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To analyze the differential benefits from vocational
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high school recerds and responses of students to a mail questionnaire
vere put in tabular form for analysis. Some of the findings included:
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- PREFACF.

In June of 1968 the Tennessee Division of Vorational-Technical Education asked \ne authors to conduct
a study of benefits conferred on theii former students as a resu!t of vocational training received in the
system of Tennessee Area Vocational-Technical Schoots (AVTS). The initial study was funded jointiy by
the division of ‘‘ocational-Technicai Education and the Universjty of Tennesse2, College of Education.

The study proceeded through June of 1970, and this monograph reports upon the data collected and the
analysis performed during that period. Subsequent to the temmination of the initial study period, the
United States Office of Education awarded the authurs a grant (OEG-4-70-0053) to analyze further the data
(generated in the initial study) with regard to: (a' estimation of the effect of certain program and student

L

characteristics on th- private and social internal rate of return; (b) estimation of the effect of these °

same characteristics on the income of formes AVTS s’udents; () determination of the efiect of vocational
education on the income-education distribution. These three topirs, although discussed in this moro-

graph, are treated in detail in our report to the United States Office of Education entitled An Analysis of.

Differential Benefits from Vocationa! Training.

Although our initial objective was to estimate the costs of and returns to the AVTS system during,the
period under study (1963 through 1257), the route was somewwhat circuitous. In order to make the final
deteminations, it became necessary to collect and analyz ' many small bits and pieces of information
abo: ¢ the students and the programs in which they studied. This monngraph reports upon the various sub-
topics that were necessary steps for our ultimate computations. .It is the mutual conc! - f the staff
of the Tennessee Division of Yocational-Technical Education and the authors that a compre....vive report
on the data, the method of selection and collection, the preliminary fincings based upon reporiad wage
tates rather than Social SeCurity Earnings, and the lateral subtopics treated at several junctures ir the
stuly would all be extremely useful to other investigators embarking on similar or related ventures, Then,
too, the treatment of the minutae included here may assist the readgr in understanding the assumptions in
our other published reports on this study. , - ,

Since the following chapters are somewhat unrelated to each other in terms of continuity, a brief over-
view of each chapter may help keep the reader afloat. Chapter I, The Economic Justifications of Voca-
tional Training, presents the theoretical case for investments in vocatio.al training as an effective tool
in raisingdlhe income level of a region. Also outlined in this chapter are the general topics investigated
in the study. . K : . : . /

>

Chapter 11, Review of the Literature, traces the hictorical development of the concept of human capiial
and presenis reviews of recent applications of this concept 1o measuremen* of the benefits of investmencs
invocational training. : ‘ . . -

Chapter 111, The Study Population, contains a description of the sample procedure, data collection, and
characteristics of the sample.

Chapter IV, Analysis of Wage Differences Among the Vocationally Trained and Non-Trained, contaids
the analysis of the wage dala reported by the respondents in the questionnaire, This chapteralso ipcludes
a summary of differences in Jaber force participation, unemploymenl, and occupational m5bilily among the
two groups. Cot . .

v

Chapter Vv, Inlerna] Analysisiof Income (Social Security Earnings) Among the Vocaiionally Trained,

contains the analysis of differences in earnings among various categories of former AV{S students tiased
upon studen} characleristics and instructional pagram characteristics. A parallel —atistical analysis of
these differences was subsequently made and is presented in our previously cited report to the United
SlatesQfﬁce of Education, o - o

o - T ‘ - /10 o .

MC o vii
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, Chapter VI, Interral Rates of Return to AVTS Training, contains a brief description of our method of
_— " computing the internal rate of return and our findings. A more complete trcatment of this topic can also be
* found in the report to th2 Office of Education.

\ | 11 o
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SUMMARY OF FINDINGS

t.  From analysis of wage data reported by respondents, AVTS lrainihg resulted in average direct
henefits of s1.57 per week (nrimary effect only). .

2.  From analy51s of wage data reported by respondents, AVTS training r«-su!ted in average direct and
tr.dtrect benems of $7.02 per week {primary and secondary effect).

3. from analysis of wage data reporled by respordents, wage benefits of AVTS training were maxi-
mized among those former students who werd mate, who migrated, and who received substantial hours of
instruction in machine shop, welding, or electhcity-electronics.

4, Other direct effects of AVTS trammg were mcreased {abor force participation, reduced unemploy-
ment, and increased occupational mobility.1 .

5. The cost of AVTS inslruclion during the period studied was $1.52 per hour. =~ .

6. The total rate of seturn on.investments in AVTS training during the period studied was estimated tn
be 6.3 percent; t: the private rate of retum was estimated to be 13.4 percent.

7. Former students with the fowest educational abiiily received the greatest rate of return from AVTS
training based upon analysis of Social Security eamings.2

8. AVTS training was beneficial to former students regardless of prior educational attainment. The
income of grade schoo! dropouts, grade school graduate< ' "1'schoo! dropouts, and high school graduates
tended to be increased in constant ratio.3 .

.

TReger L. Bowlby and William R. Schriver, ‘‘Nonwzge Benefits of Vozational Training: Employability
and Mobility,”” Industrial and Labor Relations Review, Vol. 23, No. 4 (July 1970).

2Roger L. Bowlby and William R. Schriver, An Analysis of Differentia! Benefits from Vocational Train-
ing, Report to the United States Office of Education, Grant No. OEG-4-70-7053, January 31, 1971.

31bid.
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Chapter 1

+

THE ECONOMIC J USTIFICATIONS OF VOCATIONAL TRAININGV

The Tennassee Situation )

During the past d2cade, Tennessee has been faced with three serious social problems; oul-migration
of its people, high unemploymeat rates in many vegions, and a low per capita income. Partly 33 a resu't
of its ties with the nationa! economy and par:ly through its own efforts, Tennessee has lmproved its pos:-
tion S|gn|f|ram|y in racent years.

Employment

Tennéssee has improved its unemployment position relative to that of the nation. From 1957 thiough
1963 the Tennessee, unemployment rate was higher than the national average in every ‘year, but since
19631 it has been at about the same level as the national average. Although Tennessee containedporkets
of high unemployinent (both in social strata and geographic area), the transition from the traditional
employment of the past—farm, forest, and mine--to manufacturing and other p.oduction sectors ias been
accomplished in niuch of the state, particdlarly in the metropolitan and adjacent areas, with few traces of
structural unemployment remaining, However, there are many iso'atea a.eas where the lack of productive
employment opportunities leads directly to high unemployment rates in the area, and indiractly to higher
unemployment yates in the arcas to which the usual out-migration occurs, since migrants €zom undev~loped
aress seidom possess marketable skills. Unemployment persists in certain areas of the state, particu-
larly the mountain and plateau counties oi €ast Tennessee, and a rather large group of rural counties in
c?nual West Tennessee.

Migration

Recent population figures indicate that the out-migration trend in Tennesse~ is slowing and that Lhe
trend may reverse itself. B2iween 1950 and 1960, Tennessee’s popuiation increased by oniy 8.4 percent,
while that of the nation increased by 18.5 percent, indicatling heavy put-nigration.2 'n the same period,-
only 36 Tennessee counties gained in population.3 Since 1960 thw gap has narrowed between the growth
rates in Tennessee and the Natio‘, and the state rate is presently approaching the national rate of approx-
imately 1.5 percent per annum. |t is estiinated that only 13 counties in Tennessee lost population between
1960 and 1968.4 Public and private training and enp!ayment ucportunities have been important factors in
stemming the tide of out-migration.

ncor &

The case of personal income in Tennessee is neither so favorable nor optimistic in outlook. If per
capita income in Tennessee is compared with that of the Nation froin 1550 to the present, Tennessee fa!ls

1Manpower Report of the Presideny, Tables A-1 and D-4.

2Census of Population, 1950 and 1960. ' :

3County and Cily Data Book, 1962.

40rmond C. Cormry, “Populahon Estimates fOI jennessee Counties,’* Tennessee Survey of Business '
(March 1969), p- 3.
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well belaw the national average and is improving its position more slowly than the other states in its
census region.5 In 1960, per capita income ir Tennessee was 69.2 percent of national per capita income
{$1,859 compared to $2,566); in 1967, per capita income in Tennessee vas 75.5 percent of national per

capita income ($2,369 compared to §3, 137).6 . .

Therein lies the crux of the problem. Tennessce's growth in employnent and popu'ation compares
favorably-with that of the Nation, yet the gap in personal income is closirg at an agonizingly slow pace.
In terms of nonagricultural employment, manufactusing, wholesale and retail trade, and services continue

- 1o dominate the Tennessee economy, both absolutely and in rate of growth as employment sectors and as

~ sources of income. Manufacturing appears to be the primary source of inccme generation for the Tennessee
economy, i.e., the economic base. .Therefore, any attempt to raise income significantly in Tzannessee
must concern itself with increasing the efli ziency-of the factors of production in the manufacturing sector,
particularly {abor payments. ‘

If we accept_the econcmic assumption that wages increase as the efficiency of labor increases, we are
* introditced to the proposition that investments in manpower lraining can generate additional income in
excess of the original investmert, This concept has its roots in the thinking of the classical economists
(particularly the writings of Adam Smith and David Ricardo).7 These early ecoromic thinkers were aware
that the productivity of a labor force could be increased by increasing the skill base within the laber

. force, reating additional income to be shared by all society.

The position of advocating vocational training invastments as a method of raising per capita income is
akin to the physical concep! of investing in new machinery in order to increase output. in the context
of the former, investments in training are termed ‘‘human capital.’”” The concept is defined as follows by.
the Department of Economic Affairs of the United Nations: -

It is obvicus, however, that future production may be facilitaled not only by net additions to a
country's siock of conventional capital goods, but aiso by education, on-the-job training, human
migration, acquired knowledge, improvements in health and living standards, and many intangibles
that affect labor productivity. Recognizing the omission of these intangibles in the production
process, the Department asserts that ’depending cn the purpose for which the statistics {of capital)
are to be used, the range of items included in capital fonnation...may vary from a narrow one,
as for example physical plant and equipment, to one which includes also current expenditures for
research, health, and education which improve technology and increase the productivity of the
labor force.”” Hence, these gualitative changes in the labor force represent the application of
capita} to labor; the resulting resource, a hybrid of labor and croital, is often called "*human
capital.””. Since the acquisition and mtainienance of both conventional and human capital involve
real costs as we!l as promises of future returas; there is some symmelry beiween the concepts8

Today much emphasis is being placed upon upgrading the nation’s labor force through investments in
“*human capital,”” Expenditures on vocational education, rather than being conceived as socizl consump-
tion on bebaif of the recipients, are termed capital investments in that the monies create a *'stock of
productive goods'’ that are expected to return in | ater’accounting periods an amount of money far in 2xcess

Switliam R. Schriver, "“Industrialization of the Southeast,’” American Journal of Economics and Sociology
(Januasy 1971), Table Z. - .

6ibid.
7Hans E. Jensen. '‘Moa-Economic Factors in Economic Growth,’’ Tennessee Survey of Business, (Feb-
rudry 1967). . o '

B()uole'd by B. F. Kiker, The Concept oi Human Capital, Bureau of Business and Ecotomic Research,
University of Soulh Carolira, No. 14 (November 1966}, p. 1. .

9
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of the cost of the original investment. The c‘fects of investments in human capital on the American
economy are enormous. It has been estimated that invesiments in human capital in the United States
during the interval 1929-1957 may have contributed a full 20 percent of the Nation’ s economic growth as
measured by changes in the Gross National Product.9

Training investments admmlstere'd through the Tennessee State Department of Vocationa! Education
Alone from fiscal year 1960 through fiscal 1967 amounted to $80,865,120.15. During the last three years
of that period. investments averaged $16,494,239.92, culminating in expenditures during fiscal 1967 of

. $18,910,851.77 (including $766,000 Appalachian funds). Enrollment in 1966-1967 was 124,688, with

2,066 teachers insteucting in the following areas: agricullure, distributive education, health occupations,
home e. onomics, office occupations, technical, and trade and industry.10 Th|s was in addition to training
provided Ly private vocational schools and industry. :

The state vocational training is admlnlslered through high schoors Manpower Dcvelopmenl Training Act
programs, junior colleges, and technical institutes, and area vocational-technical schools, the Iutler

- three being partially provided for by the Vocational Education Act of 1963.

| N

Commonly held assurptions, supported by various studies, indicate that youths and adults receiving
vocationa! cducation are rewarded wit's the ‘‘good life’’ in terms of more favorable employment experi-
ences. Higher incomes, better job security and satisfaction, and geographic and occupational mobility
have all been posited as being positively related to vocational training. Then, too, there is some evidence
that vocational iraining centers may attract industrial development. In any case, investment In vocationaj
training in a region can lead to increased personal incomne in lhat region. :

Unfortunately, upon more rigorous examination, the reIallonshlp between vocational training and favor-
able employment experiences may be less direct and dependable. That is, there are many qualiiying
conditions that relate to the over2ll effectiveness of vocational training, particularly with regard to
benefits to the state or region within which it occurs. To be most effective, vocational training must be
related to the economy of the region. The output of vocational training programs should be related in kind

and quantity to the employment demands of the efficient economic activities of tho region. Consideration -

should a'so be given to skill flexibility to allow for interoccupationa! mobility, and to skill demand in
employment centers outside the region (particularly in the case of high laber surplus areas) 1o allow for
geographic mobility. A vocational training program which provides training output 1o |neff|C|enl economic
activities, i.e., less than average wage jobs, i5 of doubtful value, for it does Imie to talse personal
inzcome and merely shifts lhe training burden from the employer to the public.

There is no evidence lhat the Tennesse? vocauonal training oulpul has not been related to the employ-
ment demands of the economy. On the contrary, the State Department of Vocational Education has attempt-
ed to coordinate its training output with empleyers both formally and informally. This has been especially
true of the system of area vocational-techsical schools; where a primary duty of each school sugerintendent
has been to establish a cooperative relationship with the area employers. However, there has been no
formal method of feedback to the vocational education system in the state to determine ou'put efficiency.
(t would seem desirable, particularly in light of the magnitude of vocational education expenditures, to
compare the effects of the various training programs on the recipients’ employment experiences, wilizing
the results as a regulatory feedback to the vocationalr training system.

The philosophical proposition that education is beneficial lo students can be accepted without serious
question, but it is an "‘unscientific’’ statement in that it cannot be proved or disproved, and it is too

9¢edward F. Denison,‘_The Sources of Economic Growth in the United States and the Alternatives Beforeb
Us (New York: Committee for Economic Development, 1962).

‘OTennessee Division of Vocational-Technical Education, Annual Reports.
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vague to provide guidance to those entrusted with making policy decisions such as the introduction of
new types of programs, the abandonment of old oaes, or changes in emphasis among existing programs.
The seneral approach of this, research project was to accept the proposition that “*aducation is good for
you” as a working hypothesis, then sharpen the proposition by making it more specific. As the proposi-
tion became more specific, it was subjected tu tests as scientific as it was possible to devise. Whether
it has passed or failed these tests, the results have implications usable as guidelines by makess of
educationai policy, and lhe authors have atlemptpd to make these vnpllcallons as clear and specific as
" possible,’ ) . ey,

As a first simplification, the general proposition that education is beneficial will be nairowed to the
more specific proposition that it is beneficial in economic lerms, i.e., that educatinn pays off in dollars
and cents. This has the advantage that dollars and cents are measturable, and so a statistical test of the
hypothesis hecomes possible. It has the disadvantages that it could lead to tie acceptance of a faulty
hypothesis (if economic advantages are offset by non-economic disadvantages), or the rejection of a
valid hypothesis (if non-economic advantages are present notwithstanding the absence of e~oromic advan-
tages). In some areas such an approach may even be rejectad entirely as an improper intrusion of maieri- -
alistic values into what should be a humanistic system; one can imagine, for example, the administrators
of a divinity school who quite properly are not concerned with the doliai incomes of their graduates.

The economic simplification will be adopted as being reasonably well suited to vocational schrols.
This should not be interpreted as a judgment that non-material values have no place in vocational educa-
tion, but only as a judgment that they are unlikely {o be hoth greater in importance and opposite in direc-
tion from the monetary ones. It can be assumed, then, that economic advice is welcome even if it is not
the only advice which is weighed before action is taken,

The second simplification is to narrow the fccus from education in general 1o vocationa! education in
Tennessee’s area vocational-technical schools. Aside from limits on the time and moaey available for
this research, which militate aga.nst a more ambilious project, there is a scientific reason for preferring
to examine a relatively small and homogeneous group of institutions, for averages may submerge signifi-

- cantaspects of the truth.

The proposition tested in the present research may be stated as follows: ‘‘Education received at
Tennessee Area Vacational Schools is beneficial (o recipienls in economic terms.”’ The test consisted
of discovering the post-graduation experience of former students and comparing il to the best'possible
guess as to what v'iis experience would have been in the absence of any postsecondary training.

The Positig ;ofVocauona Education

Basic to the American educational tradition is the assur. ~tion that education is beneficial to all
recipients. This implied premise may be valid i1n the ““consumption’” sense bul it is sub|ecl to legitimate
challenge in the “investment’* sen<e. . .

By the "consumplion" sense is meani the value of education resulting from increases in appreciation
of life from the academic and liberal arts point of view. The individual consumes this good much as he
does other less abstract goods. By ‘‘investmenl’’ sense is meant the value of education as a source of
earning income characterized by education in professional, occupationa!, or vocational schools. ’

Clearly, it may not be assumed that libera! arts and purely 1cademic educaticn as contrasted to pro-
fessional or occupational education, such as engineering of business, are mutually exclusive. Elements
of consumption and investment benefits accrue to each lype of education but in les:er and greater predict-
abte amounts. That is to say, an educational plan designed to increase the quality of life and responsibi-
lities of citizenship, independent of income or productivity considerations, wou!d necessarijy concentrate
on consumplive education, while an edu.aticnal plan designed pnmanly to increase produclivity and
income would logically concentrate on investinent eJducation.

