview of the methodological and
measurement difficulties in performing a cost-benefit analysis of vocational
education in this work. The presentation is divided into separate discussions
of the problems of measurement on the cost side and the benefit side.

On the cost side these problems include the distinction between educational
expenditure and educational cost, joint costs, current costs, and capital costst
" The problems in benefit measurement that are treated include wages versus
earnings, noneconomic benefits, and transfer payments.

The authors also discuss a npumber of empirical studies estimating the
costs and benefits of vocational education. They conclude that these studies
have suffered from the inadequate availability of data and the inability to
successfully measure non-economic benefits and costs of vocational education.




Kaufman, J. J. Cost-Effectiveness Analysis as a Method for the Evaluation of
Vocational and Technical Education. Washington, DC: Department of Health,
Education, and Welfare, Office of Education, 1968. '

This paper discusses cost-benefit analysis in terms of: (1) logic and
meaning, (2) some of the misconceptions which prevail concerning this method
of evaluation, (3) some of the problems and limitations .of this method, and
(4) the conclusions of one study which attempted to determine whether or not
there is a-pay-off from an investment in vocational and technical education.

. In the discussion of the logic and meaning of cost-benefit analysis, the
methodology is described as an attempt to establish the equivalent of a system
of market principles for various types of government &ctivities. Kaufman -
makes the important point that one should not talk about education in terms
of cost or needs alone. No cost can be justified without a reference to pay-off;
and the satisfaction of any need cannot be justified without reference to cost.
He continues that since decistons must be made as to the allocation of resources
among competing educational programs, cost-benefit analysis is an appropriate
method for making these choices. It tends to force administrators to think °
through their objectives, to concentrate on costs, and to think in terms of
alternatives.

A number of what Kaufman describes as misconceptions about cost-benefit
analysis are presented. These include statements such as (1) cost-benefit
analysis is merely a subterfuge for seeking to conduct education on a "least-
cost” basis; (2) since benefits are measured only in dollar terms, this is a
form of crass materialism; (3) because cost-benefit analysis measures pecuniary
benefits, program objectives with nonquantifiable results cannot be justified
by’ cost-benefit study; (4) cost-benefit technique has not been fully developed
and therefore should not be applied; and (5) cost-benefit analysis appears to
ignore political considerations.

‘Kaufman also discusses the meaning of and problems in educational evalua-
tion. 'He writes that measurement is a necessary part cf evaluation, but
evaluation requires both premeasurement and postmeasurement considerations.
Before measurement commences, evaluation requires the formulation of a basic
educational philosophy (and its attendant goals) and: the statement of specific
behavioral objectives to be measured. After measurement is completed, evalua-
tion requires: (1) the analysis of measured quantities in terms of the
attainment of objectives and progress toward goals; (2) an estimate of the
value of existing programs in determining this progress; and (3) an estimate
of the costs involved in conducting these programs.

The two paths to greater acceptance of evaluation are: (1) to assure the
school administrator that the evaluation is to be used to study the process
of education within the school and to help him/her imgrove this process,
and not for the purpose of making value judgments about the school; and
(2) to follow up this assurnace by utilizing evaluation procedures which are
aimed at collecting only those data relevant to the educational process.

npo 1 1;)'




Kaufman includes a discussion of the findings of his Pennsylvania study
as an example of cost-benefit research, In the study he found that vocational-
technical graduates earned significantly more and were emp]oyed significantly
longer than the graduates of the other curricula during a six-year post-

graduate period. It was assumed that earnings and employment are appropriate
1nd1ces of the benefits of education.




Kim, J. E. A Cost-Effectiveness/Benefit Analysis Model of Postsecondary Vocational |

Programs {Technical Report). Bloomington, IN: Indiana University, Department
of. Vocational Education, 1977.

-This technical report presents a cost-effectiveness/benefit analysis model
for post-secondary vocational programs which was developed for the Indiana State
Board of Vocational and Technical Education. Kim defined cost-effectiveness/
benefit analysis as a technique for assessing the outputs of existing and/or
new programs in relation to their specified program target goals and against
the associated costs. The specific project objectives were: (1) to conceptual- y
ize cost-effectiveness/benefit ana]ySIS, (2) to develop a conceptual model, data
forms, and a standard procedure for using this model; (3) to evaluate the model
and data forms; and (4) to produce an administrator's manual. .

A tri-dimensional structure was conceptualized for vocational.program evalua-
tion. The structure consisted of: (1) program classification, by degree
level; (2) the criteria of effectiveness, efficiency and performance; and
(3) a time frame for one-year completion, two-year graduation, and follow-up
survey.

A cost-effectiveness/benefit model was developed within the input-output
framework. Social demand, support, and student characteristics were considered
‘as inputs to the school system, and monetary and non-monetary benefits for
soc1ety were viewed as long-term outcomes of the educational system. Four
major components of the model were specified by: (1) program classification;
(2) program objectives; (3) program outputs and (4) program costs.

The model was designed to generate three kinds of cost-effectiveness/benefit
measures: (1) program effectiveness; {2) cost-efficiency; and (3) a cost-effective-
ness and performance ratio. Fifteen formulas were presented to compute these
measures. Target goal statements were developed to include five objectives:

(1) enroliment; (2) career preparation; (3) placement and employment; (4)
advanced studies; and (5) economic benefits. The two data forms developed in
accordance with the program objectives.were: (1) a data form designed to
determine program goals and outputs pertaining to enrollm:~c, career preparation,
job placement, advanced studies, and long-term benefits; and (2) a simplified
data form for analyzing and computing direct and indirect program costs.

v




Kim, 3. E. and Harris, R. C. A Cost-Effectiveness Analysis Model for Secondary.
Vocational Programs (Technical Report). Bloomington, IN: Indiana University,
Department of Vocational Education, 1976.

e

This paper presents a conceptual model to analyze the cost-effectiveness
of secondary vocational programs focusing upon program effectiveness, cost
efficiency, and management performance. The model consists of four components:
vocational program classification; program objectives; program outputs; and
program costs. It generates three kinds of cost-effectiveness measures:
program effectiveness, cost efficiency, and cost-effectiveness and/or performance
ratio. The authors identify eight elements for analysis and base the model upon

these elements. They also distinguish cost-benefit analysis from the cost-
effectiveness concept.

o
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Levin, H. M. "Cost-Effectiveness Analysis in Evaluation Research." Handbook
of Evaluation Research. M. Guttentag and E. L. Struening, eds. Beverly
Hills, CA:  Sage Publications, 1975.

This paper discusses cost-effectiveness analysis in evaluation research
and focuses upon its application to social programs.and policies. The author .
presents a rationale for utilizing cost-effectiveness methodologies and
compares them to cost-benefit and cost-utility analyses. He then discusses the
cost-effectiveness technique in detail examining both its conceptual nature
and the methodology of assessing the costs of alternatives and of measuring
effectiveness. Levin cites a number of studies that used either cost-benefit
or cost-effectiveness techniques.

He concludes that the zost-effectiveness technique is a potent source o¢
information. However, its results need to be combined with other factors in
order to make rational policy decisions. -

142

A-33 %




Mohrenweiser, G., et al. Planning Design for Conducting a National Survey of
the Differential Cost of Vocational Education. Minneapolis, MN: Educational
. Management Services, Inc., 1979.

The objectives for this project were (1) to design a national survey
utilizing the Institute of Educational Finance differential cost model of
costing secondary and postsecondary vocational educaticnal programs, and (2)
to modify the model to allow for separation of the costs associated with
educating the handicapped from basic education costs. The project determined
in a field test that the model adequately calculated differential costs of
vocational education at the subprogram level.

A-34




Natjonal Institute of Education. The Vocational Education Study: The Interim
Report. Washington, DC: U.S. Government Printing Office, 1980.

<

This report discusses the effects of the changes in Federal vocational
education legislation adopted in 1976 upon the distribution of Federal funds
and the planning and evaluation of vocational education programs by the
states. It also describes the results of research on the effects of par-
ticipating in vocational education programs and surveys selected features of
pubtic-school vocational education. In addition, the report examines the
various effects of vocational education upon program participants. A1l of
these issues are themes in this ongoing research effort that was mandated by
the Education Amendments of 1976 (P.L. 94-482).

L e
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Prest, A. R. and Turvey, R. ."Cost-Benefit Analysis: A Survey." The Economic
Journal 75 (December 1965): 683-735.

Prest and Turvey define cost-benefit analysis as a technique for determi%iné
which public investment projects will have the greatest net benefits for
society as a whole. This article provides a discussion of the general principles
of the methodology followed by examples of how cost-benefit analysis could be
apnrlied to the evaluation of several types of public investment projects. The
appiication of cost-benefit analysis to evaluate public education is one of
the examples used. -

Prest and Turvey equate the benefits of a particular project to what 4
people would be wiiling to pay for them if an effective market for the goods
or services existed. Costs are equal to the present value of consumption fore-
gone in order to finance the project. Translating this theory into practice,
however, is problematic. For example, calculating the present value of con-
sumption foregone in order to finance the project is sometimes complicated by
the fact that what is foregone may not be just present consumption. If the
project in question would take funds away from other investment projects which
would have provided other goods and services in the future, then the present
value of those goods and services represents a part of the cost of undertaking
the public investment project.

Prest and Turvey correctiy assert that cost-benefit analysis may be of
limited use for evaluating projects that are national in impact since these
projects are likely to alter the universe of prices. Costs and benefits are
calculated assuming that prices remain constant. If the project being studied
causes prices to change, conclusions about its net benefits could be misleading.

Problems in measuring the behefits of investment in education are also
discussed in this review. Increased income is a positive benefit to society
to the extent that it represents an increase in productivity. However, Prest
and Turvey question the actual correlation of earnings and marginal productivity
(or marginal value to society). Also, they note the problem of using cross-
sectional data to predict income into the future. However, Prest and Turvey
suggest that even though cost-benefit analysis of public projects involves
making subjective estimates of the dollar value of the project's benefits,
especially for non-pecuniary benefits, such an analysis is superior to solely
relying on vague qualitative judgments of a project's worth.




Reinhart, B. and Blomgren, H. Cost Benefit Analysis--Trade and Technical
Educdation (Final Report). Los Angeles, CA: University of California,
Division of Vocational Education, 1969.

0}

This report contains introductory material on cost-benefit analysis, a
review of two cost-benefit studies of vocational education, and a discussion
of two basic approaches to cost-benefit analysis of vocational education. A
proposal for a cost-benefit study of high schocl and junior college vocational
education follows the general text. Among the theoretical components of cost-
benefit analysis discussed are joint costs (when a vocational program shares
facilities with an academic program, the authors conclude that it is not
necessary to sort out how much of the value of that facility should count as
a vocational education cost), and capital costs (the authors include a formula
which explains how to count the cost of capital equipment which will outlast
the program being studied).

Reinhart and Blomgren write that there are two broad categories of cost-
benefit studies in vocational education: (1} vocational versus academic
education, and (2) vocational versus vocational education. Most analyses of
vocational education have so far been of the first type. In this approach it
is assumed that vocational and academic education are different means of
achieving the same ends. This erroneous assumption may cause misleading
results. It is proposed that studies of the second type be conducted instead
in which the levels of cost-effectiveness of various vocational education
Programs may be compared.




Rothenberg, J. "Cost-Benefit Analysis: A Methodological Exposition."
Handbook of Evaluation Research. M. Guttentag and E. L. Struening, eds.
Beverly Hills, CA: Sage Publications, 1975.

This paper examines the methodological considerations in cost-benefit
analysis. The author also presents applications of cost-benefit designs to
suggest the scope of issues encountered.

Included in the discussion are such issues as the structure of social
evaluation; the structure and scope of cost-benefit analysis in terms of ends,
means, and scarcity; dindividual, group, and social evaluation; the value
context of cost-benefit analys1s, the mean1ngs and benefits of costs, income 1eve1,
and income distribution; issues in measuring benefits and costs; and examples of -
applications.

Rothenberg concludes that cost-benefit analysis is an attractive method
for certain situations. However, he also raises concerns about its practical
usefulness when there is a serious inadequacy of relevant data.

Pea
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Smith, R. E., "The Opportunity Cost of Participating in a Training Program." s
Journal of Human Resources 6 (Fall 1971): 510-519.

This paper presents an analytical model to estimate the foregone income of
students in a manpower training program. The model is applied to institutional
training under the Manpower Development and Training Act (MDTA).

The author believes that estimating foregone earnings of trainees is the
weakest component of most economic analyses of manpower programs, yet none of . ¢
the methodological studies reported in the 1iterature have focused specifically
on this problem. The assumption implicit in most studies is that current employ-
ment status is an unbiased estimate of subsequent status. Smith contends
that this is valid only if entrance into the program is .unrelated to economic
status, an assumption that is not likely to be true.

To estimate the proportion of the trainee group that would:have: been
employed in each of the months of training (or the probability that any particular
trainee would have been employed), the author assumes the condition of a first-
order Markov chain process. :

To estimate the trainees' foregone earnings, Smith calculates their
1ikelihood of being employeed, given their demographic characteristics, education,
labor market handicaps, and the overall level of unemployment in the region. ’
Using a Markov process, each trainees' likelihood of employment is in this way
estimated for each month of the training program. These employment rates are
combined with a rough estimate of the average rate of the appropriat. comparison
groups to compute an estimate of total foregone earnings.

In an application of the model on a select group of MDTA institutional
trainees, the average foregone earnings was estimated at $1,280, considerably
greater than generally assumed. Smith discusses two policy issues that were
raised by his findings. First, to the extent that the earnings loss.is not
offset by gains of non-trainees, the immediate loss to_the economy is greater
than asserted in most evaluations, suggesting a lower benefit-cost or effective-
ness-cost ratio for the training programs. Second, the redistributional impact
of manpower programs may not conform with the intent of the legislation.

Beginning in fiscal 1967, one explicit objective of MDTA training has been
to aid the competitively disadvantaged in the labor market. The estimates
of the foregone earnings of trainees made .by the study suggest that, in the
short run, the trainees themselves are bearing a large portion of the training
costs, even after receipt of training stipends. If the trainees are persons
to whom society wishes to transfer purchasing power in the current period and
increase the expected value of their future earnings, the training stipends or
other transfers would need to at least balance their immediate earnings losses.
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Stromsdorfer, E. W. "Economic Concepts and Criteria for Investment in Vocational
Education." OQccupational Education--Planning and Programming. Volume Two.
A. Kotz, ed. Menlo Park, CA: Stanford Research Institute, 1967, ;

Stromsdorfer reviews various techniques in, and components of, cost-
benefit analysis of vocational education. He includes a particularly interesting
discussion of the potential problem of double-counting educational benefits.

By way of example, Stromsdorfer explains that the counting of certain intangible
benefits of vocational education, such as increased mobility or labor force
discipline, may be redundant if they are already reflected in increased earnings.
Similarly, to consider the extra income tax revenue generated by vocational
graduates would be double-counting since this revenue comes from their gross
earnings which already is probably included in the cost-benefit model. Reduc-
tion in welfare benefits is not calculated as a net benefit to society since

it merely transfers funds from one group to ancther.

Stromsdorfer also makes the foliowing conclusions:

° It is possible that rather than reducing aggregate unemployment,

. vocational education actuaTly displaces untrained workers with
those who have received vocational training. This displacement
would have to be figured into the costs of vocational education.

(] Spending publiic money on vocational education may constitute an
indirect subsidy to industry. Since it expands the supply of skilled
labor,. vocationai education allows firms to pay wages that are Tower
than they would otherwise have to pay, thereby increasing profits
and/or reducing output prices.

He also discusses the trade-offs between the present value of net benefits

and internal rate of return criteria and circumstances under which any cost-
benefit criteria may be inappropriate. .

]
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Carroll, A. B. and Ihnen, L. A. Costs and Returns of Technical Education: A
Pilot Study. Raleigh, NC: North Carolina State University, 1966.

In this paper, Carroll and Ihnen present a relatively comprehensive analysis
of the costs and benefits resulting from two years of postsecondary schooling.
The study is based on information concerning 45 graduates of Gaston Technical
Institute, North Carolina, and their high school peers of similar academic
performance who did not continue formal education after high school.

Incomes of individuals may be affected by many factors other than formal
schooling. Carroll and Ihnen employed regression analysis to determine the
portion of observed earnings differential that was attributable to technical
training. Individual earnings per month was regressed on a dummy variable for
technical schooling, high school grade average, age- experience, mother's educa-
tion, residence during high school, military experience, migration from home
community, size of high school c]ass, and two trend variables. ' A11 the
coefficients were significant. Technical schooling was estimated to increase
earnings by $38.98 per month. ’

Cost estimates consisted of: (1) costs for books and student supplies;
(2) school facilities, supp11es, and personnel; and (3) loss of production by
students while enrolled in school. In probably the weakest methodological step
of the paper, estimates of future earn1ngs differentials were based on differ-
ances exhibited in ¢ross-sectional data of individuals who had comp\eted only
high school and those with one to three years of college experience. The
report also attempted to estimate a partial evaluation of the additional fr1nge
benefits typically enjoyed by individuals with techn1ca1 educations.

