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AN

INTRODUCTION

In 1969 the Division of Vocational, Technical and
Adult Education in the Florida State Department of Education
recéived, under contract, a'cost-effectiveness study of;

vocational education in Florida.1

This pilot'study advanced
several empirical, methodological, and theoretical findings
whiéh encouraged and facilitated future_e&aluations which
utilized cost-effectiveness techniques. Qné importént empif-
ical fihding of this study revealed that vocational education
does, indeed, havq an economic béybff, and therefore should
be considered a favorable medium {cr investing both public
and private-(StudentI resources. One methodological finding,
however, warned of the.difficulty of obtaining program cost
information in Florida due to a financial accounting system
which does not report cost data by programs. |

| Using similar techniques, another cost-effectiveness-

evaluation was conducted in Florida in 1971,2 'Iﬁ order to

lRichard H. P. Kraft, Cost-Effectiveness Analysis of
Vocational Technical Education Programs, Report to the Florida
State Department of Education, Tallahassee, Florida, June 30,
1969 (Tallahassee: The Florida State University, 1969).

_ _ 2Marshall A. Harris, '"Cost-Benefit Analysis of Occu-
pational Training Programs," in Perspectives on Progress:
Career Education in Florida, ed. by Richard H. P. Kraft, Re-
port to the Florida State Advisory Council on Vocational and
Technical Education, Tallahassee, Florida, June 1, 1'~.
(Tallahassee: The Florida State University, 1971).

1
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overcome the obstacle of unavailability of cost data by pro-
grams, this study used estimated program cost data provided
by institutional administrators and instructors, and State
Department of Education estimated cost data prepared pur-
suant to legislation. An advancemenf of this study was that

it included twenty one different programs, whereas the pilot

study included two programs. The findings of this later study

validated empirical findings of the early study relative to
the p051t1ve and significant economic value of vocational-
technical education in Florlda.

The present study of the economic returns from voca-
tlonal educatlon in Florida is larger in scope, more sophis-
ticated in methodology, and has a better data base than
either of the earlier studies. The effect of these advance-
ments bver previous studies is to produce not only more
sound ex post evaluations, but also to facilitate ex ante
evaluatlons In other words, the present study goes beyond
an assessment of what occurred in the past to provide pro-

cedures and data useful for planning for the future.

Statement of the Problem

Increasing public-demands for educational account-
ability, and a persistent scarcity of resources, have encour-
aged administrators-econqmists to research and deVélop new
evaluation and planning methods in order to allocate scarce
resources to those programs which are most efficient. Since
~vocational education programs are considerably more expensive

than conventional academic programs, the need for assessing

L e B LS 0



3
vocational education program costs and benefits becomes espe-
cially important.

Another dimension of educational accountability per-
tains to the n te provide advance information about the
costs and be¢efi of vecational education progréﬁs to pro-
spective students in order for them to make informed deci-
sions relative to their'vocational training choices, and
thus their future occupations and primary source of income.

It is reéognized that an'important imperfectibn in
estimating the returns to education is lack of information.
In this connection, Renshaw says:

. a potential . . . student (and society) really have
no way of adequately appraising either the opportunity
costs associated with various amounts and kinds of educa-
tion or the prospective returns. At the margin, invest-
ment in . . ._education is made pretty much on faith
alone . . . .1

In view of the need to allocate ccarce public and
private resources the following questions were raised: (1)
Do vocational education programs in‘Florida havé posiFiVe
benefit-cost pelationships? (2) Do benefit;cost relation-
ships between vocational education programs'differ and do
these relationships differ between individual students? and
(3) Can the results of a benefit-cost analysis be used as an
effective technique by educational planners and decision
makers and by individuals anticipating enroliing in voca-

tional education?

1. r. Renshaw, "Estimating the Returns to Educa-
tion," in Readings in the Economics of Education, c¢d. by
Mary Jean Bowman (Paris: United Nations, Educationual, Sc¢i-
entific, and Cultural Organization, 1968), p. 563.




Purposes of the Study

The purposes of this study were fourfold: first, it
developed a methodology for éonducting a statewide benefit-
cost study of vocational education programs in Florida; sec-
AN & -mined, compéred, and analyzed the public and
private benefit and cost asﬁects of four vocational education
programs in Floridé; third, it compafed the public and pri-
vate benefit and cost aspects of students who attended voca-
tional éducation programs while enrolled in day high school
and students not enrolled in day high school;1 fourth, it
yielded formulae which resulted in the development of a mo@gl
for predicting public and private economic returns of voca-
tional education programs.

The study examined economic factors in the following
areas:

1. The public economic benefits and costs of vocational edu-
cation. |

2. vThé private or student economic benefits and costs.

3. The degree to which former focational education students
were employed.

4. The degree to which students were emplqyed in occupations
which were related to their vocational education programs.

5. The relationship between public costs and public benefits

lstudents who attended vocational education programs
while enrolled in day high school were referred to as secon-
dary students throughout this study. Students who werc¢ not
enrolled in day school were referred to as nonsecondary stu-
dents.
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and the relatighship between private costs and private
benefits.

6. Predicting models for'educétionaivplanners and dccision
makers, and for students cdﬂtemplating enrolling in voca-

tional education programs.

Assumptions

1. There is a causal reiationship-between formal vocational
education traiﬂing and subsequent labor market perform-
ance of vocational education students.

21 Increases in wége rates and decreases in unemployment
rates are satisfactory measures of ééonomic efficiency
benefits of vocational education.

3. An important objective of vécatiqnal education students
is to secure employment in the field for which they were
trained.

4. the number of persons moving in and out of vocational

education is too small to:affect relative wage rates and
employment rates in respective occupations.
5. Analysis of cross-sectional and historical data provide

useful estimates for projecting trends into the future.

Design of the Study

- This stﬁdy was concerned with statewide benefits and
costs of vocational education progréms in Florida. >In order
to account for the influence of regional price variations and
regionai labor market conditions and wage rates, the state
was divided into major geographical regions. _Within each

region two institutions designated as area vocational centers




were randomly selected. Based upon stated criteria, four
vocational education pfograms were included in the study;

| Two methodologies for determining benefits and costs
of vocational education programs were developed. One me thod-
ology was developed for determining public benefits and costs.
A second methqdology wés developed for determining student
benefits and costs. Both me thodologies incorporated existing
program cost data and data collected by means of follow-up
questionnaires mailed to former vocétional education students.

Benefit- and cost data were collected and analyzed in

two forms. In oné form were the benefits received and the
costs incurred by society (public benefits and costs). In
another form were the benefits_received and the costs incurred'
by students (private benefits and costs).

Using statistical techniques of simple correlation,

"analysis.of variance, chi square, and multiple regression,

separate analyses of benefits,; costs, benefit-cost ratios, and
the relationship between costs and benefits were performed.

As a result of the ex post evaluations, linear equa-

tion models for projecting returns on investment in voca-

tional education Were developed.‘

Need for the Study

1. As educational funding decisions move more toward the

state level, 1t becomes increasingly important for legis-
lators and state level educational administrators to make
informed recommendations and decisions regarding educa-

tional appropriations. However, present fiscal accounting
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and budgeting systems do not provide adequate information
on-education program benefits.- nor on program c.sts.

2. Presently ‘the state funding formula for vocational cduca-
tion bears little relation to actual program costs, In
1971, legislation was passed in Flo}ida requ’ ire by
program cost data be collected on vocational education
programs offered at area vocatipnal centers in'erder that
future fundlng may be based upon actual costs of programs 1
Since vocational educatlon program costs for the same unit
of time vary greatly between different vocational educa-
tion programs,2 there is a need to link program benefits
with program costs in order to make effective allocation
decisions. This 'study provides an analytical approach |
toward providing current apd future information on the
benefits and costs .of vocational education progfams.

3. In 1970, the Vocational Subcommittee in ﬁhe Florida House
of Representatlves recommended that:

. . the State Board of education be directed to develop
a uniform information system for all public education,
emphasizing output information. Special emphasis should
be placed on vocational education, and such a system
should include occupational placement information by on-
the-job studies of graduates and non-graduates, and an
analysis of course and-program productivity.

4. In order to meet thetneeds-of vocational education or

prospective vocational education students, Part I--

lFlorida, Finance.and Taxation: Schools, Statutes
(1971), I, 1150.

2For ‘example, a study of vocational educaticn program
costs submitted to the Division of Vocational, Technical and
Adult Education re OTts#gosts ranging from $396 per FTE for a
roofing course to 4,312 per FTE for a data processing course.
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Continuing Administrative Provision of the Florida State.

Plan for the Administration of Vocational Education

states:

. + . the State Board and local educational agencies will

establish and maintain vocational guidance and counseling

services designed to (among others):

1. Provide persons with information needed for making
informed and meaningful occupational choices.

2. Determine the effectiveness of vocational instruction
and guidance through appropriate follow-up activities.

S. In 1971, the Florida State Advisory Council on Vocational
and Technical Education recommended that a cost-benefit
analysis of vocatinmal education programs at the secondary
and post-secondary levels be performed. 'One objective
would be to contrast the economic efficiency of programs

by level."?

Limitations of the Study

An economic study of vocationdal education programs
like a benefit-cost analysis captures only a portion of the
total benefits resulting from vocational cducation. Since
benefits of vocational educatianﬂprograms exist in both mone -
tary and non-monetary forms, a*benefit~cos£-ana1ysis which
considers only monetary benefits is necessarily only a_par—
tia}‘analysis of the total benefits of vocational ecucation
programs. -

In addition, monetary measures of benefits of

1Flpr_ida, Florida Frate Plan for the Administration
of Vocational Education, Part I (1971}, p. 36.

zAnmual Report of the Floridia Siate‘Advisory Cguncil
on Vocational, Technical Edmcation ffallahassee, Flor . :.
author, 1971), p. Z. '
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vocational education programs are dependent upon the opcration
of labor market mechar .sms to provide data. Any imperfections
in the labor market will also appear in the monetary measures
of benefits. The amount of increases in monetary measures. of
benefits that accrue to persons after vocational training is
difficult to determine, since normal maturation processes and
shifts in individual wants and desires occur from the time a
person enters.vocational training unfil his mohetary benefits

are measured.

Definition of Terms

Since definition of words sometimes have unique dis-
ciplinary connotations which directly affect the contextual
1nterpretat10n of a study, the following definitions are used
uniformly in this study.
| Benefits.--The ecbnomic benefits of vocational edu-
cation are defined as . the éhaﬁge ip economic weltare of séci-
ety (public benefits) and the individual student (private
Benefits) caused by vocational education. Another measure of’
benefits used in this study was the relationship: of post-
vocat1ona1 employment to the vocatlonal education program.

Benefit-Cost Analysis.--An analytical, economic ap-

proach for evaluating and projecting the economic returns of
students who attended vocational education programs is a
benefit-cost analysis.

Costs.--Economic costs of vocational education arc
incurred either by society (public costs) or by studcnts

(private costs). Economic costs include both dir:ct costs
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(tax support by society and costs for tuition, books, sup-
plies, uniforms, and special equipment incurred by students),
and indirect costs (opportunity costs.of foregone benefits on

alternative investments).

'Economic Returns.--Returns on investment in voca-
tional education as measﬁréd by a benefit-cost ratio are des-.
ignated economic returns. This also refers to the economic
efficiency of vocational education programs in achieving

- employment objectives. -

Full-Time-Egpivalent (FTE).—-Eight hundred ten student
hours of aftendance comprise one FTE. This'is based on five
hours of attendance per day times 180 days, less a 10 per cent
absentee and withdrawal factor or: (5 x 180) - 90 = 810.

Dependent Variables.--Seven dependent variables were

used in this sztudy. They were: (1) public benefits,

(25 private benefits, (3) public costs, (4) private costs,
(5) public benefit-cost ratios, (6) private benefit-cost
ratios, and (7) relatedness index (relatiénship of'post—
vocational employment to vocational program atfended). In-
voluntary unemployment was also a dependent variables, but
since it entered intc the calculation of benefits, it was not
considered separately.

Independent Variables.--Independent variables are the

socio-demographic characteristics of students which include:
region where trained and employed; working experience; relat-
edness index; additional training; race; secondary studept;
fathers lived with family for majority of student's elemen-

tary and secondary school years; marital stuatus; father's
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income and education; mother's education; hours of attewndizce
'in program; involuntary unemployment; age; number of chil-
dren; high school level completed; and high school grade
point averége. In the regression analyses, relatedness index
:and'involuntary unemployment were used as independent vari-
ables._

Private.--Private is defihed as being synonymous with
student, and these terms are used interchangeably. For ex- -
ample, private’behéfits or student benefits.

Public;--Public is defined as being sYnonymous with
soéiéty, and these terms are used interchangeably. For ex-

ample, public benefits or social benefits,




CHAPTER II.
RESEARCH METHODOLOGY

This chapter presénts the research methodology used
in the study in terms of: (1) regiona1 demarcations; (2)
selection’ of vocational education programs; (3) sfudy parti-
cipants; (4) time period of the study; (5) data collection;
(6) an overview of the benefit;cost methodology; (7) method-
ology for‘determining‘benefits; (8) methé?ology for deter-
mining the relationship of employment to vocétional education
training; (9) methodology fer détermining costs; (10) method-
6logy for détermining benefit-cost ratios; and (11) statis-

tical techniques employed in the study.

Regional Demarcations

The ﬁrocedure for selecting the programs which were.
included in the study was based upon the notion that dif-
ferent geographical regions in Florida have varying price
levels which-directly affect the cost (public and private)
of given vocational education programs. Additionally, dif-
ferent geographical regions have different labor market con-
‘ditions which affect wage and employmfnt rates of persons in
the labor force who took vocational training.

Theréfore, delineation of Florida into major ged-
graphical regionétwas the first procedural step. The state

12
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was divided according to major economic and population cen-
ters which resulted in the four geographic regions delineated
in Figure 1. Demarcation of geographic regions were as fol-
lows:  northwest énd north Florida; central Florida; south-

west Florida; and southeast Florida.

‘Selection of Programs

Determination of the kind of ﬁrograms to be selecte&
for study was'the next procedural step. Five criteria were
developed fpf this purpose. (1) Only programs offered in
institutions désignated as area vocational ceénters in Florida
would be included. (2) A minimum .of fifteen full-time-
equivalent (FTE) enrollment for the years 1968 through 1971.1
(3) A mix of programs to include both.males and females would
be selected. (4) Programs must have served both secondary
and nonsecondary students. (5) All area vocational centers
must offer at least two of fhe programs selected.

Using statewide vocational education program data -
collecté&lby the Florida Division of Vocational, Technical
and Adult Education, five programs were selected which met
the stated criteria. They were: electronics,jauto mechanicﬁ,
air cbnditioniﬁg and refrigeratibn, cosmetology, and licensed
practical nursing. Whiie the electronics program was in-

cluded initially, it was later excluded from the study

1Two reasons for limiting the follow-up period to
three years were: (1) the longer persons have been cut of
school, the more difficult it is to locate them, and (z) the
specific effects of vocational training tend to decrease¢ over
time relative to the actual effectiveness of vocational train-
ing on benefits. ' : ;
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‘because the return of usable questionnaires was very low
(less than 10%). The remaining four programs--aut.
mechanics, air cgnditioning and refrigeration, cosmerofogy,
and licensed practical nursing--comprised the sample of the
study. |

Since not all area vocational centers offered all
four of the selected programs, two area vocational centers
from each of the four geogfaphic regions were randomly
selected.l Figure 2 shows the total population of the

thirty-five area vocational centers in Florida by the geo-

graphic regions delineated in this study.