~ .. ‘ 4
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Ko implication is intended that the evaluative criterion of consumptive educatior. is exclusively within
the domain of aesthetics, nor of economics in the case of investment education. A liberal arts education
may enhance one’s econamic well-being just as occupational education may add to one’s aesthetic quality
of life. Alsc, there are major occupations for which societies provide training that may not be ju:tifiable
in termas of an economic investment, e.g.,, a minister, a nuclear bomber pilot, etc; and there are sub-

" populations for which society provides occupational training that may not {and perhaps should not) be
economicaily justifiable, e.g., phys.cally ano meiiially handicapped groups, the aged, etc.

The above notwithstanding, an educationat planner, assuming the rational consideration of available
alternatives, must possess knowiedge crucial to the relationship between *‘investment’’ education and
economic returns. Granted that there are other rational! systems for evaluating occupational education,
the economic understanding remains necessary, if incufficient within itself. It is, th~-:fore, the central
odjective af this investigation to provide a clearer unc2rstanding of the effects of occupational education,
particutariy with regard to long-term effects, in order that "*present vaiues’”” might be more conclusively
stated. - : . .

There exists a well developed body of literature dealing with the subjeci of economic returns to occu-
wational training, generally termed ‘‘human capital”’ studies. Despite increasing know'edge in this area,
certain theoretical and methodological problems remain largely unexplained. A major area of difficulty
has centered around the problem of experimental design, specifically the matching of an experimental

study population with a contro! group of cohorts similar in all measurable respects exc2pt the receipt of

occupational training. This procedure must be followed in orl2r to avoid '’capitalizing’’ extraneous
~ variables such as intelligence, motivation, social class position, etc. Recent studies have resolved many
of the difficulties, but d major hiatus remains in esljmaling tne tim2 length of the positive effacts of
accupational training. Although a positive relationship bet ween occupatir. [ training and income improve-
ment (net above what woiid have been expected without occupational iraining) is well docunented and

supported in the-literature; the duration of the training effect over time has not been decisively determined. -

This 5 a crucial paint, for it is impossibie 19 measure accurately the rate of return on investments in

+ human capital without knowing the net income from the training effect accruing to the recipien® over his
working |°/e and pot mecely the short-term period immediately following training. Then, too, the cffects of
vocational eduCatinn on nongraduates and graduates of high schoo!, rural and urban populations, and
young ygersus old parsons are unclear.

“The results of this study wili offer insights into the basic causal relationship between the indenendent
variable, cccupational training, and the dependent variable, earned income. This relationship will be
rigorously examined by comparing a group of workers.with from one to six years experience in the labor
force subsequent to occupational training with a closely matched cohort group similar in all measurable
respe<ts except occupational *raining.

The Study

An attempt was made to ascertain the einploymen! experiences of a random sample of former students
at Tennessze Area Vocational-Technical Schools. The following relationships were examined in various
combinations:

income, unemployment rale, occupa- : program of study, hours of instruc-
vionai mobility, industry of employ- versus tion, sex, race, urban-rural, 1.Q.,

ment, and geographic rmobility . prior forma! education, and related-
. . ' ness of training to job

In addition to a statistical analysis of tha above relationships, an attempt was made lo measue two
types of effects of vocational t:aining Lpon earned income: (a) primary effects and (h) secondary effects.
The measurement of the primarv effects involved a comparison of earnings of former Area Vocationa!-
Technical Schoc! (AVTS) s'udents with matched cotorts, neither having received any formal training o:
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education beyond high school excepiing the AVTS training rece‘ived by the experimental subjects. Thus,
any carnings differantials eould be directly attributed to AVTS training ceteris paribus. ‘

Measurement of the secondary effects entailed the above comparisons plus additional ccnparisons of -

former AVTS students who received other formal training or education subsequent to AVTS training with
their matched cohorts who may L+..»ieceived additional training or education beyond high schoo!, reject-
ing only those cohorts who were not participating in the iabor force or who received a baccalaureate
degree. These e.rnings differentials would be attributable to AVTS training plus the seguential advan-
tages or disadvantages subsequent o training as compared to their cohorts ~with regard to additional
training programs and education.

An adluncuve measuremz2nt of the ‘‘opportunity cosls" of AVTS t'aining was also made. This was
accomplished by comparing the eamings of AVTS students during training wi*h the earnings of their
cohorts at that time, assuming that the AVTS students could have been earning (he average amount their
cohorts earned had the former not been attending +.VTS. Thus, the hypothesized earnings disadvantage of
the AVTS students would consist of the opporlunily cost of eamred income foregone in order 1o receive
training. The students’ opportunity cost p'us the scnool system cost {social costy comp.ise the total
costs 1o be amortized over the expected working life of the student at the amount of his ear ngs advan-
tage over h|s cohon assumed here 1o be pocitive.

Ob;ecuves

1. To prowde the public {with particular referenc" to policy makars and Ieglslaluve bOdIES) with a
demonslrallon of the effects nr vocational training.

2, To provide admm-slralou and educators, particularly those responsibie for planning and the allo-

cation of funds, with a snecification of re4al|0nsh|ps among afternalive training investment: and

employmem experiences.

3. To provnde immediate evaluation of the effecuveness of the various training programs and to
provide an ongomg method for commued evatuaticn of future training programs.

4. To provide relevant and limely information useful in sludenl guidance and counseling.
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" Chapter fl

y REVIEW OF THE LITERATURE

! 14
The Coicept of Humar Capital

‘First, let us examine the councept of human capital and its development, since with increasing fre-
quency econr;tists aie i@;acting the time-hounored triao of land, labor, and capital. Often this classifica-
tion of resourcés is too ainbiguous for quantitative research. [ particular, the distinction belwéen labor
and capit.t is often found o be unsatisfactory. In an aitempt to find a solution to this problem, many
economists are now utilizi- 3y the concept of ‘*human capital’’ to expiain the investment and returns tol*
skills in the IaDor force. . - N

7 ’ / ) ~ , " "

This is nol to say that the idea of investment in human beings is new. B. F. Kiker points out that
many of the ideas that are a part oi the human capital concez of today had been put forward as early as
Sir William Petty.11 vssentially, the classicists found it difficult to explain the differences in the wages
of skilled vs. unskilled workers. Hans Jensen shows that Adam Smith was aware of the problem of
*acquired skills’’: - o, . ’

(Included among the growth promoting factors are) the acquired and useful abilities of all the

— inhabitants...of society. The acguisition of such tzients, by the maintenance of the acquirer during
his education, study or apprenticeship, always costs a tea) expense, which i5 a capital fixed and
realized, as it were, in his person. These talents, as they make a part of this fortune, so do they

Ijkewise of that of the society to which he belongs.. The improved dexterity of a workman may be

considered in the same light as 2 machine or initrument of trade which faalnates and abndges ‘

labour, and which though it costs a certain expense, repays the expense with a profit.12

In a dsﬂerent passage Smith states:
" There may be more labour {n.an hour's ha.d work than in two hour’s easy business; or in an hour’s
application of a trade which cost ten vears labour to learn, than in a month’ s mdustry at an ordi-

nary and obvious zmpioyment.13

We can be sure lh'd Smith was aware of the fact that training or education leads to higher income. In
fact, enc can find numerous examples in Smith that substantiate the fact that he saw some priority in
censidering training and education as investments in iwuman capital.

Both Kiker and Jensen provide evidence that the conuepl of human capital is well rooted in cla5.5|cal
econdmic literature. They cite examples in Say, Senior, Malthus, an4 Mill indicating that there was con-

cem anong several of the classlcal economists for the investments man makes in himself.14 —

11, F Kiker, ““The Historical koots f Human Capltal *’ Jou.nal of Political Economy (October 1966)

'

12A8am Smith,;An Inquiry into the Ndture and Causes of the Wealth of Nations (Hew York: The Modern
Library, 1927}, pp. 265-265. (As cited by Jensen, op. ¢il.)

13ibid,, p. 31

-~ 14Kiker, ** The Historical Rools,”” 0p. cit., Jensen, 0p. cit.
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With the advent of neoclassicism, however, the concept was all.but abandoned. The neoclassicists

" were concerned with distribution, not with growth. W. Stanley Jevons preferred not o attemp! to extrapo-

late the human capital argument, since the science, as he assessed i1, was not yet prepared for such a

task. Hé states, * it surely would be absurd to attempt the more difficult question (of dynamics} when
‘the more easy one (of statiss). |s yel S0 imperfectly - wnhm our power “15 .

Schultz, however, ciedits Alfred Marshall as the person most responsiblo for the dormancy of the
buman capital concept.16 That Marshall’ did not include investments in humar beings as capital is
certain, In his analysis, ‘/persona) wealth’* was by cefinition also *“internal wealth’* which character-
istically was not exchangeable. Since man's skills and abilities were a part of his personal wealth, they
were also a form of his internal wealth. Marshall did acmit that skill and-internal wealth ~ontribute to the

" p.oduction of mater J wealtn, but insisted that they be omitied from economic analysis in order that the

resulhng theory not be detached fror thie market place. 17 - : ,

Today, economlsts are again concermng themselves wnh the problems of growth and development
Thus, the emphasis has shifted away from the neoclassical concern with distribution to the same problem
that concerned the classicists, namely, producnon One of the revitalizations brought about by this
change is interest in human capltal - . - .

In his presidential address to-the American Economic Association in 1960, T. W. Schultz emphasized
the need for further research in the area of human capital. Schultz beiicves that the investmenis made
in human carital, espegially in thi§ country, have been grossly undesstated. He estimated that during
the interval 1919-1957 the national-income of the United States rose c¢n an average of 3.1 percent per
year. Over the same interval, 1angible capital rose on an average of only 1.8 percent per year.18 Denison
has stated thai 20 percentofthis nation’s economic growth during the period 1929-155/7 may be attributable
to investafents in human capita¥.19 This, of course, is not consistent with the theory that a ¢ountry that
is developing (asthe U. S. certainly did overthe givenintecrval) should be experiencing capital deepening.
Schultz’s  position is that during the pericd, a great deal of investment was made in human ceapital,
accountifig for the seeming contradiction with capital déepening theory.20 However, Becker bas stated '
that the/difference in marginal returns to human and physical capital is approaching zero, and that in-
creas1ni{ human capllal investments will have to be justified by other lhan direct economic criteria.21

Marshall Colberg points out anather seeming paradox that can perhaps be explauned by lhe concept of
investment in human beings.

(\bou& a de_c-ude ago ‘' Leontief's pa[adox'_' received a great deal of attention in the econoniic

)

. IS'W Stanley Jevons, The Theory of Polmcal Economy, Sth ed. (New York: Kelly & Macﬂlilan 1957),
p. vii (as cited by Jensen, op. cil.).

16T, W. Schultz, ‘“Iavestment in Human Capital, ”’ American Economic Review (March 1961), pp. 1-17,

17Alfred Marshall, Prln(lples of Economics (London The Macmillan Co., 1890), pp. i10-130.
- 185chullz, op. cil, cn »

l‘JDenison, op..cit.

20schultz, .op‘ cit.

21Gary Becker, "Undennvestmenl in Educauoni” American Economic Rewew, Proceedings (May 1960),
D 349,
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. journals. ‘Leontief applied his input<cutput analysis to American foreig.1 trade and foind paradox-

*  ically, that out exports were labor intensive, while our imports tended to be capital intensive.

2 simple explanation of the paradox may be that our statisticians have classified foo much of our
1esources as labor and too little as capital.22 .

This brief sketch of the development of the concept of human cabi!al based upon attention given the
subject by economists, reve%‘a the importance of |nvestmems in human resources as a fac\tor in economic
grow!h .

_&ecent Empirical Studies

while human capital may arise from investments in health, labor mobitity, or market information, the
subject of this study will involve only investments made.through one form of education, vocational
training. The study of vocational t-aining abrogates one serious theoretical difficulty of most buman
capital studies, that of solving the consumption-investment dichotomy. For the purpose of this swdy,
vocational training will be treated as a pure investment. )

. Recent Studies

Many empirical studies have attempted to measure the benefit of investment in vocational training.23
Several studies may be chosen as being representztive of the quantifiable approach to the study of human
capital. The authurs have selected studies for discussion that reflect upon the two aspects of central
concern to this study: (1) the length of observation of the subjects in the tabor f0rce, and (2) the method
of treating income and other effects of vocahonaFtr ining.24

¢

22Marshall Colberg, Human Lapltal in So.ﬁhern Deve!opmenl (Chape' H| : University of North Carolina '
Press, 1965), p. 30 .

235ee for example: Michael E. Borus, !’ The Economic Effectiveners of Relraining the Unemployed
Based o the Experience of Workers in Connectictd,’’ an unpubtished Ph. D. dissertation, Yale University,
1964, and ‘' Time Trends in the Benefits from Retraining in Connecticut,”’ Industrial Re'ations Researcl; -
Association, Proceedings of the Twentieth Annual Meeting (December 1967); Arthur ). Corazzini, Voca-
Llional Educatign, A Study of Benefits and Costs, submitled tc the Office of Education, Augusi 196¢;
Adger B. Carroll and Loren A. lhren, *’ Costs and Retumns for Investments in Technical Schooling by a

- Group of North Carclina l-'ugh Schoo! Graduates,”’ Economics Researéh Report No. 5, Department of

Economics, North Carolina Statz University (December 1967); Max Eninger, The Process and Product of T
and | High School Level Vocational Education in the United States, Pittsburgh, May 1965; ). ). Kaufman,
E. W. Stromsdorfer, et al., An Analysis of Comparative Costs and Benefits of Vocational vs Academic
Education _in Secondary_Schools, Preliminary Report, Pennsylvania State University (October 1967);
Danle! C. Rogers, " The Effect of Education on Income,”’ unpublished dissertation, Yale University, 1967;
Earl Man, * A Nationwlde Evaltuation of MDTA Job Training,’’ Journal of Human Resources (Spring  1368);
D. A. Page, “Re(ralmﬁg Under the Manpower Develofiment Act: A Cosl-Benefn Analysis,’’ Public Policy,
Vol. 13 (1964), pp. 257-67; G. G. Soimers and E. W. Stromsdorfer, *‘ A Benehl-Cost Analysis of Manpower
Retraining,”’ Industrial Relations” Research Assuciation, Proceedings {December 1964), pp. 172-185;
Michael Taussig, ** An Econmic Analysis of Vocafional Education in Néw York City Schools,”” a gaper

. prepared for the Conference on Vocational Ed non The Brooklngs Insmuuon, April 17 18, 1967

24A1l studies reviewed by theauthorshave re.ealed atleast some oneiary benefit totherecnpwnt mn-e
short-term. . . RE
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£ Carntoll and thnen?5 found in their study of graduates of a two-yea: techni. -l institute and a matched
i group of cohorts that although the lol;l cost per institute graduate (private and social) was $7,425, it
generated an average return of $1,482 per annum over the expected working life. (A more hiberal etimate
2 was also made based upon a 2 perceat income growth per annum for graduates and control subjects

-alike.) Consequently, arate of return was calculated by both methods resulting in a rate of return of 16.7
o percent and 20,1 percerft, respectively. : :

Borus,26 in his study cf time trends in retraining benefits, found that the average gain in earnings was
relatively large in the fifth year, indicating that the income advantage from retraining persisted even
beyond. The avérage eamings increased at a raie of 6 percent per annum, and Bo:us stated that cost-
benefits studies should project returas over the expected werking life at 6 percent annua! increments.

Kaufman et al.27 ouserved the employmént experiences of a group of vocational-technical schnol
graduates and a matched group of noncollege academic graduates for a six-year period. |t was found that
the vocational-technical group had higher earings and rate of employment, but the employment differexces
were decreasing by the end of the period. :

Corazzini28 measured only starting wages in observing the effects of traiaing in high-school vecational
training programs and post high-school vocational training. He found that post high-schoal vocational
training resulted only in a $160 advantage the first year over the vocational high-school graduate. He
used the one-year observation as a basis for projection over the expected working life and found that if
the $160 differential were discounted at 5 percent, it would not-equal the discounted training «ost ($4,965)
withir: the expected working life of the graduate.

) Somers and Stromsdorfer29 observed the empleyment experiences of a group of area vocational training
- program graduates and a groub\o[mo( necessarily matched * non-trainees.”” They found that the expected
’ benefits over the working life by far exceeded the -costs, but the observation period was only tweniy-fou. .
months, The monthly differential, however, did increase frc.a $61 to $63.

The above cited studies reveal some of the ambiguities in the study of **  cost-benefits of vocational
trairing with regard to duration of positive income effects, aswmplioo\sé and methods involveu in their
~measurements a‘nd diversity of study populations withi~ which the phenomena were observed.

Kaufman30 has leveled some criticism against the work of Corazzini3} and of Taussig32 in cost-
benefit studies of vocalional education not reported upun here. Kaufman stated that neither investigaltol
properly controlied exogenous socio-economic variables, and both made income observations immediately
following graduation only. These investigators did not consider the mi:,_ating effects of participation

25Carroll and Ihnen, op. cit.

268orus, op. cit,
27Kaufman et al.. op. cit.

28A. J. Corazzini, ' When Should Vocational Education Begin?”_The Journal of Human Resources
' (Winter 1967), p. 41. )

29somers and Stromsdorfer, op. cit,
30Kaufman et al., op. cit.
31Corazzini, op. cit.