In this report, Carroll and Ihnen reconcile the costs and benefits of
technical schooling by both the rate of return and discounted present value
methods. * Private and social rates of return are evaluated. The report
also includes a discussion of appropriate discount rates. Carroll and Ihnen
concluded by asserting that high rates of return exist for investment in post-
secondary technical schoo¥ing.
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Conroy, W. G. Jr. and Diamond; D. E. The Impact of Secondary School Occupational

Education in Massachusetts. Lowell, MA: . The University of Lowell, 1976.

This is a study of the impact of vocational education on workers' earnings
in Massachusetts. A’random sample of 2,600 vocational-technical and general
academic_program graduates was the subject of study. The authors found that
male vocational schoo] graduates had an average annual salary that was $1,378
highér and found jobs an average of four months sooner than male general aca-
demic program graduates. Female vocational program graduates did not generally
earn more than female general academic graduates.

The authors also make various conclusions about the characteristics of
Massachusetts' vocational population. Vocational school students were of lower
socioeconomic status, scored lower on scholastic aptitude measures, evaluated
high school as a more positive experience, and received more help from their
schools in finding jobs than did academic students.

5
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Corazzini, A. J. Vocational Education: A Study of Benefits and Costs.
Princeton, NJ: Princeton University, 1966,

Corazzini's study is one of the earliest cost-benefit analyses in vocational
education. Its findings question the efficiency of investment in vocational
education. This report summarizes a study of the costs and benefits of public
vocational” education in Worcester, Massachusetts. Differences between regular
and vocational education were calculated with respect to their public direct
costs (current account items such as teacher salaries), public implicit costs
(such as what the city would earn if it rented out the school building and
equipment), and direct private costs (costs incurred by students for books
and 3upplies). Measurement of the cost differential between reguiar and
vocational education was simplified since Worcester has separate institutions
for these two types of education. »

In a series of sub-studies, Corazzini also examined the impact of vocational
education on student benefits measured as an increase in lifetime earnings, in-
crease in intergenerational mobility, and increase in geographic mobility. In
one sub-study, the starting wages of high school graduates in selected local
firms were compared. The differential between the wages of graduates from
regular high school programs and those of graduates from vocational high school
programs was determined. Corazzini then calculated the number of years this
wage differential must be maintained in order for vocational education to
Justify its extra costs. He found that after a few years of experience,
workers' wages do not generally depend on whether they attended regular or
vocational high schools. Assuming that the vocational high school graduates
at these firms would have gone to a regular high school had the vocational
program been unavailable, Corazzini concludes that by this measure the costs
exceed the benefits.

Another sub-study examines the benefits of vocational education under the
assumption that its availability prevents some students from dropping out of
school. By this measure, the benefit of vocational education is the difference .
between the lifetime expected income of a vocational high school graduate and
that of a dropout. Corazzini concludes that if every vocational high school N
graduate would have dropped out had vocational education been unavailable,
then the benefits of these vocational programs exceeded their ,costs. However,
the impact of vocational education on dropout rates is not khown. \

Another sub-study followed the employment history of graduates from a
girls vocationai high school for 18 months after graduation. Research showed
that their wages were very close to the Federal minimum wage. No attempt was
made to determine whether graduates from this program were more successful in
finding jobs than women who had graduated from the regular high school.

The benefit of intergenerational mobility was studied by comparing the
type of job of vocational program graduates to those of their fathers. Over
fifty-three percent of the vocational program graduates were white collar
workers, but only 17.4 percent of the fathers were in this category. Corazzini
concluded from this limited data that vocational education is probably res-
ponsible for enhancing intergenerational mobility. He also suggested that on
the basis of where vocational program graduates accepted jobs, there was no
evidence that vocational education had enhanced their levels of geographic

mobility.
l \
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Doty, C. R., et al. Model for Calculating Cost per Pupil for Secondary Voca-
tional, General, and Transfer Curricula in Comprehensive High Schools, Shared
Time Vocational Schools (Final Report). New Brunswick, NJ: Rutgers University,
Department of Vocational-Technical Education, 1976.

This Study reports the findings of a two-stage investigation into the cost
of education programs. The objectives of the first stage of the study were
to review the literature, to identify and define financial cost variables, to
develop, test, and revise a data collection model, and to report the findings.

The second stage involved refining the model; developing guidelines for
Jocal administrators to use the model; applying the model in a ccmprehensive
high school, a full-time vocational school, and a shared time vocational school;
and identifying the cost ratio among vocational, college preparatory, and
general education programs.

A stratified random sample was utilized and data collected from four public
schools in New Jersey. The authors conclude that the model developed can
provide accurate costs per pupil per program or educational goal, although there
are some limitations on its applicability to all types of schools. -
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Eninger, M. U. Effectiveness Evaluation Data for Major City Secondary Education
Systems in the U.S. Pittsburgh, PA: Educational Systems Research Institute,
1972. .

This article discusses the Manpower Conversion Equation which is a theoreti-
cal model designed to enable vocational education administrators to manage
manpower development systems. and to apply management tools to vocational
education programs. The model states that supply should equal demand for
skilled manpower. From this model, six vocationa1 education objectives were
generated by Eninger. Questionnaires were g1Ven to a sample of graduates from
449 secondary schools in 22 cities and analyzed by sex and race, type of program,
and type of occupation. Ten problem areas were identified in the analysis:
absence of the,manpower conversion concept, absence of measurable vocational
education objectives, inadequate vocational education supporting systems, undefined
responsibility and accountability, inappropriate administrative organization
for effective vocational education, 1nadequate relations with the employer
community, inadequate relations wiih the commun1ty of parents, absence of
vocational education operational research, inadequate involvement of vocational
" teacher personnel, and inadequate application of management concepts, principles,
and techniques.




Galloway, L. E. and Ghazalah, I. A. The Role of Vocational Education in Improving
Skills and Earning Capacity in the State of Ohio: A Cost-Benefit Study. Athens,
OH: Ohio University, College of Business Administration, 1972.

~

The authéﬁ?‘report the methods and findings of a benefit-cost analysis
of 14 subject areas of vocational education in 18 high schools. Both private
and social rates of return were calculated for each subject at each high school.
The study employed two different comparison groups, high school dropouts and
students enrolled in non-vocational programs. .

The study utilized both monetary and non-monetary benefits. Monetary
benefits were calculated as earnings. The non-monetary measures included job
satisfaction, work attitude, communication skills, interpersonal relationships,
and self-confidence. For most programs, the authors found favorable rates of
return and recommended continued investment in secondary vocational education.




I}
Hamby, J., Harper, R. and Myers, L. A Comparison Study of/ the Benefits of

Secondary and Postsecondary Vocational Education. Portland, OR: Northwest
Regional .Education-Laboratory, 1978. :

This study examined the returns on investment of secondary and postsecondary
vocational training curricula in Montana. The research is notable for its
use of non-pecuniary educational benefits.

The population studied was 857 high school graduates of the classes: of
1970 and 1971 who were between 23 and 25 years old at the time of -the survey
and who had been employed for at least two years since their graduation. Data
were collected through telephone aterviews, employer surveys, and mailout
surveys. The focuses of the data collection were on the graduates percept1ons
of their tra1n1ng, employers' perception of the tra1n1ng, and compar1son of
graduates' perceptions of quality of 1ife. The population was divided into
three groups based upon their training: (1) postsecondary vocational, (2)
secondary vocational, and (3) academic/general.

- Among the results, the authors found that postsecondary vocational gradu-
ates were more satisfied with their training and had attitudes employers seek
in their employees, but had a tendency toward feelings of depression. Not
surprisingly, academic/general graduates had high esteem for academic educa-
tional programs, while postsecondary and secondary vocational students had
. low esteem for thesé programs.
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Harris. M. A. B8enefit-Cost Comparison of Vocational Education Programs:
Statewide Evaluation of Vocational-Technical Education in Florida,
Tallahassee, FL: Florida State University, 1972.

This study was concerned with statewide benefits and costs of vocational
education programs in Florida. The purposes of this study were fourfold:

o Develop a methodology for conducting a statewide benefit-cost
study of vocational education programs in Florida.

e Examine, compare, and analyze the public and pr1vate benefit and
cost aspects of four vocational education programs in Florida.

° Compare the public and private benefit and cost aspects of students
who attend vocational education programs while enrolled in day high
school and students not enrolled in day high school.

& Produce formulas which result in the development of a model for
predicting public and private economic returns of vocational
education programs.
The study included measures of both public and private vocational education costs
and pecuniary and non-pecuniary benefits. Among the measures of non-pecuniary
benefits were whether former vocational education students were employed and
the degree to which students were employed in occupations related to thair
vocational education programs.

To account for the influence of regional price variations and regional ~
labor market conditions and wage rates, the analysis divided the state into
major geographic regions. Within each region,, two institutions designated
as area vocational centers were randomly selected. Based upon stated criteria,
four vocational-education programs v.2re included in the study. e

The differences between the net wage rates for skilled workers and the net
wage rates for unskilled workers represented the net economic benefits resulting
from vocational education programs. The annual benefits before Federal income
tax deductions were considered public economic benefits since these earnings
(epresented an increase in national income. Annual benefits after Federal
income tax deductions were considered private economic benefits since
these earnings represent an increase in personal disposable income. Since the
relevance of the vocational training to employment skill requiremants did not
enter into the calculation of monetary benefits, a relatedness index was
developed as a third measure of berefits.

In order to calculate the public cost of vocational education
two factors were considered: (1) the quantity of time students spent in a
vocational education program (hours of attendance); and (2) the value or cost
per unit of time of the services received by individual students. The study
included an analysis of nine categories of expenditures to obtain the dollar
cost per full-time-equivalent studer.t for -each course. .

Private indirect costs were measured as a function of two factors: (1)
the quantity of time that a student spent in a given vocational education
program; and (2) the value or price of time measured by earnings foregone.




Private direct costs used in the analysis included tuition, books, supplies,
uniforms, special equipment, and transportation.

Linear equation models for projecting returns on investment in vocational
education were developed. The findings included:

¢ Rates of return from investment in each of the four selected
vocational education programs were positive and significant.
These findings suggest that promotion and expansion of vocational
education in Florida would be a wise economic investment.

o There were statistically significant differences in the rates of

return on investment between different vocational programs. Harris
¢ believes varying rates of return are a justification for reallocation
of resources among programs.!
\

o There were statistically significant differences in rates of return
on investment between secondary and postsecondary vocational
education.

o On the average, student costs of vocational education are greater
than public costs. In order to provide students with information
‘ necessary for allocating their resources, it is suggested that
- summaries of studies such as this be provided to students and
guidance counselors.

(™
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Hu, T. Studies of the Cost-Efficiency and Cost-Effectiveness of Vocational

Education. Columbus, OH: Ohio State University, National Center for
Research in Vocational Education, 1980. v

<

Hu summarizes the major concepts in cost-efficiency and cost-effectiveness
analysis and reviews the major findings of past research in these areas. He
defines cost-efficiency studies as those involved with determining the optimal
distribution of inputs in order to minimize costs. Cost-effectiveness analysis,
which is used interchangeably with cost-benefit analysis, examines the relation-
ship betweén program costs and ocutcomes.

Among the technical concepts briefly presented are expenditures versus
costs, average versus marginal costs, joint costs, opportunity costs, wages
versus earnings, non-economic benefits, discount rates, and transfer payments.
However, the major contribution of this paper is the review of existing cost-

efficiency and cost-effectiveness analyses, primarily those performed after
1970.




Hu, T., Lee, M. L., Stromsdorfer, E. W. and Kaufman, J. J. A Cost-Effectiveness
Study of Vocational Education. University Park, PA: Pennsylvnia State
Univeristy, Institute for Research on Human Resources, 1969.

This study compares the costs of voiational and comprehensive secondary
education, and the labor market performances of graduates of these schools
who did not attend college. Measures of labor market performances are average
monthly before-tax earnings for a six-year period following graduation and
the percent of time employed during that same period. Earnings before taxes
are considered a social benefit since the incremental increase in before-tax
earnings which are due to the investment in vocational or comprehensive
education represents an explicit measure of the monetary returns to society.

Data were obtained from the responses of 2,767 mail questionnaires sent
in 1966 and 1967 to graduates of high schools in Philadelphia, Detroit, and
Baltimore. Multiple regression analysis was used to measure the net effect
of curriculum on the labor market performances for the two types of graduates
while controlling for the effects of confounding variables such as socioeconomic
characteristics.

In comparing the costs and returns of the two types of high school education,
a cost analysis was first performed using the capital recovery factor. The
authors assumed an average building 1ife was 60 years and used social discount
rates 9fsix and ten percent. The total (capital and current) costs were related
to average daily attendance (ADA). The difference in opportunity costs among
vocational and comprehensive graduates while they were attending high school
was assumed to be negligible.

Monetary returns for high school graduates were obtained through a regression
analysis. Net present value, benefit-cost ratio, and rate of return were cal-
culated for vocational and comprehensive education students.

The authors concluded that among students who do not attend college, the
monetary returns of vocational graduates are higher than those of comprehensive
high school graduates. The authors noted, however, that it is necessary to
estimate earnings and emplcyment equations separately on the basis of sex and
race to obtain accurate distinctions. Also, the earnings differential may be
disappearing as these graduates move along with lifetime earnings profiles.
Nevertheless, investment in vocational education is economically efficient,
if money costs and benefits are relatively complete indexes of total economic
costs and benefits. Finally, the authors note that the study ignoves all
non-economic costs and benefits of the two types of secondary education,
although it is recognized that these non-economic factors are important in
any analysis of the total impact of education.




Ittner, F. E. Project to Develop a Cost-Benefit Model for Vocational Programs
at College of Alameda (Final Report). Los Angeles, CA: University of California,
Clearinghouse for Junior College Information, 1972.

This report describes a pilot study on the development of a cost-benefit
model for vocational education programs at the postsecondary level. The model
was applied tc three vocational programs at the College of Alameda, California -
Business Equipment Technology, Dental Assisting, and Diesel Mechanics. Data
were gathered through a survey of the five graduating classes from 1968-1972.

A flexible model was designed so that it may be used to compare the rela- -
tive effectiveness between programs within the same college or at different
colleges. Costs were broken down by direct and indirect categories. Included
in the cost calculation was the cost of classroom space and depreciation of
equipment. Benefits were assumed to be the increased earnings of the voca-
tional graduate as compared with his/her earn1ngs before the schooling, or
with the average earnings of his/her cohorts in the area served. These costs
and benefits were categorized for the student, institution, and community.

An increase in income was calculated for the vocational graduates. However, this
increase was quite small. The report points out however, that over a longer
period of time graduate earnings may increase sharply. Ittner suggests that a
careful analysis of the initial wages plus the wages earned after a period of
time, turnover of jobs, and job satisfaction should be an important part of
future analyses of the effectiveness of vocational programs.




Kaufman, J. and Lewis M. The Potential of Vocational Education: Observations
and Conclusions. University Park, PA: The Pennsylvania State University,
Institute for Research on Human Resources, 1968.

This report is a general discussion of vocational education through data
obtained in studies of three cities in Pennsylvania. It focuses upon the
extent of vocational programs in schcols, the modification of these programs
to meet student and employer needs, and the overall strengths and weaknesses
of the programs. The study ‘also obtained information on the vocational education
graduate's evaluation of his/her training and experience in employment and
raises the question of whether the extra costs of these programs produce
sufficient benefits to maintain the programs. Data were collected from school
records, census data, and supervisors' evaluations of graduates' job performance.
The authors conclude that students need a more thorough orientation to vocational ,
training than they currently receive in order to benefit from the vocational
program and career options available.
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Koch, J. V. .A Benefit-Cost Analysis of Vocational-Occupational Training at
Selected I11inois Junior Colleges. Springfield, IL: 111inois State Advisory
Council on Vocational Education, 1972.

_ This report presents the findings of a cost-benefit analysis of vocational
training at the junior college level in I1linois. Utilizing cross-sectional
survey data collected from graduates of five junior colleges, Koch estimated
Fhat the private rate of return to the vocational student of technical train-
ing was 12.3 percent and the social rate of return was 8.9 percent.

Koch begins the report with a very brief overview of literature in the
vocational evaluation field. Three studies are specifically reviewed: Hardin,
Noscow, and Borus (1971), Gubins (1972), and Carroll and Ihnen (1966).