Study Participants

A previous cost-benefit study conducted in Florida

revealed that many vocational education students did not re-

main in vocational training for the length of time scheduled

for completion of the program. For example, in one graphic
arts program, the scheduled number of contact hours for
course length completion was 1080 hours. However, the actual

average training length of all students was only 700 hours. Z

1One area vocational center in central Florida which
was selected chose not to participate in the study. There-
fore, this school was removed from the total schools avai]-
able for selection in central Florida. ' :

2Marshall A. Harris, '"Cost-Benefit Analysis of Occu-
pational Training Programs," in Perspectives on Progress:
Career Education in Florida, ed. by Richard H. P. Kraft
(report to the Florida State Advisory Council on Voc:tional
and Technical Education, Tallahassee, Florida, June 1, .1071;
Tal%?hassee, Florida: The Florida State University, 1971,
p. . _ : ' :
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Not neéding the entire number of hours to fulfill

their employment objectives, these early leavers .some of

- which are taking parts of the program for .retraining pur-
poses) very often enter gainful employment utilizing those
skills acquired from the vocational trair:ag progra‘m.1 Erro-
neously, these students haye sometimes been categorized as
"dropouté" while the fact may bg that they are minimizing
their: training time and thus their costs, and yet still
achieving their employment objéctives.

'Since these early 1eavers.were'found to have derived
benefits from vocational edﬁcation,2 they were included in
the sample of this study. The decision to include these
types of persons as well as graduates required spécial con-

sideration in the time period of the study,

Time Period of the Study

In order to follow up early leavers as well as grad-
uates of vocational education programs, persons who either
completed training or left early during the period from
August, 1968 thfbugh September, 1971, were included in the
study. | -
| The common method of following a single cohort (for

example, persons who either left the program éarly.or who
g graduated in June, 1969) was rejected because (1) éarly

leavers drop out at various times during the year, and (2)

the number ofvpersons completing training at area vocational

lmpia., p. 94, 2Ibid.




centers at any given time was small compared to the number
who graduate at Various times during the year and the number
who leave early during the year. |

Instead of using a single cohort, a sample of all
students who either graduated from or left.the vocational
education programs early during the period from August, 1968
through September, 1571 was used.

Since the time period of the study during which re-
spondents could have participated in the labor force was
August, 1968 through December, 1971, the longest possible
time one could have participated in the labor force was
thirty-eight months, and the shortest possible time was four

months.

Data Collectig&

The main source of data for this study was follow-up
questionnaires sent to former vocational education students,
The questionnaire whicH appears in Appendix'A was.ﬁonstructed
by the.author in order to obtain necessary information on the
socio-demographic characteristics and labor market perform-

1

ance of former vocational education students.

The questionnairé was pre-tested in Leon County,

“Florida, in September, 1971, using two faculty members at

The Florida State University, one vocational education

lThe folldw7up questionnaire in Kaufman, et al., "A
Cost-Effectiveness Study of Vocational Education,” pp. 239-46,
was consulted for development of the questionnaire for this

- study. A few items from that questionnaire were adaptedl ver-

batim, while some others were modified for the purposes of
this study, '
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instructor, five ?ormer'vocational educztion students, five
high sc™mool graduates, and three high school dropouts. As a
result of ‘heir f~edback, certain changes were made in the
questionnai -e.

' Names and last known addresses of all graduates and
earlylleavars of Tre selected vccational education programs
from Augus=, 1968 through September, 1971, were provided by
administrators at each of the selected area vocational cen-
ters. A random sample was mude of the names and addresses
provided and questionnaires, attached to the cover letter
appearing in Appendix B, were mailed on December 27, 1971.
Four weeks were allowed for return of questionnaires. |

Table 1 shows, according to vocational program at-
tended, the number of questionnaires mailed, the number re-
turned, the number discarded because cf (1) incomplete
information, and/or (2) attendance at a community college,
'four-year college or uni#ersity; the number of questionnaires
discarded because respondents had no training related jobs;
the nuﬁber of usable questionnaires from respondents enrdlled
in secondary school; usable questionnaires from nonsecondary
students; and total usable questionnaires.l

The electronics program had twenty-two returns which

could have been used in the study. Representing less than

4

lPersons who attended college after vocational train-
-ing werxre excluded from the study since the effects of voca-
tional edmration could not have been isolated from the
effects of college attendance. Persons who did not have any
training related jobs were excluded since employment effects
were probaiply mot causally related to their vocati:nal educa-
tion.
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10 per cent of the questionnaires mailed out, the clectronics

program was excluded from the study.l

Overview of Benefit-Cost Methodology

Like alternative objects of public or private spend-
ing, vocational education programs involve both benefits
(advantages) and costs (disadvantages). In order to evaluate
such programs (or any program).it is important to take into
account the costs of producing benefits. The essence of ex-
plicitly linking costs to benefits as an overall evaluation
design arises because it is conceivable to attain any objec-
tiﬁe if unlimited funds are a?ailable. Howefer, limited
funds or a scarcity of resources, a basic economic concept,
are always a constraint.

There are two major classifications of benefifs
which are of concern when determining benefits. These are:
(1) public benefits which accrue to society as a result of
providing vocational education programs, and (2) private
‘benefits which accrue directly to individual students ﬁho
have taken vocational education.

Like benefits, there are two major classifications of
costs which are of concern when calculating costs. These

are: (1) the public costs incurred by society as a result of

1One possible reason for the low return rate from
electronics students may have been due to adverse economic
and labor conditions in the electronics industry during the
time of this study, thus forcing these people to geograph-
ically mlgrate ‘
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offering given vocational programs, and (2) the private costs
incurred by students taking vocational education.

Separating the benefit-cost methodology into public
and private components emphasizes the need to investigate
the benefits and costs of vocational education programs
associated with the two primary inveétors and benefactors;
namely, society at large (public benefits and costs), and
individual students (private benefits and costs). Table 2
displays an overview of the benefit-cost methodology used
in this study.

Methodology for Determining
Program Benefits

Assuming a person wants to enter the labor market,

the options available to him are as follows:

/!

0

Work (u)

Vocational Training—> Work (s)

In this study it waé assumed that persdns who took
vocational training before going to work entered the work
force as skilled workers (s), and therefore had different
wage rates and unemployméﬁiﬁ;ates than unskilled workers (u).

Benefits resultihgﬁf}om vocational education programs
used in this study were measures of the»extent to which the
employment ‘objectives of vocational education programs werc
achieved. Thus, post-vocational -education 1abor‘markét ex-

periences of former students were examined. Two measurcs of

SEREEED




TABLE 2

OVERVIEW OF BENEFIT-COST METHODOLOGY

gained by society as a result
of vocational training.

Elements

1. Student's marginal before
tax wage rates attribut-
able to vocational train-
ing.

2. Reduced unemployment rates
attributable to voca-
tional training.

Costs

Definition: Costs incurred
either directly or indirectly
by the public sector (fed-
eral, state, and local gov-
ernmental agencies) to
support formal vocational
training. S

Elements

]

*perating and capital
“unds expended to sup-
port a vocational
program.

2. Opportunity costs of not
expending funds on alter-
native public programs.

Public Private
Benefits Benefits
Definition: Economic welfare Definition: Economic wel-

fare gained by the student
as a result of vocational
training. e

Elements

1. Student's marginal
after tax wage rates
attributable to voca-
tional training.

2. Reduced unemployment

rates attributable to
vocational training.

stts

Definition: Costs incurred
either directly or indi-
rectly by students for for-
mal vocational training.

Elements

1. Direct expenses 1n-
curred by students duc
to attending school
(e.g., tuition, books,
supplies, etc.).

2. Foregone earnings or
opportunity costs (in-
direct expenses) in-

. curred by students as a
result of attending
school rather thai. be-
ing gainfully employed.
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post-vocational education labor market performance were util-
ized: (1) measurement of wage rates, and (2) measurement of
unemployment rates.

The wage fate was an averége wage rate weighted ac-
cording to the amount of time a person worked on jobs either
related or very related‘to his vocational education proéram.l

The formula for calculating weighted average wage rates fol-

lows:
' S
ZvL H
(1) W, =
t 2 Lv i
-where:

W = weighted average wage rate;
1= individual student;

v = job either ''related'" or "very related" to voca-
tional education program; v = 1,2;

L = length of time on jdb (in months);
S = midpoint of weekly salary;

H = number of hours worked per week.

Unemployment rates were converted tc employment rates

which were calculated as follows:
I
(2) Ri:l--mi

i

lAs previously noted, persons without any‘tralnlng
related jobs were excluded from the study entirely. Simi-
larly, when persons had several jobs, some related and some
unrelated to vocational training, unrelated jobs were ex-
cluded from the calculation of wage rates.



where:
R = employment rate;

i = individual student;

-
it

involuntary unemployment (in months);

T = time from completion of vocational education
program (in months);

M = time in military service (in months).

Following national income accounting procedures, the
employment rate (R) in algorithm (2) above was based only on
involuntary unemployment. Voluntary employment did not
enter into the calculation of the employment rate. Thus,
productive activities apart from the market sector, such as
production in the household sector, were not measured in the
benefits of vocational education. Kaufman asserts the fol-
lowing regarding not counting invo.unrtary unemployment as an
economic output.

The bias due to the national income account measure of
benefits . . . which excludes household production from
being included in gross national product should not lead
one to conclude that household production is trivial in
its impact on the economy or that efficiency in house-
hold production is no} just as necessary as efficiency
in market production.

Wage rates and employment rates were combined into a

net wage rate which served as a monetary index of labor

lKaufman, et‘al., "A Cost-Effectiveness Study of
Vocational Educatiom,™ p. 150. B :
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market performance of skilled workers as follows:!

(3) Es,i - (ws,i) (Rs,i)

where:
E = net wag: rate;
s = skilled worker;
i-= iﬁdividual student;
W =‘weighted average wage rate;

R = employment rate.

Since this study was concerned with differences in
wage rates and unémployment rates between persons who enter
the labor'market-as unskilled workers and those who enter the
~ labor market as skilled workers, after-training wage rates
and employment ratee [(Es,i) in algorithm (3)], had to be re-
duced by factors that represenfed wage rates and employment
rates for unskilled workers in Florida.

Wage rates for unskilled workers vary according to
the region in Florida where a person works. Regional dif-
ferences in wage rates were explicitly incorporated into the

calculation of a monetary index for unskilled workers in

1While wage rates and unemployment rates reflect an
important part of the monetary benefits of vocational edu-
cation, there are certain qualifications which should be
recognized. First, wage rates and employment rates may not
necessarily indicate the increased productivity of workers.
Second, labor supply and demand conditions for particular
labor skills affect wage rates and employment rates. Thus,
changes in wage rates and employment rates may not be due
only to vocational education programs.
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1 Additionally, employment>fates for unskilled

Florida.
workers were imputed into the monetary index.? The algorithm
for calculating the net wage rate which served as a monetary

index for uﬁskilled workers in Florida follows:

(4 E, 5= (W) B

u,]
where:
E = net wage rate;
‘u = unskilled workers;
j = region of Florida; r = 1, ..., 4;
W = wage rate;

R = employment rate (100% minus unemployment rate).

‘The differences between the net wage rates for
skilled workers and the net wage rates for unskilled workers
represénted the net benefits resulting from vocational edu-
cation programs. When,thése net benefits were converted to
-an annual earnings figure, this figure represented the annual
benefits of vocational education prograins.3

The algorithm for calculating the annuzl benefits of

vocational education follows:

“lThe average of the midpoints of wage rates for each
region was used (see Appendix C).

2The unemployment rate figure used was 7.1 per cent,
the average unemployment rate for 'operatives' in Florida for
1968-1971, Source: U.S. Department of Labor, Manpower Re-
Port of the President fWashlngton, D.C. Government Printing
Otfice, 1972), p. 2l6.

. 3The net marginal wage rate was converted tc¢ un an-
naul earnings figure by multiplying it by 2080 hours, ‘the
normal number of work hours per year.
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where:
B = annual benefits;

i = individual student;

tm
I

net wage rate;
s = skilled worker;
i = unskilled worker;
= region; j = 1, ..., 4;
K = 2080 hours.

Public benefits of vocational
education

This study followed national income accounting pro-
cedures for measurement of public benefits. That is, the
annual benefits before federal income tax deductions [(Bj) in
algofithm (5) above] were concsidered as the public benefits
of vocational education programs, sihce these earnings repre-

/

sented an increase in national income.

.Private benefits of voca-
tional ecucation

National income accounting procedures also were used
for the measurement of private benefits. Annual benefits
after deduction of federal income taxes were considered as
private or individual student benefits since these earnings
represented an increase in pérsonal disposable income.

The algorithm for calculating the annual private

benefits of vocational education follows:
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(6)  PBj = [(Es,i) (K)] - (Ts,1); - [(Ey,j) ()] - Ty
where:
PB = privéte benefits;
i = individual student;
E = net wage rate;

s = skilled worker;

K 2080 hours;

T = federal income tax on earnings;1
1 = year;

u = unskilled worker;

j = region of Florida; j =1, ..., 4.

Relatedness index

Since the relationship of after training employment
to vocational education programs d:4 not enter into the cal-
culation of monetary benefits, except to the éXtent that jobs
completely unrelated to training were excluded from tue cal-
culation of benefits, a third measure of benefits of voca-
tional education was developed.

Since those persons who~foﬁnd employment which was
"most" related to their vocational trainings probably rca.-

ized benefits in addition to economic benefits,2 the

lpederal income tax was based on the number of de-
pendents reported by each person., Tax on earnings for un-
skilled workers was based on the same number of dependents as
for skilled workers.

2Examples of such additional benefits would iiclude
psychic effects of utilizing training and effects of achicv-
ing a goal.
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relatedness index which was developed measured the relation-
ship between vocational education program and subsequent jobs,
Weighted according to the time on a given job, a value of
""1" was assigned to jobs ''related" to vocational ‘training and
a value of "2" assigned to jobs '"very related" to vocational
training. Thus, the Closer the index was to "2" the more re-
lated employment was to the vocational education programs,
and the higher the additional benefits.

The algorithm for deriving the relatedness index fol-

lows:

where:
RI = relatedness index;
i = individual student;
r = relatedness value for job m; Tt = 1,2;
m = "related ' or '"very related" job;

L = lehgth of time on job m (in months).

Methodology for Determining Program Costs

Public costs of vocational
education .

Current operating and éapital costs inéurred either
directly or indirectly-(opportunity costs) by the public sec-
tor (federal, state, and local governmental agencies) com-
prised the public costs of vocational education programs. In
order to calculate the public cost_of vocational education .

for a given student, two factors must be considered: , (1) the
\

B N e
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quantity of time that a student spends in a given vocational
educétion program, and (2) the value OT cost per unit of time
of the services he received as measured in terms of dollars.
The quantity of time students spent in a vbcational
education program was measured in terms of hours of attend-
ance.which were obtained from the follow-up questionnaires.
Value of services or unit costs were based upon vocational
education costs which were generated by a study conducted
for the Florida Division of Vocational, Technical and Adult
Education.! This study included an analysis of fhe following
expenditures of area vocational/technical'centers: o

1. An amount allocated from expenditures for system-
. wide administration.

2. An amount allocated from the expenditures made for
the county-wide administration and supervision of
vocational, technical and adult education. :

3. An amount determined to have been expended for cur-
rent operations for instruci.cn in the vocational/
technical programs provided in the center, including:

salaries for certified personnel,
salaries for non-certified personnel,
free textbooks,
library services,

 instructional supplies,
other expenses for instructors, and

. contracted services for instruction.