Q I2Maussig, op. Cit.
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rates upon earned income, but attempted to asrive at income differentials by a coraparison of wage rates.
While Borus33 controlled this latter factor by obtairing individual quarterly earninge amcunts from the
Social Security Administration, he may have failed to match adequately his control group with his experi-
me.:tal group. i : - S

Carroll and 1hnen34 appear 10 have eliminated many of the shortcomi~gs of the other studies reported,
but *hes conclusions are based eczlusively on immediate lavor force experience in a local tabor market
ard a relatively homogeneous study population. )

This study offers the distinct advantages of lengthening the duration of observation to a period of from
ote to five years, increasing the rigor of selecting a matched group of cohorts, drawing the total study
population from a wide geogranhic area and from fiffeen different vocational curricula, and utilizing
individual quarterly income data from the Social Securily Administration. In sumnary, the authors ieel
they can add to the understanding of vocational training effects by combining many of the previously
developed techniques ini; a method that controls the many potentially invalidating variables. Given this
foundation, it will be possible to sharpen the thedretical focus by examining other employment character-
istics that may be associated with vocational training in addition to the wage effccts or AVTS training.

33Borus, op. cit,

34Carvo!l and [hnen, op. cit.
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Chapter I

THE STUDY POPULATION

Sample Selection

During the summer of 196 data coilectors visited the 19 Tennessee Area Vocational-Technical

" Schools in operation at that time and examined the records of their ex-students. The records at Ripley,

Jacksboro, and Crossville were not examined because these schoo!s had not been in operation long

enough to have former students with suostantial hours cf instruction and departure dates earlier han

Jannary 1, 1968, which had been chosen as the cut-off date. Two ex-students selected from the school at

Oneida were eliminated because they left the school after the cut-off date, so the study effecllvely
2xclydes the schoo! at Oneida and includes only 18 schools.

A1 each school a one-in-four sample of all ex-sludems was selected in a random and impartial manner,
so that earh former student had an equal 25% chance of selection as long as the schoul maintained a
permanent record of his attendance. The size of the sample would be a completely accurate indicator of
the number of students who left area schools before the summer of 1968 if every school had uniform and
accurate record-keeping policies and procedures. This may not be the case, because a number of the
samole members-appear 1o have applied for admission to schoo! but never attended classes, nd others
appear to have ceased attending after a day or two of attendance. Some schools probably discarded
records of this type with the result that the sample overstates the number of class attenders and under-
states the number of persons accepted for enrollmenl

The sample numbered 1,701, which implies that about 6,800 students had attended the schools al’some
time but left before the summer of 1968. This total does not include any students v.ho were enrolled in
school at the time the data were collected; it does include students who attenced classes at high-=chools
operating under contract as area schools before the state schools got their own physical facilities.
Additional information was collected about certain students chosen from the 1,701 by examination of
their high-school records and from responses to a questionnaire mailed to them. For most of the 1,701
members of the one-in-four sample, however, the only information available was that collecied from AVTS
records. The form used 1o collect these data is shown in Appendix B as Form A, Tables * 12 below are
all based on this information and provide the best overall picture of the populanon charactensncs of the
entire group of 6,800 " alumni’’ who had left the 18 schools by mid-1968

Characteristics

Table 1 shows marital status and sex for the sample of 1,701 in numbers and percentages. The rates
of marriage do not seem much different from the rates for the general population in these age groups. The
ratio of two males per female probably reflects the kinds of programs offered (most of which appear io be
dominated by one sex) as well as recruiting efforts. The two-to-one ratio of males to females in the area
schools is about the same as the ratio of males to females in the labor force.

Table 2 shows the distribution of 1.Q. scores and the median 1.Q. for 17 occupational groups. 1.Q.
scores are known for only 222 of the 1,701 subjects and were obtained from high-school reccrds. Form D,
reproduced in Appendix B, was used to collect these date. It should be noted ihat Table 2 includes only
high-sct.uol graduates and that these same relationships inight not hold for all ex-students in the 17
programs.
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Table 1

MARITAL STATUS AND SEX OF SAMPLE

Married 'Olher :
Sex Number Percent Number Percent Number Fercent
Male 38% 22,6 753 443 1138 66.9
Female " 206 12.1 37 210 593 33.1
Tetal 591 M7 1110 ' 65.3 1701 100.0
- "y
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in terms of measured 1.Q., the brightest students have tended to study as certified lab assistants or in
electronics, nffice occupations, or refrigeration. The lowest 1.Q.’s appear 2nong students chcosing
welding, Siw.. 8aS engines, auto mechanics, and practica! nursing. 1t is not clear whether these relation-
ships are the result of program choice by the students or the operations of the cc-lnsclmg and guidance
mocedures at the schools.

Table 3 gives the same sort of information with the G score from the GATB test substituted for the 1.Q.
score. The number of observations i, now considerably highar (though GATB scores for a thousand of the
subjects coula not be found in the school records), and the data include dropouts as well as high-schoo!
graduates. Electionics and certified |ab assistant again show scores above the average, joined by draft-
ing, office machine repair, and mi.chine shop. Students ;n small gas engines and weldmg agam appear to
have the lowest levels of general abulny

Taken together, Tabtes and 3 show that the area schools have drawn a considerable range of inte!-
lectuzl talent, with a substantial number cf highly competent students who couid almoast certainly have
succeeded or even excelled in four-year degree programs, and an even larger number with aptitude scores:
so low that their ability to proiit from a two-year program approaching the technical level must be qQues-
ticned. For the siow-leaming group an MDTA-type 2pproach, emphasizing basic education along with
vocational training and short-term courses to prepare for entry-level jobs, may be more appropriate than
the two-year programs of a purely vocational type, aimed at higher skill levels, that appear to be the more
appropriz.te domain for the area vocational-technical schoals. The investigators would estimate the first
group at about 5 percent of the student budy, approximately the proportion of former students with 1.Q.
or GATB G scores uver 120, The group of slow learners can be estimated at about 10 percent of all
students, corresponding to those with GATB scores below 80. There are fevier students with low 1.Q.
scores than with low GATB scores, because 1.Q. sco'¢s were obtained only for high-school graduates.
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Tables 4, 5, and 6 give hours of instruction for each type of program anu show the retention rates for
training in each occupation. All three tables involve_the same information; Taule 4 shows numbers of
students (ahout 100 students are not included in the 1able because their hours of instruction or type of
program were unknown, or because they were in some program such as watchmaking or woodworking that
was too smail to be shown separately and could not be included under any of the 13 occupation groups);
Table 5 shews percentages, and Table £ skows cumulat’ 2 percentages. .

Almost ha!f of the former students in the sample left school before completing 400 hours of instruction,

and more than a third left before completing 200 hours. The practical nursing angd laboratory assistant

programs stand out from the rest in high retention rates, with each holding a majority of its students fo.-

more than 2000 hours. The only other prcgrams that kepl a majority of their students for more than 4,00
hours were drafting and machine shop, and five of the programs had atirition rates over 50% before
reaching even 400 hours of instruction. The high retention rates seem to be associated with licensing or
certification requircments geared to school attendance. Lo -
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Table 7 gives the age distrihution of the sample by single years of age to age 45, with the data grouped

for the 4 percent of the students who were ove 45, A few ex-sludents were ommilled from this tabulation °

because their ages could not be determined fron. school records. Table 8 gives this same information for
years of schoofing. : :

Table 9, like several of the earlier tables, shows the different characteristics of the former students in
terms of the programs they studied at the area voaalional-lechnical school, The columns on GATB and
1.Q. scores repeat dala already presented in Tables 2 and 3. The programs for auto body repaitmen and
laboratery assistants seem to have drawn the youngest students, while median age is highest for office
machine repairmen, nusses’ aides, shoe repairmen, and practical nurses.

Since most of the area schoo! ex-students were high-school graduates, the median years of educatig
. were 12 for most programs. Dropouls and students with only elementary schoaling, however, outnumberéd
high scheol graduates in shoe repairing, cosmetology, small gas engines, and welding.

. Table 9 introduces a variable not encountered earlier, high-school rank. Like 1.Q., this figure was
obtained from high-schoot secoids ofD graduates only {Form D in Appendix B shows tte information collect-
ed from this source) and therefore is available only for the 227 of the 1,701 members of the 25% sample
who ware high-school graduates, Most high-school records showed the rank of each student among the
graduating seniors. The rank was inverted and its base changed to 100 so that the class valedictorian
would have a scoré of 100 for high-school rank and al{ other studenis would fall on a scale from zero to

100. The 227 members of the sample had a median rank of 39, which implies that the typical high-school |

graduale attending area vbcational-technical school directly after high school would rank 39th from the
bottom (or 62nd from the top) in a gradualing class of 100. Here, too, the-e were subslantial differences
among-programs; with students in training as laboratory assistants or for vifice occupations ranking weil
“into the top half of their high-school class, and siudents in refrigeration, radio and TV repair, and auto
mechanics ranking particularly low in high-school  de-poi t averages. It should be emphasized again
that these data apply only to a high-school grad. - sut-sample among the atumni.
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Table 7

AGE DISTRIBUTION OF 1681 STUDENTS

" Years of Age at Time of

- First Enroliment Number of Students Cumulative Percentage
16 14 .8
7 247 15.5
18 351 36.4
19 187 47.4
20 97 53.3
21 80 58.1 '
C 22 77 _ 62.6
23 57 66.0
25 42 72.3
26 32 74.2
27 47 77.0
28 3 789
29 - 40 813
30 23 82.6
31 21 83.4
32 30 85.7
33 20 36.9
34 16 87.8
35 22 - 89.1
36 " 89.8
37 - 12 30.6
38 12 1.3
39 7 917
40 21 33.0 v
1 5 93.3
" 42 18 94.3
43 10 94.9
44 9 95.5
45 9 6.0
46-50 38 98.3
51-55 14 99.1
56-60 8 99.6
61-70 7 120.0
O
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Tahle 8

YEARS OF SCHOOLING FOR 1642 SUBJECTS

Years of Number of Percent of Cumulative
Schooling Subjects Total Percent
1 1 N 1
2 2 A 2
3 0 0 .2
4 3 .2 i 4
5 8 .5 .9
[ 14 9 1.7
7 24 1.5 3.2
£ 103 ] o 63 9.4
9 86 . 5.2 14.7
10 120 7.3 22.0
1 104 6.3 28.3
12 1,100 67.0 95.3
77 4.7 100.0

Mare than 12
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Table 9

VOCATIONAL PROGRAM CHARACTERISTICS

. Median

o Median Median Median Median
Nccupaticn GATB* 1.G. Age Years School * H. S. Rank
AN r n:66 236 n:=165 n:=165 n:35
Drafting “. | 107 100 19 12 26
C onrg n17 n:204 200 n:17
Welding 88.5 92 21 11 26
' - n=202 n=64 n:429 n=413 1=65
Of{ ce Occupations - 97 103.5 19 12 63
n:-64 n=17 n=130 n=129 n=19
Eiect. : . 102 104 20 12 30
n:78 n=21 n=183 n=180 n:22
Auto. Mech, 98 94 19 12 24
n:59 n-16 n:119 ne117' n:20
Machine Shop 101 98.5 19 12 37.5
n:42 ne10 n:97 n94 | N9
Refrig. & A. C. 98.5 100.8 22 12 12
n:16 n-81 ns77
Small Gas Eng. 71 20 10
n:5 n=29 n:29
Cosmetology 94 19 10
12 n=7 n:=53 n«52 n-=7
Radio & TV 95.5 96 22 12 16
n:48 nal17 =95 n=94 n:17
Lic. Prac. Nurse 97.5 © 95 23 12 44
n:6 n:6
Nurse Aid 27.5 115
n:9 n-9
Auto Body 18 12
, n:16 n:16
Shoe Repair 23 9
n=11 n=6 n-13 1h=13 n=6
Cert, Lab. Asst. 106 - 105 -18 12 64.5
» n:6 n:11 n=10
Off. Mach. Rep. ‘ 101.5 32 12
All Programs’ 98 100 20 12 39

*Median not shown where base is less than 5.
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Tat : 10 gives the same information as Table 9, but here the foimer students are dit:erentiated by
scinol attended rather than by program taken in school. It shows farge differences among the schools in
all of the variahles discussed earlier. The differences among schools and the differences among pro-
grams are intariocking in 1 way that makes it difficult to interpret the differences. For example, office
occupations were introduced relatively late at the Knexville School with the result that the Knoxville
sample contained almcsi ne students in this area. Table 9 shows that students in office occupations had
high rank in their high-sa ! class and a number large encugh to exert a strong influence on tha state
total, Knoxville’s median high-school rank o/ 27, among the fowest i the state, may be cavsed entirely
by the fact that little instruction was given in office occupations bafore 1963, and may have ncthing at all
to do witi( the schoo!‘s recruiting or the economic characteristics of the surrounding territory,

El{[lc | 2%
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Table 11 shows the degree of lingar correfation or association among the variables discussed in all the

earlier tables. In interpreting these numbers, the foflowing relationships should be kept in mind. A
_coefficient of +1 represents pesfect positive corelation, If the height of people and their weight had a
correlation of +1, tall people would invariably be heavier than short people, and we could predict a
person’s weight with perfect accuracy if we knew his height. A coefficient of -1 represents equally
perfect, but negative correlation. If heights and weights had a correlation of -1, tall people would
invariably be lighter than short people. We could still predict with perfect accuracy, but our predictions
would be directly opposite from the earlier set. A coefficient of zero renresents no correlation. If heights
and weights had no correlation, a tall person would be equally likely to ve heavy or light when compared
with a short person, and knowing a person’s height would be of absolutely no help inguessing hic
‘weight. A correlation greater than ze’o but less than 1 represents imperfect positive associatioh. This
is in fact the nature of the relationship between height and weight; it will be helpful to know an indiv-
idual’s height if you are guessing his weight, but vou are bound te make a lot of errors in your guesses
if height is all you kiow about the individual. As the correlation gets closer'to zero, your esrors become
more and more frequent and serious. The same is true for negative correlations, which are imperfect as
soon as they become greater than -1 and approach a predictive power of zero as the size of the ¢orrelation
increases to zero. ) ‘ oo
i t.

Table 11 lists nine variables in matrix form, with the correlatiors computed amang ali the variables and
placed at the intersection of the two variables. An example may make this clearer. ‘e wish to know the
correlation between 1.Q. score and high-school rank. We look at the 1.Q. row and follow it to the high- '
schoo! rank column, and read +.35 as the correlation. {We can also obtain this same answer from the
high-schoo! rank row and the 1.Q. column.) Wz conclude that intelligent students tend to rank higher in
their class than dull students, but that the relationship is not perfect. In a small amount of space, then,

" Table 11 presents a great dea! of information. When no figure appears in a cell, this indicates a correla-

tion so low that it may be taken as zero with only a 5% chance of error (1 in 20).
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Table 11 shows 21.significant correlations between the listed variables. In Table 12 the significant
correlations are listed in order of significance. The implications of Tables 11 and 12 can be summarized
in 21 statements, with the descending statement numbers implying a decreasing degree of confidence in
the statement. (1) The higher a student’s score on the GATB G component, the higher his measured 1.Q.
(2) The girls who graduated from high-sckool and attended~AVTS had higher grades in high-school than
boys who did the seme. (3} The married students at AVTS are older than the single ones. (4) Students
score higher on the GATB G when they have more formal schooling. {5) Among high-school graduates, the
students with higher measured 1.Q.’s had higher high-school grades. (&) The younger an AVTS student, .
the higher his 1.Q. is likely 10 be, (7} Girls have higher 1.Q."s than boys when each are high-scheol
graduates. (8) Girls among the AVTS alumni group have more years of formal schooling than boys.

~(9) Younger AVTS students have higher GATB G scores than older cnes. (10) The younger an AVTS

O
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student, the higher his years of formal schooling. (11) The higher a student’s 1.Q., the sooner he will
tend to drop out, and the lower his 1.Q., the lenger he will tend to remain in AVTS., (12) In the student
body, the girls are more likely to have rural backgrounds than the boys. (13) The older an AVTS student,
the more likely he is 1o have a rural background. (14) Students with an urban backgrund tend to remain ’
in AVTS fonger, while sural students drop out quicker. (15) The higher a studenl’s sccre on the GATB G,
the more likely he is to remain in area school, while a low G score indicates a greater tendency toward
early cropouts. (16) Among high-school g-aduates, the younger ones have better grades. {17) Married
AVTS students have fewer years of formal sciooling than others. (13) Married students drop out of AVTS
sooner, while vthers tend 1o stay longer. (19) Younger students drop out sooner, while older students
stay longer. (20) Female students tend to be older than male AVTS students. (21) More formal schooling
helps keep AVTS students in school, and those students with less schooling drop oul sooner. The truth of
each of these statements is confirmed by the coefficient of correlation in Table 12 witn the same number.

t
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Table 12

SIGNIFICANT CCRRELATIONS AMONG THE VARIABLES

M
(2
(3
4
&)
(6
0]
(8)
)

(10)

1y,

('2)
(13)

(19

- (5)
- (16)
- (17)

(18)

(19)

20)

(l21)

+.59r

+.50r

-.49r

+.361°

+.361
-.23r

+.22r

+.191

-19r
-.1§r
;.16r
+.16;
=151

- Y

P13

-.13r

AT

+09r

-.06r

+.06r

+:05r

GATB: X 1.Q.

Sex and High SchooI_Rank
Mari‘tal Status and Age
QATB & Years of School
1.Q. & High School Rahk
1.Q. & Age

Sex and 1.Q.

Sex and Years of School

GATB & Age

- Age & Y'ea(s of Schooling

1.Q. & Hours of Instruction

Sr;-x and U;bé;-RuraI‘Residence _

Age & Urba.n-RuraI R.esif'ience

Hours of Instruction & Urban-Rural Residence
GATB & Hours of Instruction

Ag;' & High Schqol Rank

Maritaf Stau;s & Years of School

Marital-Status & Hours of Instruction

Age & Hours of Instruction

. .