Koch then introduces eight issues which need be considered when performing a
cost-benefit analysis. He comments that: (1) vocatinnal-occupational training
graduates would have earned certain incomes even if they had not obtained a
degree; (2) a large proportion of the observed income differential between
vocational training graduates and high school graduates may not be due to
increased education but rather to greater motivation and ability; (3) individuals
enter and leave the labor force periodjcally and therefore do not earn the
income which is reported for their peers in some years; (4) some education and
training is viewed by students as being a consumption expenditure rather than _
an investment expenditure; (5) large intergenerational effects and externali-
ties may be caused by education and training which are not captured by income
data; (6) increased incomes are vulnerable to increased tax payments; (7) many
Jjobs have non-monetary aspects such as vacation time, insurance, and other
benefits; and (8) cross-sectional data may result in misleading results. In light
of these considerations, Koch modified (in a not entirely satisfactery manner) the
typical ‘rate of return formula. :

Three types of cost were calculated and summed in the analysis to produce
a total cost value. These cost components were: (1) direct costs paid by
students; (2) direct costs paid b society (e.g. faculty salaries, equipment,
etc.)g and (3) income foregone by the students. Benefits were calculated as
the difference between the income of the vocational graduate and the median
income of non-vocational high school graduates. This value was then reduced
by 25 percent to reflect differences in ability and motivation. Utilizing
this me@hodology, Koch arrived at his estimated rates of return. The rate of
return is greater for the vocational student than society as a whole because ’
the direct costs of school incurred by society are not considered in the
calculation of the vocational graduate's rate of return.

1"!1
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Marson, A. A., Weiner, A. E. and Sorenson, R. P. Cost-Benefit Model Development.
- Cost-Benefit Study (Final Report). Fond du Lac, WI: Lakeshore Technical
Insitute and Moraine Park Technical Insitute, 1978.

This report details the findings of a three year study by the research
departments at Moraine Park and Lakeshore Technical Institutes. The major
emphasis of the report was to examine the non-monetary benefits of a vocational-
technical adult education (VTAE) program.

Five vocational training programs were examined. School records were
reviewed to obtain the cost of offering each program. Two similar survey forms
were developed and sent to VTAE graduates from these five programs and a
sampie of academic high school graduates. Data from these twq sources were
analyzed to compare costs and benefits. :

Costs and benefits were related by calculating the net present value,
the benefit-cost ratio, the average rate of return, and the duration of the
payback period. These calculations were performed for both the student and
society as a whole.

The following conclusions were reached as a result of the analysis:

e From an economic viewpoint, the benefits of a vocational-technical
education to society and to the students themselves are greater
than the costs of offering the education to the student.

e VTAE students score higher on tests of study habits and attitudes
than do high school students.

e There is a correlation between attitudes (study habits) and program
success.

e Both high school graduates as well as VTAE graduates have positive
attitudes toward education and toward employment as well as
positive degrees of self-acceptance. Little evidence exists to show
that a vocational-technical education per se has any effect on these N
three attitudes.

o Vocational-technical school graduates receive much more help from
their school in finding a job than do high school graduates.

o More VTAE graduates are employed in a position they consider
permanent within two years after their graduation than are high
school graduates.

¢ Vocational-technical graduates enjoy more job satisfaction than do
high school graduates.

¢ A vocational-technical education does affect the student's personal
as well as family life. However, two-thirds of the graduates surveyed
stated that they weren't greatly hampered in spending time with family
and friends.




A vocational-technical education has 1ittl’: effect in motivating
students to become invoived in social and/or community organizations.
They seem to participate in such organizations to the same degree

as the general public.

VTAE graduates receive more promotions on the average than do high
school students entering directly into the labor market.

High school graduates. find®a job faster following their graduaton
than do VTAE graduates.

There are several personality traits and/or abilities which a greater
percentage of VTAE graduates feel they have than do high school
graduates. They include: academic ability, drive to achieve,
idealism, mechanical ability, and resourcefuiness.

Vocational, technical, and adult institutes do a good job in the
placement of graduates. However, in the present study and in many
related studies, VTAE graduates are continuing their education
either at another vocational school or at the college level. They
feel that more can and should be done for students Tike themselves
who plan to continue their education rather than look for a job.




Mertgns, D. M., McElwain, D., Garcia, G. and Whitmore, M. The Effects of
Participating in Vocational Education: Summary of Studies Reported Since
1968. Columbus, OH: Ohio State University, National Center for Research
in Vocational Education, 1980.

This report summarizes 232 studies on the effects of participating in
vocational education in orde» to determine whether there are consistent findings
across studies for certain selected variables. Seventeen variables were used
and the studies were limited to the years 1968-to 1979. Postsecondary and
secondary programs were reviewed separately.

The findings focus on the relationship between education and employment.
They include: no difference was found in unemployment rates for vocational and
non-vocational secondary graduates, although postsecondary vocational graduates
had lower unemplcyment rates; a majority of all vocational graduates find jobs
in training-related areas. Other findings relate to earnings, basic skill
attainment and academic abilities, further education, and level of satisfaction
with training. ~
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Sparks, D. A Synthesis of Research Findings Which Describe Selected Benefits
and Qutcomes for Participants in Vocational Education. Washington, DC: U.S.

Office nf Education, Bureau of Occupational and Adult Education, 1977.

This study identifies and explores the benefits of vocational ed.cation.
It examines the experiences of vocational graduates in an effort to clarify
how well vocational training serves its participants.

The methodology employed includes a 1iterathre search using post-1970 ERIC
indices, an examination of evaluation studies housed at the Bureau of Jccupa-
tional and Adult Education, and contacts with persons familiar with vocational
research.

The studies show that vocational graduates generally do as well as, or
better than, graduates of other curricula. Furthermore, vocational programs
serve students from a lower socioeconomic background, a population that in
general receives fewer benefits from academic or general education. Finally,
in examining benefits, the author questions why vocational programs must con-
stantly justify themselves by providing precise data to show that they benefit
students in tangible, economic ways.

175
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Swanson, A. D. A Study of the Costs, Benefits, and Effectiveness of Occupational

Education. Buffalo, NY: State University of New York, 1976.

This paper describes the methodology, findings, and conclusions of an eight
year longitudinal study of the costs, benefits, and effectiveness of occupational
education offered in a Board of Cooperative Education Services (BOCES) district.

The objectives of the study were to:

¢ Calculate and compare the costs per pupil for vocational programs offered
by a regional school district in the metropolitan area of Buffalo,
New York, with the costs of other programs offered by other regional
districts of the same metropolitan area.

¢ Compare the success of graduates of vocational programs, measured
by employment, earnings, and selected non-monetary considerations, with
the performance of non-college bound graduates of academic high schools.

¢ Calculate benefit-cost ratios for vocational programs.

> & Develop decision matrices for evaluating the likely cost and effective-
ness of alternative approaches for meeting district objectives for
occupational education. '

The study consisted of three phases. First, costs per pupil for the 1972-73
school year were computed for the 16 occupaticnal programs offered by BOCES.
Second, economic and.noneconomic information on graduates of both BOCES and
regular high school programs were gathered from school records and through a
mail/telephone survey. Two instruments were used: the School Record Form and
the Alumni Survey Form. Third, comparative costs, cost-benefit ratios, and cost-
effectiveness ratios were computed for both BOCES and academic high school programs.

Among the study's conclusions were that costs and cost-benefit ratios
varied by program area within the BOCES district. In particular, the returns
to investment in many high cost vocational programs were negative. In addition,
the study found that earnings for male BOCES students were slightly higher than
for non-BOCES students. However, the earnings were not high enough to compen-
sate for the greater program costs. Female BOCES students earned somewhat less
than non-BOCES students. However, this difference was attributed to socioeconomic

and school achievement factors and not to type of training.
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Taussig, M. K. "An Economic Analysis of Vocational Education in the New Yerk
City Schools." Journal of Human Resources 3 (1968): 59-87.

Taussig presents the findings of his cost-benefit study of vocational
education in New York City based on data through 1965. He focuses upon the
.employment experience of graduates from city vocational schools. Taussig's
research is an example of some of the early cost-benefit studies that found
that vocational training did not increase the market productivity of the
graduates despite the large incremental costs of vocational training. He
further suggested that the schools' criteria for measuring program success
are largely-irrelevant from a public interest viewpoint.
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Brown, L. III, Barnes, R., Currence,.M. and Henderson, D. Research Data Resources
in Vocational Education: An Assessment. Washington, DC: U.S. Department ot
Education, Office of the Assistart Secretary for P]ann1ng and Evaluation, 1980.

This paper presents a review of past and current research and data col1£;t1on
activities in vocational education. Studies reviewed were limited to those
performed or sponsored between 1972 and 1980 by the Department of Health,
Education, and Welfare. The paper discusses 48 studies specifically. These
studies were selected on the criteria of being relevant, ohjective and un-
biased, reliable, based on systematic information, and capable of generaliza-
tion. These 48 studies may be divided into six broad issue areas: (1) access,
including sex equity; (2) funding, especially Federal level to state level
disbursements; (3) planning and management, including state and local compliance
with Federal statutory and regulatory requ1rements, (4) quality-and effective-
_ness, primarily in terms of student economic and educational outcomes; (5)
.education and work, including CETA linkages w1th schools; and (6) general/
m1sue11aneous stud1es / , -

Of particular importance to potent1a1 cost-benefit study teams is a
review of data resources which could’be utilized in vocational education
studies. The report considered five data resources to be of superior value.

They are: (1) the High School and -Beyond Longitudinal Survey; (2) the National
Longitudinal Survey - 1979; (3) National Longitudinal Study of the High School Class
of 1972; (4) Berkeley Survey of Vocational Schools in 10 states; and (5) the 1966
National Longitudinal Survey. The report cited deficiencies in the Vocational
Education Data System (VEDS) data as well as the BOAE annual statistical re-

ports. The major problems with VEDS are: (1) the lack of a standard definition

of program enrollees; {2) the absence of information on, program duration and

length of classroom exposure; and (3) the Tack of comparison standards for
interpreting reported outcomes.. :
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Brown, L. IIl and Gilmartin, K. J. Report #1. Measures of Participation in
Vocational Education: Enrollments, Students and Exposure. Washington, DC:

U. S. Department of Education, Office of P]ann1ng and Budget, Office of Technical
and Ana]yt1ca1 Systems, 1980.

This study, prepared to coincide with Congressional consideration of
reauthorizing the Vocational Amendments of 1976, critically reviews the official
enrolIment statistics published annually by the Bureau of Occupational and
Adult Education (BOAE). The review is performed by comparing the BOAE data
with the National Center for Education Statistics (NCES) data collected in a
1972 survey of vocational education students in secondary schools. The analysis
discusses several vocational education accounting concepts and reporting pro-
cedures that affect the interpretation of official data for projected enroll-
ments and future funding. Specifically, the report criticizes the BOAE data
for overestimating participation in secondary school vocational programs. For
example, the practice of reporting course enrollments rather than number ot
students can overstate by over one million the niumber of unduplicated program
students.

The implication of the analysis is that the reduced number of vocational
students will increase the estimated cost per student. Costs per full-time
equivalent vocational student will be apprpximately three times higher than per
student costs for non-vocatigpa] secondary programs.

The report provides an excellent analysis of appropriate measures of
participation in vocational education programs. The authors propose a measure
of participation which would account for: (1) duplication arising from a
student enrolled in more tian oine vocational class or enrolled in a class that
is part of two vocational programs; (2) number of hours of class time; and (3)
_the "lifecycle" of a vocational program. The authors assert that because of

major differences in patterns of educational exposure for vocational program
areas, studies of vocational education's effectiveness should concentrate on
individual programs rather than analyze averages computed over a heterogeneous
set of training programs.




Ghazalah, I. A. "Economic Performance of Vocational Education Graduates: A
Study Based on U.S. Individual Income Tax Data." The Journal of Vocational
Education Research (1981): forthcoming.

The major objective of the research reported in this article is to devise
ways to utilize existing data to analyze the impact of vocational education on
the performance of its graduates. Most current research uses earnings and other
related data collected through personal surveys as a measure of vocational bene-
fits. Ghazalah shows how data taken from U.S. individual tax returns filed with
the Internal Revenue Service (IRS) can provide a less costly and more timely
alternativé to survey data.

The author displays an application of these data by studying 10,731 eleventh
and twelfth grade vocational graduates who took the Ohio Trade and Industrial
Education Achievement Test in 1971. He uses the IRS income data as a source of
information on these students' earnings as well as a proxy for their employment
rates (the number of students filing tax returns) and their interregional
mobility (the number of students filing tax returns in 1974 by region versus
the number of vocational students- in 1971 by region).




Golladay, M. A. and Wulfsberg, R. M. The Condition of Vocational Education:

Review Edition. Washington, DC: National Center for Education Statistics, 1980.

This report was prepared to supplement testimony to the Subcommittee on
Elementary, Secondary, and Vocational Education, Committee on Education and
Labor, U.S. House of Representatives. The report characterizes vocational
education's providers, offering , students, facilities, instructional staff,
and finances. ;

The report also presents statistical tables regarding the condition of
vocational education. Many of the tables were previously unpublished. These
include tables related to institutional providers of vocational education,
enrollments, profiles of students, staff, facilities, allocations and ex-
penditures, costs facing vocational students, and outcomes of vocational
education. py . .




Grasso, J. T. and Shea, J. R. "Effects of Vocational Education Programs:
Research Findings and Issues." The Planning Papers for the Vocational Educa-
tion Study. Washington, DC: National Institute of Education, 1979.

This is an overview of existing data bases, vocational education evalua-
tions, and cost-benefit study findings. Grasso and Shea begin by synthesizing
the data and research based on the results of four national longitudinal surveys:
Project Talent, Youth in Transition, the National Longitudinal Surveys, and
the National Longitudinal Study of the High School Class of 1972.

They then summarize various vocational evaluation and cost-benefit study
findings for the data bases by subject area. Findings are repcrted on voca-
tional students' socioeconomic status and innate ability, educational aspirations,
attitudes towards school, occupational goals, career choices, post-school training,
economic success, and psychological capability.




»

‘# .
Hopkins, C. 0. Data Sources for Vocational Education Evaluation. Columbus,

OH: Ohio State University, National Center for Research in Vocational Education,
1979. )

This paper summarizes the informational needs, potential data sources, and
data deficiencies for evaluation of vocational education programs. The primary
sources for evaluation data are: Bureau of Labor Statistics, Bureau of Census,
state employment security agencies, National Center for Education Statistics
and state management information systems. The paper includes two informative
appendices. The first describes major sources of data by broad data element

needs. The second gives more detailed information concerning availability
of specific information needs.
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Kay, E. R. (ed.). Enroliments and Programs in Noncollegiate Postsecondary
Schools, 1978. Washington, DC: National Center for Education Statistics, i
1979. | .

This resource is a compilation of statistics, figures, and tables on the
number of students preparing for technical careers in noncollegiate post-
secondary schools. The text is divided into separate findings for corre-
spondence schools and noncorrespondence schools. The data were collected
from a sample of schools in conjunction with the development of the Directory
of Postsecondary Schools with Occupational Programs.




Lee, A. M. Use of Evaluative Data by Vocational Educators. Columbus, OH:
Ohio State University, National Center for Research in Vocational Education,
1979.

In this paper, Lee notes that considerable research exists on approaches to
and procedures for evaluation research in vocational education. However, very
little has been written on the use of the research by vocational educators.

This paper is intended to provide some scholarship in this area.

He first describes conditions that govern the use of vocational data.
These include availability, reliability, credibility, and utility. Lee then
discusses potential and actual uses of evaluative data by vocational educators
and the effectiveness in the use of these data. He concludes by making five
recommendations for the further use of evaluative data.




Lee, A. M. "The Vocational Education Data Base." The Planning Papers for the
Vocational Education Study. Washington, DC: National Institute of Education,

1979.

A

This paper surveys the availability and quality of vocational education
data on the local, state, and federal levels. Lee suggests that the primary
failing of existing data is incompatibility. This incompatibility is the
result of such factors as lack of quality control at the federal level, un-
standardized definitions of course enrollment and curriculum, variations in
the automated reporting capacities of states and localities, and the time
delay between the school year and data availability.

Lee writes that two major elements in improving data consistency, and
thereby data quality, can be federal reporting requirements and the further
development of automated information systems. However, there are a number of
obstacles to the potential impact of federal reporting:

Many states are unwilling to let the federal government dictate
data elements and data format.

Various political ramifications may undermine the intentions of
reporting systems.

Inadequate funding and staff prevent maintenance of reporting
quality.

r~
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Pucell, D. J. Lon&tudinal Methods as Tools for Evaluating Vocational Education.
Columbus, OH: Ohio State University, National Center for Research in Vocational
Education, 1979.

This paper presents the advantages and disadvantages of using longitudinal
methods of evaluating vocational education. The literature review for this
paper indicates that longitudinal methodologies have not been often utilized
by vocational educators. The author suggests that this method would be most
usefui in answering questions such as:

o Does vocational education make a difference?

e What program practices increase the possible success of vocational
graduates?

e What are the additional costs of preparing special needs students
for employment?

Longitudinal data bases generated cn a continual basis would allow educators
to ask questions and examine relationships which would more readily provide
information on the impact of program changes upon students.

r .
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Woods, E. M. "National Longitudinal Studies and Data Sets." VocEd 55
(September 1980): 35-38, 63.

A

In this article, Woods has identified several common methodological concerns
regarding the use of longitudinal data. Five naticnal longitudinal data sets
are specifically reviewed regarding their relevancy to an evaluation of voca-
tional education. These data sets are: Project Talent; Youth in Transition;
National Longitudinal Surveys; National Longitudinal Study of the High School
Class of 1972; and National Longitudinal Survey (new cohort).