4. An amount determined to have been expended for the
- operation of. the physical plant of the Area (Ccnter
(or an amount allocated from district-wide expendi-

: tures for plant operations).

5. An amount determined to have been expended for the
maintenance of the physical plant of the Area Center
{or an amount allocated from district-wide expendi-
tures for plant maintenance). _

6. An amount determined to have been expended for auxil-
jary services, including transportation.

ta HhO® AL OWP

1 _ v
Associated Consultants in Education, Inc., trrent

Operating Costs, 1970-71, Florida Area Vocational/Technical

Centers (Tallahassee: Author, 197Z2). . .
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7. An amount allocated from district-wide fixed charge
expenditures. '

8. Charges for depreciation of movable equipment cal-
culated at one tenth of the original valuc of the
equipment. _ :

9. An amount expended for current operations of the
Center from its internal accounts (from non-tax
soucres) .l :

The objective in analyzing these expenditures was to
provide a statement "in dollar terms of the cost of providing
instruction for one student contact hour in each of the
vocational/technical courses given during the year "2
In order to obtain the dollar cost per full-time-equivalent
'(FTE)3 for each course, 'the total cost per hour of student
attendance is (was) multiplied by 810."*% The costs per FTE
by program and rggion which were used in this study appear
in Appendix D.

The algorithm for caiculating the public costs of
vocational education for each student was as follows:

N

P - SR TLIR T
() G .51 | Fy 5,1 | TB10
where:.
C = cost;
P = public;
i = individual student
l1bia., p. 23. : 21bid., p. 1.

3One full-time-equivalent .equals 810 student hours of
attendance.

4Associated Consultants in Education, Current Cperat-

ing Costs, p. 15.
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£ = programs;

5 = region; j =1, ..., 4;
1 = year; 1 = 1968-69, 1969-70, 1970-71;
F = public cost per full-time-equivalént (FTE)

student; :
N = number of hours of vocational training;
.06 = social opportunity cost.1

Private costs of vocational
education

The most important element of private costs of voca-
tional education are indirect costs incurred by students.
These are the opportunity costs of foregone‘bqnefits which
students could have realized if they had been employed in
the labor market rather than attending vocational trainihg.
Schultz has estimated that indirect cost of this nature

" represents about 60 per cent of the total cost of education
and is gmeater than the contribution from tax sources (public

costs).4

Private indirect costs are a function of two factors:

~“Lasts can be viewed as opportumity costs since they
represent ‘the foregame: benefits of alternative opp~r*tunities
which camnot be pursusd due to:following a given activity.
Therefore, assessmentof costs of vocational education pro-
grams shemdd imput: foregone benefits. The pubtic oppor-
tunity cest of the foregone benefits on alternative social
investments was assumed to be 6 per cent., For an exposition
of the theoretical rationale for public opportunity costs see
Otto Eckstein, "A Suryvey of the Theory of Public Expenditure
Criteria," in Public Finance: Needs, Services and Utiliza-
tion: A Conference of the Universities (Princeton, New
Jersey: Princeton University Press, 13961).

2Theodore W. Schultz, The Economic Value of Educa-
tion (New York: Columbia University Press, 1964}, p. 75,
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(1) the qﬁantity of time that a student/spends'in a given
vocational education program, and (2) the value or price of
time as measured by earnings fqregone.

As stated preﬁiously, the quantity of time one spcnds
in a vocational education program in Florida is measured in
terms of student hours of attendance. Value or price of tihe
was based upon prevailing wage rates for unskilled workers in
the geographic region where a student took his vocational
training. These valﬁes were the same as those used when wage
rates were calculated except here they were adjusted by the
amount of the implicit price deflator used in the calculation
of real GNP according to the year in which a person took his .
voéational training.

A second element of private costs of vocational edu-
cation are the direct costs incurred by the student. These
are the costs paid by the étudent for tuition, books, sup -
plies, uniforms, speciél equipment, and traﬁsportat:ion.l
Appearing in Appendix E are the private direct costs which,
wﬁen adjusted for time of attendance in. the vocational edu-
cation program, were the data used in the study.

The algorithm for calculating the total private costs

of vocational education for each student was as follows:

(9 PCi,a,j,1 = (Wu,j) Ni,g *Dj 4 51

It was assumed that private direct costs of trans-
portation to training centers were the same as if the student
were working. Therefore, transportation costs were not rele-
vant. :
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where:

il

PC cost;

1 = individual student;

2 = programs;

j = regions; j = 1, ...; 4,

l = year; 1 = 1968, 1969, ¥970, 1971;
Wy = adjusted wage rate of mmskilled worker;

N = number of hours of attendance in program;
D = direct costs for tuition, books, supplies,

equipment, and uniforms,

Methodology for Determining
Benefit-Cost Ratios

Although bemﬁfit‘andvcost methodologies were‘dis-
cussed separately in the previous sections, no conclusions as
to the economic efficiency of the Four vocatiomal education
programs can be made until the relationship of benefits to
costs is camsidered. The explicif‘linking‘of benefits to
costs is aclhieved by means of the bxenefit-cost ratio which is
a measufe of economic efficiency.

The choice of the benefit-cost ratio as the proper
investment criterion for linking benefits'to costs is sum-
marized by Kaufman as follows:

. + . when there is capital rationing (and this is prob-
ably a common situation for an individual contemplating
investment in himself), the benefit-cost ratio is the
proper criterion for investment decision-making, since by

choosing the set of investments with the highest ratios
he thereby maximizes net present value.l '

/

1Kaufman, et al., A Cost-Effectiveness Study of
Vocational Education,” p. 59.




Benefits .in thé form of earnings are realized over
many years of post-vocational education enployment, while -
costs, including opportunity costs, are incurred in the
period of the vocationalbeducation program (normally one yéar
or less). Since money has a time value, money (benefits)
which is'réaliZed in future years must be discounted to the
present value of that money..1 Discounting is effected using
an appropriate interest rate. Since no theoretically correc:
interest rate exists, it is useful to select one near the top
of the range suggested by theoretical considerations, thereby
making the benefit-cost ratio a'conservative index. Weisbrod
has suggested a discount rate of 10 per cent for this pur-
pose and this rate was used in this study.2

It was assumed that costs (both public and private)
were incurred in a present value time pcriod. Therefofé, no
discounting of costs was needed,

When'discounted benefits are linked to present value
costs in the form of a benefit-cost rntio, the resultant
figure is useful for comparison of a program'é economic ef-

ficiency over previous years, limited to monetary aspects,

1Discounting is a term which refers to finding the
resent value of money received in the future. For example,
5100 earned five years from now'is worth considerably less
than $100 earned today. At a 10 per cent discount rate $100
five years from now has a present value of $62. Conversely,
$§62 invested today at 10 per cent simple interest will be '
worth $100 five years from today. : :

2Burton..A.Weisbrod, "Conceptual Issues in Evaluating
Training Programs,' Monthly Labor_ Review, LXXXIX (October,
1966), 1099.
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with other programs. This ratio number is also the percent-

age rate of réturn pPer year on investment in vocational edu-

cation programs. The reciprocal of this ratio number is

equivalent to the'number of years it wilLl take a person (or ;

society) to receive m "total returm™ om his (its) investment.
The formula for calculating public and private

benefit-cost ratios is as follows:

bo b1 . bt
+ - + L
Bg a+ 0% a+ot a+1)°
’ S
0

where : _ (1_+'i)

B/C = benefit-cost ratio;
b = benefits;

t = time period; t = 0; . ., 2

C = costs,

i = discount :rate of interest; i = 10%.

Statistical Technidues Employed

‘Three primary statistical techmiques were employed
in this study--analysis of variance, chi square; and multiple
vregression analysis, |

Analysis of variance was used to make comparisons of
quantitative data between prpgféms while chi square was used
to compare qualitative data. : _ e

Multiple regression analysis was employedlin order to

assess the effects of student socio-demographic characteris-

tics on benefits and costs. This was done becausc ti..
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CHAPTER III
PRESENTATION AND ANALYSIS OF DATA

In Chapter II, the methodology for deriving benefits,
costs, and benefit-cost ratio§ was presented. This chapter
describes the sample data and presents a comparison and an-
alysis of persons who atfended each of the four vocational
education programs in terms of (lj benefits, (2) costs,

(3) relationship of employment to vocational education pro-

gram (relatedness index), and (4) benefit-cost ratios.

Description of Sample

N Of the total respondents tiLc average respondent was
26.7 years oid, whife'(88% of samplé), married (55% of sam-
ple), if he had children (45% of the sample had children) h~
had 2.4 childfen, completed high school (92% of sample), had.
a hiéh school.gradé point average of 2.53;1 and on the aver-
age he attendéd vocational education for 1173 hours. After
completing vocational education the average respondent did
not serve in the military for three months or longer- (4% did
serve in the military).

During the majority of his eleméntary and secondary

school years his father lived with his family (80% of sample);

Grade point average was measured on a 4.0 scale.
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his father finished 10.6 years of schooll and earned §$6640

2 His mother completed 10.8 years of sch ol.

pér year.

Fifty-one per‘cent of the total respondents were
employed eithef part time or full time while attending voca-
tiénal training, alﬁhough a majority of the total respondents
(57%) did not have related working experience prior to com-
pleting their vocational training. Only 12 per cent of the
total respondents took additional related training after com~‘
pleting their vocational education programs. Secondary stu-
dents who attended Vocétianal eduCafion comprised 35 per cent
of the total respondents (65% were nonseéondary students).

Of the total 308 respondents 33 per cent attended the
nursing program, 32 per cent attended the cosmetology pro-
gram, 20 per cent aftenéed the auto mechanics program; and'

15 per cent attended the air conditioning program. All the
respondents from the auto mechanics program and air condi-
tioning program were males (35% of the total), while all the
respondents from the nursing ahd cosmetology programs were
females (65% of the total). By geographic regiqns 34 per

cent of the respondents were from southeast Florida, 25 per

1Fathers who did not live with the respondents' fam-
ilies during the majority of the respondents' elementary and
secondary school years are not included in the average
fathers' education figures. As such, 19 per cent of the
total respondents were excluded from the average father's
education figure. ' :

2Respondents’ fathers who were either retired or de-
ceased were not included in the father's income figure. As
such, 33 per cent of the total respondents were excluced
from the father's income figure.
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cent were from central Florida, 24 per cent were from south-
west Florida, and 16 per cent were from north Florida.

An analysis of the total respondents in terms of the

"~ dependent variables of public and private benefits, publi-

and private costs, public and private benefit-cost ratios,
and relatedness index appears in Table 3.1 This table shows
the relationship between measures of the dependent va iables
and selected independent variables.

The data in Table 3 indicafes a profile of character-
istics.of persons who had the highest returns on investment
in vocational education as measured by benefit-cost ratios.
On the average, theseupersons:. attended vocational educa-
tion for less than 600 hours; had related working experience
prior to entering the labor market; were employed during

training;_toék additional training atiar entgfing the 1labor

market; and were married white persons over thirt, vears old

who finished four years of high school with a grade point

average above 2.60.2

In addition to economic returns, Table 3 also jidi-
cates a préfile of chafacteristics of persons whouse iots w-re
most related to their vocational education program 2s e -
sured by the relatedness index. On the average, these per-

sons: attended vocational education for 1051 hours; were not

1These data show gross relationships., After contrvol
ling for the influence of other socio-demographic v. riable.-
and specific program effects, the net relations foi ‘eve
variables may change.

2Grade point average was measured on a - 7 © -aje,
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TABLE 3

BENEFITS, COSTS, BENEFIT~COST RATIOS, AND RELATEDNESS INDEX AS A FUNCTION OF
SELECTED SOCIO-DEMOGRAPHIC VARIABLES FOR TOTAL SAMPLE 1N ALL PROGRAMS

Dependent Varfables

Public Private
Public  Private Public Private Benefit-Cost Benefit-Cost Relacedness
Independent variables Benefit Benefit Cost Cost Ratio Ratio Index
Hours of Attendance .
Up to 600 (N=27) $ 957 $ 791 $ 571 $ 866 2.38 1.38 1.47
601-1050 (N=23) . 2161 1809 1212 1913 1.66 .89 1.70
1051 -or Above (N=258) 1050 88s 1881 2617 .51 .31 1.88
Related Working Experience ’
- Yes (N=134) : 1283 1071 1687 2381 - 84 .49 .1.82
No (N=174) 1004 - 850 1738 2433 .72 .41 1.84
Employed During Training
Yes (N=149) 1263 1062 . 1609 2200 1.04 .62 1.79
“No~ (N=158) 991 833 1814 2610 .50 .29 1.87
Add{ t1ional Training
Yes (N=47)- 1651 1389 1745 2379 1.39 .81 ' 1.73
No (N=261) 1031 866 1711 2416 .65 .39 1.85
Marital Status '
Single (N=113) 854 703 1489 2221 .63 34 1.74
Married (N:=169) 1287 1090 1834 2512 .90 L5464 1.92
Separated, Widowed
or Divorced (N=26) 1255 1063 1938 2539 .49 .33 1.88
Race
White (N=272) 1156 - 971 1709 2407 .79 .46 1.85
Nonwhite (N=36) 891 753 1769 2437 . .60 .38 1.69
Age : L
Up to 20 (N=102) 787 651 - 1468 2223 .50 ;27 1.77
21-25 (N=104) 908 752 1905 2508 .55 : .33 1.87
26-30 (N=22) 1448 1206 1751 2419 .60 .41 1.85
30 or Above (N=80) 1751 . 1501 1778 2521 1.42 .84 1.86
High School Level Completed B ’
1-3 Years (N=26) - 378 1064 . 1592 2195 -.03 .02 1.75
4 Years (N=282) 1194 1202 1728 - 2430 .84 'R 1.84
Hlgn dcnoot Lrade rc. ave. . . )
Up to 2.30 (N=118) 800 669 1661 - 2308 .66 o 1.80
2.31 - 2.59 (N=74) 1183 993 1732 2418 .7 b4 1.31
2.60 or Above. (N=116) 1419 | 1198 1762 2510 . .91 .51 1.88
Mean of the Dependent
" Variable $1125 $ 946 $2215 $2411 .45 .76 1.83

ERIC

Aruitoxt provided by Eic:
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employed during training; did not take additional training
Vafter entering the labor market; and were married nite per-
sSons over twenty—oné years old who'finished four years of
high school with a grade point average above 2.60.

Before analyzing monetary benefits, relatedness i -
dex? costs, and benefit-cost ratios between vocational_odu—
cation programs, it is in order to look at differences 2nd
similarities in student socio-demographic variables »ctween
-_each of the four prdgrams.

Between programs there were significant differences
in some student characteristics.l Oﬁ the average, the ages
of respondents who attended the nﬁrsing program (33.3 years)
and the air conditioning program (29.4 years) was signifi-
cantly (p <.001)2 highér than the average ages of respon-
dents who attended either7the cosmec.clogy program (22.4
years) or the auto mechanics program (21.1 years) The only
significant difference in race composition between programs
- was in the nursing program. Tﬂe percentage of nonwhite
respondents whb attended fhe nursing program (18.2%) was sig-.
nificantly (p <.10) higher than forléither.the aut. m chanics
program (11.3%), the air éonditioning program (8.7% .r tae
cosmetology program (6.9%). Mothers of respondents who

attended the auto mechanics program had, on the average,

1Analysis of variance of quantitative vériabies ap-
pears in Appendix F and a chi square analysis of qualitu:ive
.variables appears in Appendix G.