Sex and Age

Years of School and Hours of Ihs(ryciion

'
P 4
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The population characteristic that gives most cause for concern is the ‘“hours of instruction’’ figure,
which indicates that the schools are doing a spotty job of retaining their studenis until they vecome
employable. Even though the schools are geared to individualized inslruction, so that they will discharge
the more apt students before the completion of a full two-year term of ln\S'ructlon it LilmpOSSlble to
- believe that their resources are being utilized efficiently when so many of the alumni have sc few hours
of instruction completed. The authors believe the statistics show that increasing the holding power of
the schools ought to be an important policy goal of the system, and the following tentative suggesuons
are offered in this direction:35

1. The learning progress of each student could be evaluated in a uniform manner by instructors and
reported to guidance counselors, and averige overall evaluation recorded and placed in permanent
records, the latter so that the average and above students wou!d not be penalized in the job market.
For studeats with difficulty in training progress, the counseior and instructor could give individua)
attention both 1o the traiping problem |tsel. and perhaps more lmporlantly to the attercant morale or
ego problems R R -

2.  More individual attention could be given to students by counselors, attendant to problems of personal
adjustment at school, relationship of training at the school to economic improvement i the job
market, helping the student make a commitment to his training period, overcome acute perieds of
discouragement that may result in'drogout, elc. The tone of the area schools may be too training-
centered without enough socia! structure and cohesmn due to xhe transitory nature of the situation
and the short* term 0ul100k

3. The counseling services could be attuned to include attentjon to economic strains the students may

be suffering at home as a consequence of training, problems of adjusling job schedules to schabl
schedules, etc. ;

4, Standards c0u1d be developed to drop students when it becomes-evident thal they will not or cannot
progress in training. Consideration could be given tu accepling students on a provisional basis for a
month or so, spending less tirme.and money on' them in initial stages, wnhh01d|ng expenswe individ-
uahzed training unlll attendance commtlmem has been d°m0nslraled

A 4
\
'

Sub-Sample Selecnon .

Afler examination of lhe characteristics of the entire group of former studenls the next step was the
selection of the subjects to be used in measuring the benefits of training. Initially, five groups were
excluded for the folicwing reasons: (1) If the record indicated that the subject was currently serving in
the armed furces, he was excluded on the grounds that he might be denied an opportunity to use his
training in gainful employment and that his earnings were not likely to bear a close relationship to his
productivity even if hie was able to make yse of his AVTS training in the military service. (2} If the
record showed less than 300 hours of instruction, the student was arbitrarily excluded from further
analysis on the grounds that his training was probably not substantial enough to have much impact upon
his eamings record after leaving.school. An examination of Table 4 will show that large numbers of the
1,701 students were excluded by this sule; the selection of 300 hours (about three months) was arbitrary,
and a h gher or lower limit could certainly have been chosen with equal justification. (3) If the student
left AVTS after January 1, 1968, he was excluded on the grounds that he could not have a full year of
experience in the labor force by the time the questionnaire was mailed in early 1969, and that it was

* desirable to base the study on substantial labor force experience beyond departure from school, nat just
placement on an initia} job. (4) 1{ the record indicated a substantial physical disability, or the financial

. s ‘
35|l must be borne in mlnd that an open admission policy extant in the AVTS system necessarily
relsulls in a high dropout rate. Our suggestions are proffe, :d only to minimize an inherent problem.

3

ERIC SR

DI A .1 7ox rovided by ERIC

v Y- 43

e st et it 5 e



o

support of the student by the state rehabiiitation agency, the student was excluded on the grounds that
his earnings after school would combine the effects of vocational training with the rehabilitation process,
and it would be impossible to separate the two effects. (5) If the record indicated that the student left
AVTS to attend college, he was excluded on the grounds thal his college attendance wou'd (tempora'lly)

tend to lower his earnings though not his earning capacity. . L

After these fwe exc]usmns a net sample of 679 suitable students remained. A QUestmnnalre was sent '
lo each of these subjecls

i Three draft ques;ionnaires were developed on the basis of information required for analysis. A psy-

. chological consultant was used in initially constructing the instruments, -and they were then pretesied for
cognition and comprehensibility of responses by administering them to job applicants at the Tennessee
Department of Employment Security. The questionnaries were modified accordingly. A pretest procedure
"was then developed to determine which of the questionnaires would obtain the highest response rate and
most comprehensive data. Three separate pretest simulations of the actual procedure were performed,
utilizing the students exciuded from the original sample of 1,701 students and selected groups of former
high-school students representing both rural and urban areas. This procedure was necessary in order to
predict the expected different response rates for the former area vocational-technical schoo! students and
their classmates. Higher response rates were anticipated from the former AVTS students who werp
expected to hayve greater appreciation of the vocational orientation of the sludy, and also their addr< e
were more recent. . » . . '

In effect the complexity of the questionnaire was varied with and without a payment, 25 cents in one
"“case and 50 cents in another, to the recipient for services rendered. By far the best results were obtain-
ed by using the moderately complex guestionnaire in the presence of a payment of 50 cents. This com-
bination resulted in a pretest response sate of 75 percent for former AVTS sludenls and 50 percent for the

~ high-school students, with a hlgh qualny of response in Lbth eases.

Appendlx B, Form B, is the questionnaire developed by this procedure and mailed to the 679 suitable
subjects. It was accompanied by a Soctal Security Card (Appendix B, Form C), a covering letter (Appendix
B, Form E), and S0 cents. A postcard reminder was mailed to those not responding to the initial ques-
tionnaire, and another questionnaire and letter (Appendlx B, Form F), were mailed to thosenot responding
to the postcaid. -

N e Vi e o et

Under ideal circumstances, it would have been desirable to select a matched control subject for each
of the 679 students to whom questionnaires were mailed and fromwhomSocial Security earnings records
were sought. This proved impossible in some cases, and it would have been brohibitively expensive in i
others. Again it was found necessary to adopt three exclusions, which are enumerated here, along with ‘
the reason for each exch:sion. (1) Students who failed to graduate from a Tennessee high school were
excluded. It was found that most high schools kept-good records of their graduates, but notof their
dropouts. The sample included a-gid who graduated from high school in Newfoundiand and a man who left
school at age 10 in England. The budget was not adequate to sustain travel to Newfoundland and England.

(2) Anyone born before January 1, 1943, was excluded. The reason was partly expedience, for it was

~ found that school consotidations made maily older records inaccessible, and fewer schools admjnisteTed ,
standardized 1.Q. tests in earlier years. There were also analytical reasons for the exclusion. It was felt { q
that students much more than 20 years old at enrollment were unlikely to be able to give accurate informa- \

* tion about their- educational experiences of so many years ago and more likely to be ‘’ contaminated’’
by other experiences, such as training in the arined forces or on the job, so that their earnings were less
directly related 1o their experiences in the Area Vocational-Technical Schoo!s. (3) Anyone with a record
of college attendance before his AVTS attendance was excluded onthe groundsthat the college expenence
might tend to increase hts earnmg capacity.

The students excluded by these rules were not excluded from the overa!l study, and they redeived the
same questionnaire as the high-school graduates born since 1943. They were excluded from the matching
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" process, and no attempt was made to deduce their probable labor force experience in lhe absence of

vocational training by examining the labor force experience of their untrained schoolmates, The three
exclusions eliminated 345 of the 679 students in the net sample, and attemptc were made to find matched
schoolmates for the remaining 334,

The location of matched classmates involved a visit to each high school which had an alumnus in'the
refined sample of 334. A rumber of high schools in the Knoxville area were visited and a procedure for
data collection was developed on the basis of these visits, The next step was to enlist the guidance
counselors at the Area Vocational-Technical Schools as members of the research team. The counselors
were instructed in the collection of data at a meeting in Knoxvi!le and were given lists of high schools
and students for investigation. They visited the high schools in theit own arces and collected a con-
siderable amount of information about each student using the form attached in the Appendix as Foim D.
The counselors were instructed to select six potential matches for each experimental subject, all with

the same race and sex, and with the closest possible grade-point averages. The other data did not enter .’

into the selection of the six potential matches, but they were subsequently used 10 select the acceplable
malches (usually two or_ three) from the potential matches. . .

In the selection of the acceptable malches, i.e., those high-schoo! classmates resembling the AVTS .
alumni so closely that they could be treated as reasonable sutstitutes for one another, the following
criteria were adopted: (1) students were matched only when their 1.Q. scores differed by less than-10
points; (2) students were matched only when their grade-point averages diverged by less than 10% of the ’
maximum, i.e., by .4 point on a scale where 4 is the highest grade or by 10 paints on a scale of 100;
{3) children of professional or mianagerial fathers were not matched with students having fathers.in other
occupations;36 and (4) academic students (defined as students with two years pf a foreign language, two
years of higher mathematics, and two years of a laboratory science) were not matched with other students.
An attempt was made lo select at least three matches for each former AVTS student, since the pretes! of
the questionnaire indicated lha! the matches would have a lower response rate, -

Eightv-five students were lost in the matching process, because it proved tmoo55|b1e 10 malch themin
spite of the best efforts of the schoo! counselors and return trips to the high schoo! in a {few cases. This
group includes: (1) a number of students who appeared to have falsified their educational attainments on
their AVTS applications, including some who claimed high-school graduation but were knownto bedropouts
and others wHo vere unknown at the high school from which they claimed 1o have graduated; (2) those
with extremely high™or low grade-point averages relative to their measured 1.Q."s indicating great under-
achievement or overachievenient in high school; (3) the graduates of a few high schools merged o1t of
existence, a high schoo! whose records were belng microfilmed, and a high school destroyed by fire, ali
of which made records inaccessible; (1) a black student who attended a predominantly whije high
school; and (5) a few graduates cf extremely smail high schools, in which all pmenual matches nad .
gone 1o college o wese serving in the armed forces.

Two hundred forty-nine matched students remained after these losses, and they were majled the
questionnaire (Form B) along with {'.v a.lachments and follow-up materials discussed earfier. Similar
mailings, with only minor differences in the wording of the covering letter, fotiow-up letter, ang item 8 of
the questionnaire, were sent to high-schonl graduates without tratning in the Area Vocational-Technical
Schools, The analyses presented in Chapter IV are. based principally on the tabulated replies to this
questiomslire inciuding respondents’ <tatement of earnings: the ‘analyses reported in Chapters V and VI
are based upon earnings data later 1euived from the Social Security Administration. ’

ERIC
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36in many cases the schoo' «to ds ¢:d not include parent’s occupallon and in many other cases lhe
schoo! record was not usable be.au 2 it cave an employer or industry mslead of an occupation. |
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Response to the guestionnaire exceerded expectaticns. About 11 percent of the mailing could not be
delivered by the post office. (Some of the addiesses were several years old, and more recent addresses
could ret be obtained even though the guidance counselors atthe high schools and the area schools were
most helpful in 'ocating up-lo-date addresses for the other 89 percent.) Of the letters ueiivered to the
AVTS graduates by the nost office, responses were received in 82.6 percent of the cases. The response
rate was 73.4 percent for the total sample of AVTS ex-students, even if those students to whom it was

impossible t9 deliver a questicnnaire were counted as non-respondents.
AN

Sample Representativeness

The question must now be asked and answered as to the representativeness of the respondents to the
overall study population. Unless there is 100 percent response from a sample, there is always the pro-
blem of determining whether the respondents differed significantly from the non-respondents with regard to
variables that could bias findings hased upon respondent data only. For ~.ample, in this study, if women
responded more frequently than men, urban residents more frequently than rural, non-migrants more
frequently than migrants, or high-earners more frequentiy than low-earners, general conclusiins based
upon the labor force experiences of the respondents could be highly biased in the ¢irection of the over-

“represented subgroups. . .

There are steps that can be taken to avoid this invidious path to confusion. First, one must extablish
statistically whether the respcndents and non-respondents differ with regard to distinguishable char-
acteristics.- If they do not, it may be assumed that the response is unbiased. [f the response is deter-
mined by this test to be biased, an estimate of the bias can be made by comparing the subgroups among
the respondents (rurals with the urbans, males with the females, etc.) to determine how they tend to differ
with regard to labor force experience, If the subsets do differ, then weights can be estimated to apply to
general conclusions, neutralizing specific biases. Or, in lieu of general conclusions, specific con-
clusions concerning only the subgrrups can be made. '

/ N

In this study, the respondents have been compared with the non-respondents with regard to sex,
specific Area Vocational-Technical School attended, instructional program, marital status, GATB G
component, 1.Q. score, age, hours of instruction, and ;ural-urban residence. Statistical tests revealed
that the respondent samp'e was over-reprasented by females and female-related characteristics and, as a
result, appears concentrated in health and office occupations, hi=h in mean rank in high school class and
rural residence.37 This is partially explained by females havius a higher response rate and by a high
service rate in the armed forces for males. The above. rotwithstanding, there is no reason to reject the
assumptions that the male sample members are representative of the male target population and S|m|1arly
for the females.

Characteristics of the AVTS Population

1. A majority of the students (57%) were from the three largest schools, Memphis, Knoxville, and
Nashville; Memphis was the largest school, with 27% of the totai alumni body. .

2. A majority (58%) of the students were in the four largest occupational programs: office occupa-
tions, velding, auto mechanics, and drafting. Office occupations (26%) was the largest group.

3. Forty-four percent of the-student body were unmarried males; the split was about 2 to 1 between
men and women and about 2 to 1 between single and matried.

~

37For a more complete treatment, see R, L. Bowlby and W. R. Schriver, **Non-\Wage Benefits of Vocation-
al Training: Employabifity and Mobility,” op. cit.
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A majority (53%) of the students had reasonably average GATB G scores from 91 to 110; 17% were

extremely high (GATE of 111 or higher), and 29% were extremely low (GATB of 90 or lower),

A majorit? 60%) ot the high-school graduates had reasonabl - wormal 1.Q. scores from 91 io 110,

20% were extremely high (1.Q. of 111 or higher), and 19% were excemely low (1.Q. of 90 or lower),
5 -

A majority (52%) of the students were belween 17 and 20 vears old at first enrollment; ess than

1% were under 17 and 8% were 40 and over, .

Sixly-seven percent of the students were hlgh school graduates; about 5% had some cotlege 9/,,
had no high school and 19% wel? high school dropouts.

[ »

About 2% of the sample were Iost because the school records did not give their hours of class
attendance. Most of them zppearad to he early dropouts, and many of them may have failed to
attend classes at all, Of the remainder, 7.7% attended zero hours, and another 17.1% attended
less than 100 hours. If these three groups.of short<term students are ignored, there are 1,247
students left (out of 1,701) with substantial class attendan«e. The median hours of instruction for
this group 1s 703, 25% have less than 300 hours, and 21% have niore than 1500 hours. Except for .
a group of practical nurses at 2103 hours, there does not appear to be a concentration of students
at any point orn the dis\tribution; they are spread fairly evenly over the entire range. ‘

36



Chapter IV

ANALYSIS OF WAGE DIFFERENCES AMONG THE
VOCATIONALLY TRAINED AND NON-TRAINED !

wage Benefits

The income data used in this chapter were oblained from the questionnaire (Appeniix B, form A) and
" are subject lo several errors. When individuals report their income, they frequently round the figure to
their advantage and generally exaggerate their earnings, as people fiequently evaluate themselves in
terms of their income. Then too, it i's difficult to explain to an individual, particularly one with limited
education, how to compute his average earned income on a questionnaire when one might have to consider
net income before or after laxes, FICA and other company withholdings, overtime, incentive pay, tips or
gratuities, ano profits for self-employed persons. Even if the individual is accurate in reporling his
average rate, we must know how many fuII time weeks or haurs he woiked during a given year in order to
compute his income.

Two questions were asked to oblain income. ‘'Are you self-employed? (no ——yes——), if yes, how
much do you earm (after business expenses) on the average per month?”’; *‘If you-work for someone else,
how much do you earn on the 2wverage before any deductions, counting overtime and incentive pay if you
uscally get it? s per (hour, week, or month).”” Hourly rates were multiplied by 40, and monthly
rates by .231 to convert them inte weekly rates for each individual.

Frequently it was difficult to separate part-time emptoymen® from full-time employment, and wage rates
are of limited use under this situation. If an individua! resorted weekly earnings less than $64, we
assumed that he must be working part-time, and increased reposted earmngs o $64 weckly, assuming the -
minimum wage for a forty hour week. .

The only analysis made with these data was that of comparing the subpopulations of responding Exper-
imental Subjects (attended AVTS for 300 or more hours prior to 1968, graduates of Tennessee high schools,
born in 1943 or after, and were selected in the one-in-four randomly selected sample of all former AVTS
students) with the Controf Subjects (former high school classmates of the Experimental Group individualiv
matched in high school attended, grade point average, 1.Q., sex, rate, parents occupation, and curriculum).

Two sets of comparisons were made utilizing the above data. The first set deals wilh primary wage
effects of AVFS lraining, whlle the second set of comparisons allows some measure of the secondary
effects.

- The primary wage effects of AVTS training are defined as the direct and immediate monelary retuin to
AVTS training and may be measured by comparing '‘pure’’ Experimental Subjects (those without formal
education or training other than high school prior lo AVTS training) with *’pure’’ Control Subjects (those
cohurts reporting no formal education or training beyond high school). Thus, any wage differentials be-
tween the two Groups would be directly attributable to AVTS tcaining, i.e., a negative or positive monetary
relurn to training,.

Table 13 shows rankings of the 59 pure matches by algebraic income differences and reveals the
weekly income reported by the Experimental and Contro! members. Originally there were 73 pure malches,
but 14 were disqualified from the analysis due to geograshic mobilitv: only malches were accepted where
both members were identical in migration.

I' can be seen that the Experimental Subjects had a small average earnings advantage of $1.57 in
reported wage rates for 1968. This would imply a small primary return directly to vocational training, if
probable differences in parlicipation rates between the two groups were not conwdnred The direcl

[mc .



returns to AVTS training were even less than the returns reported by Corazzini.38 It wul be recalled that
he found a positive wage differentiai of $160 annually in his study population using a similar method of
measuring wages. Cerazzini further reported that if the $160 differentiat were discounted at 5 percent,
it would not equal the discounted training cost of $4,965 within the expected working life of the worker

receiving the training.