Several limitations were noticed in a cross comparison of the selected
data sets. Since each data set was collected with different objectives in mind,
the sample size and type varies. Also, vocational programs have changed
between the oldest study (1960) and the newest study (1979).

Woods also discusses potential sources of discrepancies in defining a
vocational student a.d course of study. First, studénts and administrators
may have varying perceptions of the kind of program in which the student
- participated. Program classifications differ according to the researcher's
approach as well. The tendency to group all vocational programs in the same
category without regard to quality, content, duration, and intensity is also
"a prob1em A

In reviewing program outputs, Woods empahsizes‘the need to control for
differences in student background and other variables. The problems in over-
aggregation are also noted. Becasue of the dificiencies in the available data,
Woods asserts that "we should probably not even try to estimate effects, but
instead, in accordance with the ‘limitations of the available data, mere1y
estimate outcomes associated with different kinds of vocational education.'
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Adu]t Education - Basic_instruction for adults that may be provided by a
school system, college, or other institution but is-usually apart from

the regular matriculating program. Adult education courses are taken
solely for personal enrichment.

<

Adult Vocational Educaticn - Specially established courses teaching job skills
) that are developed to meet the specific occupational or manpower needs
of a community or an employer. Adult vocational courses may be offered
in either secondary or postsecondary institutions. s

Area Vocational School - A public school approved by a State Board of Voca-
tional Education to provide occupational training to residents of the
state, county, city, or other geographic area usually larger than the
local basic administrative unit.

Average Cost - The total cost of a program divided by the number of units
~produced or consumed. 1

AQerageﬁDai]y Attendance (ADA) - The sum of each day's attendance during the
school year divided by the total- number of school days.

Average Daily Membership (ADM) - The.sum of each day's enrollment during the
school year divided by the total number of school days.

Benefit -- A consequence or outcome of the educational process measured in
\ monetary or non-pecuniary terms. -

Cab1ta1 Costs - Costs incurred for the purchase of cap1ta1 equipment (e.gq.,
X machinery, bu1]d1ngs etc. )
|

Career Educat1on - Planned education exper1ences by which one prepares for
\ a career

Commun1ty College - A po§tsecondary institution offering two year matricu]at-
-\ ing programs in both general and vocational education.

Comnrehens1ve High School - A secondary school offering diversified curricula
{ including academ1c, general, and vocational programs. The vocational
offer1ngs in a comprehensive high school are more diverse and extensive
than in a general high school. .

Consumption - The use of resources purely for immediate personal gratification
and not for future income gains.

Cooperative Education - A combined program of school instruction and on-the-job

training.

Cost -1A monetary or non-pecuniary unit that is incurred in obtaining an out-
come 'or consequence.

Cost-Benefit Ana]ysis - An analytic framework in which the cost and benefits
of“a project are compared.
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Cost-Benefit Ratio - An analytic tool used in cost-benefit analysis which

relates costs and benefits by dividing total benef1ts by total costs.:s
The terms cost-benefit ratio and benefit-cost ratio.are often used
interchangeably.

Cost-Effectiveness Analysis - An analytic framework which relates program
costs to a quantitied level of effect1veness

Direct Costs and Benefits - Costs and benefits resulting d1rect1y from par-
ticipating 1n or conducting a program.

Discount Rate - A factor which "discounts" future earnings and costs to a
present value.

Disposable Income - Total income after taxes.

Dual Enrollment - An arrangement where a student concurrently attends two
schoois part time such as a secondary school and an area vocational
scheol. This is also called shared time.

Earnings - Money earned through labor rather than investments.

Earnings Multiplier Effect - The ihteractive chain of increased earnings that

resuits from one individual receiving an increase in disposable income
and spending part of that increase which, in turn, increases the income
of another individual, etc.

Educational Inputs - Inputs used in the process of providing an educaticn (e.g.,

teachers, books, buildings, etc.)

Educational Outputs - Outputs resulting from the educational process (e.g.,

knowladgeabTe students).

Externality - The result of an economic action that affects individuals (posi-
tively or negatively) not directly involved in the transaction.

Foregone Income - The potential income that is given up by an individual while

attending school.

Full-Time Equivalent (FTE) - A measure of the equivalent number of full-time

students 1n a school. It is calculated by determining the number of
classroom hours for a full-time student and summing the proportions of
this figure for all students.

General High School - A high school primarily teaching courses in general or
academic education but also offering a limited number of vocational
programs.

Holding Power - A measure of student retention represented by the percentage
of students who remain in a program. Therefore, this is the inverse of
the dropout rate.

.

Income - Money earned through labor, investments, etc.
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Indirect Costs and Benefits - Costs and benefits that are an indirect result
of participating in a program.-

Investment - -The use of resources to increase future levels of 1ncome or
consumption.

jbint Costs - Costs associated with an educational input that are used by
more than one student cohort group.
L
Longitudinal Data - Information collected on students or individuals over
. time.

- Management Information System (MIS) - A reservoir of data that usually is
accessed by computer. The system may be used to make efficient expendi-
ture decisions or to compare the effectiveness of alternative policies.

Manpower Training - Job oriented or vocational tra1n1ng normally provided
outside of formal schoo] settings.

"Marginal Costs - ‘The addition to total cost of a unit increase in output.

Model - A specification of the variables that make up a functional system
and the interrelationships between these variables.

Net Present Value - An analytic tool used in cost-benefit analysis that
represents the difference between the present value of the benefit
and cost streams ®

Non-Pecuniary Costs and Benefits - Cost and benefits generally not quan- "
_ titiable 1n monetary terms.

Opportunity Costs - The value of us1ng an/act1v1ty S inputs for an alterna-
‘tive purpose. -

Postsecondary Vocational Education - Instructional programs provided on an
ongoing basis 1n a post-high school setting that teach job skills to
its participants.

Practical Arts - Courses in occupational subject areas that are prevoca-
tional, exploratory, and/or for persona] consumpt1on by secondary level
students.

Private Benefits and Costs - Benefits and costs accruing to the student receiv-
ing educational training.

Production Function - An analytical tool that relates guantities of inputs
to one or more outputs.

Productivity - A measure of output per unit of input.

Proprietary School - A pr1vate for profit school which usually offers post-
-~ secondary training in a part1cu1ar OCCUpat1ona1 area.
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Pub11c Good - An item which everyone may enjoy and not be excluded from its
enetits. An often used example is national defense

Rate of Return - A percentage calculation 1nd1cat1ng the economic return on
investment. ’

Regression Analysis - A stat1st1ca1 techn1que which relates a dependent var1-
able to a group of independent variables. .

Secondary Vocational Education - H1gh school level programs that teach occupa-

tional sk111s and prepare a-student to hold a job.

Shadow Price - The price attributed to a good or service by an eva1oator when,

from the viewpoint of the evaluator, the goed or service is not appro-
pr1ate1y priced, due. to externa11t1es or other market 1nadequac1es This
is also known as account1ng price.

~Social Benefits and Costs - Benefits and costs accruing to soc1ety as a result

of a student receiving educational training.

Student- Un1t - A unit of measure generally used as the primary measure of

student participation.

~

Technical Institute - A degree granting institution’offering instruction in

one or more technical f1e1ds at.the postsecondary level.

Vocational Education - Education in one or more sk11Jed, semi- sk111ed or

technical occupations.

Vocational High School - A high school specializing in vocational curricula

while aiso teaching academic subjects.

Vocational ‘Rehabilitation - The service of preparing disabled persons for

empioyment through diagnosis, guidance, training, and placement.
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DELPHI PANEL MEMBERS

Dr. Kern Alexander

Director

‘Institute for Educational F1nance
bn1vers1ty of Florida
Ga1nesv111e Florida

-,

Dr. Don K. Gentry ’
State Director of Vocational Educat1on
Indianapolis, Indiana

Dr. George Hagerty

Advocate for Vocational Career Education
Division of Personnel Preparation

U.S. Department of Educat1on

Washington, D.C. ‘

Dr. Charles Hopkins
Oklahoma Department of Vocational Education
Stillwater, Oklahoma

- D

# - Dr. Jin Eun Kim )
Assislant Professor of Educational Administration
School of Eduycation
Catholic University of America
Washington, D.C- 4

Dr. Gary Meers

Director, Special Vocational Needs

The Center for Vocational Teacher Education
> University of-Nebraska

Lincoln, Nebraska

Dr. L. Allen Phelps

Associate Professor

Department of Vocational and Technical Education
University of ITlinois

Urbana-Champaign, I1linois

Dr. Robert Thrall

Professor and Chairman

Department of.Mathematical Sciences
Rice .University °

Houston, Texas
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: !
EXPLANATION OF EVALUATION SYVSTEM

o

3

The following evaluation system will be used throughout the exercise to .
provide possible expressions of judgment. Please keep the following
guidelines in mind when responding to each guestion or using the des-
criptors in a comment, This is important in establishing comparability
amgng responses even though the definitions may not be universally agreeable.

DESIRABILITY (Effectiveness or benefits)

4 Very Desirable ,Will have a positive effect and Tittle or no .
° : ‘negative effect;
extremely beneficial;
justifiable on its own merit.

3 Desirable ) will have a.positive effect, negative effects
’ are minor;
beneficial; Lt - .
! . justifiable as a by-product or in conjunction
with other ,items. .

2 Undesirable . will have 2 negative effect;
- L harmful N .
s may-be justified only as a by-product of a
very desirable item, not justified as a
by-product of a desjrable item.

i Very Undesirable . ‘Wwill have a major negative effect;
extremely harmful;
not justifiable,

v

FEASIBILITY (Practica11§y)

‘4 Definitely Feasible no hindrance to implementation;
.o no political roadblocks;
: acceptable to the public.

AN

5 Possibly Feasible y éome indication this is implementable;
N further consideration or preparation must
be' given to political or public reaction,

2 . Possibly Infeasible some indication that this is unworkable;
significan” unanswered -questions,

1 Definiteﬁy Infeasiblg all indications are negative;
' unworkable; :
e e e - CaNNOt..be_implemented.. .. — .

.
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I&STRUCTIONS FOR DELPHI PANELISTS

(1) ‘Enclosed are two copies of the Delphi questionnaire. Return only one in
the enclosed stamped and preaddressed envelope The second is for refer-
ence and to assist you in prepar]ng your re§bonse

(2) Please mail your response on or before July 7.
{3) The questionnaire is divided into three sections:

. 0. Questions on the general des1gn of a cost-benefit study of
vocat1ona1 educat1on

¢ Questions concerning measurement issues and problems '
o Questions on data availability

For each question, you are to evaluate the désirability and/or feasibility
of every response according to an evaluation system. This evaluation system,
is explained on a separate sheet so that you can refer to it easily
throughout the exercise. Be sure that you evaluate every response; do

not merely select the one response that is most agreeable to you.

(4) You are e encouraged to write justifications for your answers and general
comments on the issues discussed in each question. Such comments are an
.important part of the information collection process. The amount of
information gained from the Delphi exercise is dépendent upon each res-
pondent writing relevant comments on the questions. These comments will
be made available to other panelists before they respond to the second
round questionnaire. Anonymity will be maintaiped in all cases. The
right hand page opposite each question is blank so that you can easily
write your comments. Feel free to attach additional sheets, if necessary.

(5) Questions in this Delphi exercise. are meant to-be a stimulus for thought
on the feasibdlity of performing a national Gost-benefit analysis of-:
vocational education. You should not feel constrained by the questions.
In fact, you have the follewing options on any question:

e Rewrite the question and answer your version if you feel.
_ the original is misteading or inappropriate.
\ v

¢ Suggest questions you would like to see in the next round
of the exercise that you feel will clarify an issue or
' . raise’ a new alternative that the Delphi panelists should
consider,

\,

o Write comments that relate to the-question or that clarify
your responge to the question.

.(6) In subsequent rounds, additional questions will be developed that attempt

' to highlight reasons-why polarization of viewpoints occurred on some
issues. Also, new questions will be added or old questions reworded to
clarify viewpoints., therefore, the Delphi process is a cumulative one.

(7) -Thank\you again for your commitment to this exercise. We look forward
to your response. If you have any questions, feel free to call Dr,
* Mark Shugoll or Mr. Tim Helms collect at (703) 820-4350.
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I. QUESTIONS ON GENERAL STUDY DESIGN ¢
® The following questions deal with general issues in the design of a |
national cost-benefit study of vocational education.

1. A national cost-benefit study of vocational education must be designed
to meet the needs of its users. Please evaluat the desirability and
feasibility of designing a study which would yiéld information to meet
the needs of the following user groups: : f‘ '

Ddsirability Feasibility

- Individuals, whose needs might include--

determining whether vocational training . '
will result in increased future benefits ‘
- Educational .institutions, whose needs ey
might include making efficient investment ™
decisions _ &

- Local education agencies, whcse needs
might include making program decisions '
based on local manpower needs .

- State education agencies, whose- needs
might include determining how- to
distribute ecucational revenues to
maximize educational output

’

- Federal -Government, whose needs might
include aliocating scarce resources  _.
among alternative programs

Other (please specify)
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Please evaluate the desirability and feasibility of each of the,
following possibitities in designing a national cost-benefit study
of vocational education: :

Desirability Feasibility

- Narrow the focus of the study to a single
user and construct a compact model

- Develop a broad and versatile model
that would provide results that are
meaningful to many or all potential

users

- Construct several models that sepa-
~ rately address the information needs
of different users

7’

Please.evaluate the desirability of each of the following considerations

& 3 - 3
in designing a national cost-benefit study of vocational education:

Desirability

- Study de51gn should be dictated by the
current availability of data

- Study design should be dictated by model
constriuct capabilities

- Study design should be dictated by
cost considerations
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The scope of a national cost-benefit evaluation is of particular
concern. The larger the scope, the more generalizable are the ‘
results. However, the larger the scope, the less specific are the
results concerning educational level and program area.
a. -Please evaluate the desirability and feasibility of conducting

a national cost-benefit study of the following educational

levels:

' Desirability Feasibility

- An aggregation of secondary, post-
secondary, and adult vocational
education programs

- An examination of secondary voca-
tional education programs only

- An éxémination of postsecondary
vocational education programs only

- An examipation of adult vocational
education programs only

b. For any given educational level, please evaluate the desirability
and feasibility of condyéting a national cost-benefit study which:

Desirability Feasibilit

- Does not distinguish among program
areas or specific programs )

- Distinguishes among broad program
areas only

- Distinguishes among specific
programs within broad program
areas

!

c. For any given educational level and program area, please evaluate
the desirability and feasibility. of conducting a national cost-
benefit study which distinguishes between the type of institution
in which the training is received (e.g., community colleges,
technical institutes, proprietary schools, on the job training,

etc.):
Desirability Feasibility

AN
v

l).~
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II. QUESTIONS ON MEASUREMENT ISSUES

Numerous measurement problems will confront a study team performing a

national cost-benefit analysis of vocational education. The following

questions present some of the concepts that may result in measurement
problems.

One of the first problems encountered when considering a cost-benefit
analysis. is to determine who is a vocational education student.

Please evaluate the desirability and feasibility of using the follow-
ing criteria for determining a vocational education program participant:

*“ﬁg_f Oesirability .Feasibility

Enrollment in at least one vocational
class

Enroliment in more than one vocational
class

Enroliment in a fixed series of re]ated
vocational classes

Other (please specify)

~

Once an appropriate determination has been made on what determines a
vocational education program participant, a suitable method. for
counting these students needs to be determined. Please evaluate .the
desirability and feasibility of using the following measures of

- - - S~ -

student participation: >

Desirability .Feasibility

Average Daily Attendance (AOQA)

Average Daily Membership (AOM)

(AOA + ADM)/2

Full-time Equivalent (FTE)

Other (please specify)

E-14
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The costs and benefits resulting from vocational education need to be

compared to those of one or more alternative activities.

comparison activities may differ by educational level.

T

Those

Please evaluate the desirability ahd feasibility of comparing

the costs and benefits of secondary vocational education with

the costs and.benefits of:

Attending a general education
program

Attending a college preparatory
program .

Not attending secondary school

A weighted average of the three
previously mentioned activities

Other (please specify)

Desirahilit

_Feasibility

~

Please evaluate the desirability and feasibility of comparing the

costs and benefits of postsecondary vocational education with' the

costs and benefits of:

- Attending a two-year general
curriculum college

- Attending a four-year general
curriculum: college

- Not'attending a postsecondary
school

- A weighted average of the three
previously mentioned activities

Other (please specify)

'
D
w

E-16

Desirabilit

Feasibility




/! ’ ¥

COMMENTS
3. a
——)/
b. z
240
3
E-17
k2 '




"3

c. Please evaluate the desirability and feasibility of comparing
the costs and benefits of adult vocational education with the

costs qu benefits of:
AN

Desirability Feasibility

Attending a two-year general curricu-
Tum college

Attending a four-year general
curriculum college )

Not attending school '

A weighted average -of the three
previously mentioned activities

Other (please specify)

<

.\\~.\\
The costs and benefyts pf vocational education accrue to various
individuals and grdﬁﬁ'. ‘An essen;ial consideration for any cost-
benefit calculation is to determine for which entity (i.e. an individual
or society as a whole) costs and benefits should be evaluated in a
national stu&y. Please rate the desirability and feasibility of .
evaluating the cost and benefits accruing to the following:

Desirabjlity Feasibility

The vocational education enrollee

Society as a whole (including the -
enrollee) ;

Society exclusive of the vocational
enrollee

Other (please specify)

E-13 ‘
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an . . T

S.\ A discount rate is often utilized in cost benefit analysis to equate
future income with present values. Please rate the desirability of

The prime rate of interest )

The rate of interest on government
treasury bills

The rate of ihf1atioh

Zero (discount rates should not be
included in the study)

Other (please specify) .