A1l statistics were tested against four 'ev ', of
significance: p <.001; p-<.01; p <.05; and p «. 1.
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significantly (p <.01) more education (11.8 years, than did

mothers of respondents who attended the nursing p ogram (10.2
years). '

The percentage of secondary students who attende ' the
auto mechanics program (60.7%)Ywas significantly (p «.002:
higher than either the percentage of secondary students who
attended the air conditioning program (34.8%), the n. r,ing

_program (9.1%), or the cosmetology program (44.6%).

- Some student characteristics did)nét differ signifi-
cantly between programs. There Qere no significant differ-
ences betwéen ﬁrograms in the average number of children
respondentc had, nor was there a 51gn1f1cant dlfference in
the number of years of hlgh school completed. Likewise,
there were no significant differences between programs in
either father's annual income, fathe,'s education, or re-
spondentsﬂ grade point average in high school. . .sre were
no significant diffgrences in mother's education between
respéndénts who attended either the air conditioning program
(10.6 years), the nursing program (10.2 years), or the cos-

metology program (10.8 years).

Comparison and Analysis of Benefits

There were two major classifications of benefits
which were considered in this study: kl) public or social
benefits, and (2) pfivate or student benefité. A-third maa;
sure of benefits--relatedness index--gauged the rél?”innmﬂip
of employment to vocational education program attenced

1)

Presented in this section are compariso: s
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analyses of benefits between each of the four vocational edu-
cation prograns, and comparisons between secondar and non-
secondary students in all programs. Included are comparisons
and analyses of (1) public benefits, (2) private benefits,
(3) socio-demographic effects on benefits, and (4) reiated—

ness index.

Public benefité

Calculation of public benefits per student was based
on wage rates and employment rates (a monetary index) before
deduction of federal income taxes.

- The average public benefit per student for each pro-
gram and for secendary and nonsecondary students in all pro-
grams appears in Table 4. Based upon the statistical
technique of analysis of variance. comparisons and analyses
of public bénefits per student between programs and between
secondary and nonsecondary students in all programs £n1low. !

The average public benefit for persons who attended
the air conditioning program2 ($2646) was significantly
(p <;Oﬁl) higher than for persons who attended either the
nursing program ($1252), the auto mechanics prograr ($5°7),
or the cosmetology program ($393). Contributing to the

higher public benefit for the air conditioning program was a

See Appendixes F and H for analyses of variance.

2Neither institution selected in north Flori 'a had an
air conditioning and refrigeration program.. Therefore, riorth
Florida is not represented in the air conditioning pregram
data.
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TABLE 4

AVERAGE PUBLIC BENEFITS BY PROGRAMS AND BY SECONNARY AND
NONSECONDARY STUDENTS IN'ALL PROGRAMS (PER S1UDENT)

$2646.
$1252.
$ 987.
$ 393.
Air Con- Practical Auto Cosmetology
ditioning Nursing ) Mechanics
$1224.,
$ 940,
. i
Nonsecondary : Secandary

Students . Students
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comparatively low rate of involuntary unemployment (.17
months per year) experienced by persons who aftenoed the air
conditioning program as compared to the involuntary unem-
ployment rates experienced by persons who attended either tne
hursing program (.87 months per year), the auto mechanics
program (.58 months per year), or the cosmetology program
(.26 montﬁs per year).

The average public benefit for the nursing program
($1252) was significantly (p <.001) higher than the average
public benefit for the cosmetology program ($333). Since the
average amount.of involuntary unemployment for persons who
attended the nursing program (.87 months per year) was signi-
ficantly (p <.10) higher than for persons who ettended the
cosmetology program (.26 months per year), the difference in
public benefits between the two programs was due largely to
differences in wage rates rather than employment tates,

There was no s;gnlflcant dlfference_ln public bene-
fits between persons who attended the nursing'program ($1252)
and persons who attended fhe auto mechanics program ($987),
but the averageqpﬁblic benefit for persons who attended the
auto mechanics program ($987) was significantly (p <.10)
higher than the average public benefit for persons who at-
tended the cosmetology program ($333). |

Over all pregrams, the average puelic benefit for

eecondary students ($940) was significantly (p <.05) lower
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than the average public benefit for nonsecdndary students

($1224) .1

Private benefits

Calculation of private benefits per student was b. sed
on wage rates and employment rates (a monetary index) after
deduction of federal income taxes.

Thé average private benefit per student for each pro-
gram and for secondary and nonsecondary stﬁdents in all pro-
grams appears in Table 5. ‘Based upon the statistical
technique of analysis of vafiance, comparisons and analyses
of private benefits per student betweén programs and between
sécondary and nonsecondary students in all programs folldw.2

The éverage private benefit for persons who attended
the air conditioning program ($2230) was significantly
(p <.001) higher than for persons who attended ~ither the
nursing program ($1056), the auto mechanics program ($316)
or the cosmetology program ($333). Contributing to the
higher private.benefit for persons who attended the air con-
ditioning program was the comparatively low rate of involun-
tary unemployment (.17 months pef year) these persors . p-ri-
enced. |

The average private benefit for persons who attended .-

the nursing program ($1056) was significantly (p <.001)

1 C s er . . -
_ There were significant differences in public bene-
fits between programs for secondary and nonsecondary . tudents.,

These differences are reported in Appendix H.

2See Appendixes F and H for analyses of va:. ance.
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/
$2230.
$1086.
$ 816.
$ 333.
Air Con- Practical Auto Cosmetology
ditioning - Nursing Mechanics
'$1037.°
$ 774, |
Nonsecondary - & ~.»Tury
Stucients Slueti
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higher than the average private benefit for persons who at-
tended the cosmetology program ($333). There was no signifi-
cant difference between the average private benefits for
persons wﬁo attended either the nursing program or the auto
mechanics program ($816), nor was there a significant dif-
ference in the average private benefit between persons who
attended the auto mechanics progranm or the cosmetology pro-
gram ($333),

Over all programs the average private benefit fof

secohdary'students ($774) was significantly (p‘<.05) lower

- than the average private benefit for nonsecondary students
($1037).1

Socio-demographic effects
on benefits

In order to analee the effects of student socio-
demégraphic characteristics on public and private benefits
for each program, multiple regression analysis was employed.

~ The multiple regression analyzed the relationship between
student socio-demographic characteristics and (1) public
benefits, and (2) private benefits, Since public benefits
differed from private benefits only by the amount of federal
income taxes, multiple regression analyses for public and
private benefits were very similar.  The complete regressions

: for.both public and private .benefits appear in Appendixés I

1 | _ |

There were differences in private benefits for
secondary and nonsecondary students between programs and
these differences are reported in Appendix H,
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and J, respectively, while a Summary table of thé statis-
tically significant socio-demographic variables for'private
benefits'appears in Table 6. A discussion of summary Table 6
follows.

~Iiven after controlling for regional differences in
wage rates, the region of employment was significantly re-
lated to private bénefits for persons who attended the air
conditioning program and for persons who attended the nursing
program. Persons who attended the air conditioning program
and were employed in southwest Florida earned, on net (that
is, holding the effects of all other variables constant),
$980 (earnings are net of federal income taxes) less per year
than if these perﬁons had worked in southeast Florida. There

were no significant differences in private benefits between

the other regions for persons who aitended the air condition-

ing program.

Similarly, persons who attended the nursing program
and were employed in southwest Florida earned, on net,'$807
less per year than if these persons had worked in sdutheast
Florida. There were no significant differences in private
benefits between the other regions for persons who attended
the nufsing program. | .

The relatedness index was significantly related to
private benefits for persons who attended the air condition-
ing program. For a one point increase in the relateciess
index (for example, from related jobs to Very related jobs),

persons who took‘the air conditioning program had, on net, a

PNY
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TABLE 6

SUMMARY OF MULTIPLE REGRESSION ANALM&#. - OF
SOCIO-DEMOGRAPHIC EFFECTS ON PRIVZTE
BENEFITS FOR EACH PROGRAM

Programs

Air Licgsed

Socio-Demographic Auto Condi-  Ptactical Cosmet-
Variables Mechanics tioming Yawxsing ology

Region NSR SR® SR® NSR
Relatedness Index . NSR srd NSR . srd
Additional Related |

Training NSR NSR W3R SR€
Race . | SR&  sRb NSR NSR
Secondary Student ~ NSR NSR NSR SRd
Marital Status NSR NSR NSR ~ srd
Father's Annual

Income SRb NSR NSR NSR
Hours aof Attendance SR2 NSR srd NSR
Age | NSR NSR SRC SR
‘High School Grade

Point Average NSR- . SRa NSR NSR

SR = Significantly Related

NSR = Not Significantly Related

“Significant at .001 level.

bSignificant at .01 level.

Cos g | | .
Significant at .05 level.

dSignificant at .10 level.
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$705 per year increase in theif private benefits. Similarly,
persons who took the cosmetology program had, on net, a $812
per year increase in their private benefits for“a one point
increase ih their relatedness index. Thﬁs, as- employment
for persons who attended these programs was more related to
their vocational training, they ngt only enjoyed benefits
beyond economic returns, but also had additional economic
returnQ,‘

Persons who attended the cosﬁetology program and who
had additional training related to cosmetology earned, on
net, $341 less per year than similar persons who did not take
additional training. Since this study examined a limited
time in the labor force, it apparently did not capture the
effects of additional training on private benefits. It is
likely that reduced income in the short-run will be more than
recouped in the long-run as a.result of additional training.

Race was significantly related to private benciits
for persons who attended the auto mechanics prpéram and for
persons who attended the air conditioning proéram. White
persons who attended the auto mechanics program earned, on
net, $1209 more per yeér'than similar nonwhite persors,

Likewise, white-persons who attended the air conditioning

program earned, on net, $2014 more per year than similar non-

white persons;
Attending vocational education as a secondary student
was significantly associated with private benefits i:: one

t program. Secondary student who attended the cosmeto’. gy

e e W N s R e e B e e e e s e i
R R T N AN O S VLT A SRS e R S
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‘program earned, on net, $416 less per year thanléimilar non-
secondary studernits who attended the cosmetoloéy program.

Marital status was significantly related to private
benefits fcr.persons who attended the cosmetology program.
Married persons who attended the cosmetology program earnc.,
on net, $416 more per year than did similar persons who were
either separated, widowed, or divorced. There was nc signi-
ficant difference in private benefits between single persons
and separated, widowed, or divorced Persons in the cosmet-
ology program.

Students’ fathers' annual incomes were significéntly_
related to private benefits for persons who attended the auto
mechanics program and for persons who attended the cosmet-
ology program. .- For persons who attended the auto mechanics
. program, higher.categories.of fathers' annual income ($8001-
$2000 and $10,001 or above) were aésociated with higher pri-
vate benefits ($657-and $1029 more per year, respectivzly) as
compared to similar persons whose fathers' annual incomes were
in the lowest category (up to $4000). Likewise, persons who
attended the cosmetology program whose fathers' atnuzl ‘v.-
comes Qere in the higher categories ($800i - $9000 -~ 59001;
$10,000) earned, on net, $773 and §541 more éer year, respec-
tively, than did similar persons whose fathers' annual in-
comes were in the lowest category (up to $4000).

Hours of attendance in the_éuto mechanics program and
the nursing program were significantly related to pfiv&te

benefits. Persons who attended the auto mechanics Pro-ram
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realized an increase in their private benefits, on net, of
$1.40 per year for each additional hour they attended the
auto mechanics program. Similarly, persons who attended the
nursing program realized an increase in their private bene-
fits, on net, of $.60 per year for each additional hour they
attended the nursing program. |
. Age was significantly related to private benefits

for persons who attended the nursing program. Private bene -
fits increased, on net, $18 per year for each one year in-
crease in a person's'agef

High school.gradé point average was significantly
related to private benefits for persons who at;énded the air
conditioning program. Two students with the same socio-
. demographic characteristics, except for a one point differ-
ence in high school grade point avcrage, had a difference of
$1448 per year in their private bemefits, with higher pri-
véte benefits going to the person with the higher grade point
average.1

In sum, the multiple regression analysis showed that
a student's socio-dempgraphic characteristics significantly

affected his private benefits.

Relatedness index

As an additional indicator of the benefits of

Grade point average was measured on a 4.0 scale.



vocational education the relatedness index! measured thé
relationship between vocational education program attended
and subsequent employment.

On the average, the relatedness index for the nuwsing
program (1.92) was significantly greater than fo; either - he
auto mechanics program (1.60) or the air conditioning pro-
gram (1.68). The relatedness index for the cosmetology
program (1.95) was, on the average, also greater than e’ ther
the auto mechanics program (1.60) or the air conditioning
program (1.68). There was no significant difference in the
index between the nursing program and the cosmetology pro-

2

gram.

While the monetary benefits for the cosmetolcgy pro-

gram were comparatively low, persons who attended cosmetology

training had jobs which were more rélated to their training
than did persons who. attended either the auto mechanics pro-
gram or the air conditioning prpgram.' Likewise, nursing
students had lower monetary benefits than air conditioning
students, but nursing students had jobs which were more Te-
lated to their training than did air conditioning ;tuvents.
| Over all programs, on the average, the reluicdness .

index for nonsecondary students (1.86) was significantly

1The range of the relatedness index is 1-2. The
closer the index approaches 2, the more related were a per-

son's jobs to his vocational education program,

2
For an analysis of variance of the relatedn;s; in-

dex between programs, see Appendix F.

*
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(p <€.01) higher than the relatedness index for secondary stu-
dents (1.77). This'indicated that nonsecondary students, as
compared to secondary, enjoyed benefits in addition to those

measured by the monetary index.

Comparison and Analysis of Costs

There were two major classifications of cogts-which
were considered in this study: (1) public dr_social costs,
and (2) private or student costs.

Presented in this section are comparisons and analy-
ses of costs between each of the four vocational education

. prbgrams, and between secondary and nonseﬁondary students in
all programs, Included are comparisons and énalyses of
(1) public costs, (2) private:costs, and.(S) socio-

demographic effects on costs.

Public costs -

Calculation of public costs for each program was
based on two factors: (1) the quantity of time that a stu-
dent spent in a given program, and (2) the value of cost per
unit of time'for_vocationél,education.,

The average public cost per student for each .ro-
gram, and for secondary and nonsecondary students in all pro-

~grams, appears in Table 7. Since public costs were a func-
tion of the quantity of time spent in a program, hours of
attendance for each program and for secondary and nonsecond-
afy students in ail programs are portrayed in Table -.

Based upon the statistical technique of anal <is of
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AVERAGE PUBLIC COSTS BY PROGRAMS AND BY SECONDARY AND -

NONSECONDARY STUDENTS IN ALL PROGRAMS (PER STUDENT)

] $20786.

$1777.

$1342. . $1312,
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TABLE 8
AVERAGE NUMBER OF HOURS OF ATTENDANCE BY PROGRAM

AND BY SECONDARY AND NONSECONDARY STUDENTS
IN ALL PROGRAMS (PER STUDENT)

HOURS

1500 —]
1379 HRS.
1220 HRS.
1000 .
¢ ‘ ' 964 HRS. 924 HRS.
i
500 —
0 . .
Practical Cosmetology Air Con- Auto
. Nursing ditioning Mechanics
HOURS
1500 —
. A 1227 HRS.
1000 1073 HRS.
500 —
0 - .
" Nonsecondary Secondary

Students : Students
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variance, comparisons and analyses of public costs per stu-
dent and private costs per student between programs and be-
tween secondary and nonsecondary students in all programs
follow.!