38Corazzini, op. tit,
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Table 14 shows these same pairs ranked by absolute income of the Experimental Subject and relates
other characteristics of the Experimental Subject. it is important that we note here some income differ-
ences by sex and race. Table 15 shows these differences by isolating these characteristics and the

average income as separate classes. /

Table 15 shows that whilé males had a wage advantage of 6.26 percent, and that the female’s wage

differential of 1.81 pesceat and -7.17 percent for white and black females, respectively, served to dampen

aggregate gains in the whole population. Although economic discrimination against woman and Negroes

_is obvious, i1 is difficult to explain from these dala why trained women arid more particularly Negro women

O

were at an earning disadvantage with their untrained cohorts. Although any conclusion must be highly
tentative at this time, a reasonable explanation is that women, particularly black women, were trained
for low wage occupations relative to the other occupalional alternalives available lo their cohorls.

If we consider, however, a more inclusive return to vocational training, ‘‘secondary effects,’’ the
picture is considerably brighter. To measure secondary effects, the list of pure matihes was expanded to
include Experimental Subjects who ware contarinated with later training or education and Control Subjects
who were likewise contaminated. Rejected from the study population, however, was any subject who
went directly from high-school to college and subjects who reported they were not members of the labor
force, i.c.. were not working or seeking work. This tended to be a bias against the Experimentat Group
since they should, theoretically at least, have higher labor force participation rates.
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Table 15

- "-\ ANALYSIS OF -
. ‘ PRIMARY EARNING DIFFERENTIALS -

Reported Weekly Wage Rate .
E T kxperi ntal Control Difference as Percent
. . " Subjects " Subjects of Control Subjects
s ' . .

27 Pairs: White Males SJG.% ‘ $100.66 +6.26%

25 Pairs: white Females 7176 73.08 -1.81%

¢ Pairs: Neg:o.tfemales ' -~ B83.95 90.43 ~7.47%

59 Ppais: Tjtal _ ’ . 89.31 87.76 .77%
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It will be recalled from an earlier discussion {hat secondary effecis of AVTS training include any
sequential and indirect advantages that accrue to the individual as a result of AVTS training, e.g., higher
eligibility and acceptance into apprenticeship programs and company trajning programs that !ead to higher
paying jobs and seeking futiher training by correspondence courses, private vocational schoofs and
colleges as a result of a favorable training experience at AVTS, etc.

A different set of random matches was drawn accepting secondary contamination as explained above
and is presented in Table 16. The range of income differences for the Experimehtal Subjects was from
+$126.00 per week 10 -$88.00 per week. On the average the Experimental Subjects had a weekly wage
advantage of $7.02 (7.79% highen). This, however, reflects only the gross difference between the wo
groups and contains severai opposite relationships that mu!ually tend o cancel each other,

Table 17 reveals some of the individual relauonshlps within these data by showing for each pair
(Expzrimental and Control Subject) race, sex, and reported weekly wage raie, and by showing (for the
Experimental Suhject only) the program studied in AVTS, hours of instruction received, occupauona[ mobil-
ity during 1968, relatedness of AVTS tra:mng\lo last 1968 occupation, 1.Q., and rank in their high schaol
graduation class. The wage trends of some’ of these characteristics will be shown in later tables and
discussed specifically. §

Tabte 17, in?licating, rank by absolute income of the Experimentat Subjects, contains pairs of 52 males
and 49 females. Fourteen of the female pairs are Negroes. [t is interesting to note that males ledin
absolute wages and that these high-income males tend to be bright (but underachievers. in high school)
and employed in metal-working occupations. All Experimental males combined had an average 1.Q. of
100.4, while the top nine in income had an average 1.Q. of 106.2. Although the average female Experi-
mental Subject was considerably brighter than the male, having an average £.Q. of 102.7, she tended to
be relegated to low-wage occupations. The male Experimental Subjects averaged $113.84 per week, while
their female counterparts averaged only $79.49 per week. Even when number of hours of instruction is
considered, males earned 43.2 percent morej than females but had only 26.1 percent more hours of instruc-
tion. (he obvious interpretation of thesJata is that females were trained for low-wage jobs relative to
males. But_this appears to be in keepmg with pervasive cultural discrimination agamst women working at
high-wage jobs. :

\s
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The data in Table 18 show the difference in average weekly earnings for unpure types as aresult of .
primary and secondary effects of AVTS training. The resutts are in the same direction as those in Table15
that revealed sex and race differences in income, except that here white fémales are at an earnjng dis-
advantage. Female Negro Experimental Subjects earned on the average $15.75 per week more thin their
white counterparts and had a $2.11 earning advantage over their Controt Subjects. This difference between
Tables 15-and 18 may be attributabie to sampling error, but since the cumparison in Table 18 entails 17
more matched pairs {seven more Negro pairs und ten more white pairs), il {s more probable that it reflects
the true trend. The results szem 10 indicate that both the,Negro Experimental and Contiol Sub;ecls chose
occupations less suscepub!e to female and race discnmmauon '

/xg,aln the while male Expenmental Subjects took the day with an 11.8 percent earning advantage over
their Control ‘Subjects that wis ;lmbulable to the primary and secondary elfects of AVTS training. The
Expeiimental Subjects enjoyed a sizoiie average earning advantage of $12. 02 per '‘week over their cohosts.

It was stated earlier in this study that 5eograph|c mobility was controlled. in both the pure and unpﬁle
comparisons, only matches were accepted where both the Experimental and Control Subject had riigrated39

" or where neither had migrated. This maneuver was performed in order to avoid capitalizing mobility and
spuriously accepting its rightful returns as a consequence to either AVTS training or ron-training. Table..’

O

MC .. . . ! ‘ ‘ K 56

19 shows the monetary effects of mobilily on AVTS training. Urder concitions of mobility, the returns to

AVTS fraining were maximized, revealing th2 most extreme income advantage lo lhe Experimental Subjects,’

and allowed them then hlghesl absolute average income. . . : |

I
1

- ’

-~/ -

¢ .
39Geographic mobility was defined as n'rescnl residernce in a county not contiguous to the county
containing the high school from which the subject wus graduated.

<
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Table 18

2 ANALYSIS OF
SECONDARY EARNING DIFFERENTIALS .
Reported Weekly Wage Rates
Experimenta! - Control Difference as Percent
Subjects Subjects of Control Subjects
. ' i
52 Pairs: white Males $113.84 $101,82 +11,31%
49 Pairs: females - 79.49 77.76 + 2.22%
14  Pairs: Negfo Females 90.7 4 87.50 + 3.70%
35  Ppairs: White Females 74,99 73.86 + 1,53
101 Pairs: Total 97.17 90.15 + 7.79%
:
L3
Q
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Table 15 reflects a high degree of continuity with economic theory. Theory halds that there will be
tabor mobility when a geographic wage disparity exists as workers move geographically to obtain higher
paying jobs, assuming knowledge of the labor market and a willingness to maximize income. This trend
apparently existed as evidenced by the data examinaed. It can be seen that when the Experimental Subjects
were immobile and the Conirol Subjects mobile, the Control Subjects had an earnings advantage of 7.8
percent. Conversely, under the opposite conditions the Experimental Subjects had an income adva.itage
averaging 10.5 percent. -

Although not shown in this table, a migration rale was computed from records of all respondir g Experi-
mental Subjects and a corresponding group of their randomly se!r:ted Control Subjects. The group con-
sisted of 125 pairs of matches.40 1t was found that the Control Subjects had a higher migration rate.
Twenty-six of the Control Subjects had moved since graduation from high school, while only 16 Experimen-
tal Subjects had done so, resulting in a rate of 22.6 percent for the Contro!s and 12.8 percent for the
Experimentals. it appears that those receiving AVTS training have a greater apportunity of finding local
jobs. Local jobs may not be the <olution to Tennessee's low income problem, although they do tend to
stem the flow of out-migration. The AVTS trained tend to stay home but at no sma!l reduction of income.
This can be seen in Table 19. Immobile Experimental Subjects lost on the average $27.45 in weekly
inccme by remaining immobile, and even averaged $8.78 behind the untrained but mobile Control Subjects.
The reader is warned that,.:e differences in incone between mobility and immohility groups shown in

" Table 19 are not necessrily pure effects, since the brighter, more competent or more employable pairs of

matrhes could tend to be more mabile leaving a lesser quality behind. The result of this analysis of
mobility is that it indicates a trend toward a positive relationship between mobility and income.

The last variable to be considered in its relationship to, VIS training and income is program of instruc-
Vior. income differerces at a given time may be explained by regional variations, industry variations,
occupaiional variaticns, sex, race, and other iudividua! diiferences. Unfortunately, these factors are
not always mutually exclusive with only one or two of the factors establishing level af income. We wish
to examine here income level by type of occupational training, realizing full well tha: sex, industry, and
individual characteristics tend to contaminate the occupational categories, and that any income difter-
ences associated with these categories may not be totally attributable to the type of training. Neverthe-
less, we shall praceed along this path of establishing different rates of return to the various AVTS training
program,, remaining cognizant of the methodological shortcomings.

40rrom this group were rejected 21 paits for unmatched mobility and three pairs for insufficient wage
data. The remaining 121 pairs were used a% one of the two main samples.



Table 19

.
THE INFLUENCE OF GEOGRAFHIC MOBILITY ON .
SECONDARY EARNING DIFFERENTIALS? | ' .

Reponed Weekly Wage Kate

Experimental Control Difference as Percent
Subjects Subjects nf Control Subjects
101 Pairs: Mobile and Immobile $ 97.17 $ 90.15 . + 7.8
7 Pairs: Both Moile D 122.72 104.05 +17.9
94 Pairs: Both immobile 95.27 89,11 o+ 69
11 Discarded Pairs: Experimental
Immobile but Controls Mobile 103.68 112.45 -~ 7.8
10 DiscardedPairs: Experimental N

Mobile but Controls Immobite ' 793.51 71.93 +10.9

aGeographic mobility was defined as present residence irn a county not contiguous to the county contain-

ing tha high school frcm which the subject was graduated.
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Table 20 shows variations in average weekly income for 10 classifications of AVTS training programs.
A wide range is immediately ubvious in both average o "cupational program earnir:gs and income advantage
over cohorts. “Former AVTS students that studied machin> shop had the highest average absolute income
($129.63 per week) and the highest income advantage over their matched Contro} Subjects ($30.10). The
occupztional category of eipctromcs and electricity was next in magmlude in bolh absolute income and
relative ir.come. .

On the opposite end of the scale the girls wh studied office occupations were absolule|y in the lowest
earning position but were 5.2 percent belter off than their coborts. The students receiving Licensed
Practical Nurse training had the greatest loss relative to their Control Subjects (-15.3 percent) and were
second fram last in average absolute income ($83.13 per week). The unly other category of losers was
auto mechanics, the only male category earning on the average less than $100 per week. These students
~re pn the average 10.5 percent worse off than their matcied Control Subjects.

Non-wage Benefits

Other economic benefits of vocatianal education such as increased employabil*y have been neglected
in most previous studies. Therefore, included in the questionnaire was a section on labor ivrce paricipa-
tion, unemployment, and occupational changes. Thus, it was pssible to compare the employment experi-
ences of the former AVTS stvdents with their untrained cohorts. The analysis of these data and conclu-
sions are the cubject of an article by the authors in the Industrial and Labor Relations Review.41 Only a
summary of the findings is reported here; the reader is referred to the cited article for a more complete
treatment of the effect of vocalional training on emloyability.

The analysis led to the conclusion that vocational training enhances labor force participation, reduces
unemployment, and increases occupational mobiiity, in addition to its known effect of raising income.
This conclusion was derived frorn an analysis of 58 ‘'pure’’ pairs matched in tems of race, 1.Q., sex,
rank in high schoo! class, type of school program, and labor matket aiea 42

O
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Table 20

SECONDARY EARNING DIFFERENTIALS AMONG
CATEGORIES OF INSTRUCTIONAL PROGRAMS

Repoited Weekly Wage Rate

Experimental _  Control

Difference as Percent
Subjects Subjects of Control Subjects
01 pairs $ 97.17 $ 90.15 +7.8
35 Pairs Office Occupations ' 78.01 _ 7402 + 5.2
- 12 Pairs Drafting ’ B 111.32 103.40 + 7.7
11 Pairs Machine Shop - ) 12963 99.53 +30.2
9 Ppairs Auto Mechanics ) 88.80 99.18 ~10.5
8 Pairs LPN2 . . 83.13 98.15 ~15.3
7 Pairs welding 130.37 117.15 +11.3
.7 Patrs Electrical 113.38 93.79 420.9
& Pairs CLAD and ORTC : 83.29 71.81 16,0
6 Pairs Miscellaneous (3 Small ‘ ‘ .
" Gas Engine, 2 Refrigeration '
and 1 Sheet Metal) . 108.24 98.30 +10.6
L jcensed Practical Nurse,
be ertified Lab Assistant.
Coperating Room Technician.
9
S .
)
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Summary

The fabor force experience records examined in this investigation indicate that there was a defis ite
average earnings advantage, at least in the short-run, to mosi categories of AVTS training. This was
determined by comparing a sample of former AVTS studenis with a contiol group of thair high school
cohorts matched as closely as possible except that the latter did nat attend AVTS (or enter college
immediately after graduation from high school). This proceduie allowed us to guess with some scientific
precision what would most likely have happened to the former AVTS students had they not taken their
training. The Jifierences 'n the labor force experiences of these two groups is thus attributable to pri-
mary and secondary effects of AVTS training. .

’

it may be profoundly ixiportant 1o note and describe hriefly the labor market circumstances surrounding
the time period of this investigation. The reader can then more realistically irterpret the findings. Fhe
data were co'lecied during February and March 1969, but referred generaliy to the 1964-1968 period,
depending upon date of AVTS entrance, with emphasis upon 1968 experiences. Two important but not
unrelated events mark this period: (1) an increasing national commitment ta military mobilization with
conscription that had added the spectre of draft eligibility to the employment scene; and (2) the nation
was undergoing an unprecedented period of growth that was accompanied by growth in labor force partici-
pation and wages and a decline in unamployment. ) :

_ These conditions could strongly affect relationships found in this study. AVIS students received
draft deferments, while taeir cohorls were more likely to be eligible, reducing the latter's employability
unti! they becama velerahs or were declared ineligible. The group containing the subjects most immune
from the draft would have a considerable earnings advantage ~wver the draft-prone group. Th-~ other .iti-
gating circumstance was the sustained level of high employment during the period under study. Theve is
evidence that the economy in this cycle gobbles up labor rather indiscriminately, but during recessinns
thnse with less training and skills are unemployed first. If this is the case, AVTS training advantages
could be greater during stable or declining periods. :

Difference in Labor Force Experiences

1. The primary wage effects of AVTS training resulled in a $1.57 per week advantage directly altrib-
utable 10 AVTS training. )

2. The combined secondary wage effects of AVTS training were greater, resulting in an average
" advantage ¢f $7.02 per week. .

3. The secondary waze effects of AVTS training ware maximized among those former students who
were males, those who migrated, and those who received substantial hours of instruction in ma-
chine shop, welding, and electricity-electronics. - '

.
~

4. AVTS Ulaining resulted in higher labor ferce participatior; lower unemployment, and greater
occupational mobility. )
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Chapler V
INTERNAL ANALYSIS OF INCOME (SOCIAL SECURITY EARNINGS)
AMONG THE VOCATIONALLY TRAINED

The rast analysis of AVTS training was based upon income estimates reported in questionnaires by
former AVTS students and their cohorts. The reliabilily of this method of determining income is question-
able since possible reporting errors are numerous. The subject may bias his estimate negatively jf he
suspacts the IRS may become aware of his answer, or positively, to promote self-esteem. Also, recall of
2xact amounts is unretiable, particutarly when coupled with the type of income in which the authors were
interestey: total income eamed from a job before taxes and including overtime {minus costs, if self-

employed).

The income problem was solved at teast partially by relying on the individual eamed income records
af the Socia! Security Administration. All employed persons covered by Social Security (approximately
98 percent of the study populition) pay a fixed tax on the first $6,600 of earned income, and the amount
of the total income is recorded quarterly under the individual’s account number at the Social Security
Administration. As long as an individual eared less than $6,600 per year, his easned income by quarters
could be obtained directly from his Socia! Security record. For a few students, whose annual income
exceeded the $6,6.. limit, annual earnings were extimated by assuming level earnings throughout the
year. However, almost all of the study population earned less than the base annually, and iheir total
recorded income was determined precisely.

Members of the study population were rznuested te sign a Social Security Authorization form, sent
along with their questionnaire, which authorized the Social Security Administration tg release the record
of the amount of individual earnings to the authors on a confidential basis. .

scial Security earnings huve the weakness that not all income is covered. In particular; railrcad
employees, members of the ctassified civil serwce, and certain employees of states, municipalities, and
non-profit corporations are excluded. Only two percent of the study population listed an employer who
was apparently exempt, and their Socia! Security records showed zero earnings even though they reported
employment. In these cases high quarter earnings were estimated fror the worker’s own statement of his
wage sate, multinlying his hourly rate by 520, his weekly rate by 13, or his monthiy rale by 3 in order to
deiermine his quarterly wage rate. About the same number of these multiplied estimates were made for
the Experimental Subjects and for their coborts, s~ that any bias introduced by use of these estimates
should be minimal when the d|fferences .between the two groups are con5|dered

The Sacial Security dita were used to make two kinds of earnings estimites: Eamings and potential
earnings. In estimating earnings, the &ctual quarterly amounts recorded in *::e individual account for 1968
weie used. However, the amount of income determined in this way fluctuated widety due to unemployment
and, more particularly, nonparticipation in the lahor force. This fluctuation would tend to distort measure-
ments of the income value of vocational training. Therefore, potential earnings ware also computed.