®

using the following measures as a discount rate:

Desirability

6. The allocation of "joint costs" presents a probiem for cost-benefit
evaluators. Joint costs occur when an educational input, such as a
teacher, piece of equipment, or school building, is used by more than
one student group. Please rate the desirability and feasibility of

the following treatments of joint cost:

Exclude from analysis

Evaluate the marginal cost of use

°

Evaluate the average cost of use
Other (please specify)

-
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The opoortunity cost of attending a vocational education program may

enter in as one of the largest cost components in a cost-benefit
analysis. An opportunity cost is the income a student would have
earned had he/she been working rather than attending school. The -
appropriate estimator~of income foregone may differ by program level.

Please rate the desirability and feasibility of the following esti-

mators of foregone income for the secondary, postsecondary, and adult
vocational education levels. ‘

a. For secondary vocaticnal education, the appropriate estimator of
the opportunity cost of attendance might be:
- Desirability Feasibility

Zero, the individual would be
attending school anyway

The average income of individuals of
high school age who are not attend-
ing -school ‘

A weighted average of the two
previous measures —

Other (please specify)

b. For postsecondary vocational education, the appropriate estimator
of the opportunity cost of attendance might be:

Desirability Feasibility

- Zero, the student would be attending
school anyway

The average earnings of individuals
of similar characteristics who are
not attending school

A weighted average of the previous
two estimators

Other (please specify)
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7. c. For adult vocational education, the appropriaté estimator of the
8 opportunity cost of attendance might be:

Desirability Feasibi]i;x_

Zero, the student would be attending
- school anyway 7 :

: - The, average earnings of individuals
. of similar charactgristics who , .
, are not attending school

, - A weighted average of the two
- previous estimators

Other (please specify)

<

8. Please evaluate the desirability and feasibility of utilizing the’
,fg]lowing measures of future earnings: '

° ' Desirability Feasibility , -

Gross income (including investments)

Annual labor earnings
Individual hourly wage rates o 3
Other (please specify)

oc
]
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increased*earnings resulting to a vocational education graduate have
an economic impact greater than the net increase in the graduates'
This results because a large portion of the incredsed
earnings will typiéa1}y be spent, increasing the income of another
Please rate the desirability and feasibility in a
national cost-benefit study of accounting for this earnings -

individual.

muitiplier effect.

Desirability Feasibility

T

Please evaluate the desirability and fea51b111ty of including non- c
pecuniary costs and benefits in a cost- benef1t analysis.

Desirability Feasibility

T
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<

. 11. Please evaluate the desirability and feasibi]ity'of including measures
of the differences in quality of vocational programs in a national
cost-benefit analysis.

]

Desirability Feasibility

3

12. A student may be -enrolled in vocational education for both investment
and consumption reasons. It is part investment because a student is
investing in “human capital" with the anticipation of future increases
in income. It is part consumption since a student is-consuming voca-
tional education purely for immediate personal g¢ratification. Evaluate
the desirability and;feasibility of measuring consumption benefits of
vocaticnal education in a cost-benefit study.

N Desirability Feasibility

| I I
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"~ III. QUESTIONS ON DATA AVAILABILITY

-

There are several sources of data that can be used in a national cost-
benefit study of vocational education. The following questions consider

<

some of these alternatives.

1. Please evaluate the desirability and feasibility of ﬁti]izing the
following types of data in a national cost-benefit analysis of
vocational education: '

‘Desirability Feasibility

- Existing data bases

- Existing data bases supplemented by
- survey data

- Survey data coi]ected exclusively for
the cost-benefit study

e

2. Please evaluate the desirability and feasibility of using the following
data bases in a national cé?%-benefit study:

Not Familiar
. With
Desirability Feasibility Data Base

- National Center for Educa-
tional Statistics' (NCES)
Vocational Education Data
System (VEDS)

- Bureau of Occupational and
Adult Education's (BOAE) -
Statistical Reports, 1973-
1978

- NCES' High School and
Beyond Longitudinal Survey

(1980)
- Department of Labor's
o (DOL) National Longitudi-

nal Survey (1979)

- NCES' Nationa] Longitudinal
Survey of the High* School
Class of 1972

- National Institute of Edu-
cation's (NIE) Survey of
Vocational Schools in Ten:
States (1980)

E-30




COMMENTS

E-31

ol

» a

~>




2. (cont'd.)

- NCES' Survey of Non-
collegiate Postsecondary
Students and Schools
(1972-1980)

- Assistant Secretary for
Planning and Evalua-
tion's (ASPE) Survey of-
Vocational Education
Students and Tea%thers

- Office of Civil Rights'
(OCR) Survey of Voca-
tional Education Schools

Office of Education's (OE)
"437 Files" (Grants and
Expendi tures under State
Administered Programs)

Census Bureau's Current
Population Survey Supple-

Project Talent Data Base

NCE$' Survey of Course
Offerings and Enroll-
ments (1973)

Survey Research Center's
Youth in Transition
Data Base (1966)

E-32
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(1)

(2)
(3)

(4)

(5)

(6)

.

INSTRUCTIONS .FOR DELPHI PANELISTS

Enclosed are two copies of the Delphi questionnaire. Return only one in
the enclosed stamped and preaddressed envelope. The second is for refer-
enece and to assist you in preparing your rasponse. ¥

Please mail your response on or before July 29.

The questionnaire is divided into three sections:

* Section I - Questions on the general design of a cost-benefit study of
vocational education. *

¢ Section II - Questions concerning measurement issues and problems.
o Section III - Miscellaneous questions.

For all questions in Sections I and I1, please rank the desirability of

each response in order of personal preference. Use the number 1 to
designate the "most desirable" response, the number 2 to designate the "next
most desirable" response, etc., until all responses are ranked. Plezse
break all ties between rankings. JTherefore, no two responses should be
assigned the same number.

-

Example: Please rank,in order of preference,the desirability of using
the following meéasures to end the baseball strike:
‘ Ranking

-- Continue present negotiations between both parties
-- Send the parties to binding arbitration
-- Place all negotiators in a boxing ring with

Sugar Ray Leonard

Instructions for responding to questions in Section III are included
with these questions.

For all que%tions, please write a brief justification of your response on
the right hand page opposite the question. This step is a critical part
of the information collection process. . -

Questions in this Celphi exercise are meant to be a stimulus for thought
on the feasibility of performing a national cost-benefit analysis of
vocational education. You should not feel constrained by the questions.
In fact, you have the following options on any question:

¢ Rewrite the qdéstion and answer your version if you fee]i
the original is misleading or inappropriate.

o Suggest questions you would like to see in the next round of
the exercise that you-feel will clarify an issue or raise a
new alternative that the Delphi panelists should consider.

o Write comments that relate to the question or that clarify your
response to the question.

The right hand page oppos1te each question is blank so that you can easily
write your comments. "Al1 comments and justifications will be made available
to other panelists before the Washington meeting. Anonymity wili be main-
tained in all cases.

Thank you again for your commitment to this exercise. We look forward to
your response. If you have any questions, feel free to call Dr. Mark Shugoll
or Mr. Tim Helms collect at (703) 8%?:}350

(O]
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I. QUESTIONS ON GENERAL STUDY DESIGN
The following questions deal with general issues in the design of a
national cost-benefit study of vocational education.

1. A-national cost-benefit study of vocational education must be designed
to meet the needs of its users. Please rank,in order of preference,
the desirability of designing a study which would yield information
to meet the needs of the following user groups: ‘

‘ Ranking

-- Individuals, whose needs:might include determining
whether vocational training will result in increased
income, career advancement, or other benefits

-- Educational institutions, whose needs might include
increasing the effikiency of vocational programs

-~ Local education agencies, whose needs might inciude

securing efficient investments in.vocational programs
-~ State éducation agencies, whose needs might include

determining how to distribute educational revenues
to maximize educational output -

-- Federal Government, whose needs might in&1ude
allocating federal funds to the most efficient
alternative programs ' ’

-- Other (please specify)

E-38 2&’: Y
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2. Please ank,inorder of preference, the desirabflity of each of the
following possibilities in designing a national cost-benefit study
of vocational education:

Rankfng
-- Narrow the focus of the study to a“single user
and construct a compact model
-~ Develop a broad and versatile model that would
provide resuits that are meaningful to many or
all potential users and on diverse programs
2 == Construct s%veral models that separately address
the information needs of different users and
the characteristics of different. programs

3. Please rank,in order of preference, the desirability of each of the
following cﬁﬁsﬁderations“in~designingﬂphnatibna1 cost=benefit study
of vocational education: “ .
3 Ranking
- S;uéy design should be dictated by the current
availability of data _
-+ Study design should be dictated by model construct
capabilities
Study}degign §hou1q be dictated by cost csnsjderations
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The scope of a national cost-benefit evaluation is of particular concern.
The larger the scope, the more generalizable are the results. However,

the larger the scope, the less specific are the results concerning
educational level and program area. Please rank,in order of preference, _
the desirability of conducting a national cost-benefit study of the d
following educational levels:
-- An examination of secondary vocational education
programs only
-~ An examination of pbstsgcondary vocational education
programs only
-- An examination of adult vocational education programs
only .
-- An agdregated examination of secondary, postsecondary,
and adult vocational education programs
-- An examination of secondary, postsecondary, and
adult vocational education proarams with each level
analyzed separately

20

s
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QUESTIONS ON MEASUREMENT -ISSUES

Numerous measurement probiems will confront a study team performing a

national cost-benefit analysis of vocational education. The following
questions present some of the concepts that may result in measurement

problems.

1. One of the first problems encountered when. considering a cost-benefit
analysis is to determine who is a vocational education student.
Please rank,in order of preference, the desirability of using the
following criteria for determining a vocational education program

participant: . (
Ranking
-- Enrollment in at least one vocational class
-~ Enroliment in more than one vocational class
-~ Enroliment in a fixed series of related vocational
classes
-- A combination of the above three measures
——
-- Other (please specify) )

2. Once an appropriate determination has been made on what determines a

vocational education program participant, a suitable method for
counting these students needs to be determined. Please rank, in order
of preference, the desirability of using the following measures of
student participations

-Ranking
-- Average Daily Attendance (ADA)
-- Average Daily Membership (ADM)
-- (ADA + ADM)/2
-- Full-time Equivalent (FTE) =
-- Other (please specify)
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The costs and benefits resulting from vocational education need to be
compared to those of one or more alternative activities. Those comparison
activities may differ by educational level.

a. Please rank, in order of preference, the desirability of comparing
the costs and benefits of secondary vocational education with the
costs and benefits of: .
Ranking
-- Attending a general education program
-- Attending a college preparatory program
-- Not attending secondary school .
-- A weighted average of the three previously
mentioned activities
-- Other (please specify)

b. Please rank,in order of preference, the desirability of comparing

the costs and benefits of postsecondary vocaticnal education with the
costs and benefits of:

Ranking
-- Attending a two-year general curriculum college

. -- Attending a four-year general curriculum college
-- Not attending a-postsecondary school
-- A weighted averdge of the three previously
mentioned activities
-- Othery(please specify) : {

E-46 21t f ‘
Ny

/




¥

COMMENTS AND JUSTIFICATIONS

3. a.




~

The costs and benefits of vocational education accrue to various

inaividuals and groups. An essential consideration for any cost-

benefit calculation is to determine for which entity (i.e. an indi-

vidual or society as a whole) costs and benefits should be evaluated

in a national study. Please rank,in order of preference, the desir-

ability of evaluating the cost and benefits accruing to the following:
SR ' Ranking

-- The vocational education enrollee .

-- Society as a whole (including the enrollee)

-- Society exclusive Qf the vocational enroliee

~-- Other (please speci¥y)

‘

The allocation of “jgﬁﬁt costs" presents a problem for cost-benefit
evaluators. Joint costs occur when an educational- input, such as a
teacher, piece of equipment, or school building, is used by.more than
one student group. Pliease rank,in order of preference, the desirability
of the following treatments of joint cost:

. Rariking

-- Exclude from analysis i
-- Evaluate the marginal cost of-use,
-- Evaluate the average cost of use
-- Evaluate using game theory
-~ Other (please specify)
_\\
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MISCELLANEOUS QUESTIONS

The following questions are designed to allow panelists input in'suggesting
jssues and questions that they feel are important in designing a national
cost-benefit study of vocational education.

1. Please list what you consider to be'the two major obstacies to performing
a national cost-benefit analysis of vocational education:

Qbstacle I --

Obsﬁacle Il --.

2
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COMMENTS AND JUSTIFICATIONS

1.
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2. Briefly describe a strategy for overcoming, minimizing, or dealing with
each obstacle listed in response to the previous question.

R

Obstacle [ --

Obstacle I --

E-52
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COMMENTS AND JUSTIFICATIONS
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2

3. Please write two questions -that you feel must be addressed by a research
team in designing a national cost-benefit analysis of vocational education.
N\

-,

- ’ \
These questions can deal with measurement probiems, study methodolagy,
user groups, data availability, or any other issue of your choice as'long
as it has not been asked previously in this questionnaire. You do not :

have to answer the questions.

Question I --

Questions II --




e -
COMMENTS AND JUSTIFICATIONS

E-55




APPENDIX F
RESULTS OF DELPHI ANALYSIS AND PANELISTS' COMMENTS




" ROUND ONE

I. QUESTIONS ON GENERAL STUDY DESIGN
> The following questions deal with general issues in the design of a
national cost-benefit study of vocational education.

1. A national cost-benefit study of vocational education must be designed
to meet the needs of its users. Please evaluate the desirability and
feasibility of designing a study which would yield information to meet
the needs of the following user groups:

Desirability Feasjbility

- Individuals, whose needs might include 4 1312]1/1413]2 |1  Rating

determining whether vocational training N N*
will result in increased future benefits {3 [4] | 2j213

- Educational institutions, whose needs . !
might include making efficient investment| g |2 215 N

decisions

- Local education agencies, whose needs
might include making program decisions 5|2 116 N
based on local manpower needs

- State education agencies, whose needs
might include determining how to - : N
distribute educational revenues to 6 |1 215 '
maximize educational output

. - Federal Government, whose needs might
include allocating scarce resources 51111 21al 1 f "IN
among alternative programs p

- Special needs populations .- .

gy

* *N = the number of panelists responding in this category

L N e
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COMMENTS ON SECTION I -~ QUESTION 1

The proposed scale is not fine enough for my taste, so I will use + to indicate
halfway between. (STUDY TEAM NOTE -- FOR EASE OF PRESENTATION TO OTHER

PANELISTS, A RESPONSE OF 3+ IS TABULATED AS A 3, ETC.)

Given the current political climate, it appears certain that local and state
agencies will have the most critical policy dec1s1ons to make over the next
4-5 years relative to vocational education.

The feasibility of designing a cost-benefit system which effectively measures
the non-economic benefits of vocational education remains doubtful in my mind.

Individuals may be interested in "personal" (private) costs and benefits in
ejther advancing job oportunity or in changing their career.

Educational institutions may be interested in "program" costs and benefits in
increasing the efficiency of vocational programs; the resulting information
will be useful for program evaluation purposes.

3

Local education agencies may be interested in "public" costs and benefits in
order to secure public investment in vocational programs.

Must avoid duplication.
Cost data at the best point of usage should be enough.

Considerabie effort will have to be made to identify and measure benefits
derived from vocational education. Previous studies have been conducted
but with Tittle acceptance or agreement among users.

Considering the economic cunditions which prevail and impact upon educational
decision makers, it is imperative that a national cost/benefit study address
the needs of all users - from the perspective of the individual through the
federal arena. Clearly, the compelling needs of special populations (i.e.,
handicapped, other. traditionally excluded or underepresented minorities) and
the efficacy of vocational education in meeting their unique .needs should be
an area of study. Current,studies at the University of I11jnois (Kush, 1980)
have clearly indicated the monetary and non-monetary benefits of vocational
preparation upon some of the most severely handicapped populations.




2. Please evaluate the desirability and feasibility of each of the
following possibilities in designing a national cost-benefit study
of vocational education:'
Desirability Feasibility

- Narrow the focus of the study to a single[ 4} 3|2} 1 |14[3]2|1 |Rating
user and construct a compact model 413 la2lalj N

- Develop a broad ‘and versatile model
that would provide results that are ' -
meaningful to many or all potential 3(2]2 2] 312 N
users :

- Construct several models that sepa-
rately address the information needs 33114 34 . N
of different users .