The average public-cost for the nursing program
($2076) was significantly (p <.001) higher than for eithér
thg cosmetology program ($1777), the auto mechanics program
($1342), or the air conditioning program ($1312). Largely
contributing to the higher public cost for the nursing pro-
~gram was the longer period of time students spent in the
_ nursing program as compared to the otﬁer three programs.
AVerage hours of attendance in the nursing program (1379) -
was significantly (p <.001) greater than for either the cos-
metology program (1220), the air conditioning program (964),
ér the auto mechanics‘prpgram (924 . ‘Another factor which
contributed to the higher public cost for the nursing pro-.
gram was a higher unit cost ($1296 per FTE in 1970-71, as
compared to the unit costs fof the auto mechanics program
($1064 per FTE in 1970-71), and the cosmetology program
($1261 per FTE in 1970-71).2
.The average public cost for the cosmétology program
($1777) was significantly (p <.001) higher than the average

public cost for the auto mechahics program ($1342) and for

1See Appendixes F and H for analyses of variance of
public costs between programs and between secondary and non-
secondary students in all programs, respectively.

2Appendix D presents the public unit costs (cost per
FTE) for each progranm.
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I
the air conditioning program ($1312). Largely contr:pbuting

to the higher public cost for the cosmetology program (as
compared to auto mechanics and air conditioning) was the
greater length of time-studehts spent in the cosmetology pro-
gram.ll Hours of attendance in the cosmetology program (1.20)
was significantly (p <.001) greater than in either the auto |
mechanics program (924) or in the air conditioning program
(964). Another factor which contributed to the higher pub-
lic costs for the cosmetology program was-the higher unit
cost ($1261.per FTE in 1970-71) for cosmefology as compared
to the unit costs for the auto mechanics prdgram ($1144 per
FTE in 1970-71), and the air conditioning program (§1064 per
FTE in 1970-71).

There was no significant difference in the average
public cost between-the auto mechullics program ($§1342) and
the air conditioniﬁg program ($1312)." The insignificant
differences in the number of hours of attendance betwren the
auto mechanics program (924) and the air conditioping pro-
graﬁ (964) contributed to these similarities. |

Over all programs the average public cost for second-
ary students ($1488) was significantly (p <.001) 1oﬂ\r Joan
the average public cost for nonsecondary students ($1838).
Largely contributing to the lower public cost for secondary

students was a significantly (p <.001) lower number of hours

2, . . . :
One factor contributing to the higher averape numher
of hours of attendance in the nursing and cosmetology pic -

programs is required in order to take the state licensing ]

examinations, / ;
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of attendance in vocational education programs by secondary
students (1073 hours) as compared to nonsecondary students

(1227 hours).?

Private costs

Like the calculation of public costs, the calculation
of prijate costs was based on two factors: (1) the quantity
of time that a student spent in a given program, and (2) the
value or cost per unit of tﬁét time. For private costs
"there were two factors included in the cost of a unit of
time. The major factor was the oﬁportunify cost of fdrégone
earnings, while a comparatively minor fac;or was the direct
costs incurred by students for tuition, books, supplies, uni-
forms, and special equipment. Since these létter costs only
slightly affected total private costs, reference only is made
to Appendix E where these costs for each program are re-
ported. '

The avefage private cost per student for each prog.am
and for secondary and nonsecondary students in all programs
appears in Table 9. Like public costs, private costs were
also a function of the number.of hours a student uttende:d a
vocational education prdgram. Therefore, hours of Qttendance
reported here are the same as those portfayed in Table 8 and
discussed under public costs.

Based upon the statistical technique of analysis of

. 1Differences in public cost and hours of attendaice
did occur between programs, and are reported in Appenc x I,
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TABLE 9
AVERAGE PRIVATE OR STUDENT COSTS, IN DOLLARS, BY

'PROGRAMS AND BY SECONDARY AND NONSECC:'DARY
STUDENTS IN ALL PROGRAMS (PER STUDENT)

$
3000 ]
$2823.
$2524,
2000 ] .
$1983.
$1884.
000 |
0 3 E
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: Nursing . Jitioning Mechanics
$
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$2486.
: ' $22/1.
1000 e
3000 —
0
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variance, comparisons between programs and between secondary

and ronsecondary students in all programs of private costs

per student and hours of attendance per student follows.l

The average private cost for the nuréing program
($2823) was signifiéantly (p <.001) 'higher than for eithe.
the nosmetology program ($2524), the air conditioning pro-
gram ($1983), or the auto mechanics program ($1884). Largely
contributing to the higher private cost for the nnrsing pro-
gram was the longer period of time students spent in the
nufsing nrogram as compared to the other three programs.

The average pfivate cost for the cosmetology program
($2524) was significantly (p <.601) higher than the average
private.cost for either the auto mechanics program ($1884)
or the air conditioning program ($1983). Largely contribut-
ing to the higher private cost fecr the cosmetology program
(as compared to aut0~m§chanics and air conditioning{ was the
greater length of time students spént.in the cosmetology
program. |

There were nn‘significant differences in avérage pri-
vate cost between the auto mechanics progrnm ($1884) and the

‘ air conditioning program ($1983),. Tne fact that there was no

significant'differenceAin the number of nours of attendance
between the auto mechnnics program (924) and the air condi-
tioning program (964) contributed largely to the similarity

in private cost,

1 . .

See Appendixes F and H for analyses of variance of ;
private costs between programs and between secondary anud 1.on-
secondary students in all programs, respectivel: .
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Over all programs‘the average private cost for second-
ary students ($2271) was signifieantly fp <.01) lower than
the average private cost for nonsecondary students ($2485).
A significantly (p <.001) lower number of hours of attend-
ance by secondary students (1073 hours) as cuinpared to non-
secondary students (1227 hours) largely contributed to lower

private costs for secondary students.l

Socio-demographic effects
on costs

In order to analyze the effects of student socio-
demographic characteristics on public costs and private
costs per student for each program, multiple regression .
analysis was empleyed Since public costs and private costs
per student were a functlon of hours of attendance in a pro-
gram, the multiple regre551on an2lyzed the relat10nsh1p be-
~ tween student socio-demographic characteristics and hours of
attendance in each program. The complete regressions appear.
in Appendix K, while a4summary of the statistically signifi-
cant socio-demographic variables appears in TaBle.lO{ A
. discussion of summary Table 10 follows. |
The region in Florida where persons were enrolled in
~vocational education was significantly related to hours of
attendance only in the_cosmetology program.} Persons enrolled
in cosmetology in.central Florida remained in training, on

net (that is, holding the effects of all other variables

1
. There were dlfferences in private costs between pro-
grams as reported in Appendix H.
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constant), 33 hours less than persons who were enrolled in
cosmetology in southeast Floriaa. - There were no significant

differences in hours of attendance between the other regions.

TABLE 10

SUMMARY OF MULTIPLE REGRESSION ANALYSES OF
SOCIO-DEMOGRAPHIC EFFECTS ON STUDENT
HOURS OF ATTENDANCE IN EACH PROGRAM.

Programs
Air .
Socio-Demographic Auto Condi- Practical Cosmet-
Variables Mechanics tioning Nursing - ology
Region NSR. NSR NSR srd
Race | - srP NSR NSR sr¢
Marital Status SRP SRP srd NSR
Father's Annual
Income SR? sr4 - srY srd
Age NSR ~ SR®  NSR NSR
Father's Education SRa NSR NSR NSR
Mofher's Education SR® SRb NSR NSR
SR = Significantly Related.
NSR - Not Significantly Related.

aS_ignificant at .001 level.

bSignificant at .01 level.

c
Significant at .05 level.

dS_ignificant,at .10 level.
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Race was significantly related to the number of hours
of attendance in the auto mechanics and cosmetology programs
White persons attended the auto mechanics programs, on net,

397 hours less than did nonwhlte persons Likewise, white
persoas attended theccosmetology program 56 hours less than
nonwhite persons.

Marital status was significantly related to the num-
ber of hours of attendance in ali programs except cosmetclogy.
Single persons attended the auto'mechanics and air condition-
ing programs, on net, 320 and 298 ‘hours less than separated,
widowed or divorce&‘persons in the auto mechanics and air
comditioning programs, rospectimely. Similarly, married pér-
sons attended the norsing program oh net, 76 hours more than
separated, widowed or dlvorced persons in the nursing program.

Students' fathers' annual inccemes were 51gn1f1cant1y
related to the number of hours of attendance in all programs.
In the auto mechanics program higher categories of income
($8001 - $9000 and $10, 001 or above) were associated with a
1ower number of hours of attendance (268 and 428 hours, re-
spectively) as compared to similar persons whose fathers'
énnual incomes were-in the'lowest category (up to $4000).

In the nursing program, however, a higher category of income
($9001 - $10,000) was associated with a higher numoer of
hours of attendanoev(ZIO hours) as compafed to pérsons whese
fathers were in the lowest income category (up to $4000). In
the air conditioning and Cosmetology programs, persons whose

fathers' annual incomes were in the $4001-- $5000 2ntegory
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took 364 and 419 hours less, respectiVeiy; than persons whose
fathers' annual incomes were in the lowest category-(up to
$4000). | |

Age was iignificantly related to hours of attendance
in onlx the air conditioning program.. For each year olde: a
person wag, his hours of attendance in the air conditioning
program decreased by 18 hours.

Father's educétion was significantly related to hours
of attendance in only the autuv mechanics program. Hours of
attendance increased at the rate of 32 hours for each addi-
tional year of father's education.

‘Mother's education was significantly related to hours

of attendance in the auto mechanics and air conditioning pro-

s

graﬁs. As mother's edutation.increased; hoursvof atténdanée
in the auto mechanics prbgram incocased at the rate of 44
hours for each additional year of mother's education; in the
air .conditioning program hours of attendance increased at
~the rate of 56 hours per year.

Comparison and Analysis of
Benefit-Cost Ratios

In order to determine the return on investmer.t ir
vocational education programs, program benefits were linked
to program costsl in the form of benefit-cost ratios, which

. X
served as economic efficiency indices of vocational education ' i

Ny

) 1a discussion and correlation analysis of the rela- j
tlonship between public costs and public benefits, an. be- : !
tween private Costs and: private benefits appears in Apjpendix %

* . . Vel E
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programs.l The purpose.of benefit-cost ratios was to provide
economic indicators for evaluating a program by itself and in
relation to other programs.

-Since benéfits occur overrfuture time periods, bene-
fits were discounted back to their present value, thereby‘
making benefits comparable with present value costs. The
resultant figure was a discounted benefit-cost ratio.

Benefit-cost ratios aré equivalent to.the‘pércentage
rate of annual return on investment (cost) in vocational edu-
catidn programs and the reciprocal of the benefit-cost ratio
is equivalent to the number of years it will take a person
(or society) to receive a '"total return'" on his (its) invest-
ment in vocational education programs.

Average public and private benefit-cost ratios for .
each program and for secondary and nonsecondary students in
all programs, discounted at 10 per cent, appear in Tables 11
and 12. In themselves, benefit¥cost ratios show that all pfo-
grams had a very positive rate of return on investment, both
for the individual and for societyfalthough investment returns
differed between progfams.

Based upon the statistical technique of analysis of

lThe benefit-cost ratios reported herein should not-
be considered precise indices of the economic efficiency of"
vocational education programs nor secondary versus nonsecond-
ary  student economic behavior. Rather, the calculated public
and private benefit-cost ratios should be thought of as di-
rection indicators for public and private investment in voca-
tional education. In addition, these benefit-cost ratios are
limited to monetary measures which, perhaps, are only minor
criteria.in evaluating public and private investment in voca-
tional education.
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TABLE 11

AVERAGE PUBLIC BENEFIT-COST RATIOS BY PROGRAMS
AND BY SECONDARY AND NONSECONDARY STUDENTS
IN ALL PROGRAMS (PER STUDENT)!

%
300 —
263%
200 —
- 100 —
71%
'\“ TB1%
0 ' ' , 19%
"~ AirCon- Auto Practical Cosmaetology
ditioning Mechanics Nursing -
{
100 _—
85%
60%
0 -
Nonsecondary " Secondary
Students Students

'Benefits were discounted in the benefit-cost ratio at a 10 per cent rate. Ses section entitied Methodology for Datermining
Benefit-Cost Ratios in previous chapter for a discussion of the discounting technique.
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TABLE 12

AVERAGE PRIVATE OR STUDENT BENEF!T-COST RATIOS
BY PROGRAMS AND BY SECONDARY AND NONSECONDARY
STUDENTS IN ALL PROGRAMS (PER STUDENT)"

%

200 -

100 —

_ 40% ‘ 3%

0 | 11% |
" AirCon- ~ Auto Practical Cosmetology
ditioning i Mechanics . Nursing

%

100 -~

52% .
o J“ A%

0 L .

. Nonsecondary : Secondary
Students . Students

' Benefits were Jiscounted in the benefit-cost ratio at a 10 per cent rate. See section entitled Methodology for determining
Benafit-Cost Ratios in previcus chapter for a discussion of the discounti ng technique.
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variance, comparisons and analyses of average public and pri-
vate benefit-cost ratios between programs and between
secondary and nonsecondary students in all programs follow.1

The public bénefit-cost ratio for thg air condition-
ing.program (2.63) was significéntly (p <.001) higher than
for either the auto mechanics prograﬁ (.71), the nursing pro-
gram (.51), or the cosmetology progranm (.19). Similarly, the
private benefit-cost ratio for the air conditioning program
' (1.50) was significantly (p <.001) higher than for either the
autc mechanics program (.40), the nuréing program (.33}, or
the cosmetology program (.11). |

There were no signfficant differences in public
benefit-cost ratios between either the auto mechanics pro-
:gram,'the nufsing program or the cosmetology program. Like-
wise, there were no significant‘differencgs.in private ‘
benefitfcostlratios between these programs.

The.reason for the comparatively high public and
pfivaﬁe benefit-cogt ratios for the air cbnditioning program
was;because the air conditioning prpgram had the lowest pub-
'lié.cbst, and next lowest private cost,z and the highest'bub-

lic and private benefits of the fbur programs. Thus, whei.

1See Appendixes F and H for analyses of variance of
public and private benefit-cost ratios between programs and
between secondary and nonsecondary students in all programs,
respectively,. '

2’I‘hé average private costs for the air conditioning
program were only $10i more than average private cosis for
cosmetology, the lowest private cost program.
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comparatively high benefits were combined with comparatively
low costs, the results were comparatively high benefit-cost
ratios.

Separate evaluations of benefits and costs, however,
do not' always yield such simplé results. For example, the
.public and private costs of the nursing program were signi-
ficantly higher than either the cosmetology program or the
auto mechanics program. If a comparison between these three
programs were based upon costs alone, the obvious choice for
the worst program would have been the nursing program, since

it had the highest costs, 'However, when benefits of these
programs were joined with costs in the form of benefit-cost
ratios, the resultant evaluations (based on both Benefits
and costs) revealed no significant differences in the public
‘and private benefit-cost ratios fcr these programs. Thus,
in terms of returns on investment, nursing, cosmetology, and
auto mechanics did not differ significantly,

Over all programs the average public benefit-cost
ratio for nonsecondary students (.85) was significantly
(p <.05) higher than for secondary students (.60)., Simi-
larly, the average pfivate benefit-cost ratio for ﬁonsecond-
ary students (fSZ) was significantly higher than the average
private benefit-cost ratio for secondary studénts'(.Bl).l

The higher public cost for nonsecondary students

($1838) as compared to secondary students ($1488) was imore

There were differences in public and private
benefit-cost ratios between programs, as reported in Appgendix

ERIC

IToxt Provided by ERI
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than offset by the highér public benefits for nonsecondary
students ($1224) as compared to the public benefits for
secondary studeﬁts ($940). In terms of private costs and
benefits, on the average, the higher private costs for non-
ISecondary students (§2485) as compared to secondary students
($2271) were also more than offset by the higher private
benefi;s for nonsecondary students ($1037) as zompared to
secondary students ($774). Thus, in terms of economic re-
turns as measured by benefit-cost ratios, nonsecondary stu-
dents received higher returns on invésﬁment than secondary
students, both on public investment and private investment.
In terms  ofypublic investment returns, society in-
vested (public costs), on the average, a total of §1312 per
student in the air conditioning program which yielded a rate
of return of 263 per cent per year, thereby receiving a
total return on its investment in less than six morths. The
following table éummarizes the public investment returns for'

the other programs.