Potenlial earnings were determined for ezch individual by selecting, from the whole period over which
there was a record of earnings, the kighest income quartar and multislying this amount by four to deter-
mine the annual potential ea:nings. Of the two, potential earnings was found to be the more stable
measure over time and among individuals. This measure ha:i been used frequer.ly throughout the remainder
of the report in comparing re'ative income differences, among varinus classes, and the reader is cautioned
not to interpret it as an indicator of actual income, .

Similarly, whea computing rates of return, «wo possible edrnings bases for the lifetime estimate were
considered. Since Social Security records are kept by calendar quarters, the first estimate was simply
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the highes’ quarler of earnings from the Social Security record of each individual. This can reasonably be
. taken as an index of the woiker's earning capacity, and quarters of lower earnings could be written off
_on the assumption that the worker was probably wotking below capacity. (This assumption, incidentally,
is used in determining unemployment insurance benefits in Tennessee and many other states.) Logical
support for this approach can be found in the idea that vocational training increases the individuz!’s
earnings potertial, and we are interested in measuring his potential rather than his actual earmings.

Another possible earnings base is the entire period that has elapsed since departure from school, a
period that spans at least a full year because of the selection process used (students who left AVTS after
January 1, 1968, were efiminafed {rom the study a1 an early stage), and includes as many as 18 calendar
quarters in the case of the earfiest student. Use of such an earings base is preferable to the one-
quarter base, since it takes into account the periods of unemployment or nonparticipation in the labor
force, which have a substantial effect Lpon lifetime earnings and mav differ between the mz2mbers of a
matched pdair. However, the longer base period has the disadvantage that it wil! often include quarters
of zero or extremely fow earninge that are related to such erratic factors as iliness, chlldbearlng, or
accidents that have no reasonable economic un!erprelauon S

Rates of teturn on both bases were computed and the results were found to be quite <imilar. Since the

~ high quarter base made it possible (o use a larger sample of 127 subjects {earnings over time were not
Qavailable for some subjects), it was decided !0 use this approach, and all the resulls repoited here were
calculated from the high quarter formula which wil! be described in more detail in the pararaphs that
follow.

Social Securily covered earnings as was staled earlier, are preferable to many other forms of earnings
estimaltes, and the authors believ. thal, in general, earnings estimates from Social Security are more
accurale than the warkers” awn estimates of their earnings which have served as the basis for earnings
estimatas in many ather studies, and whlch were ob(amed on Form 8, the basic questionnaire.

The Study Populatlo': - ‘ ' .

Before the income -analysis, detailed reference should be made to the specific AVTS population of
former students upon which this analysis’is based. Although this is redundanl, confusion may be avmded
by repeating here a brief deflnmon of the siudy population.

This analysus is based upon the study of two samg'es. The first sample consisted of 127 former AVTS
students (Experimental Group) randomly selected from among all former AVTS students who met the foilow-
ing criteria: (&) graduate of a Tennessee high school; (b) born in 1943, or later; (¢) received at least

. 300 hours of AVTS instruction Lefore 1968; {d) had a potential full year of civilian [aber force experience
j in 1958 (excluding military and college) and (e) responded 1o our questionnaire and could be matched.
" Included also in this sample wese 127 cchaiws {Control Group) selected from the high-school graduating

. ¢Glasses of the experimental members individually matched with regard tc sex, age,1.Q., rank in graduating
class, race, and, where the records allowed, program of high-school study and father’s occupation.

The second population studied was represented by a sample of 417 randomly selected former AVTS
students. This population consisted of all former AVTS students who met the following rriteria: (a) had a
year of full civiiian labor force experience in 1968, (b) received 300 or more houis of AVTS instruction
prior to 1968; () were nol students in ather vocational schools or coHeges in 1968; and (d) responded to
the questlionnaires. By definition, this second sample of 411 intivded the former sample of 127 experi-
mental members, excluding me cohorls - : :

The two samples were utilized in two different ways. The sample of 127 experimental members and
127 cohorts was used lo determine rates of return and benefit-cost ratios ‘vhere the matches were reeded
lo estimate, as closely as possible, whal would have been the fabor force experience of the former AVTS
students had they not recewed their training. Many of the restriclions placed on acceplance into "his
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sample were adopted in order to make matching possible. For example, graduation from Tennessee high
schools was a necescary -condition because we could not travel to other stales for matching. Nor could
suitable matches for dropouts be found due to- the scarcity of dropouts at a specific educational level for a.
specific school in a specific year, and the lack of records on them.

The sample of 411is used stnctly in comparmg income effects of various condmons and types of AVTS
training rather than the benefit effects. The analysis, then, is divided into two parts: (&) this chapter
contains an analysis of the varying conditions and types of AVTS training as they relate to income based
on the sample of 411; and (b) Chapter VI contains an analysis of the rates of return to AVTS training
under various conditions using the sample of 127 experimental members and 127 control members.

The Effecls of AVTS Traini ng on Income

Before presenllng the analysis, it is necessary to comment upon the relationships between income and
benefits on the one hand, and types and conditions of AVTS training on the other. Afthough dallar amounts
of income, and benefits assotiated with various AVTS categories will be shown, the degree of association
is not discussed in this study, nor is the statistical significance of the relatinnships discussed. These
topics are treated in detail in our previoi'sly cited repsii to the United States Office uf Education.

The data are presented in tabular form and in dollar ainounls, leaving the more technical problems o.
statistical tests of significance and multiple regression analysis to that report.

Unfortunately, the eariings of women in the United States are much less stable than those of men, as
women enter and leave the labor force more frequently than mer and often have less stable employment
while in the labor force. Thus, male earnings will f,equently be analyzed separately from female earnings
so that meaning is not sacrificed by the averaging of two such diverse groups. Table 21 shows the: distri-
bution of earned income of males who have received AVTS training, by age of the former student in 1968
and by years of education prior to attending AVYS. There appears to be a positive re'ationship beiween
both income and age, and income and education, i.e., income appears to be increasing as .age and prior
education increasa. S — o '

The potential earnings of former AVTS students by age and prior education are given in Table 22. As
one would predict, these average earnings are consistently higher than those shown in Table 21, since
the former consist of high quarter earnings for the subjects, removmg the income effects of unemployment
and nonparticipation.

Table 23 reveals the relationships between the 1968 occupations of the former AVTS students and the -
type of AVTS training received. The training program for each subject was recorded from AVTS records
and from the questionnaire, where the subjects had been asked to Iist their 1968 occupation (the most
recent occupation was used in the case of subjects- who had more than one occupation in 1968). The
occupations were classified into one of the 116 Census occupationa! titlés and were compared with the
description of the AVTS training program curricula received by the subject. The subject was coded
“‘directly refated” when the training received was a specific preparation for the occupation in question;
"*indizectly related”” where the *ransfer of skills learned in AVTS appeared (o offer facility in the acquisi-
tion of the skills required in their present occupation but the training was not a specific preparation
(e.g., training in auto mechanics was designated as indirectly related to air conditioning and refrigeration
mechanics); and ‘‘unrelated’” where there was no apparent. relation between AVTS training received and
present occupation. Some of-the occupations required no formal training, e.g., packager, or assembly
line inspector, while some respondems did not wfﬂcnemly describe their occupanon, dnsalfowmg classi- -
fication.
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Tables 23 and 24 show an apparent negative relationship between relatedress and income, although
this relationship and all of those to be discussed subsequently in this chapter and the next are subject:

" to later revision, as our knowledge of the effects of a specific variable upon income and benefits is

increased through the more precise sceutiny of analysis of covariance. At the present leve! of investiga-~
tion, several interptetations of this negative relationship are possible.. First, one could reason that the
AVTS program gears its output to low wage occupations or industries, and there is some evidence that -
this may be true of training in Office Gccupations and Health Occupations. (Seé Table 25.) o

Another interpretation is that behavioral changes in the former AVTS students, as a consequence cf a
favorable learning experience, counseling, guidance, and identification with the world of work, increased
the rationality and motivation oi the subjects 16 suchan extent that these benefits outweighed those of
a specific skill. That is,, behavior in the fabor market was mose important than skitl formation. Again,
there is same evidence that this principle may afso have been in operation, since average earnings do not
appear to increase with increased hours of instruction, particularly among males in non-certification
programs. (See Table 25.) : .

N

Another interpretation is that the negative relationship between relatedness and income is spuriout

" and explained by other variables. For example, there may be a coxcenteation of females in related occy-

O

pations, thereby reducing the mean income.

-
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_ Tables 25 and 26 si.ow mean income and potential income, respectively, by hours of instruction, in

“seven classes of training programs. In order of highust mean income by program (Total columny, the effect

of sex segregation is obvious. Former AVTS students in the Drafting program (alFough their1968 occupation
was not necessarily drafting) led in mean income, followed by Machine Shop (including Sheet Metal), and
Mechanics and Repairmen (including Electronics, Eiectricity, Auto Mechanics, Refrigeration and Air Condj-
tioning, Small ~as Engines, Radio and TV, Appliance Repairmen, and Office Macaine Kepairmen)., Cosme-
tology had th. jowest mean income, followed by Office Occupations, and Health Occupations (including
Licensed Practica! Nurse, Supply Room Terhnician, Qgerating Room Technician, and Certified Lab Assis-

tant).

Table 26 does not show the same order. Agai.i Drafting led, but this program was followed by Welding,
Machine Shop, and then Mechanics and Repais.nen. The ordes of programs of lowest potential income is
identical to that in Table 25. S -

Tables 25 and 26 also reveai the relationship of income and potential income to hours of instruction.
Follawing the Total row in Table 25, two income peaks can be seen at 1500 to 1899 houss of instruction,
and 700 to 1099 hours. Table 26 shows peaks at 1500 to 1899 hours, and at 300 to 699 hours. Both
tables show decreasing income at 1900 hours and over. Although the whys cannot be answered at this
time, it is apparent that those who remained the longest in AVTS, and who received the greatest numbes
of houss of instruction(in non-certification programs), were not rewarded with the highest income,

* The above situation could be an inherent concomitant of the principte of individual progress utilized
by the AVTS, whereb; the individua! student proceeds through a program at a rate determined by his
acquisition of skill. Ttus, the brighter, more highly motivated students could have reached entry level
skill earlier an?! b en offered jobs earlier than their slower countemarts who remained in training for
longer periods of time, and who never reached the income level of the early leavers.
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Tables 27 and 28 indicate the importance of additional formal training beyond AVTS. The apparent
income increments attributable to AVTS may be less direct than is commonly believed. The datain
. Tables 27 and 28 support the conclusion that indirect income effocts may outweigh direct effects. Earlier
in the study, indirect effects of AVTS were defined as the increased probability of both pursuing and
being accepted into formal training programs such as QJT, Bureau of Apprenticeship and Training Pro-
grams, private vocational schools, and correspondence schools. The return to indirect effects includes
not only returns to AVTS training but atso to the extra training obtained 'ater, bgl as a result of AVIS
training. ‘

Tables 27 and 28 both show that income and potential income increase with amount and relatedness of
additional training. These data were obtained from the questionnaires in which the respondents were
asked if they had received additional training, and if so, what type and of whal duration. Again, their
description of additiunal training was compared with their last 1968 occupation to determine relatedness
and amount of additional training (assuming 100 hours of full-time training per month),

Tables 29 and 30 show mean income and mean potential income, respectively, by sex. The well-known
aarning differences between males and females are strongly documented. In 1968 the female former AVTS
students earned only 60 percent of the eamings of their male counterparis. Even when (he effects of -
unemployment and nenparticipation are removed by comparing potential income differences Letween the
“sexes in Table 30, the females had an earning potential of only 66 percent of that of males.

O
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Table 29

MEAN EARNINGS OF -
FORMER AVTS STUDENTS BY SEXa

[——
Sex ’ Mean Eainings
Male . ‘ $4,594.46 (230)
Female 2,754.88 (140) -

Mean - $3,898.40 (370)

aNumber of observations shown in
parentheses,
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Table 30

EARNINGS POTENTIA
FORMER AVTS STUDENTS

L OF
8Y SEX2

Mean Earnings

Sex
Male - $5,971.00 (252)
female 3,936.89 (159}
Mean ° $5,184.08 (411)

aNumber of observations shown in
parentheses.
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gains of vocationally trained dropoutS;and vocatiorally trained high-school graduates.

Tables X1 and 32 show the relative income afid income potential of school dropouts as a percentage of
high-school graduates, both having received AVTS training. Each column-celt of income was divided by
the fouith column cell (12 years) of income for each cosresponding age. Thus, reading from Table 32 in
the twenty-two-year-age category reveals that tir  oreé no subjects in the sample with less than eight
years of prior educatior); ihe two subjects with _.... years of education averaged 94.7 percent of the
average of the fifteen high-school graduates in that age category; and the six high school dropouts (9-11
years of prior educalion) averaged 85.4 perceat of the same high-schoo! graduates. The Mean row at the
bottom of both Tables 3 and 32 again documents the welt-known relationship between education and
income. The reader is ¢autioned, however, not to interpret this-to mean that high-schoo! graduates nec-
essarily received a relatively greater increase in income over dropouts as a result of AVTS training, for
this quesnon will occupy the remalnder of the analysss of earned |ncome.

An attempt must be made lo answer the question of who recelves the greatest relative_benefit from

" vocatioral training--the school dropout, or the high-school graduate. The authnrs have altempted to do so

and will state their tentative conclusion before presenting and discussing the various tests and results
which led to it. This study suppurts the conclusidn that there is little, if any, 6i.ference between the
expected percentage increase in income of dropouts receiving AVTS training and high-schoo! graduates -
receiving AVTS training, although the hlgh -schoo! gcaduates can expect a greater increase in absolute
, terms. .

There was no practical way to develop a precisely matched coritro! group of cohorts for the AVTS
sample of high-scheol dropouts, because school records for dropouts were genesally inadequate, and the
probability of finding simifar dropouts was smali. It was therefore necessary to depend on published
data. Although not directly comparable, these data were used indirectly to compare and test the relative
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The most convenient data available, in terms of its compilation, was a Current Population Report by
the Bureau of the Census. The dala shown in Tables 33 and 34 were computed feom this publication.
Table 33 shows mean total annual income reported by individuals in a household sample of the national
jabor force. Although 1he data reported in the Current Population Report were for selecteo years during
the period 1956 to 1966, a good fit was obtained by using the straight line projections to 1968 that are
shown in Table 33. These income data in Table 33 are compiled by age and education for a national
sample of nales who had income during the base periods. These income data are not comparable to the
study population income data obtained from the Social Security Administration. The former consist of
various kinds or sources of income, including income earned from jobs, profits, dividends. rent, and
interest, while the dattes consist of earned income only. .8

The reader will recall that it is not necessarily the precise earning amounts that need to be compared
to solve tne problem, but ratios within the data: the income of dropouts as a ratio of the income of high-
school graduates. Table 34 shiows the national sample percentages of the income of dropouts as a per-
centage of high-school graduates by age. The data from the original Current Population Report have now
been converted into an extremely useful form, bacause they are now comparable to the AVTS study popula-
tion data when convested in the same manner.

The solution to the original problem that led us into this maze of ciphers can now be restated in terms
of a test of the data -* hand. [f it is established from Table 34 that, on the average, twenty-one-year-olds
with eight years of education had an incoine of 86.4 peicent of twenty-ore year-o!d iigh-scheol graduates,
one would expect to find that same percentage if the same comparison were made within the AVTS study
population if AVIS training does not redistribute income among persons of differing educational back-
greunds. If within the AVTS study population, the respective percentages for various levels of educational
attainment are less than the national sample counterparts, AVTS nas redistributed eamings upward (giving
relatively more 1o high-school graduates); if greater, AVTS has redistributed earnings downward (giving
relatively more to dropouts); if the same, AVTS has not redistributed earnings (increasel the earnings of
both groups equally). i
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Tabfes 35 and 36 compare the percentages .within the national sample and within the AVTS study popu-
lation. Where the percentages ate negative, the AVTS study poputation eamed a smaller percentage of

high-school graduate income than the national sample.

Table 36 (it is the more useful of the two since it contains more observations of potential earnings),
in the last row showing the mean gain or loss for the three educational attainment groups, reveals that
the AVTS group with fess than eight years of peior education earned 16,36 percent more of the AVTS high-
school graduates’ earnings thaa did the same grup in the nationaf sample. The AVTS elementary group
earned a slightly smalter percentage (-4.63), while the AVTS high-school dropouts earned a slightly
greater percentage (3.82). The overall mean shaws a small redistribution of earnings downward (3.42),
but it is probably not a significant difference. \ .

A different, but not independent, method of examining the same problem with the same two sets of datz
is oresented in Tables 37 and 38. Here, the array in Table 32 was divided by the array in ¥ ole 22, cell
by cell. Thus, in lable 38-gre found percentages (AVTS potential earnings divided by national sample
income) for eaco age and educational group for which there were obs2rvations in the AVTS study popula-
tion, . ’ ’ \ )

Whether or not the percentages are in excess of 100 is meaningless, for the data are not comparable,
But when the percentages in the last column (12 years).are compared with those in the first three columas,
it can be dalermined which educational group exceeded the national sample the most. Again, looking at
the means in the last row, one can see that the high-school graduates had a larger gain than the efemen-
tary dropouts and the elemzntary graduates, but less than the high-schoot dropouts. The mean for fess
than twelve years of educaticn was 143.08 compared with 141,20 for high-schoo! graduates, again favoring
the dropouts by the small difference of 1.88. As before, this difference is probably not significant due to
the [arge variance and small sample. ' , - ' -
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The two sets of data presented in Tables 35 and 36 and Tables 37 and 38 lend strong support « the
conclusion stated eatlier that AVTS training apparently improves the income of high-school graduates
and dropouts by the same percentage.43 Stated in more analytical terms, if percentage of hizh-school
graduate income from Table 34 were plotted along the verlical axis and education along the horizonial
axis, the following relationship would probably obtain: percentage would rise with education but would
have di!fe(ent slopes at different educat.onal levels. The relalionship y - f{x) would be monotonic in-

creasing: 0( lJy< 0.