3. Please evaluate the desirability of each of the following considerations
in designing a national cost-benefit study of vocatiomal education:

Desirabifity <
- Study design should be dictated by the REEKIL Ratjng
current availability of data el 2 N
- Study design should be dictated by model R
construct capabilities 'N
- Study design should be dictated by 2| 2|1 |y
cost considerations

230 | i
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COMMENTS ON SECTION I -- QUESTION 2 .

Would you focus the study efforts to "programs," not to "users" ?

Would you attempt to develop an overall framework and submode]s for defining
sub-components of the general model?

By breaking the study into consumer groups, the researchers will gain both
depth and breadth in the study.

Example - Handicapped
Disadvantaged
Displaced Homemakers
High school dropouts
Etc. ,

By "several models", I would hope that vou are considering 2-4 models that
might be focused on type of delivery system, e.g. comprehensive high school,
area vocational.center, community college.

- A broad general model can be used as a starting point for specifications to

meet particular needs and interests. Moreover, construction of a narrowly
focused model may be better achieved by specification of a general one (top
down) by ad hoc construction (bottom up).

May be justified only as a by-product of a very desirable multi-model design
(Option 1.)

Low feasibility assessment resulting Trom the complexity of several
interdependenc processes/procedures (i.e., instrument development, defining
parameters of study workscope and content, and data collection and synthesis)
(Option 2). ]

F-6




COMMENTS ON SECTION I -- QUESTION 3

~-- These are all Tmportant considerations, and they are in obvious conflict.
Some trade-offs will be required; I regard none of them as pre-emptive
'3

relative to the others.
-- A1l three factors/considerations should be given equal consideration.

-- Should set the stage for future repeats of study, not get locked into a
current situation which might produce bad or unreliable cata.

<D
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4. The scope of a national cost-benefit evaluation is of particular
concern. The larger the scope, the more generalizable are the
results. However, the larger the scope, the less specific are the
results concerning educational level and program area.

a, Please evaiuate the desirability and feasibility of conducting
a national cost-benefit study of the following educational

levels: .
Desirability Feasibility
. 41312y 1] 4 3 2] 1~ ]Rat-
- An aggregation of secondary, post- ing
secondary, and adult vocational 31 1011 ol 3 1 N
education programs -
--An-examination of secondary voca- 3l 211 i 2 1 N
tional education programs only . 4
- An examination of postsecondary )
vocational education programs only 321 42 1 N
~= An examination of aault vocational : ] N
education programs only 31211 j1 421 |1

b. For any given educational level, please evaluate the desirability
and feasibility of conducting a national cost-benefit study which:

Desirability Feasibility ‘Rat-

- Does not distinguish among program 41 3| 2| 1 4] 3] 2] 1 ing
areas or specific programs 113 2 {12] 2] 2 N

- Distinguishes among broad program 5101 1 Q12| 5 N

.areas only

- Distinguisheas among specific
programs within broad program a 21101 14 2] 4 N
areas

c. For any given educational level and program area, piease evaluate
the desirability and feasibility of conducting a national cost-
benefit study which distinguishes betweer the type of institution
in which the training is received (e.g., community colleges,
technical institutes, proprietary schools, on the job training,

etc.):
Desirability Feasibility
[a] 3 ]2]1 [ al3[2[

(5.1 1 2 4 11 |N
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COMMENTS ON SECTION I -- QUESTION 4 a. a,

o
You may conduct a study on costs and benefits of vocdtional programs by:

" (1) school level -- secondary, post-secondary, adult.

(2) scope of area -- institutional basis, local basis, state-wide and/or

‘nationwide study. . .
(3) program area and/or specific program.

If the programs are looked at separately, and then as a part of the total
program delivery model, the study will be much stronger.

The "aggregation" need not be an "integrated aggregation" although that would
be desirable if feasible. .

Each of the levels should be conducted if an attempt is made.

Should be a total - all level .- but not aggregated.

I would encourage a cross-study analysis of relative cost-benefit measures
across several management and program content variables including promising
strategies which lead to effective program implementation and efficient
distribution/consumption of resources.




COMMENTS ON SECTION I -- QUESTION 4 b. | ]

¢

Here is another instance where trade-offs are clearly required. The more
one asks for, the harder it is to get. ’I
Costs vary considerably in vocational education by specific program area.

The costs for a co-op program are minimal when compared to a machine shop

program.

The data might be easy to secure for the entire area of vocational education
but its ‘effectiveness in the field will be greatly dimished.

Must be defined and with some understanding among researchers and users of
information from study.




COMMENTS ON SECTION I -- QUESTION 4 c.

-- This is a very important component of the study.

-- This is a must to help settle some of the arguments over whether or not
secondary vocational education should exist or not.

-~ Politi:al problems -- assumes same program quality and many items.

2. Y7
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QUESTIONS ON MEASUREMENT ISSUES

Numerous measurement problems will confront a study team performing a

national cost-benefit analysis of vocational education. The following
questions present some of the concepts that may result in measurement

problems.

1. One of the first problems entountered when considering a cost-benefit
analysis is to determine who is a vocational education student.
Please evaluate the desiraﬁility and feasibility of using the follow-
ing criteria for determining a vocational education program participant:

Desirabjlity Feasibiljty pat-
4131 2]1 41 312]1 }ing

- Enroliment in at least one vocational

class 31 |3 2 3|1 N
- Enrollment in more than one vocational ' N
class 214 11411
- Enrollment in a fixed series of related sl 111 3] N

vocational classes

- Other (please specify) {2 1 b
. s ‘ N

2. Once an appropriate determination has been made on what determines a
‘vocational education program participant, a suitable method for
counting these students needs to be determined. Please evaluate the
desirability and feasibility of using the following measures of
student participation:

Desirability .Feasibiiity . Rat-
-’1"2]’/132]1“9

21 1 2{ 2 AN
3 1] 2
3 2
] 2

Average Daily Attendance (ADA)
Average Daily Membership (ABM)
(ADA + ADM)/2

Full-time Equivalent (FTE)

Other (please specify) . -
(Contact Hours) 1 1

]

—
— [ [

— et

1

2
11111
3

=2 =2 =2 =




COMMENTS ON SECTION IT -- QUESTION 1

" The feagibility varies greatly upon which state you are talking about.

I visua1izé a sampling procedure which can establish what % of "at least one"
fall in each of the Jther categories. Then it may be possible to use one
detailed measure as a surrogate for all.

Should be a vocational program not length of time as a class. Various
occupations take different times, comparisan will not be easy, but on a
cost study should look at the cost of the product produced not just one
segment or nart of it.

‘Other: specifically designed curriculum.

F-13




COMMENTS ON SECTION II -- QUESTION 2

! == Since some funding depends on ADA, it should be measured. Since costs relate
to ADM, it also needs measurement and the average seems a good statistic.,
However, FTE is perhaps a better output measure.

-- The researcher might well want to use a span of time as a determinant.
If a student spends 15 hours or over in a vocational class they would be

considered full time students. .
\ : R

7
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3. The costs and benefits resulting from vocational education need t6 be

compared to those of one or more alternative activities. Those .
comparison activities may differ by educational level. ///

a. Please evaluate the desirability and feasibility of comparing
the costs and benefits of secondary vocational education with,
the costs and benefits of:

Desirability Feasibility
4] 3] 2] 1 4] 3] 2,1 |Rating

- Attending a general education

program 3t 11l 2 311 Vie IN
- Attending a college preparatory 3PV 2 (32
program o 11
- Not attending secondary school 311111 2 3 212

A weighted average of the three
previously mentioned activities

Those special needs students attend-

TP1p0 3 jpatijefes

‘ B ing special education ‘programs ] : 1 I
- Entering an occupation without any 1 2 1l
training

b. Please evaluate the desirability and feasibility of comparing the
costs and benefits of postsecondary vocational education with the
costs and benefits of:

Desitrabjlity Feasibility
41 3121 41 31 21 1
3
1

- Attending a two-year general
curriculum college °

- Attending a four-year generﬁl
curricuium cullege

2 2 13
211 3 |1 |2f2]2

- Not atténding a postsecondary
school ) 4 11 2 311|112

- A weighted average of the/three
previously mentioned activities LN L L 112z

- Entering an occupation without any 1
training | i

’ 290




COMMENTS ON SECTION IT -- QUESTION 3 a.

The largést problem with both A and B will be the securing of the data,
_especially for those youth who are -out of school. :

Major definitional problems exist with qeterminaticn of general and college
preparation curriculum students.

Here again, the use of a weighted average may provide a.good statistic,
especfally if supported with data on the three alternatives.

I don't believe there is any reason to. compare with other types of
education. They all have different goals and expected outcomes. Maybe
compare to training costs in other delivery systems.

We should never make a comparison or claim of vocational education vs.
other education without consideration of goals of individuals and all the
variables that may enter into picture - i.e., aptitude, what if on the
same individual, 1 vs. 2 vs. 3, etc. \
Other: Those specialneeds -(handicapped) students attending special
education progrars.




COMMENTS ON SECTION II -- QUESTION 3 b

-- For special needs populations: Pgténtia] discussion of the costs and
benefits of integrated postsecondary vocational educaticn versus
Se_qregated rehabiiitation programming.

oA

232
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3. c. Please evaluate the desirability and feasibility of comparing
the costs and benefits-of adult vocational education with the
_costs and benefits of:

Dasirability Feasi511ity
413211 4T 31 2] 1. JRat-

- Attending a two-year general curricu- 111121 3 112l1t3 ing
Tum college < :

° - Attending a four-year general al1121 3 11211
curriculum college ] !

e

= = =" =

- Not attending school

- A weighted average of the three 1 3t 2 11112
previously mentioned activities j

- Entering an occupation without any
training . ) 1 1 N

3

w
—
—
~nN
~nN
—
~nN
NN W

4. The costs and benefits of vocational education accrue to various
individuals and groups. An essential consideration for any cost-
benefit calculation is to determine for which entity (i.e. an individual
or society as a whole) costs and benefits should be evaluated in a
natijnal study. Please rate the desirability and feasibility of
evaluating fhe cost and benefits accruing to the following:

Desirability Feasibilit

i "1R
_ - The vocational education enrollee. 3 eyl 81 eil ing
' . Society as a whole (including the 511 313 N

:nr?]lEE) lusi f th tional 12 2 v
- Society exclusive o e vocationa -

enrollee : 3 2( 22 2 N
- Special latjons including: rural

ugga%? b???ggua]‘and hand1cagped nopu- ! . !

. Tations
|
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COMMENTS ON SECTION IT -- QUESTION 3 c.

Is this at the individual or at the societal level or both?
) /

The data for adult vocational students wiil have to be secured from other
This /
|

sources than those used with Secondary and Postsecondary students.
statement is made because the needs of adults and their motivation for

attending is so different.
-

v
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COMMENTS dN SECTION IT -- QUESTION 4

!

Perhaps it will be more broad]y or alternately defined in the years ahead,
but vocational education, in some form, will continue to exist.

/
Other: Potential for cost/benefit analysis for special populations including

rural, urban bilingual and handicapped populations.

I be11eve the benefit to society should be determined as well as the enrollee,
but the costs are a different question. The costs are weights against the

benef1ts <
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5. A discount rate is often utilized in cost benefit analysis to equate
future income with present values. Please rate the desirability of
using the following measures as a discount rate:

©

Desirability

- The prime rate of interest 4] 3] 2] 1 _ Rating
- The rate of interest on government 2, 4 ] g

treasury bills 11 2} 2 |}
- The rate of dinflation 21 3 111 lN
- Zero (discount rates should not be 113 3

included in the study) N
-~ Other {please specify) (social dis- ; .

’ count rate) ,
-Pﬂ—\

4

6. The allocation of "joint costs" presents a problem for cost-benefit
evaluators. Joint costs occur when an educational input, such as a
. teacher, piece of equipment, or school building, is used by more than
’ one student group. Please rate the desirability and feasibility of .
the following treatments of joint cost:

. Desirability Feasibility
- Exclude from analysis 214 |l 2 2

- Evaluate the marginal cost of use 51 2121

- Evaluate the average cost of use 314 412

.o - Other (please specify) (Geme Theory) | 1 ]
] OEEBR




“inflation effect might be neglected.

- change of jobs? /

COMMENTS ON SECTION II -- QUESTION 5

By social discount rate, I mean one which includes inflation and also a term
for deferred benefits. If the analysis is done-in present dollars, the

What if rates decrease and increase? What then? How about career patterns,




COMMENTS ON SECTION II -- QUESTION 6

<

Allocation of joint costs is a researchable issue. None of the first three
is very good. The study should generate its own model, taking into account
some of the recent advances in Game Theory (e.g. Shapley Value, nucleolus).

>

Marginal costs would be most appropriate if you can identify the main use
program. Average cost would probably be easier to obtain.

- em—r b o p———— e v an P — = - - e e ——— R . o -
«
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The opportunity cost of attending a vocational education program may

enter in as one of the largest cost components in a cost-benefit
analysis. An opportunity cost is the income a student would have
earned had he/she been working rather than attending school. The
appropriate estimator of income foregone may differ by program level.
Please rate the desirability and feasibility of the following esti-
mators of Toregone income for the secondary, postsecondary, and adult
vocational education levels. '

a. For secondary vocaticnal education, ;he appropriate estimator of
J the opportunity cost of attendance might be:
Desirability Feasibility

Zero, the individual would be
attending school anyway

3211 fla] 2 N

The average income of individuals of
high school age who are not attend-

ing school N
- A weighted average of the two 2 1} 1] 2 31111
previous measures N
- Other (please specify) 1 ] N
413121 4131211 |Rat-
o ing

b. For postsecondary wocational education, the appropriate estimator
of the opportunity cost of attendance might be:

o

Desirability Feasibility

- Zero, the student would be attending 3| 3 3 | 1 1

school anyway N
- The average earnings of individuals

of similar characteristics who are 3141 - 41 3

not attending school @ _.__ . N
- A weighted average of the previous 313 2| 21 |1

two estimators N
- Other (please specify) (Weighted

averaég)and coébariQGL(wit costs 1 1 \

of other education programs)

Rat-




COMMENTS ON SECTION IT -- QUESTION 7-a.

-- The measure should take into account some comparison with B.- C of enrollment
in other secondary programs as well as income of non-attendees.

L) - 2

<
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COMMENTS ON SECTION II -- QUESTION 7 b.
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4”_,a~'M"“:‘ZEFGT'fﬁE—gfﬁaggi would be attending

C. For"adqlt vocational iducation, the appropriate estimator of the

opportunity cost of attendance might be:

Desirability Feasi

2 |4 2
school anyway

¢

- The average earnings of individuals
of similar characteristics who 41211 4
are not attending school

- A weighted average of the two 2 la
previous estimators

- Other (please specify)

Please evaluate the desirability and feasibility of utilizing the

following measures of future earnings:

Desirability Feasibilj

413121 4

- Gross income (including investments) 112 (21 2 {]2
- Annual labor earnings 412 5 4
- Individual hourly wage rates 1{2 {3 7.

Other (please specify)

< = Z
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COMMENTS ON SECTION II -- QUESTION 7 c.

-- Characteristics of students will vary so much, data will ,t/;e meaningless.

/

~

/




COMMENTS ON SECTION IT -- QUESTION 8

I assume that all of these will be dTaCOUQtEd to present values and w111
take account.of ages of earners.

Will be difficult to. obtain.

- Hourly income could be used with the assumption that an individual is employed
full time and can work full time. )

[y
a3

}




9. Increased earniﬁgé resulting to a vocational education graduate have
an economic impact greater thép the net increase in the graduates’
earnings.. This results because & large portion of ‘the increased ‘
earnings will typ%ca]]y be spent, increasing the income of another 1
individug]. Please rate the desirability and feasibility in a
national cost-benefit stqu of accounting for this earnings

~ multiplier effect.

sirability: Feasibility

D .
4l 3] 2] 1. 413]2]1 Rat-
42 EERERE ,,]"9

10. Please evaluate the desirability and feasibiiity of including non-
pecuniary costs and benefits in a cost-benefit analysis. '

Desirgbility Feasibility

41 3] 2[1 [ 4[3[2]1 [Rat-
42| | 1321‘;1\.“9_

£
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COMMENTS® ON SECTION II -- QUESTION 9

-- This is not a transparent benefit and to use this concept will require con-
siderable study. The basic economics of exchange imply that the worker
values his wage received more than his time spent and that the employer
values the work doné more than th2 wage paid.

3




COMMENTS ON SECTION II -- QUESTION 10 ¢\ -

\v

-- This is very important and involves evaluating trade-offs between dollars
and quality of life. Multicriterion benefit-cost models are beginning to
emerge and should be looked into. )

-- This is perhaps the most difficult aspect of this study to deal with.