NN L]

Society Invesféd o ‘Society Recéived

| | | Rate of Total Psturn

Return on Investment
Auto Mechanics | $1342 71% 1.4 years
Practical Nuursing $2076 »51%. - 1{9 years

Cosmetology - $1777 19% 5.2 years

Over all prpgrams society invested (public cost), on
the average, a total of $1488 per secondary student which

vielded a rate of return of 60 per cent per year, taereby.
LS
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receiving a total return on its investment in 1.7 years. For
society's average investment (public cost) of $1885 per non-
secondary student, . <7y realized a rate of return on 85
per cent per year, thereby receiving a total return in 1.3
years. Thus, sociéfy's comparatively higher investment in
nonsetondary students yielded comparatively higher rates of
return, and was therefore more profitable, on the average,
than its lower investment in secondary students.

In terms of investment returns to individuals, a
student who attended the air conditioning program invested
(private cost), on the average, a tdtal of $1983 (comprised
of foregone earnings ahd.direct costs for tuition, bools,
supplies, uniforms, and special equipment) which yielded a
rate of return of 150 pér cent pef year, thereby receiving a
total return on his investment in eight months. The follow-

ing summarizes student investment returns for the other pro-

grams .,
Student Invested ‘ Student Received
I Rate of Total Retura
Return on Investment
Auto Mechanics $1884 40% 2.5 years
Practical Nursing $2823 33% 3.0 years
Cosmetology = $2523 11% 9.0 years
Over ail progi=w:. a secondary student invested {pri-

‘vate cost), ui: 1he average, a total of $2271 which yielded a

rate of return of 31 per cent per year thereby receiving a

total return on his investment in 3.2 yéars. Similarly, a

/
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nonsecondary Student invested (private cost), on the average,
$2485 which yielded a rate of return of 52 per cent ber yezr,
thereby receiving a total return on his investment in 1.9
years.‘ Thus, a nonsecondary student'; comparatively higher
investment in vocational education yielded comparatively -
higher rafes of return and therefore, oii the average, was
more profitable than a secondary student's investment in

vocational education.



CHAPTER 1V
A BENEFIT-COST PLANNING MODEL.

Throughout this study, one of the objectives of the
author was to analyze data that will be useful to educational
decision makers and prospective vocational educuation stu-
dents. This chapter incorporates the procedures and data
used in the computation of the economi: return indicators of
voca.ional education programs--benefit-cost ratios--into a
model for simulating and projecting the economic returns of
vocaﬁional education programs.

While the evaluation methodology was oriented toward
what had actually occufred_in the past--ex post evaluation--
the model presented in this chapter is oriented toward the
fpture--ex ante evaluation. Since ex ante evaluation; are
usually based upon ex pést data and evaluations, the evalua-
tion methodology presented in Chapter II, and the results
of the analysis from_Chapter II1I*serve as input to the
benefit-cqst plannirg model. |

"Figure 3 on the following page iliustrates the flow
chart design of a benefit-cost planning model for projecting .
thc benefit-cost ratios of vocational education programs.

Historical data on progsam benefits, costs, benefit-
cost ratios, and student socio-demographic characteristics

77
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may be determined Dy using the algorithms presented in
Chapter II and analy-ed in Chapter III. Estimated student
socio-demographic characteristics can be obtained from ad-
ministering thelquestionnaire used in this study to prospec-
tive vocational education studentsl or by extrapolating from
past trend data,

When the~projected socio-demographic characteristics
for a group of students are combined in a mathematical for-
mula which has been_derived for a particular vocational edu-
cation program, the results can indicate the prbjected
economic returns of that progrém, measured in terms of the
benefit-cost ratio,.

One statisfical technique for projection purposeé
is multiple linear regression. The basic form of the equa-
tion for multiple linear regression i:: | |

(1) Y =a+ 'blxl »+-b2x2 MRIEEE bf!xn
where: ' {

Y represents the dependent variable (benefit-cost
ratio); :

a represents the .value of Y when all X = 0 (inter-
cept term); ' :

b represents the regression coefficient or the amount
by which the value of Y changes with one unit
change in X; and

X represents the unit measure of the change in Y.

lThe questionnaire must be modified for projection
purposes, since prospective students wil not know their
future employment patterns nor their salaries. Thus, t :.se
items must be deleted for projection purposes.
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Thus, the multiple regression eduation car utilize
historical or trend data on the.relationship between student
socio-demograbhic variables and benefit-cost ratios in order
to project the dependent variable (beneiit-cost ratic) into
the future.

Table 13 is a summary of the socio-demographic vari—
ables which wefe significantly related to the private
veu- fit-cost ratio in each of the four programs.'1 For illus-
tration purposes the significant variables in Table 13 for
tﬁe nursing program are entered into the equation discussed
belew.

| ~ As cshown in Qummary Table 13, ex post evaluation‘data
1evealed that the following socio-demographic (independent)
variables were significantly associated with the private
benefitrcost ratio for students who attended the nursing pro-
gram. Those variables were: region of Florida whcre a stu-
dent attended the program ahd where he was employed; relation
of empioyment to vocational trazining (relatedness index);
amount of involuntary unemployment; number of children; and
high school level coﬁpleted. '

As a practical example of the prediction equation,
assume that a group of nursing students will have the follow-
ing socio-demographic characteristics which are significant
to the regression equation: trained and employed in' south-

east Florida; 1.5 relatedness index; 3 chlldren, completed

lThe complete multiple regre551on 4naly51< for prl—
vate benefit-cost ratios appears in Appendix M:
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- TABLE 13

SUMMARY OF MULTIPLE REGRESSION ANALYSES OF SOCIO-
DEMOGRAPHIC EFFECTS ON PRIVATE BENEFIT-COST
RATIOS FOR EACH PROGRAM

Programs
Air g
Socio-Demographic Auto Condi- Practical Cosmet-
Variables Mechanics tioning -Nursing ‘ology
Region SRC¢ SR2 SR2 NSR
Relatedness Index NSR srd SRE NSR
Additional Related

Training SRb NSR NSR SRC
Race | ‘SRd SRd NSR NSR
Secondary Student SRa NSR NSR SR
Father Lived with ' :

Family _ SRa SRb NSR- NSR
‘Father's {Annual

Income , SRa SRC NSR SRC:
Hours of o

_ Attendanc. NSR NSR SRa NSR
Involuntary , : 4

Unenmployment WSR NSR SRa NSR
Age NSR - NSR - NSR SRb
Number of Children 'SR NSR ~ NSR SRb
High School Grade

Point Average SRa ~ NSR NSR NSR
'High School Level : '

Completed ' NSR " NSR. SRb NSR
Father's Education NSR SRC " NSR NSR
Mother's Education SRC SRb NSk . NSR

. SR = Significantly Related

NSR = Not Significantly Related
aL. ... » o
Significant at .001 level.
Significant at .01 level,

“significant at .05 ievel.

dS_ignificant at .10 level,
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4 years of high school; and attended the nursing program for
1200 hours. /
When the values for these socio-demographic charac-
teristics (independent variables) are inserted into the
regression equation, it provides a ptojectipn of the privat.

benefit-cost ratio (dependent variable) for the nursing pro-

gram as follows:

(2) Y —-1.21 + (-.28)(1) + (.25)(1.5) + (-.05)(3) +
(.16)(4) + (.001)(1200)

Y = .57,

Thé projected average private benefit-cost ratio for
these students in the nursing program is .57. In other
words, students with the assumed socid-demographic character-
istics wiil, on the average, realize a raté of return of 57
per cent on their investment in the nursing program.

| While the above regression equation illustrates the

use of the model for projecting private.benefit-cost ratios,

~ the benefit-cost planning model also can be used for project-

ing public benefit-cost ratios for vocational education pio-
grams. Substituting historical public benefits, costs, and
benefit-cost ratios for private benefits, costs, and benefit-
cost ratios will e%able projection of public benefit-cost
ratios. |

The projection equation as illustrated is only for
the.nursing program and the set of data assumed above. As

the program and data change so will the projection ~guation.



o
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The reader must also recognize that actual private benefit-
cost ratios may differ from that which was projected as a
result of factors separate from different student socio-
demographic charicteristics. The actual private benefit-cost
ratio may be more or less than the projected one due to un-
prediétable effects of cyclical and/or irregular forces. For
example, changes in laﬁor ﬁarket conditions or educational
technolugy which reduce the amount of time in a program and
thus costs, are difficult to predict,.but_will affect the

actual private benefit-cost ratio in the future.



CHAPTER V
SUMMARY AND CONCLUSIONS

With increasing demands being placed upon educational
funders énd education decision makers regarding the efficient
allocatipn of public resources, and the préblems of educa-
tionalvchoice which confront students-regarding the alloca-
tion of one of their most valuable resources--time, the ﬁeed
for evaluation and planning of educational programs is pat-
ent. Intrinsic to the educatidnalhevaluation and planning
process is the need to link educational costs (public invest-
ment of tax dollars, and students' i.vestment of time and
money) with educational benefits (public and student economic
returns). 1

When costs are foined with benefits, the resultant
figure, a benefit-cost ratio, provides evaluative indications
of the historical economic success of vocational education
programs, In addition, data generafed in the calculation%of
historical benefit-cost ratios can also serve as inpuﬁ for
planning purposes by providing mathematical formulée for pro-
jeCting returns on investment in vocational education pro-
c¢rams into the future..

This statewide study compared and analyzed the bcne-

fits, costs, and benefit-cost ratios of students who attended

84
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selectead Vocational eduéation programs in Florida. Incor-
porating existing program cost data with data collected by
means of student foilow—up questiohnaires, this study con-
sisted of four principal.phases.

.The firct phase was concerned with selection of pro-
grams.and classification of study participants. Vocational
education programs located at area vocatiénal centers in
four designated geographical regions of Florida were se-
lected. These programs .were: (1) auto mechanics, (2) air
conditioning and refrigeraticn, (3) practical nursing, and
(4) cdsmetology. Study participants were classified in terms
of (1) graduates, (2) early leavers (those who left. the voca-
tional program before normal graduation time), (3) stu&ents
who attended vocational education while enroiled in day high
school (secondary étudents), and (4) students wh; attended
vocational education while not enrolled in day high school
(nonsecondary students). |

The second phase was concefned with developing
methodologie; for determining pfogram benefits, costs, and
benefit-cost ratios. Criteria andﬁalgorithﬁs for measuring
benefits relative to labor market performahce were deve Lloped.
Costs were determined by algorithms based upon a student's
length of time in attendance in a_given program} Benefits
were then linked to costs in thé form ofAdiscounted benefit-
cost ratibs. The discounied benefit-cost ratio was a number
which indicated the percentage raté of return on investment

in each vocational education program. ,

+
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- The third phase was concerned with an historical

evaluation. .Historical benefit-cost profiles for each voca-
tional education program and for secondary and nonsecondary
students in all programs were constructed. Then the benefit-
cost profiieé were analyzed and compared between vocational
programs and between secondary and nonsecondary students.

fhe fourth phaée’incorporated the procedures and data
used in the historical evaluation of the economic returns

/ .

from vocational-education prcgrams into a benefit-cost plan-
ning model. |

The most cogent findings and conclusions of this

"study were as follows:

1. The benefit-cost profiles which were comnstructed indi-

cated that rates” of return from investment in each of
the four sclected vocational educntion programs were
positive and significént. The average rate of return
was 76 per cemt per year on investment of pﬁblic tax
dollars and 54 per cent~per‘year an inVestment of stu-
dents' time and money. In other words, on the average,
society will reéoup its average investment of $1716 per
student in 1.3 years, and, on the average, a studesnt

will fe;oup his average investment of $2411 in 1.9 years.

These finding§ spggeSt that promotion and expansién of
vocational'education'in qurida’would be a wise economic
investmeﬁt. |

2. There were statistically significant differences in the

rates of return on investment between -the air

i

ALY



87

conditioning program, and either the auto mechanics,
practical nursing, or cosmetology programs; Between the
latter three programs, however, there were no statis-
tically significant differences in rates of return oﬁ

investment.'4

These findings suggest that an optimal allocation of re-
sources between these four programs should be more
heavily weighted toward the air conditioning program,.
There were statistically significant differences in rates

of return on investment between secondary and nonsecond-

. ary students. . On both public and student investments,

nonsecondary students had higher rates of return than did

secondary students.

This finding suggests that, in e.cnomic tewms, vocational

edweazmn i more Peofitabke at the nomseveadar level

that 3T the secmmdarr level.

On tim- average, student costs ($2411) of vocational edu-
cation are greater than public costs'($1716)._ On th~

average, student costs represented about 60 per r it oi.

’the total cost of education.

In order to provide students with information necessary

for allocating their_resources, it is suggested that sum- .

maries .of studies such.as this be provided to students
and guidance counselors.

The methodology which was. developed in this study proved
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effective in conducting a benefit-cost study of voca-

tional education programs in Florida.

This methodology could bevﬁsed in several ways in addi-
tion to studies of this kind. For exémple, it could be
used (1) to contrast the economic efficiency Qetween
vocational education progra@s”offered in the .public sec-
tor and those offered inffﬂé private sector, and/or

(2) toicontrast the qc6£omic efficiency of discreet com-
ponents of individugi programs, such as_alignmént and
wheel balance, power train, and-engine rebuild in‘ah auto
mechanics program,

A benefit-cost planning model was developed which proved
effective for pro}ecting rates of return en investment

in vocational education into the future.

An educational planner or stueéent contemplating =nrolling
in vocational educatiom could use the benefit-cost plan-
ning model to assist in the allocation of resources in -

order to maximize public and student benefits.



APPENDIX A
FOLLOW-UP QUESTIONNAIRE .

. What was the name of the vocational-technical education progeam you took :md vocational school you attended?