Figure 1 shows this relationship(curve A) with the mean estimaled income for dropouts as a percentage '
of high-sctiocl graduate income plotted along the vertical axis and years of educational attainment along
the horizontal axis, bath from Table 33. The mean income percentages were weighted by the frequency of
observations in each age group in the AVTS sample to render them comparable, When the smooth, con-
tinuous line is drawn connecting the means, an increasing function does indeed obtain. The low gradient
on the curve between eight years of education and nine to eleven years results from an age bias due to
the high piopaition of the AVTS sample under twenty-two yearc of age. High-school dropouts under
twenty-lwo years of age are, relative to the other lower educational groups, recent entrants into the labor
force, and their educetional advantage has not yet overcome the recency dusadv.mlage (A curve wewhled
equally for all age groups would not overlly reveal this depressnon ) .

1
L~
&

43r¢r a more thorcugh explanation, see R. L. Bowlby and W, R. Schriver, An Analysis of Differenlial
Benefits from Vocalional Training, op.cit.
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when similarly computed mean percentages for the AVIS sample (Table 32) are plotted, and the smooth,
continuous, connecting line is drawn, curve B in Figure 1 is obtained. The similarity of the twa curves is
immediately obvious: the relationship of incom?2 to educational attainmernt appears to be similar within
the labor force at large and within the AVTS study population, Althoigh absolute income has increased
among the latter group, it is in proportion to their probable earnings potential without vocational training.

* The two curves in Figure 1 are not identical but a test of the differences in the two curves would not
show statistical significance, which suggests thal the difference is due to sample bias.44 That is to
say, if a universal curve B were plotted from the earnings data for the targel population uf al! former AVTS
. students, not just those in the study population, it would be superimposed on curve A, -The hypothesis
that the differences in the means are zero cannot be rejected on the basis of the evidence on hand. (Sce
earlier cited report to U. S. Office of Education.) ‘ . ‘ : o
~ Another way of looking al the same relationship is to plot along the y axis estimated income and eam-
ings potential for the national sample and AVTS sample, respéctively, instead of the percentages shown
in Figure 1, and plot educational attainment along the x axis as usual. This is done in Figure 2 for a
slightly different sample of former AVTS students (Table 22) and for national sample means (Table 34)
maltched and weighted by the age observations in Table 2245 Curve A represents the national sample,
and curve B, the AVTS study population.

44)bid,

45The AVTS sample from which the means in Figure 2 were computed is shown in Table 22; and con-
tains eighteen more observations than Table 32 used in Figure 1. In Figure 1, it was necessary to have a
high-school graduate of the same 2ge as each dropout in order to compule the percentages. In Figure 2,
all subjects for which there are income data can be used, regardiess of the matching in age of dropouts
with graduates. : '
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Again, the similarity in the shape of the two curves is obvious. (The age bias is even greater than
before, making the slope in both curves regative between eight years and nine to eleven years of educa-
tion.) Curve B has shifted upward due, in part, to conceptual differences between earnings potential and
estimated incom~ aad in part to AVTS influence, although no support for this latter point is offered here.

~The proportionate increases in income and earnings potential remain indelibly clear. ‘

The evidence presented and analyzed thus far indicates that AVTS training apparently does not redis-
tribute earnings with respect to Jevel of educational attairmeat. The administiation of AVTS training 10 a
student population of diverse educational backgrounds does not increase, or decrease, the earrings
disparity that exists in ttie labor force among workers of differing levels of educational attainment. Ona
more positive note, it is equally true that the earnings of the educationally disadvantaged are just as
responsive 10 vocational training as are the earnings of high-school graduates. .

N
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- ’ Chapter VI

i i INTERMAL RATES OF RETURN TO AVTS TRAINING ~

.

\'acational training can be identified as an investment in human capital, if it can be shown that the
students are more productive than they wou!d have been in the absence of training. It is reasonable to
infer higher productivity from higher earnings. Since the increased eamings and the costs have a common
denominator in dollars, the two can be compared. This comparison is fundamental lo an economic evalua-
tion of vocational education. :

Economic logic leads to & simple trichotomy. If vocational education leaves earnings unchanged
(or lowess them), one should conclude that it is consumption rathe( than investment. If training raises

earnings, but the increase in earnings is {ess than the costs of training, one should conclude that voca- .

tional trainingis aninvestment, albeit a poor one. If the increased earnings are greater than the increased
costs, one can conclude that vocational training is a good investment, and the greater the positive dif-
ference, the more desirable it becomes in comparison with other possible investments.

A comparison of different investinents involves mathematics that becomes a little complicated, and
various economic assumptions can yield different rates of return even though a single compound interest
formula is used in al} the calculations.

If alt the costs were incurred in a single time period and all the benefits came in a single later period,
it would be easy to evaluate different investment projects by simple interest rates. A project with
costs of $50 and benefits of $55 is clearly better than one with costs of $100 and benefits of $106, since
it yields a rate of return of 5/50, or 10 percent as compared o a 6 percent return on the iatter investment.
Using the same logic, an investment costing $50 and yielding a payoff of $55 in one year is better than a
$50 project paying back $58 in two years, for the first investment has a yearly raturn of 10 percent, and
the second has a feturn of 8 percem per year.

Computation of rates of relurn becomes more difficult when costs and benefns take place in more than

" one time period, and the rate of return is calculated by the compound interest formufa. Table 39 shows

Q

some of these complexities by illustrating nine hypothetical investments, with costs and returns spread
over three time periods. Each of these nine investments yields a return of 6 percent per year, compounded
annually, a fact that can easily be verified by arithmetic calculations. It should be noted that although
costs equal $100.00 in each of the nine cases, the total of returns varies from a low of $106.00 in cases
1 and 9 to a high of $112.36 in case 5. This is because of the economic assumption that a daliar today is

worth more than a dollar tomorrow. Investment number 5 requires the largest return lo reach 6 percent,

because it combines the earliest possible costs with the latest possible payback, so *hat waiting time is
maximized and’larges payments are required to co.npensate the investur for this longer waiting.
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: Table 39
v
- | ILLUSTRATIONS OF A SIX PERCENT INTERNAL RATE OF RETURN
Investment : . Costs (=) or Returns (+) “n Each Year
Number Year 1 ‘ Year 2 Year 3
1 . -100.00 - ; 4106.00 0
2 ~100.00 , +7202 + 36.01
3 ~100.00 ' : + 54.54 " 4 5454
4 ~100.00 + 36.72 + 73.44
5 -100.00 : 0o . +112.36
6 - 66,67 * - 3333 . +110.24
7 - 50.00 - 50.00 *4109.18
8 ~ 2233 - S 667 .  +108.12
9 0 S —100.00 : 106,00
!
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Table 39 could be ext2nded to as many tim» periods as desired, and 1he costs and benefits could be
distributed to come as early or late as desired, by the application of the following formula:

EQUATION 1

COST1 + COST2 + COST3 + COST4 , , , 4 €OSTR
(1.060  (1.06)1  (1.06)2  (1.06)3 (1.06)n-1

BEN1 4 BEN2 + BEN3 4 BEN4 . . . + BEN;
(1.06)0 ¢1.06)1  (1.06)2 (1.06)3 (t.oen-1 3

(‘where the cost and benefit subscripts identify the years. Investment number 5 in Table 39 may be used to

illustrate the formula, for (1.06)0 = 1, so that the first cost term eguals 100, and (1.06Y2 -1.06x1.06
= 1,1236, so that the thii. cost term is equal to 112.36 divided by 1,1236 or 100, and the equality is
maintained. The formuta can be generalized and used to compule rates of return other than 6 percent by
subsmutmg1 + 1 for 1.06.
With the aid of this formula, then, the costs and benefits of an investment project can be distributed
in any way that one chooses, as long as the rate of return associated with it is known. More importantly,
- thé converse of this proposition is true; the internal rate of return tor any investment project whatsoever
can be determined as long as we know the amopgt of each cost, the amount of each benefit, and their
spacing over time. Imagine, for example, an investment costing $100 in 1970 and yielding a retumn of
$300"in 200"  The rate of return can be calculated by numbering the years so that 1970 . 1 and
2000 : 31, and applying the formu'a. This gives the equation

EQUATION 2

300

00 : TR

which <an be solved for r since it involves a single unknown. (In this example, r is between 3 and 4
percent.) If the same investment yields a return of $150 in 1985, and $150 in 2000, the rate of return can
be computed by solving for r.

EQUATION 3

150 150
100 = (0 +n’> (1 +ni0

which works out to an ¢ of a little less than 5 peicent. ;

The same technique used in these examples can be used to compute the rate of return for invesiments
in education at Tennessee Area Vocational-Technical Schools. Since it is anticipated that the former
students will receive benefits until the year 2034, and since the system incurred costs in each year from
1963 to 1966, the calculations would be practically impossible without the assistance of an electronic
computer. A computer program was prepared to solve the following equation:

o
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EQUATION 4 : _, /
' 286

G Bi
(1 + n (1 + 0

i1 ) ial

where each of the 285 C's and B’s are costs and benefits, respectively, during a calendar Quarier,
beginning with the third quarter of 1963 and ending with the third Quarter of 2034.

Four items are included as costs: (1) public capital costs, (2) private capital costs, (3} public
operating costs, and (4) private opportunity costs. Each of these four component cost items involves .
difficulties of measurement and some unavoidable guesswork, ‘ -~

The estimate of $5,666,316.85 as the capital cost of all the schools between 1963 and 1968 was

derived by multiplying Professor Bohm's estimate of the annua! cost by 5. (See foptnote 4 of Appendix

A.) This was divided by the 8,156,597 hours of instruction for all AVTS students (taken from Bohm's

. Table 1) to arrive at an estimate of $0.69 per hour of instruction received as the capital cost for each

student. Since the hours of instruction received by each student were recorded from school records, the

. capital costs for each student would be estimated in the sample of 127 by multiplying his houss of in-

struction by $0.69. This produced a range of costs varying from $2,112 for the highest student 10 $210 for

“~~, the lowest student, with a mean of $884 for the average student and a total of $112,247 for the 127 stu- |

dents as a group. - ;

- The privale capital cost was a minor item consisting of the estimated cost of books and uniforms
which the students were required to purchase as a part of their AVTS course. These costs ranged from
$3.45 for a student in sheet mgtal work to $203.20 for certain health occupations; the mean was $39.66

- per student, and the total was $5,033 for the"whole group of 127 students. ’

The third cost estimate was also taken from Professor Bohm's study: in his Table 3, the total of

) ) operating costs at all schools is given as $8.551,923.82 fos the five fiscal years 1964-68, or $1.05 per

- hour of instruction. Applying this figure 10 each of the students gives a (otal of $169,411 in operating
costs, or a mean of $1,334 per-student.

-

Privale opportunity costs afe defined asthe earningsforegone by AVTS students during their attendance
at schoo!. This is the most important cosl of attending schuo! from the siudent’s standpoint. The living
expenses of students in school were nol included as costs, since the subjects would have been forced
to bear these costs whether ur not they attended AVIS. Cnmmuting costs were omitied on the same "
grounds, since presumably the students traveled about the same distance to attend school that they
would have traveled 1o work if théy had not been in schou:. The private opportunity cost of each siudent
during the period of his AVTS attendance was measured by assuning that if he had not gone to AVTS, Le
would have earned (he same wages as his high-cchaol classmate who did not attend AVTS. For 15 of ihe
127 subjects, the opportunity costs were negalive, which means that they earned more money while
atiending AVTS than their high-school classmates of equal abitity. For the 127 as a group, the algebraic
tolal of costs came to $173,309.40, or $1,364.60 per student, This is about $30 more than the operating
costs. it must be concluded, therefore, that even with free tuition, AVTS schooling costs the typical
student somewhat more than the variable costs of oparating the schools after they are built. - .

~

¢ The estimate overstales the net personal costs for sunie AVTS students, because they received veierans’
benefiis.as a partial or tolal offset against their foregone earmings. Since veterans' benefits represent a
cost 1o the laxpayers, however, they should be added 1o the public costs calculated earlier. Inthis
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study, veterzns’ benefits have been neglected entirely, which means that the rates of return are correct
for the society (including hoth taxpayers and students) but too low for the student and too high for the
taxpayers.

The sum of all costs to the students and the taxpayers, as itemized above, is presented in Table 40.
This means that if the training results in increased earnings of $3,622.03 par student, the rate of return
will be zero, for when r is zero, the left and right members of equation 4 will be‘equal. Put another way,
we could set $3,622.03 as 2 * break-even’’ point; positive returns do not begin until the student’s |ifetime
eaming capacity 1s increased by more than this amount. -

The calculation of increased lifetime eamings attributable to AVTS training involves yet another
process of estimation and unavoidable guesswork. The basic estimate is that the observable difference
between the earnings of each pair is attributable to AVTS training, since other factors are held constant
by the mawching process. Sources of earnings data are (1) the questionnaire which was completed by each
student and his match, and (2) a report from the Social Security Administration of the wages credited to
each worker's numbered account. From this were computed the high quarter of eamings for each subject.

Given the high quarter base, further assumptions are necessary to pmject these base earnings over
the expected working life of each individual. The first assumption is that workers wifl increase their
eamnings during most of their working lives because of rising productivity and a secular trend toward
price inflation. The President’s Council of Economic Advisors has estimated the long-term increase
in productivity per man-nour at 3.2 percent per year during recent years, This figure was rounded ipto 4 °
percent 1o give some recognition to the belief that price increases are more likely than decreases during
the working lifetimes of people born during the 1940's. :

/

The age of each individual was obtained from form D of Appendix B. We used this age 10 calculate the
calendar quarter in which each individua! reached age 50, the quarter in which the females reached age
75, and the quarter in which the mal2s reached age 85. Earnings for each student were computed by taking
the highest quarter of eanings as income for the first quarter after departure from AVTS, increasing
these eamings at one peccent per quarter for each quarter until the quarter in which the student reached
age 50, and leveling earnings thereafler until age 75 for women and 85 for men. At each age level, and
for each sex, the probabilities of survival and of. labor force participation were taken from two works by
Stuarl Garfinkle published by the U. S. Department of Labor.46 Earnings for these probabilities were
adjusted by multiplying earnings by the two probability coefficients. ‘

v

46Sart Garfinkle, Work Life Expectancy and Training Needs of Women, Manpower Report No. 12, U. S.
Department of Labor (May 1967), and The Length of Working Life for Mates, 1900-1960, Manpower Reporl
No. 8, U. S. Depaitment of Labor (July 1963).

O
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I ] Table 40

- . L v

Voo COST ESTIMATES FOR THE SAMPLE OF 127 STUDENTS

“

. l\.

A

 Total

Per Student

v

Public {Taxpayer) Costs

Capital Costs (Pfant and Equipment)
: y
Operating Costs

4
\

Total Public Cost

Private (Sludém) Cosls
. 4
Capita! Costs (Books and Unifarms, etc.)

4
Opportunity Costs (Foregone Earnings)

- Total Private Cost

Grand Total. All Costs .

" $112,246.56

$169,410.60

$281,657.16

]

s 5,033.44

$173,309.40

$178,342.84

$460,000.00

s 883.83
$1,333.94

$2,217.77

$  39.66

$1,364.60

$1,404.26

$3,622.03

i
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A numerical example may make the specifications of the eamings mode! clearer. A student born in
the first quarter of 1948 attends AVTS during all four quartess of 1967 and leaves Juring the fourth quarter
of 1967. He works in covered employment during 1968 and answers the questionnaire during 1969, so that
his earnings for each quarter of 1968 are obtained from the Social Security Administiation. The highest
quarter of the four is seiected, and these earnings are imputed to the first quarter of 1968. If high

- quarter earnings are exactly $1,000, the 1 percent rule will be applied and earnings of $1,000, $1,010,

$1,020.10, and $1,030.30 will be estimated for the four quarters of 1968, and $1,040.60, $1,051.01,
$1,061.52, and $7,072.14 for the four quarters of 1969. By the first quarter of 1998, when the subject
reaches age 50, his earmngs are estimated at $3,279. 53 They remain at that level untii the frrst quarter
of 2033.

for each quarter between 1968 and 2033, the earnings are adjusted to account for the probability that
the individual might be dead during the quarier, or that he will be living, but not in the labor force. At
age 20 the probability that he is living is 1.0 ( a cestainty, since he answered the questionnaire), and the
probability that he is in the labor force is .829 (taken from Garfinkie’s publication cited earlier). Mul-
tiplying $1,000 x 1 x :829, the student’s eamings can be estimated at $829 for the quarter. By the time he
reaches age 30, his quarterly earnings will have increased to $1,488.87, but the chance that he will be
alive has fallen from 100 percent to .982. Since 96.8 percent ¢f all 30-year old maies are in the labor
force, the earnings of the imaginary student in the first quarter ot 1978 would be estimated at $1,488.87
x .982 x .968 - $1,459.13. The same calculations for age 50 give $3,279.53x.897 x 95. 52,794 65.
At age 84, in the year 2032, the assumptions are that the worker will still be eaming $3,279. 53ifhe is
alive and in the labor force. But his probability of life is only .141, and his probability of being in the
labor force is only .102 if he is alive. His 2032 earnings are estimated by multiplying by both factoss,
and a figure of $47.17 is reached. Sihce the present value of $47.17 in the year 2032 will be less than $2
in 1968 when discounted at 6 percent {it will be recalled that only present values are used in calculating
the rate of return) this method gives very little weight te possible earn.ngs at such advanced ages.