F-32




‘Please evalua#e the desirability and feasibility of including measures
of the differences in quality of vocational programs in a national

41‘ .

cost-benefit analysis.
- ' Desirability Feasibility
Rating

| . 41312[1 [a[3[z]
/’ Sljh T[] [ |y

12. A student may be enrolled in vocational education for_poth investment .
and consumption reasons. It is part investment becguse a student is
investing Fn "human capital" with the anticipatioﬁﬁof future increases ﬁ
in income.) It is part conSUmption since a student is consuming voca- :
tional education purely for immediate personal gratification. Evaluate
the desirability and feasibility of measuring consumption benefits of

roationql education in a cost-benefit study.

/ Desirability Féasibi]wty ‘
J[z; 3j2{1 [14]3]2]1 |Rating
- {l 33 |1 ST3]T g
|
: /
y /
// :
o
-
I/ ’
2 308 . s =
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COMMENTS ON SECTION II -- QUESTION 13

-- The potent1a1 political reactions to such measures make this a delicate R
matter. It is worth consideration but including such measures s may lower
acceptability of the whole effect. :

-- Cafefu] consideration of standard criteria for qua11ty or effect1veness
~must be established,




COMMENTS ON SECTION II -- QUESTION 12°

—— —— ————— e

-- This area is very important, though probably very hard to collect data on.
Many detractors of vocational education cite personal consumption as a waste,
yet it is almost impossible to factor it out. The detractors feel the progranms
are too expensive to run-so someone can learn how to fix their car or some
other personal skill. These data could help to refute this. S R -

-- This is closely related to 10.

310
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III. QUESTIONS ON DATA AVAILABILITY

.There are several sources of data that can béhused in a national cost-
benefit study of vocational education. The following questions consider

. some of these. alternatives. . . ~

!

1. Please evaluate the desirability and feasibility of utilizing the
following types of data in a national cost-benefit analysis of
vocational education:

Desirability Feasibility

) - Existing data baseg -2l 3 1 21 30| IN
- Existing data bases supplemented by 511 4 N
survey data ’ 2 . |
- Survey data collected exclusively for 1
the cost-benefit study 2 2 ] 2| 2} N )
4137 2] 1 3121 fRat-
: ing

: 2. Please evaluate the desirability and feasibility of'using the following
data bases in a national cost-benefit study:

Not Familiar
With i
Desirability Feasibility Data Base )
> National Center for Educa- L31L312(1 4 3 2 ] Rat-
tional Statistics' (NCES) . ing -
Vocational Education Data |1 1] 2 13 1 N
System (VEDS) -

- Bureau of Occupational and
Adult Education's (BOAE) 11 21 113 1
Statistical Reports, 1973- N
1978 . ~

~ NCES' High 3chool and
- Beyend Longitudinal Survey [ 1] | 1| 1 11 ] 2 N
- (1980) . ‘

- Department of Lgbor’s
(DOL) National Longitudi- 11111 11
nal Survey (1979)

- NCES' National Longitudinal
Jurvey of the High School 111 o 2
Class of 1972 _ N

- National Institute of Edu-
cation's (NIE) Survey of 11 1 1 3
Vocational Schools in Ten N
States (1980)

ol
N
=
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COMMENTS ON SECTION III -- QUESTION 1

x . - /
-- The major reliance should be on existing data bases but there may be gaps
which require survey data.
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COMMENTS ON SECTION III -- QUESTION 2 ]

-- You may need a‘cross-checking of these data bases for verifying data needed
for a cost-benefit study.

-- Recommend that you conduct your own sample - could use existing data bases
to draw sarple - under these cirucumstances a higher rating could be made on
some of the data bases listed. The VED's System_would probably be best for this
use on vocational students. You would need another base for more vocational
students from one of those listed of which I am not knowledgeable.
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2. (cont'd.) Not Familiar
With
Desirability Feasibility Data Base
413912 |1 4134121 )
- NCES' Survey of Non- —
collegiate Postsecondary 1 ] 4
Students and Schools 1 1

(1972-1980)

- Assistant Secretary for
Planning and Evalua-
tion's (ASPE) Survey of ] 211 (1.1 1¢1 1
Vocational Education : :

Students and Teachers
(1972) -

-~ - Office of Civi] Rights® A==
(OCR) Survey of Voca- . U112 ]
tional Education Schools 2

" (1979)

Office of Education's (OE)
"437 Files" (Grants and 1 ] 1 3
Expenditures under State 1

Administered Programs)

Census Bureau's Current

Popq]ation Survey Supple- 112 S ] 12 1 2
ment —
- Project Talent Data Base 1 14 1 1 4
. - NCES' Survey of Course - : .
‘. Offerings and -Enroll- i 1 1 5

ments (1973)

Survey Research Center's
. Youth in Transition 1 1 5
Data Base (1966)
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ROUND- TWO
..« L. QUESTIONS ON GENERAL STUDY DESIGN ’
The following questions deal with general issues in the design of a
nq;ional cost-benefit study of vocdtional education.

1. A national cust-benefit study of vocatibﬁa] education must be designed
to meet the needs of its users. Please rank,in order of preference,
the des1rab111ty of designing a study which would yield’ information
to meet .the needs of the foldowing‘user groups:

‘ : Mean *
-- Individuals, whose needs might include determining-
whether vocational training will result in increased

income,'career advancement, or other benefits 3.8

-- Educational institutions, whose needs m1ght include
1ncreas1ng the efficiency of vocat1ona1 programs 3.7

" == Local education agencies, whose needs might 1nc]ude
' securing efficient. investments in vocational programs 3.2

-- State educat1on agencies, whose needs might include

determining how to d1str1bute ‘educational revenues

to maximize educational output , : 2.0
-- Federal Government, whose needs might include’
allocating federal funds to the most efficient
alternative programs : . 2.3
== Other (please specify)

Ly

*Mean indicates the mean value assigned to this option by panelists.
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COMMENTS ON SECTION I -- QUESTION 1

-- Dissemination of relevant information to individuals is important, but
I feel that for them there are better approaches than benefit-cost models,
except perhaps at the nominal level. The other four groups have comparablie
needs and the shadings between the ratings 1-4 are small compared with the
differences with individual needs (5). i.e.

1234 ]
_h.ighf7fl ] 7

Tow

-- The federal governmént's needs would entail the use of cost-benefit
data in judging the return on investment. It may be necessary or desirable
to_ fund programs which have both high costs and high benefits. Funding
decisions might not always favor the most efficient alternative programs.

-- Focusing upon meeting needs of local education agencies, a cost-benefit
study shall be made, then the study can be expanded toward meeting other
agencies' needs.

- I would target on my first (state education agencies) and second (Federal

Government) rankings.

-- The RFP should have made clear that the main purpose of any resulting
national cost/benefit study was to serve federal policy determination
needs.

-- The usefulness of any program ratios at less than national policy Tevels
is debatable, given the Tlikelihood that these ratios will vary considerably
across states, communities, and institutions.

-- The effectiveness and ultimate impact of study measures/f1nd1ngs will ba
determined acdording to its utility for those-most directly involved in
the provision and consumption of vocational services. Thus eéducational
1nst1tut1ons, individuals and LGA's are the user groups of primary import

o in the development of any national cost-benefit study.

-- Given the recent White House economic victory in Congress, an emphasis on
the needs of state education agencies would appear to be the most appropriate.

-- ‘The ranking is based upon (1) the individuals needs being met. The
remaining ranking is based upon the funding sources and their understanding
of true need




Please rank,inorder of preference, the desirability of each of the.
following pessibilities in designing a national cost-benefit study
of vocational education:
“Mean
Narrow the focus of thé study to a single user
and construct a compact model 2.8
Develop a.broad and versatile model that would
provide results that a;e meaningful to many or
all potential users and on diverse programs
Construct several models that separately address
the information needs of different users and
‘the ¢haracteristics of different programs

~

Please rank, in ordér of preference, the desirability of each of the
following considerations in designing a national cost-benefit study
of vocational education: T

&

-<  Study design should be dictated by the current
availability of data
Study design should be dictated by model construct
capabilities
Study design should be dictated by cost considerations




COMMENTS ON SECTION I -- QUESTION. 2

A good broad model can be specialized to achieve the goals of the other
two statements. However, if a single user is paying for the model, he
has a_right..to expect it to be focused on his needs.

o -- The most useful and productive approach may be option 3 with some degree
of data compatability to assure that outputs can be aggretated across
models for different users, e.g. community cdlleges, AVC's, etc.

-- I°do not think it is possible to design a single model which will serve
~ all potential users within realistic cost constraints.

While the basic procedures for determining cost and benefit might be .
i the same (or similar) regardless of level of aggregation (national, -
- state, or local), the procedures for program selection (universe or -
samp]e) and the approach to data acquisition would vary considerably.

The model should be practical rather than theoretical. An elegant model -
which cannot be applied is of no use, in my opinion.

-- The development of several discrete mode]s will provide the necessary
breadth and depth in addressing the critical areas of assessment - i.e.
the dimensions related to multiple educational levels and varied user ;
groups. Strategies for the analysis of common program elements (which would .
be-available through the broad and. versatile mode! design) should be /
incorporated into the -multiple model study design. '
-~ Only by developing a number of models is it possible to take into con-
sideration the myriad of diverse needs of the many potential users. "A
broad and versatile mcdel" would provide severely limited information.

-- A broad model would allow many individuals and agencies to use the
information.
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COMMENTS ON SECTION I -- QUESTION 3

3

If the design requires expenditures beyond the project budget, it has no-.
chance to have a good outcome. However, once buddet feasibility is establi-
shed, the model should not be strictly limited by currently available data
since one major benefit of a b-c model is identification of data needs.

Since a national «cost-benefit study has yet to be developed for/by
vocational education, it is not likely that the currentlv available data

will be adequate or appropriate.

Given that 1) current data availability and potential resources for the
study pose severe programmatic constraints, and 2) the quality of study
activities and findings are dependent upon a solid, comprehensive model
design, the consideration of model construct capabilities are paramount.
0f course the delimiting factors cited in point 1 (above) will necessitate.
flexibility in the development of the-model.
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The scope of a national cost-benefit evaluation is of particular concern.

The largeq the scope, the more generalizable are the,resu]ts. However,
the larger the scope, the less spécific are the results-concerning
educational level and program area. Please rank,in order of preference,
the desirability of condud@ing a national cosy-benefit study of the

following educational levels: N

Mean

_-- An examination of secondary vocational education

programs only * 2.6
-~ An examinatjdn of postsécondary vocational education

programs only N : ' 3.1
-~ An examination of adult vocational education programs

only ) 4 . 4.0
-- An aggregated examination of secondary, postsecondary, )

and adult vocational education programs , ' 3.9

-- An examination of secongary, postsecondary, and
adult vocactional education.programs with each level
analyzed separately . 1.0
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COMMENTS ON SECTION I -- QUESTION 4 : )

Since vocational education is a relatively large dnd diverse national !
enterprise, it would be most helpful to examine all levels independently.
If one had to choosebetwéen the three levels, however, the preference ..
shouldfgo to the secondary level because it represents the largest enroll-
ment and resource: consumption.

The types of bepefits differ considerably by institutional level. For
example, while job placement rates and earning levels might be the most
appropriate benefit measures for postsecondary and aduly programs, the
benefit of secondary programs might be most, appropriately judged by levels
of skill proficiency or attitudinal changes. Consequently, I do not see
how an aggregate benefit assessment across institutional levels could be
fairly constructed. :

The postseéondary and adult option (comb}ned) was selected second because
I feel traditional cost/benefit analyses are most easily applied at these
levels than at the secondary level. 3

Separate analysis of vocational education programs willi allow for the

-specificity required for a valuable cost-benefit study. However, a cross

study analysis of several relative cost-benefit measures across several
management and program content variables is encouraged..

" A national cost-benefit evaluation restricted to a particular program level

?

or aggregated over all levels would be of little use.

The #1 ranking would alléw for the generation of both general and specific
data. . :




-I1.  QUESTIONS ON MEASUREMENT ISSUES«X

Numerous measurement problems wj11 confront a study team performing a
national cost-benefit analysis of vocational education. The‘fo]]owing
_Questions present some of the concepts that may result in measurement
~‘:‘Prob'lenvs. ' ‘ )

~
o

1. One of the first problems encountered when considering a cost-benefit;

analysis is to determine who is a vocational education student.
Please rank, in order of prefereiicé, the desirability of using the
following criteria for determining a vocational education program

participant:
o ‘ . ' , Mean
-- Enrollment in at least one .vocational class ) 2.9
f—-b Enrollment in'more than one vocational class . 2.4
-- Enrollment in a fixed“series of related vocational
clé%ses 1.8
n A'Zmeination of the above three measures 3.0

-~ Other (please specify)’

T N
< .

2. Once an appropriate determination has been made on what determines a
vocational education program participant, a suitable method for
counting these students needs to be determined. Please rank, in order-

of ‘preference, the desirability of using the following measures of
student participation:

]

Mean
-- Average Daily Attendance (ADA) 2.8
-- Average Daily ﬁéﬁggrship (ADM) : 3.3
-~ (ADA + ADM)/2 _ 3.3
-- Full-time Equivalent (FTE) ' 1.5

Other (please specify)

3]




COMMENTS_OM SECTION II -- QUESTION 1

At the post-secondary and adult- levels clearly the interest lies with
students training for a specific occupation. However, at the secondary
level wheré the purposes and benefits of vocational education partici-
pation can be more broadly construed, attention should-also be paid
to students in exploratory vocational education. programs. That is
to say care must be taken at the secondary level in distinguishing
between those students in occupational specific programs and those stu-
~ .dents_in_.exploratory or prevocational programs. Different benefit measures
should ,be applied. 1In any cdse, the benefits should not be averaged.
If one distinguishes grades of vocational education students as provided
in I1-2 below, then I would change the ratings to 1, 3; 4, 2, with
} 2,3,4, )
T . 7717
Nearly all states have established vocational program course sequences
through which students accumulate skills over a period of 1-2 years.

You have to define the Tevel of programs - class level, course level,
or program level. Personally, I would like to suggest the level of
program for a national study.

I would very much have 1iked to have seen a question related to a program
rather than a class. If this was available under other, I would have
rated it #1. ”

FTE provides for” the most accurate measurement of student participation
time in a vocational program. ‘ :

i




r

COMMENTS ON SECTION II -- QUESTION 2

bl

Clearly .student contact hours in the program is the preferable approach to
measuring program participation. However, an ADA or ADM count combined with
a sorted enrollment.count (II above) would be satisfactory.
FTE is an excellent measure of load on the system (I assume this is based
on some equivalence with credit hours of enrollments.) However, serioug-
ness of participants is measured by average daily attendance. I suggest
for a class the measure:

> (No. of hours per week) X (No. of enrollees) X R

where R ié a reduction factor to account for absentees. R should probably
not be linear.

Use one criteria to be universally adaptable!

Other Some other indicator measuring participation except attendance or

"membership. ADA and ADM are complietely unsatisfactory to me as an indicator

of a participant. .

«

Since instructional service outputs are for students, the more appropriate
unit for study would seem to be a measure of student servicé unit. The
more precise and widely applicable cost unit appears to be the concept of
the FTE student, based on a.standard number of student contact hours.

3.
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3. The costs and benefits resulting from vocational education need to be
compared to those of one or more alternative activjties. Those comparison
activities may differ by educational level.

a. Please rank, in order of preference, the desirability of comparing
) the costs and benefits of secondary vocational education with the
costs and benefits of: ’

. Mean
-- 2Attending a general education program - 1.8
-- Attending a college preparatory program 2.3
-- Not attending secondary school ' _2.8
-- A weighted average of the three previously
mentioned activities 2.7

-- Other (please specify)

Please rank,in order of preference, the desirébi]ity of comparing'

b.
' the costs and benefits of postsecondary vocational education with the
costs and benefits of: - g o
- ) Mean
. -- Attending a two-year general curriculum college 2.0
j‘ﬂ -- Attending a four-year general curriculum bo]]ege 3.1
¢ -- Not attending a postsecondary school 2.1
-- A weighted average of the three previously
. mentioned activities 2.7

-~ Other (please specify)
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FOMMENTS ON_SECTION il -- QUESTION 3 a.

“

It is noc clear to me why a comparison of the vocational educational
cost/benefit ratios to those of the ratios discovered for other

programs is necessary or particularly valid-particularly in terms of the
college preparatory program. I suppose if one discovered that general
education students (with careful matching of ability and SES background)
did about as well as Vo Ed students in terms of employment and wages at
substantially Tower programs costs one might use the information for allo-
cation decisions. However, I'm not at all comfortable with where such
ratios comparisons might lead policy makers. Present cost/benefit ratio
studies assign much higher values to elementary and junior high

education than to the higher grades. Similarly lower education scores
higher than higher education. What are we to make of this in terms of
public policy?

? °

Parents and students alike will find information on the costs and benefits
of vocational education most helpful when trying to judge its value relative
to colliege prep programs.

How would you give a different weight to three areas?

-

.Other - other non-public voc. programs, CETA programs. I do not believe

the study should compare academic and voc. ed.

32
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B \ COMMENTS ON SECTION II -- QUESTION 3 b.