89

i
Program _ o L WSehool e
2. About how many hours of study did you complete? ———._hours  Date started: Month _____ Yeur
' Date completed: Month ____ Year_
3. Have you hud refurcd warking experience prior to completion of your training fisted in number (1) above? ch No__ Il
YES: How many weeks of experience have you had? _____ weeks
4. While taking the training in number (1) above, were you employed cither full-time or part-time? Yes . No __
If YES: On the average how many hours per week did you work? Hours
5. Since completion, have you liad any adiditional formal vocational-technical training? Yes ____ No ____If YES: Was it in the
same field as your truining listed in number (1) above? Yes ____No How fong was #1? Hours
6. Since completion, have you attended a community college or a four year college or university for any period of time? Yes _
No
7. Since completion, have you becn on active duty in the military for three months or longer? Yes __ No . IFYES: Whev did
you go on active duty? Month Year When were you discharged? Month o Year
8. Since completior., have you held a job for one month or longer? Yes___ _ No____ If YES: Starting with your present ur most
secend job and warking down (o your first job after completion of vocational truining, please answer belaw. Again, this-informuiion
i strietly confidential.
What is {twas) T Starting | Ending Weekly salary Average No. T IN (way) his i lLocation
ihis job culled? | Date Date before taxes & of hours per job related. to of job
deduction* week worked . your vocational
training program?
—Up to S25 - S
Present Month Month | 26:50 - __Very related Clly
_ — 81275 ! Tl
or Most Re- . s L Related ——— e
cent Jub " —"76'5:"00 ‘—Unrclatcd State
Year Year | —-10F:125 -
— 126150
— 151 or aver
——Up to 52§
- Month —.26-50 e
Neat ' Month | Month |~ ¢y 7¢ —.. Very related City
Most Retent 76-100 ___hours __Rclated
Job Nome 1 v 101-128 Unrelated T
N . - tat
Year Year 126-150 State
—-151 or over
—=Up to S25
—_— | ~26-50 _ e
v Month Mouth $1-75 __Very related e m
Next Job —76-100 hours " __Related '
‘ —— 101128 —_Unrelated '?&E““
Year Year 126-150 . :
———151 or over
~—Up 10 525
— 2650 ' — e s
‘ Month Month 51.75 . Vcry related City
Next Jab e 76100 __ hours ... Related e
Year Year 101-128 _. Unrelated State
——126-150
——_151 or over i

O

ERIC

Aruitoxt provided by Eic:

'Prc\'unl'wceuy salary or wcéldy salary when you /ef7 job.

- fuser)
1Portions of this questionnaire. were adapted frf»rn
Kaufman, et al,, Cost- Effectlveness, pp. 239-46,
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APPENDIX A.--(Continued)
. ' . ) 1
9. Since your complenon, have you been involuntarily unemployed for one month or longer? Yes _  No__ _ If YES: How nuny
months? __  months
10. Are you: o Male Ate you: Single
—..__ Female N ‘ Married .
’ . Separated. Divorced or Widowed
What is your age? ___ Are you: —__ White
o Black
... Other
How many children do you have?
11, What was your overall grade point average in high school? .
12. Were you-enrolled in day high schoo) when yow ok the vocational training im i) above? Yes-___ No__
17, What is the highest year of high school vou comneed? .
4.7 vour father live with your family for the majority of your elementary and high schoul years? Yes No____ If YES:

Whal was the highest year of schoal your fathercomnpleted? year

i5. ‘What.is your father’s annual -income?'
—Up to S4,000 ~—7.001:8000

__4.001-5.000 —-8.001:9:000
—-5.001-6.000 —— 9. CERE0000.
—6001-7.000 10,00} unerewer

16. What was:Hie highest year of scliool your mother completed?

Please detach questionnaire, place in self addressed postage paid envelope and mail.
Thank you for your cooperation.

Aruitoxt provided by Eic:



 APPENDIX B

THE FLORIDA STATE UNIVERSITY

’ST_UDY GROUP FOR FLORIDA STATE-WIPE
EVALUATION OF VOCATIONAL-TECHNICAL EDUCATION

TALLAHASSEE, FLORIDA

Dear Former Vocational-Technical Education Student:

In order to improve vocationai-technical education in Floriia a statistical study is being
conducted by means of the attached questionnaire. Throughr your cooperation in filling out.
detaching., and mailing back the questionnaire in the cnclosed _addressed .and stamped
envelope. a ressarch study is bemg zonducted ‘that will endble Flomis wocations sclhools to
better serve the needs of their stmdems.

Your narae is 'WOT wanted. Alborithe information ccilected will be combined and none
of'rour information will ever be divulged. '

Thank you very much for your cooperation.

91



APPENDIX C

WAGE RATES FOR UNSKILLED WORKERS IN FLORIDA BY REGION

Lowest Prevailing Highest Prevailing
Wage Rate Mid-Points Wage Rate

No;tbwest~and North Florida

Ft. Walton $1.60 ' $1.80 © $2.00

Gainesville 1.25 1.95 2.65
Lake City 1.40 . 1.81 .2.23
Marianna . 1.40 1.62 ) 1.85"
Perry 1.60 1.80 2.00
. Tallahassee 1.00 1.65 2.30
- Mean — 1.77

Central Florida

.Daytona .30 . 2.07 2.85
Laketi-and 1.20 1.82 2.50
Leesburg 1.68 1.92 2.25
Ocala 1.60 1.67 - 1.75
Orlando 1.45 1.60 1.75
Sanford 1.40 1.55 1.70
Mean 1.78 ’
Southwest Florida
Bradenton . 1.50 L.55 2.40
Clearwater 1.60 2.35 ) 3.10
Ft. Myers 1.40 2.20 : 2.00
Sarasota 1.60 1.80 2.0u
St. Petersburg . 1.60 2.05 2.50
Tampa 1.40 2,70 4.00
Winter Haven 1.60 2.06 ’ 2,52
Mean 2.16
Southeast Florida
Ft. Lauderdale 1.45 - 2.40 3.35
Ft. Pierce : 1.25 . Z.16 3.07
Hollywood . 1.50 ° 1.75 2.00°
Key West : 1.25 1.87 2.50
Miami ’ L. 45 T 2.40 3.35
- Hest Palm Beach 1.45 s 2,06 : - 2.52
' : 2.17

Mean

Source: Florida Department of Commerce; "Survey of Wage Rates
for Unskilled Werkers in Florida'" {(unpublished study,
Tallianzssee, Florida: 1970). - .




APPENDIX D

AVERAGE PUBLIC COSTS PER FULL-TIME EQUIVALENT (FTZ)
(ONE FTE EQUALS 810 STUDENT HOURS OF ATTENDANCE)

— —

AthO A.Lr" .:\')’3‘

Regiona Year Mechanics Conditioning ﬁursing metology

North Florida 1968-69 $1112: s $1326  $1302-
1969-70 1178d 1405 1379
1970-71 1219 1454 1428
Central Florida 1968-69 1047 1038 1219 1391
1969~70 1109 1100 1291 1474
1970-71 1148 1139 1336 1526
Southwest Florida 1968-69 1051 1106 968 1050
. 1969-70 1113 1172 1025 1112
1970-71 1152 . 1213 . 1061 - 1151

Southeast Florida 1968-69 1077. - 806 938. 808 .
1969-70 1135 854 994 856

1970-71 . 1175 884 1029 3886

aInter-regional differences in program public costs per FTE
primarily were due to (1) inter-retional price differentials of teacher
salaries and costs of equipment, supplies, etc., and (2) different
program utilization rates as measured by the ratio of the capacity num-
ber of student hours of attendance to the actual number of student
hours of attendance.

. b1969-70 figure reduced by 3.4 per cent, tne implicit price
deflator used in the calculation of GNP. Source of implicit ;~ice de-
flator: U.S. Department of Commerce, Business Conditions Digest
(Washington, D.C.: Govermnment Printing Office, 1972), p. 216.

€1970-71 figure reduced by 3.4 per cent, the implicit price

" deflator used in the calculation of SNP.

dweighted average of all such courses at area vocational cen-
ters included in the study. Figure included social operating cns“s and
costs accruing from investments in fixed assets. -This figurc was de-
rived from working papers for the Asscciated Consultant's repor  fur-
rent Operating Costs, 1970-71, Florida Area Vocational /Technical (enters.

‘Source: Associated Consultants f{n Education, Inc. Current Operat-
ing Costs, 1970-71, Florida Area Vocational/Technicai Cen-
ters (Tallahassee, Florida: 1972).




APPENDIX E

PRIVATE DIRECT COSTS PER FULL~TIME EQUIVALENT (F1E)
(ONE FTE EQUALS 810 STUDENT HQURS OF ATTENDANCE)

. " Auto Al v~ 0 Cos-
Region ‘ Year Mechanics Conditioning Nursing metology
North Florida 1968-69 $58 : - $108 "$51
1969-70 61 114 54
.1970-71 63 118 56
Central Florida  1968-69 51 46 60 82
- 1969-70 54 49 64 87
- 1970~71 56 51 66 90
Southwest Florida 1968-69 43 74 87 69
1969-70 46 78 92 73 .
1970~71 48 81 95 76
Southeast Florida 1968-69 32 39 - 68 49
1969-70 34 41 72 52

1970-71 35 42 75 54

#1969-70 figure reduced by 5.6 per ceu., the implicit price
deflator used in the calculation of GNP, Source of w1upli~it price
deflator: U.S. Department of Commerce, Business Conditions D.~est
(Washington, D.C.: Government Printing Office, 1972), p. 216,

) b1970-71 figure reduced by 3.4 per cent, the implicit price
deflator used in the calculation of GNP. : .

SCost figures furnished by institutional administrators at-
selected area vocational centers.

Source: Institutional administrators at selected area vocation: ..
centers. Costs include student costs for tuition, bocke,
supplies, uniforms, and special equipment. Costs figures
were inflated by a factor of 1.06 in order to impute
opportunity costs. Costs are an average of the selected
prograns within a region, weighted according to. the number
of student hours of attendance. '
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APPENDIX F

ANALYSES OI' VARIANCE OF MEANS OF INDEPENDENT AND DEPENDENT VAKRIABLES BETY...EN lUﬂMRANSl

Auto Mechanics Alr Conditioning Practical Nursing Cosmetology F-Ratio

b4 (s) X (s) X (s) X ()

Independent Variables

Hours of Attendance 923.82  (350.76) 963.59  (330.96) 1378.89 (193.15) 121%.87 (95.97) at.zrf
Age 21.05 (4.28) 29.37 (10.90) 33.33 (11.36) 22,45 (5.15) u.53”
High School Grade )

Point Average 2.9 (.37) 2.54 (.43) 2.59 {.48) 2.5. (.43 2.87°
Father's Educatfion 10.98 (4.72) 10.44 (4.52) 10.40°  (4.12) 10.65 (4.86) 1.azb
Mother's Education 11.87 (2.04) 10.65 (2.38) 10.21 - (3.17) 10.80 (2.29) 5.135
Public Cost $1342.00  (524.00) 1312.00 = (487.00) - 2076.00  (430.00) 1777.00 (453.00) 45.212

55.55

Private Cost $1884.00 (683.00) 1983.00 (694.00) 2823.00  (471.00) 2524.00 (284.00)

Dependent Variablas

Relatedness Index 1.6C (.45)  1.68 (.46) 1.92 (.26) 1.95  (.20) 20.81°
Involuntary Unemploy- : o e

ment (months) .58 (1.34) .17 (.57) .87 (2.40) .26 (1.02) 3.17,
Public Benefic 987.00 (1348.00) 2646.00 (1653.00) 1252.00  (963.00) - 393.00(1t51.00) 35,GSa
Private Benefit 816.00 (1113.00) 2230.00 (1400.00 1056.00 (831.00) 333.00 (994.00) 35,61
Public Benefit-Cost .

Ratio3 .71 (L.76)  2.63 (3.34) .51 (.52) .19 (.76) 26.08°
Private Benefit-Cost ' - 3

Ratiol . 40 (.67) " 1.s0 (1.93) .33 (.37) 11 (.31) 27.09"
Number of Observations 62 46 99 101

lThis table analyzes differences in means between all programs. The test on the tollowing page

entitled Scheffe's Multiple Range Test for Differences between Program Means, reports significant ditSer-
ences between pairs of programs.

2Number of observations for Father's Education for each program is 32, 55, ‘74, and 85, respec-
tively. : : .

3D.lseounted at 10 per cent rate,

@Significant at 001 level.

bSignificant at .0l level,

®significant at .05 level,

dSignificant at .10 level,

X = groﬁp meang.

(S) = Standard deviations.

Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:

nursing; 4 = cosmetology.

APPENDIX F.--~(Cuntinued)

SCHEFFE'S MULTIPLE RANGE TEST FOR DETLRMINING DIFIERENCES
OF MEANS OF INDEPENDENT AND DEVENDENT VARIABLES
BETWEEN PAIRS OF PROGRAMSL

i

Variable : F-Ratio

Independénc Variables

Hours of Study 3 {8 greater than 1: 141.11
4 {8 greater than la 60.19
J is greater than 2 96.73
4 {s greater than 2: 37.10 .
3 {3 greater than 4 22.59
Age 2 is greater than 1: 25.41
3 18 greater than 79.25
3 is greater than 48 81.44
Mother's Education 1 {8 greater than 3b 16.69
Social Cost is greater than : 93.60 : -

1

j.s groater than 1 33.48
i{s greater than 2: 84.43
{s greater than 2a 31.47
is greater than 4 20.58

MWW

Private Cost 15 greater than 1: 127.99 . -

’ is zreater than 1 67.35

is greater than 2, 84.38 ‘ )

is greater than 2 - 35.22 '
4

is greater than 17.02

uabtn¥~w

Dependent Variables

Relatedness Index -3 1s greater than 1% 37.05
4 {8 greater than lg 44,78
3 {8 greater than 2 18.38
4 {8 greater than 28 21.97
Involuntary Unemployment 3 18 greater than 2: 14.18 X
(months) 3 {8 greater than 4 7.15 :
Social Benefit 2 s greater than 13 47.62 :
1 15 greater than 43 8.88 :
2 i3 greater than 3a 39.99 :
2 is greater than 68 105.12 :
3 is greater than & 24.17 é
_Private Benefit 2 is greater than 1§ 48.61 :
: 2 is greater than 3, 39.86 i
2 18 greater tham 4, 106,72 i
3 i{s greater than 4 24.06 4
Social Benefit-Cost Ratic 2 is greater than 1: 36.39
2 1s greater than 3a 51.92
2 is greater than 4 . 72.06
F-Lvate Benefit-Cost Ratio 2 is greater than 1§ 40.55
. " 2 {s greater than 3, 54.58
e 2 is greater than 4 77.00

lNumbers 1 - 4 refer to programs as follows: 1 = auto. : : {
mechanics; 2 = air cunditioning and refrigeration; 3 = practical j

8s(gnificant at .00l level. ’

_bSLganLcanc at .01 level.

'QSLgﬁLficanc at .05 level. . . . C | — 7
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APPENDIX G

CHI SQUARE ANALYSIS

INDEPENDENT VARIABLES BETWEEN PROGRAMS

97

A Al r- Practical -
«anics Conditioning Nursing Cosmetology chi Square
Regions - a

North Florida ©12.9% 0.0% 23.2% 18.8% 31.84

Central Florida . 25.8 45.7 22.2 18.8 df = 9

Southwest Florida 33.9 26.1 26.3 16.8

Southeast Florida 27.4 28,3 28.3 45,9 -
Related Working Experience

Yes 56.5 50.0 54,5 21.8 29,32

No 43,5 50. 45,5 78.2 df = 3
Additional Training . b

Yes - . ’ 17.7 15.2 22.2 6.9 9.43

No - 82._3 84.8 77.8 93,1 df = 3
Emploved During Training a

Yes . 72.6 69,6 26.3 46.0 42,41

No . 27.4 30.4 73.7 54,0 df = 3
Military Service

Yes 11.3 8.7 0.0 0.0

No 88.7 91.3 100.0 100.0
Msrital Status . a

Single . 77.4 32.6 17.2 32.7 61.55

Married, Separated, '

Widowed, or Divorced 22.6 67.4 82.8 67.3 df = 3

: 95.1 6.679
Race 1.3 81, Jes :

Wi ce s %7 18.2 6.9 af = 3

Normhite = : :

) . a
Level of Student 9.1 44,6 51,01
~Secondary Student 60.7 3.8 90.9 55.4 . df = 3

39.3 65.2
.., Non-secondary Student
High School Level Completed 12.9 6.5 7.1 7.9 de.Og

1-3 yrs. ' ‘s 92.9 92,1 -

4 yra. 87.1 93, _
Father's Annual Incomé 17.5 10.8 4.54
~Up to $6,000 gg-g ;Z:Z 20.0 27.7 Af = 9

6,001 - 8,000 231 21.4 22.5 30.1

8,001L - 10,000 32'7 39.3 40.0 31.3 —

10,001 or asbove ‘

831gnificant at .00L level.

bsygnificant at .01 level.