\ ;

/ ]
-= One might want to compare the relative effectiveness and efficiency of

*\ Yocational education training at the post-secondary and secondary levels.
\5://A1though this -would be a difficult task to do fairly. ‘

‘ The most appropriate comparison would be between two populations with

similar occupational goals - one of which participated in post-secondary
Vo Ed and .the other which did not.

-~ Here again, such information will be extremely useful in career planning
. for potential post-secondary students.




.
¥R

UTE

A, The costs and benefits of vocational education accrue to various
indiv%dua]s and groups. An essential consideration for any cost<
benefit calculation is to determine for which entity (i.e. an indi-
vidual or society as a whole) costs and benefits should be evaluated
in a national study. Please rank,in order of preference, the desir-"
ability of eva]uating the cost and benefits accruing §9 the following:

Mean
-~ The vocational education enrollee 1.6
-- Society as a whole (including the enrollee) ) 1.6
-- Society exclusive of the vocational enrollee , 3.0

-- Other (please specify)

o

5. The allocation of "joint costs" presents a probjem for cost-benefit
evaluators. Joint costs occur when an educational “input, such as a
teacher, piece of equipment, or schooi building, is used by more than
one student group. Please rank,in order of preference, the desirability
of the following treatments of joint cost:

' Mean
-- Exclude from analysis 3.4
-- Evaluate the marginal cost of use 2.1
-- Evaluate the average cost of use . 1.6
‘-~ Evaluate using game theory 3.3

-~ Other (please specify)




COMMENTS ON SECTION II -- QUESTION 4

-- The primary concern of the study should be with individual benefits By
program.

-- This rates the "who benefits" "who pays" question.

1, 2, 3

yi
+ 7 /

Both society as a whole and the individual enrollee must have net positive
-~ gain (benefit-cost) for the program to be workable.

. -- Difficulties exist with measurement of the non-economic costs and benefits
o - associated with vocational education, e.g. increased levels of employee/
worker satisfaction.

-~ Other: Special populations, including rurail, urban, bilingual, and handi-
capped ‘populations. )
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COMMENTS ON SECTION IT -- QUESTION 5

education is taught will vary little in construction costs from a reguiar

Other: judicious use of all three methods. For starting a new added

In measuring costs, the model should ﬁktempt to strive for reasonable
precision-where such precision is likely to make a significant difference
in cost calculations. For instance a classroom in which distributive

classroom (averages would be.appropriate). On the other hand the costs
of constructing a heavy machine shop should not be averaged with total
building costs.

I don't understand the point of the question when it speaks to teachers.
I see no problem with using average teacher salaries given a single
salary schedule (if that is what is meant). If a teacher splits his time
between Vo.Ed dnd the general curriculum, then his salary should be
prorated according to program assignment.

~

program, marginal ‘costs may be the best; for evaluating a whole system,
average cost is attractive; game theory methods are relevant when con-
sidering several different added programs or combinations thereof.
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COMMENTS ON SECTION III -- QUESTIONS 1, 2, 3

(The following questions are designed to allow panelists input in suggesting
issues and questions that they feel are important in designing a national
cost-benefit study of vocational education.)
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1. Please Tist what you consider to be the two major obstacles to performing
a national cost-benefit analysis of vocational education:

Obstacle I  The most important obstacle is defining and identifying the
control groups from which the marginal benefits of vocational education

i training can be derived. o
' Obstacle II Constructing operationzl measures of the benefits of the

non-occupational specific secondary vocational education programs and
translating these into monetary values.

Obstacle III Obtaining valid employment and wage histories of students.

Comments:

2. Briefly describe a strategy for overcoming, minimizing, or dealing with

each obstacle listed in response to the previous question.

Obstacle I

Obstacle II

Commentsf
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Please 1ist what you consider to be the two major obstacles to performing
a national cost-benefit analysis of vocational education:

Obstacle I  Lack of good measures for non-monetary costs and benefits.

A}
+

hES

Obstacle Il Critical gaps in the data base.

Comments: Observations of the national, state, and other decision-making

leads to tne conclusion that political and quality of life factors play
crucial roles. Hence, models which neglect these or dismiss them with the
disclaimer that "since they con't be measured, we will omit them from our
model" are seriously deficient.

One feature of model building is that a good theoretical model helps pin-
point what the crucial data needs are. It usually is the case that some

of the needed data has never. been collected, tabulated or stored (in acces-
sible form). -

Briefly describe a strategy for overcoming, minimizing, or dealing with
each obstacle listed in response to the previous question.

" Obstacle I The Rice-TIRR group has focused on handling non-monetary .

costs and benefits in rehabilitation. Some of their results seem applicable
here. (Most of their reports are in the REHAB files.)

Obstacle II Several approaches are: a) set up an MIS (Management Infor-
mation System) to process and handle such data as are available; b) encourage
adding important items to statutory reporting systems; c¢) find acceptable
surrogates which are available.

Comments :

333
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Please 1ist what you consider to be the two-major obstacles to performing

& national cost-benefit analysis of vocational education:

o ; )
Obstacle I Developing a model or series of models which will meet the -
expectations and needs' of the diverse and numerous user groups.

Obstacle II Suggesting ways to measure *he non- econom1c costs and benefits

of vocational education.

Comments:

Briefly describe a strategy for overcoming, minimizing, .or dealing with
each obstacle listed in response to the previous question.

Obstacle I Once a model or series of models is developed, a series of
rigorous field tests with each of the major user groups from a representa-
tive sample of states should be conducted. The further development and
evaluation of the models involve a sizable group of vocational education-
leaders over an extended period of time (2-3 years) to assure.

Obstacle IT Continue to review -the literature and discuss this issue
with knowledgeable individuals.

-

Comments:

y A




Please 1ist what you consider to be the Iwo major obstacles to performing
a national cost-benefit analysis .of vocational education:

Obstacie I The quality of data - need a unified data system including
" common definitions of data items and systematic data collection. :

Obstaclé IT Finding group comparable with others.

Obstacle IIT Sensitivity of information opening to the "public".

Obstacle IV Need a cooperative participation of selected agencies and
individuals. , h

Comments: -

Briefly describe a strategy for overcoming, minimizing, or dealing with
each obstacle Tistad in response to the previous question.

-Obstacle I May need a longitudinal approach to data definition and
collection.

Obstacle IT A unified data system

Obstacle III and IV A cooperative participation of selected agencies.

Comments:
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7. Please 1ist what you consider to be the two major obstacles to performing
a national cost-benefit analysis of vocational education:

Obstacle I Determining the specific cost per program and then aggregating
to represent a cost of Vocational Education. Both Direct and Indirect costs.

3

Obstacle II Getting an agreement on what benefit to measure and then
measuring the benefit or benefits. 5

|
Comments: :There exists 1iﬁt1e information today in regard to cost.per program.
One can get from existing reports expenditures from local, state, and federal
levels,. but this is probably not a good indication of actual cost because so
many variables are related that may not be directly related to training. A few
years ago we deve]oped standardized cost per program and I can tell you it is
a lengthy exercise. Whenf you start prorating over secondary, postsecondary,. and "
adult it is even more c02p11cated

I assure you that an agreement cannot be reached on benefits. In the study that
was conducted here in Oklahoma we attempted-this. We ended up with six objective
functions: (continued on next: page)

2. Briefly describe a strategy for overcoming, minimizing, or dealing with _
each obstacle listed in response to the previous question.

<

Obstacle 'I. Narrow down exactly what-kind of cost you’ are going to use and
represent your study as a study that has been conducted under this specific
set of assumptions.

,’ Obstacle II The same as thé above comment. Acceptance of benefits are -
extremely difficult to get You may want to measure benefits under different
a]ternat1ves

Comments: A constraint that you need to be aware of is the fact that you
do not have an unlimited supply of individuals that can enter any level of
employment that they choose. You really have a supply of persons that have
varying attitudes and abilities and the benefits derived from vocational
training may be a great return to cost if this was considered.

Based on prev1cus research done in this unit we had access to 40,000 sophomores,
10,000 seniors, and 10,000 adults’ GATB scores to yse as an 1nd1cator with
supply. When trying to fill jobs we found that certain occupations competed
for the same GATB scores and that our supply of 1nd1v1duals were not ava11ab1e
to satisfy ‘all the job vacancies.

# ‘ 3 I

Q ’ ‘ F"'62




1. Comments (continued):

~

. maximize

. maximize

maximize

. maximize

. maximize

i minimize
If you cannot_get agreement on benefits to be

“

'
!

entry Levei wages;

supply; ™.

returns to “taxes;——-

to fi11 demand for trained workers;
number of students served;

costs. ’

measured then no one will

accept your study. Therefore, I assure you that you have a challenge.




1. Please list what.you consider to be the two major obstacles to perform1ng
a nat1ona1 cost-benefit ana1y51s of vocational education:

Obstacle I Lack of common def1n1t1ons of what a Voc. Ed program is in
the various states.

Obstacle II Lack of. complete fiscal information at many levels.

Comments:

L

2. Briefly describe a strategy for overcoming, minimizing, or dealing with
each ‘obstacie listed in response to the previous question. 3

Obstacle I  Set a standard for the study only. R ‘

Obstacle I1 Collect the data.

Comments:




g .
1. Please list what you consider to be the two major-obstaclés to performing
a national cost-benefiy analysis of vocational education:

Obstacle I The inclusion of non-pecuniary costs and benefits in the study.

Obstacle I1 The consideration of the impact of vocational programming upon
special,popu]ations (i.e. rural, urban, bilingual, and handicapped).

DR
Fas <

Comments: This is probably the-most difficult measurement area upon which
to gain consensus.” However, it is an area in which vocational education

stands to promote its most compelling justification for existence - social
(as well as economic) benefits.

This consideration is particularly critical to federal and state adminis-
trations as a resultdf set aside requirements for special populations.

2. Briefly déscribe a strategy for overcoming, minimizing,. or dealing with
each obstacle listed in response to the previous question.

Obstacle I  If the study team selects the method of measuring non-pecuniary’
benefits according the monetary values, an additional Delphi procedure will

be required to determine the variables to be selected and the weighting of
such variables.

v

Obstacle II The study team may wish to devise strategies for the collection
of special population data from 1) segregated vocational programs, and

2) integrated, regular vocational programs. which include vepresentatives
from identified special populations. Data collected for these populations
should be equivalent to the data collected for the general study populations.

Comments:
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1. Please list what you consider to be the two major obstacies to performing
a national cost-benefit analysis of vccational education:

Obstacle I Securing clear accurate data that is transferable through-
out the U.S.

¢

Obstacle II  Money and time. A.study of this nature should have the
time and resources to develop a research model or models that will be
researchable and yield the data needed to be a comprehensive cost-
benefit study.

Comments:

2. Briefly describe a strategy for overcoming, minimizing, or dealing with
{ each obstacle listed in response to the previous question.

Obstacle I JDevelop several methods of gathering data based upon the
uniqueness of states.

" Obstacle II  With the current mood in Washingfon, about the only hope
£ is time to do the job. Money will not be forthcoming.
Comments:
380
O
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Please write two questions that you feel must be addressed by a research
team in designing a national cost-benefit analysis of vocational education.

These questions can deal with measurement problems, study methodology, user
groups, data availability, or any other issue of your choice as long. as

it has not been asked previously ih this questionnaire. You do not have

to answer the questions. '

3

~ Question I -- How can appropriafe managers be encouraged to use benefit-

cost methodology and results? /

!

!
!

Questioﬁ‘II -- Where does onehdraw the 1ine between inputs by the nfodel

builder and inputs from the responsible manager?
My thesis is that value judgements should be provided by the manager at
as near as possible to the time he needs to make a decision.

Comments: One clue to this question is documentation. I mention two

important levels:
v : A. Technical documentation
B. User documentation

A criterion for satisfactory technical documentation is transferability,
i.e. a knowledgeable user should be able to understand (a) the definitions
of all of the variables, (b) the data sources needed, (c) the underlying
assumptions and (d) the 19gic supporting the equations well enough to apply
the model without recourse to the model builder.

Relatively few models paid for by the U.S. Government meet this criterion.
However, the Dept. of Energy now requires archival storage (at its Argonne
Laboratories) in transferable form.

User documentation is even rarer than good technical- documentation. What

I have in mind here includes verbal formulation of all equations, assumptions,
etc. so that a manager can understand the thrust of the model even though

he is not a specialist (i.e. knowledgeable) in model building.

(If this question is followed up, I can provide a number of references.)
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3. Please write two questions that you feel must be addressed by a research
team in designing a national cost-benefit analysis of vocational education.

These questions can deal with measurement problems, study methodology, user
groups, data avai]abi]%ty, or any other issue of your choice as long as
it has not been asked previously in this questionnaire. You do not have
to answer the guestions. .

-

Question I -- What data are currently collected by states or are available
from national sources (e.g. NCES) that could be analyzed and used as gross
indicators of the costs and benefits of vocational education for various
special needs populations?

]

Question II -- _Nhy should vocational educators at all levels be concerned
with cost-benefit analysis?

Comments:




Please write two quest1ons that you feel must be addressed by a research
team in designing a nationa] cost benef1t analysis of vocat1ona1 education.
These questions can deal with measurement problems, study methodology, user
groups, data availability, or any other issue of your choice as Tong as

it has not been asked previously in this questionnaire. You do not have

to answer the quéstions.

Question I -- Attempt to analyze preliminary data available to each of the
selected local agencies.

Question 1 --

Comments :




Please write two questions that you feel must be addressed by a research
team in designing a national cost-benefit analysis of vocational education.

These questions can deal with measurement problems, study methodology, user
" groups, data availability, or any other issue of youn choice aé long . as

it has not been asked previously in this questionnaire. You dc not have

to answerthe questions. ' ‘

Question I -- Are you planning to use aggregate data or individual pro-
gram data? ‘ ' .
Question IT -- How are you planning to get information to study cost-benefit

if aggregate data are not used?

Comments:

o
Y
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Please writé twe questions that you feel must be addressed by a research
team in designing a national cost-benefit analysis of vocational education.
These questions can deal with measurement problems, study m%thodo]ogy, user
groups, data availability, or any other issue of your choice as long as

it has not been asked previously in this questionnaire. You do not have

to answer the questions.

Question I - What are the non-pecuniary benefits derived from vocational
education (i.e. secondary, post-secondary, and adult programming)?

Question II -- What have been the economic and non-pecuniary benefits of
vocational programming (i.e. secondary, post-secondary, and adult).on
special populations (i.e. rural, urban, bilingual,and handicapped)?

Comments :




Please write two questions that you feel must be addressed by a research
team in designing a national cost-benefit analysis of vocational education.

These questions can deal with measurement problems, study methodology,
user groups, data availability, or any other issue of your choice as long
as it has not been asked previously in this questionnaire. You do not
have to answer the question.

Question I How are special needs students being accomodated in vocational
education and how does the cost of their involvement affect the program
within which they are enroiled?

<

Question IT What is the payback period (taxes and non receipt of welfare)
for graduates of vocational programs as opposed to non-vocational graduates?

Comients:
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CONFERENCE ON THE FEASIBILITY OF CONDUCTING A
NATIONAL CQST-BENEFIT ANALYSIS OF VOCATIONAL EDUCATION

August 10, 1981 ‘ 9 A.M.

LIST OF PARTICIPANTS

Dr. Ralph Bregman
National Advisory Council for Vocational Education

Ms. Barba;a Dunn
Youthwork, Inc.

Dr. Gecrge Hagerty
U.S. Department of Educat1on
Division of Personnel Preparation

Dr. Paul Hippo]ifus
President's Commission on Employment of the Handicapped

Dr. Krishan Paul
- American Vocational Association

Dr. L. Allen Phelps
Department of Vocational and Technical Education
University of ITlinois

REHAB GROUP, INC. STUDY TEAM

Dr. Diane Simison - Project Director

Dr. Mark Shugoll - Principal Investigator
Mr. Tim Helms

Ms. Dorine Seidman

Dr. David Rodney

- 5 P.M.
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CONFERENCE ON THE FEASIBILITY OF CONDUCTING A ’ .
NATIONAL CbST-BENEFIT ANALYSIS OF VOCATIONAL EDUCATION

August 10, 1981 9 AM. - 5P.M.
AGENDA
,i_
'9:00---;J ----------- Continental B;eakfast
9:20~mmmmmmmmannene Introductions o
9:30---==cmmcmaaaan Overview of the Rehab Group, Inc. stﬁdy effort
9:45 - 10:45-~~~--- Discussion:  Evaluating the merits and parameters of a
national study
10:45 - 11:00------ Break
11:00 - 12:00----~- Discussion: Identification and measurement of vocational
benefits
12:00 - 1:30--~~--- Lunch
1:30 - 2:30--==~=~-- Diggussion: The availability and quality of data on
] vocdtional programs and vocational students
2:30 - 3:30--===--- Discusgion: Issues identified by conference participants
3:30 - 3:45-~-=eaua Break
3:45 - 4:450ccauaan Discussion: Conclusions on the overall fe;sibility and
utility of a national cost-benefit study
4:45 - 5:00~--==u-- Closing remarks
350
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