®Significant at .05 level,

dSignichnnc at .10 level.

df = degrees of freedom.
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APPENDIX H

ANALYSES OF yARIANCE OF MEANS OF INDEPENDENT AND DEPENDENT VARLABLES
BETWEEN SECONDARY AND NONSECONDARY STUDENTS!

e N e e
M\
. 411 Programs
Auto Mechanicg Al r-Conditioning Cosmetology Combi ned
N
Mean F-Ratio Mean F-Ratio Mean F-R.tio Mean F-Ratio._
——T N N————— —
‘ : Independent Variableg
"/‘M
Hours of Atctendance :
Secondary _ 915 .06 979 .05 1195 5.87 1073 19.748
Nonsecondary 937 956 1240 - 1227 .
Public Cost (§) :
Secondary 1315 224 T 1297 .02 1612 12.012 1488 30.012
Nonsecondary 1381 1320 1911 : 1838
Private Cost (s) ' . ) ) b
Secondary - 1398 .04 2149 1.42 . 2555 1.00 2271 8.10
Nonsecondary 1364 1894 . 2499 2485
e i NP —
Dependent Variables ' '
TN e e e —
Relatedness Index , d b
Secondary 1.65 .91 1,53 2.53 1.%4 39 1.77 4.70
Nonsecondnty 1.54 1.76 ] 1.96 1.86
Public Benefit ($) e
Secondary 1344 3.7 1931 5.0i 333 .21 940 2.76¢
Nonsecondary 807 3027 441 1224
Private Benefit ($) b .
Secondary ) 1928 3.48€ 1602 - 5,41 273 ".29 774 3.37°
Nonsecondary - S92 2565 381 1037
Public Benefit-Cost Ratig? R _
Secondary . .80 .20 1.64 2,25 .19 .00 .60 2.86°
Nonsacondary .60 3.16 - .19 .85
Privite Benefit-Cost Ratig : c : c
Secondary .30 .25 .90 3.27 .09 .83 .35 2.98
Nonsecondary .39 2,01 : .16 ' : .58
— TN ———
Number of Observations ’
Secondary , Y ) 16 45 107
Nonsecondary 25 30 56 201
Degreea of Freadom 2+8¢ 2,44 . . 2,99 2,306

e g R P

1The practical nurgifR program was omitted from a separate analysis because of the relatively
small proportion of secondgrY srudents, Nine out of ninety-nine students were secondary students.
: C

2DLacounced at 10 pe¥ cgnt rate,
s N

Significant at .0q1 avel,

PSignificant at .01 Leygy.
°Stgnificant ac .05 18,1,

dSLganicant &C .10 1@vqy.

e

A v 7 Proviand by ERIC
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MULT  PLE R'. .RESSION ANALYSES OF socro-

APPENDIX I

99

DEMOGRAPHIC EFFECTS ON PUBLIC BENEFITS FOR EACH PROGRAM

Auto Mechanics

Alr Conditioning Prectical Nursing Cosmatology

b

(s)_

b

(s)

b

(s)

~ Regiuns

North Florid-

Central Flo, ia

Southwest Flo ' *:

Southeast Floriua
Related Working Experience
Relatedness Index
Additional Training
Additional Related Training
Race

White

Nonwhi te
Secondary Student
Father Lived with Family
Marital Status:

Single

Married

Separated, Widowed,

or Divorced3
Father's Annual Income Data
Facher's Annual In

Up to $4,0003

4,001 to 5,000

5,001 to 6,000
--6,001 o 7,000

7,001 to 8,000

8,001 to 9,000

9,00L to 10,000

10,000 or Above
Hours of Atterdance

[

Employed During Training
Involuntary Unemployment
Age

Number of Children

© 730.48

379.60 (304.65)

555.25
1123.63

o

<

1446.75

o

-981.03°

~-506, 38

780.15d

1233.667
1.68

High School Grada Point Average

High School Level Completed
Father's Education
Mother's Education

63,76 (72{93)

(302,87)
(337.44)

(470.95)

(404.34)

707.30b

-1338.22

-656.34
429.76c
=4232.58 (

2529,72P

(268.37)

~700.29

(381.12)

~2466.41 (
~1014.47

(399.98)

(358.96)
(.42)

~1132.18

1877, 282
64.56

(499.98)

(502.36) -724.44% (177.56)

(482.97)
(291.63)
1958.86)

(889.40)
(458.91)
1481.43)

(684.49)
(998.85)

(460.01)
(51.20)

384.99

301.42
~197.04

218.06 .

("91.03)

-532,49°
480. 899

482.46

925.76
678.17
500.23

(195.62)
(32.16)

761.20

275.20

148. 264
-26.2.11

(159.98)

472.13

(588.91)
(261.97)

(252.225

(242.96)

(362.77)
(351.93)
(315.63)

(211.40)

((462.22)
(162.75;'
(25€.68

Nunber of Obﬁervncions

Coefficient of Determination

Mean of Dependent Variable

‘Intercept Term

62
.60

987

~3684,30

(1347)

46

.61
2646
~3724.01

b

of the varfable

ICSignificanc at

aStgnificanc at .00l level.

Significant at .01 level.

.05 level.

d

Significant at .10 level,

1

b is the regression coefficient,

(1653)

99
.64
1252
-213.08

101

.63

(963) 393

~6573.61

(1181)

2(S) is the standard error of the rugression coefficient.

3Th1- regressor of the varfiabla enters
are interprated as deviations ¢

into the intercept term.
rom this regressor.

17 R

“he other vegressors
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MULTIPLE «£GRESSION ANALYSES OF SOCIO-DEMOGRAPHIC EFFECTS ON. PRIVATE BENEF

T

APPENDIX J

10

0

ITS FOR EACH PROGRAM

Pr&ctical Nursing

ogy

Auto Mechanics Air-Conditioning Cosmetol
1 2
b (s? b (s) b (s) b (s)

Regi{ons

North Flor! ‘ ’ '

- L 308.74 (251.90) 404,72, (407.17) -213.48_ (165.62)

. 2 ~979.67" (423.69) -806.96% (163.57)
.cast Fiorida3

Related Working Experience ) . d d
Relatedness Index 467,73 (250.43) 705.18° (397.23) 811.75 (490.00)
Additional Training 937.12 (279.01) 2504.12 (1274.83) -244,7 (138.02) c
Additional Related Training -1389.44 (1215.31) . ~341.01" (150.7%)
Race P
“White 1209.49%(389.40) 2014.13°(746.13)

Nonwhi te d
Secondary Student 604.89 (221.90) 416.12° (209.86)
Marital Status .

Single -618.46 (387.50)

Married -225.00 (144.38) 394.609 (

Separated, Widowed

or Divorced
Father's Annual Income Data
Father's Annual Income

-823.88°(315.

13)

202.16)

Up to $4,000
4,001 - 5,000
5,601 - 6,000
6,001 - 7,000 -413.27 (334.32) -427.94 (345.50) _
7,001 ~ 8,000 4 e,
8,001 - 9,000 6356.96°(330.72) 773.66ﬁ'(301.84)
9,001 - 10,000 2 S61.11° (292.82)
10,001 or above '1029.29%(296.80) . 417.50 (262.62;
Hours of Attendance 1.408 (.35) .60d .35g
twploysd During Training d 2].9.14__1 (155.83. 229.39 (175.90) -
Involuntary Unemployment ~525.84" (282.96) -173.62% (28.90) .
Age 17.95¢  (7.64) 127.87° (35.13)
Number of Children . a ~58.15 (45,10) -212.67 (135.42)
High School Grade Point Average 1447.59% (367.16) 185.18 (137.26) 380.63 (215.23)
High 'School Levyel Completed .
Father's Education ’ . 55.09  (41.90)
‘Mother's Education 47.32 (60,30)
7 . ~
Nuniber of Observations 62 46 99 101
Coefficient of Determination .60 .59 .51 .54
Mean of the Dependent Variable 816 (1112) 2230 (1400) 1056 (831) 333 (994)
Intercept term -3008.92 ©-2430.63 ~492.56 -5885.36

®Significant at
b

c_SLgani cant at

.001. level,
Significant at .0l leval.

.05 lavel,

9dsigntficant at .10 lavel.

1l

b is the regresaton coefficient,

_Z(S) is the standard error of the regression coefficient.

3rhis regressor of the variable en
of the variable are interpreted as deviatio

ters into the intercept
ns from this regressor.

\

term. The othcy rvegressors
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APPENDIX K

WULTIPLE REGRESSION ANALYSES OF SOCIO-DEMOGRAPHIC EFFECTS ON
HOURS OF ATTENDANCE FOR EACH PROGRAM

101

Auto Mechanics '

Alr Conditioning Practical Nursing

Cusmetology

bl (5)2

b s) - b (s)

(s}

Regions .
North Florida

Central Florida
Southwest Florids,
Southeast Flo' i1da
Race
Whice
Nonwhite
Secondary Student
Father Lived with Family
Marical - Scatus
Single
Married . .
Separated, Widowed,
or Divorced
Father's Annual Income Data
Father's Annual Income
Up to $4,0003
4,001 5,000
5,001 6,000
6,001 7,000
7,001 - 8,000
8,001 - 9,000
9,001 - 10,000
10,001 or Above
Employed During Training
Age .
Number of Children

LI |

High School Grade Pt. Average
High lchool ‘Level Completed
Father' . Education

Mother's Education

Related Working Experience

-397.14° (126.83)

-319.54P (117.82)

~200.41 . (154.93)

-267.539 (1641.43)
-427.72% (114.03)

17.82  (13.47)

-193.91

133,08 (125.94)

32.29*

44.39%  (20.47)

© -16.19°
(114.04) -

(8.74)

-124.64  (92.65)

-98.11

-297.94P (111.37) 4
75.959. (40.52)

-364.199 (205.93)
-236.94 (199.81)
159.92 (L04.44)

-313.33  (193.48) 209.50% (108.89)

(4.80)

-19.35  (12.39)

102.98  (96.38)

b

56.38° (17.98)

(65.87)

. d
33.41

(20.04)

-55.509 (30.91)

-25.37

-419,352

27.45

"(15.98)

(56,54)

(21.30)

Number of Observations

Coefficient of Determination
Mean of Dependent Variable '

Intercept Term

62/

.43
924 (351)
177.12

46 99
.51 .15
1379

964 (331) (193)

804.90 1361.00

101
.42

izéo

1280,77

(96)

®s1gnificant at .00l level.

b

Significant at .0l lavel.

QSiénificngt At .05 level.

d

Significant at .10 level.

1b is the regression.coefficient.

2(S) 1s the standard error of the regression coefficient.

3Th19 regressor of the variable enters into the intercept texrm. The other regressors

of the variable are interpreted as dedia;lons from chis regressor.

v
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APPENDIX L

A DISCUSSION AND .CORRELATION ANALYSIS OF THE
RELATIONSHIP BETWEEN COSTS AND BENEFITS

The relationship between Public costs ard publiz
benefits, and the relationship between private costs and
Private benefits were analyzed by means of simple correla-
tion. If significant relationships existed, then it may have
been p0551b1e to project public and Private benefits on the
basis of costs. ' : ' ' | |

However, as seen in the following table, the corre-

in enly one case; for the auto mechanics program, private
Costs were 51gn1f1cant1y (p <.05) related to private bene-
fits. - .

The nonsignificant correlations between costs and
benefits in the vast majority (seven out of eight correla—
tions) of cases suggests that knowledge about the costs of
Vocational education does little good relative to determining
corresponding benefits. Thls Supports the thesis that eval-
uation based upon costs alone is a rather weak form of evalu-
ation, since costs were not 51gn1f1cant1y related to

benefits.
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APPENDIX L.l-(Continued)

CORRELATION ANALYSIS BETWEEN PUBLIC COSTS AND
PUBLIC BENEFITS AND BETWEEN PRIVATE COSTS
AND PRIVATE BENEFITS FOR EACH PROGRAM

Programs
Air
Auto Condi - Practical Cosmet-
Mechanics tioning Nursing ology

Correlation Between N = 62 N =46 N =: 99 N = 101.

Public Costs and

Public Benefits .186 .040 . 194 -.127
Private Costs and S

Private Benefits .271€ .043 -.167 022
Degrees of Freédom , " 60 44 97 99

“significant at .001 level.
bo: .o

Significant at .01 level.
cSignificant,at .05 level.

- ' )
dSignificant at .10 1level.
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K MULTIPLE REGRESSION ANALYSES OF SOC10-DEMOGRAFHIC EFFECTS ON
PRIVATE BENEFIT-

COST RATIOS FOR EACH PROGRAM
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Auto Mechanics

Alr Conditioning Practical Nursing

Cosmetolngv

b

(s)?

Regions

Nerth Florida

Central Florida

Southwest Florida3

Southeast Florida
Related Working Experience
Relatedness Index
Additional Training
Additional Related Tratning
Ruace ’

White

Nonwhite
Secondary Student
Father Lived with Family
Marital Status

Single

Married

Separated, Widowed,

or Divorcedd
Father's Annual Incomw Data
Father's Annual Incoma

Up to $4,000

4,001 to 5,000

5,001 to 6,000

6,001 to 7,000

7,001 to 8,000

3,001 te 9,000

9,001 to 10,000

10,000 or Above
Hours of Attendance
Employed During Training

.43

.70P
.439

.71
-3,62°

3.318

-39
AR

Involuntary Unemployment

Age

Nuriber of Children

High School Grade Potnt Average
High School Level Completed
Father's Education

Mother's Education

~11
.46

c

(.17)

(.éh)
(.25)

(.19)
(.53)

“(.54)

(.02)
(.21)

(.04)

. b ($)

b

(s)

.12

.42
(-42) -.28%

(.07)
(.07)

1.58

.25¢ (.

(.48) L
-.11 (.u

~-.91

.09

1.28 (.77)

=3.147  (1.15)

.99)
.69)

=%
~~

-.23 (.17)

1.08 (.55) a
.00l (.00)

: -.08% (.o01)
.03 (.02)
. (.02)

-.05%

160 (.06)
(.11)
(.11)

-.02 (.02)

.11

.30
.22
.16

.03
.12

(.19)
(.21)

(.08)

(.08)

(.12)
(.16)
(.10)

o)
(.08)

Number of Observations 62

Coefficient of Determination .74
Mean of the Dependent Variable .4S

Intercept Terw =3. ™4

(.93)

46 99

.59

1.67 (2.15) .37 (.41)

7.3L -1.2L

101
.35
.13

—2;89

(.40)

aSignificant: at .90l lewvel,
551gﬁ1f1cant at .0l level.
c’j's‘igni.:f.’i.t:nnt: at .05 level.

dSLgniflcant'at .1Q level,

L is the regression coefficiens

2(S) 18 the gtandard error of thne regression uivefficiant

3his regressor of thy
of the variable are interpraved

O

ERIC

Aruitoxt provided by Eic:

variable enters intm ke intarcept term.
at deviacions {romn Uhids regressor.

Tk~ other regressors
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