Itis agarn apparent that these calculatrons are practical only with the aid of a computer, but become
reasonably simple andlstralghtforward as soon as a computer program is written to perform the laborious
computations outlined in the last two paragraphs. It is also clear that the answer will be conditioned by
the nature of the assumptions outlined here, many of which are quite arbitrary. It might be assumed, for
example, that all students will retire at 65, and that nat one of them will die before age 65. HRis earnings
might be reduced further to adjust for the possibility.of unemployment.

Any of these assumptions would produce a dtffe:ent rate of return, but it shou!d be emphasized that
exactly the same assumptions are made to project the lifetime earnings of both the AVTS students and
their untrained high-school classmates. It follows that the estimate is unbiased in the sense thal any
changed assumptions have an equal probability of increasing or reducing the computed rate of return,

As a matter of interest, the lifetime eamings in dollars that result from the cdmputor program described
here might be noted. The *“richest’’ student had high quarter earnings of $2,942, or $227 per week. This

-figure was used lo project his lifetime earnings potential at more than $1,220,000. One of the untrained

coborts had everi higher earnings in his peak quarter, and his lifetime earnings were estimated a!
$1,432,000. Most of the subjects were considerably ¥0wer, and the median lifetime earnings of the 127
was about $300,000.

The Results ' ' -

The internal rawe of return on all costs for the sample of 127 students was 6.3 pescent when all four
types of cost in equation 4 were included and it was solved for r. This means that the taxpayers and the
students collectively earned this rate of return on their capita! investment in the schools as a group, with
all forms of training considered together. The model shows the taxpayers and students sharing the costs
and the students collecting allthe benafits. Of course, taxpaye:s receive benefits from the higher incomes
of AVTS graduates, since the AVTS students may be presumed to have lower rates of incarceration and
vsclfare payments by virtue of their higher incomes, and since businessmen who trade wrth them will find
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the AVTS students better customers. (This latter phenomenon is the one econamists refer to as the
“multiplizr effect.’”) :

Since it is impossible to measure the benefits 1o the taxpayers, they will have to be neglected, which
means that the 6,3 percent estimate i5-100 low. Another rate of retum can be compuled ignoring the
laxpayer cost, which makes the rate of return symmetrical in the sense that the benefits and costs of the
same people (the 127 former AVTS students) are included. This computation involves the same equation
4, but with only the private costs {books, uniforms, and foregone income) included in the left member,
The private rate of return computed this way is 13.4 percent, which measures the benefits the typical

" AVTS student derives from his school experience in relationship to his personal cosls.

The same technique used to compule rates of return for the 127 students can be used to compute rates
of return and private rahs of return for subgroups wnhm the 127. The rates for 18 such subgroups are
shown in Table 41.

These rates of return, il will be recalled, take costs as well as benefils into accqunt. Thus, females
may have a higher rate of return than males even if their dollar benefits are lower, if their costs (partic-
ularly foregone earnings) are sufficiently lower than male costs to more than offset the difference. The
differences among gr~ps, such as the high returns to welders and low returns to students of drafting and
health occupations, are also influenced by hours af instruction, since the formula used makes all public
costs a function of instructional hours. A long program will consequently tend to have a lower rate of
return than a short one, if the short program can produce equal dollar benefits. .
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Table 41

k=

RATES OF RETURN FOR THE SAMPLE AND VARIOUS SUBSAMPLES

* N

: s Total Private
: . - Rate of Rate of
Number of Return = Return
Nature of Group ) Students {percent) (percent)
All students . : 127 .63 13.4
" Males : : 62 23 5.9
Females 65 10.0 . 26.5
Students who remained in their home )
counties or 2n adjacent county m - ) 3.2 . ’ 71
Students who moved ‘ 18 ' 19.5 S %
Urban students ' . 35 . + +
Rural students - a2 8.6 - 16.4
: Students with low (90 or less) 1. Q. - 20 29.1 - 73.6
N Students with medium (97-170) 1, Q. ° . 65 5.9 . 12.0
Students with high (111 and over) I. Q. 23 + +
Jobs closely related to AVTS training .82 8.5 16.1
Unrelated jobs ’ 42 : + +
Orafting - .17 .+ ) .+
Welding P 1 9.0 *
Office occupations - 46 11.2 27.7
Mechanics and fepairmen 22 10.7 : 20.0
Machine Shop - , " - 147 27.2
Health occupations T 20 0.8 4.3
Students with no training except . :
AVTS and completely untrained : . )
high school classmates ‘ 89 4.5 . 9.9

*More than 308 percent (too iligh 10 compule).
4Less than zero {too low to compute). ) N
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The data in Table 41 indicate that the rate of return is higher for females lhan for males and higher for
rural students than for urban ones. They also give a number of other indications of the particular groups
of students whose training has yielded the highest benefits both on the basis of social costs (the secend
column} and on the basis of the student's personal cost (the third column). These results need (o be
interpreted with caution, for a number of variables influence each rate of retum, The high rate of return
for females, for example, could be the spurious result of a high rate of return for training in office
occupations, and it is possible that a higher rate of returii for males would be obtained if more men were -
trained for office occupations.47 Alternately, it is possible that the apparent high return for training in
office occupations is not genuine, but only a reflection of the fact that the true rate of return for femaley
is higher than the rate for males. Tahle 41 by itself cannot tell us which of these theories to accept, for
it gives only the resulis, and not tie causes. Al the samc time it is suggestive of areas for future study
and, in the absence of such research, ii is reasonable to guess lhal the general picture presented is an
accurate one.

Cost-Bepefil Ratigs
“ After the intema! rates of return are known, it remains to pass a final judgment and determine whether”
the rate is high or low. In the case of a business firm, the investment project can be evaluated with
reasonable objectivity only if the price of money lo that firm is known. A profit-seeking tusiness needs
to know not only that an investment yields 8 percent, but whether the cost of funds associatad with |he
investment is 6 percent or 10 percént, for the investment wil! clearly be profitable in the first case and a
losing one in the second place.

The computations here indicate that a potential st.dent whe had to horow money from a loan shark at
50 percei.t would probably be well advised to forego training, but that if he can borrow the money from a
bank at 7 perceat he will probably collect benefits sufficient lo repay his porsonal cos!- and reap a
handsome surplus in addigion. At any rate, the range of rates is such that as long as the schools remain
free of tuition there can be tittle doubt that most progiams wili be remunerative in economic terms, at
least (o rural students with academic abilities Lhal are average, of below average.

If an altempt is made 1o evaluate the rate of return from the slate government’'s slandpoint, the problem
is even more difficult. As was noted earlier, the computed rate of return neglects economic benefits Lo
any bul AVTS students and, of course, neglects non-economic bernefils that are certainly reievent to slate
government even though they are of no importance 1o a profil-seeking business firm. Even from a purely
financial standpoint, itis difficultto guess the cost to the State of Tennessee of borrowing money between
now and 2034, when the benefits ¢f students trained before 1968 finally terminate in the model, and
widely different rates would certainly be oblained in different time periods.

ftis expecled that over the next fifty years the state will be able to borrow money al something like a
4 percent interest rale, and we believe that 4 percen! is a reasonable rate of return for the state o0 expect,
particufarly since there are unmeasured benefits that are clearly positive in additica to the anes whlch
were measured in lh|s study.

It follows that the schools have been a good mvestment from the state’s slandpaint. There is every
reason to believe that lhey will orove even more desirable in'the future, particularly since according o
Prolessor Bohm's analysis it can be expected that the cost per hour of instruction will decline as enroll-
ment expands, and is probably aiready lower than indicated by the cost figures of the past.

In the final analysis, each reader of this report will have to decide for himself the rate of return that
IS necessary (o conshitute a ' good”’ investment, just as each investor must decide whether to altempt to

471bid. .
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increase his capital rapidly by buying ‘‘growth stocks’’ or to seek more conservative investments. For
those wullmg to accept the judgment that 4 percent is an acceptable rate of return for investments of lhls
sori, the compuled cosl-benefll ratios are given in Table 42, ‘ ‘

N Malhemancally, lhese flgures can be represented by the ratio

285 ' ] ) . -“"‘ et . . 1‘:
—Bi
(1.04)!

C. .
(1.04)

i1

where the symbols have the same meanings as in equation 4, So defined, the ratio will be unity when the
internal rate of return is 4 percent, less than one when the rate is less than 4 percent, and greater than
one for r greater than 4 percent. These ratios may be interpreted as the number of dollars of benefits

~received for each dollar expenditiite, over and above the 4 percent rate of return that was defined as the

E
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reasonable one to fxpec‘.

For the 127 students as a group, expenditure of a dollar can be expected, by the 21st century, to return
the dollar, repay 4 percent interest on the do!tar investment, and leave a susplus of 63 cents. For male
students, the dollar spent will return somewhat less than a dolfar in benefits to the students (though
considerably more than 53 cents); but after a deduction is made for the 4 percent cost of the dollar, by
the 21 century, 37 cents of the dollar will be gone, and only 63 cents will remcin, The other numbers in
Table 42 can be interpreted in the same way, and it will be seen that they follow the same pattern as the
rates of retusa in Table 41, as indeed they must, if the rate of return and the benefit-cost ratio is defined
this way.

O
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CbST-BENEFIT RATIOS (FOUR PERCENT) FOR THE SAMPLE OF STUDENYS

AND SELECTED SUBSAMPLES

Table 42

——

Cost-Benefit )

Nature of Group Ratio
All students 1.63
Males .63
females 2.92
Students who remained in ..ieir home counties
or an adiacent county .80
Students who inoved 6.33
Urban students *
Rura! students 2.39
- Students with low (90 or less) 1.Q. 13.43
- Students with medium (91-110) 1.Q. 1.54
Students with high (111 and over) 1.Q. *
Jobs closely related to AVTS training 2.48
Unrelated jobs - 07
Drafting " Lox
Welding 2.9
Office occupations . 3.4
Mechanics and repairmen 3.30
Machine Shop 5.07
Health occupations ) .32
Students with no training except AVTS and
completely untrained high school classmates 1.12

O

*Since there were Ro benefits, the cost-benefit ratio could not be computed.
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Appendix A

THE PUBLIC COST CF THE TENNESSEE AREA

VOCATIONAL-TECHN:CAL SCHOOL PROGRAM
~ :

Robert A. Bohm
Assistant Professor of Fipance
The University of Tennessee
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THE PUBLIC COST OF THE TENNESSEE
AVTS PROGRAM

by

Robert A, Bohm

A public education program generates both private and public costs. The sum of these two cost
streams equals the social cost of diverting red! and financial resources fiom other uses either in the
public or private seclor. The purpose of this reporl is to present estimates of the public costs of the
Tennessee AVTS Program based on data derived from the program’s first five years of operation.

1)  Growth in Enrofiment.

The Tennessee AVTS program has expanded rapidly since its incepticn in 1963. As column three of
table 1 shows, hours of instruction have increased from 322,319 in program’s inilial year to 3,635,929 in
1967-68. Growth in hours of instsuction to full-time students has been, particularly impressive. Tables
2a and 2b indicate that full-time student houzs of instruction have increased more than-ten-fold from
1963-1964 10 1568-1969. On the other hand, part-time student instruction accounted for 12.3% of all hours
taught. Due to the decline in part-time hours of inslruction since 1965-1966, the over-all hours of
instruction growth rate from 1963 to 1968 was somewhat lower than the full-time rate.

2) Economic Analysis.

It is assumed for the purpose of this analysis that actual dollar outlays by the State of Tennessee on
the AVTS Program accurately cepresent the oppertunily costs or benefits foregone to society (in this case
the citizens of Tennessee) which arise fromthe allocation ofresourcesto vocationa! education as opposed
to other uses. This is not an unreasonable assumption to make in this case since most of the public
costs of the program are actual purchases of goods and services in the open market where relative prices
tend o accurately reflect foregong oppoitunities.

The output of the AVTS Program is assumed to be hours of in;truclion. This output is produced with
the aid of fixed factors (e.g., plant and equipment) and variable factors (e.g., teachers’ services). Since
capital investment in plant and equipment continued throughout the study period, it is convenient lo
assume lhaxt there are no fixed costs and that the program is moving along long-run cost curves. J

§ . ~
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" fable 1

HOURS OF INSTRUCTION 1963-68
TENNESSEE AVTS PROGRAM

N -
" Year Full Time Part Time Total
1963-64 310,394 11,925 322,319
1964-65 539,536 31,690 571,226
1965-66 1,245,637 174,289 1,419,926
1966-67 2,044,420 162,777 2,207,197
1967-68 3,469, 283 166,646 3,635,929
TOTALS 547,327 8,156,597

'7,609,270

O
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Source: Division of Vocational Education, Department of Education, State of Tennessee,
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Table 2a

GROWTH IN HOURS OF INSTRUCTION
TENNESSEE AVTS PRIGRAM
(1965-66 = 100)

Q
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Aruitoxt provided by Eic:

Full Time ’ Part Time , .
Year Student _ Student All Students
1963-64 24.9 . 6.8 ~ 227
1964-65 - 43.3 18.2 40.2
1965-66 100.0 . 100.0 ° 100.0
1966-67 164.1 93.4 155.4
1967-68 278.5 95.6 256.1
Source: Computed from Table 1. )
s 1 28
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Table Zb

DiSTRIBUTION OF HOURS OF INSTRUCTION
BY TYPE OF STUDENT

Aruitoxt provided by Eic:
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% ' %
Year full Time o Part Time Total
1963-64 96.3 3.7 100.0
1964-65 . 94.5 £.5 100.0
1965-66 87.7- ) 12.3 100.0
. 1966-67 92.6 7.4 100.0
‘ 1967-68 85.4 ' 4,6 100.¢
Source:- Computed from Table 1.
T
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Tabie 3 presenis data on the piogram’s capital o/ fixed factor costs, operating or variable factor
costs, and total costs. Outlays for both capita! and operating cost have been considerable during the five
year period, totaling $17.9 million and $8.5 million, respectively. In addition, both cost items exhibit
substaniial year-ovor-year. net increases in expenditures. The total cost of the progrsia from 1963 to

- 1968 exceeded twen y-si% miliion dollars.

From column three in table 3 long-run average and marginal cost schedules have been calculated.
These are presented in table 4 and graphed in figure 1 where rough long-run average (LRAC) and margina!
(LRMC) cost curves have been fitted to the data, Both curves are faliing, from left to right with the
margmal cost curve (ying below the average cost curve,

Although the costs of the vocational education pregram ﬁ\é\fe been increasing rapidly, the position§ and

shapes of the lorig-run average and marginal cost curves indicate that the program has successfully moved
along its long-run average cost curve, thereby lowering the average cost per hour of education, These
economies were realized, of course, due to the rapid expansion of output produced by the program (e.g.,
hours of education). which resulted in more efficient use of the system’s essentially indivisible factors.l
Further inte;nal ecohomies can be realized as long as the marginal cost curve remains below the average
cost curve. Since marginal cost is in fact still declining throughout the period of observation, it would
appear that the possibilities for further increases in the efficiency of the system (i.e., lower average Fost

per hour of ‘education) are quite extensive. On these grounds therefore, the ou!put of the system should
continue to be expanded rapidly. .

Tindivisibilities are usuall, due to large fixed factor inputs.

O
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Table 3

"\ CAPITAL AND OPERATING COST 1963-68:

TENNESSEE AVTS PROGRAM

> Capilal Operating -
Year * Cost Cost . Tota‘l Cosl
. — T . > : S
- B *
1963-64 ¥ 319,045.96 293,294.24 612,340.20
1964-65 3,071,023.71 \ 817,644.39 3,888,668.10
1965-66 3,185,937.91 1,745,120.30 4,931,045.21.
1966-67 5,539.650.41 2,372,642.81 7,912,293.22
1967-68 5,843,977.93 - 3,323,222.08 9,167,200.01
Totals 17,959,635.92 8,551,923.82 26,511,559.74
. R 1 -
Source: Computed from data provided by: Division of Vocational Education, Department of Education,

ERIC
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Tabie 4

- '

AVERAGE AND MARGINAL COST F;ER HOUR OF INSTRUCTION 1963-68
TENNESSEE AVTS PROGRAM -

Year Average Cost v Marginal Cost
1963-64 1.50 - S 1.90
1964-65 + 6.82 . ' 1.32
1965-66 3.47 ' , 1.23
1966-67 3.58 , : 3,79
1967-68 2.52 L . . .88

\
Source: Computed from Table 3. .
k]
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3) Financial Analysis.

_Due to the typically large sums of money in\}olved, a financial analysis should be required for all
public sector projects. The purpuse pf such an analysis is two:fold. First, by means of an accurate
financial analysis, it is possible to ascertain whether the returns from any program warrant the éxpendi-
‘tures required to carry it out. Sicond, the financial analysis will permit at least rough comparison
between the net retums from the AVFS program and other polential public sector prajects.2 Sucha
comparison could result in a ranking of projects on the basis of net return or at least suggest the order of |
magnitude of any loss that will be borne as a result of choosrng project with a lower net return over
one with a larger net return. . v

&

Two methods of frnancral analysrs of public sector projects are currently in extensive use. These are
benefit cost analysis and internal rate of return analysis.3 The purpose of this section is to estimate the
public sector costs per unit-time to be used along with benefit and prrvale cost data in denvrng the
benefit cost ratio and internal rate of return of the Tennessee AVTS program

Itis assumed.that the caprlal expenditures of the program are financed by means of a state bond |ssued ]
in 1963 and amortized over a twenty-five year period. The purpose of this assumption, of course, is to
allocate the capital costs_of the progiam over the useful life of structures and equipment. Obsolescence
is somewh~t arbitrarily assumed to occur after twenty-five years, 1t is further assumed that no deprecia-
tion account is set up. A discount rate of four percenl ts assumed to accurately reflect the cost of
capital to state governments during the study perrod Finally, it is assumed that all operating costs are
financed by means of current tax revenues. .

Given lhese assumptions, the lotal initial capital investment ta be financed is calculated in table 5.
Total expenditures on plant 3ad equipment for each year between 1963-and 1968 have been discounted
back to 1963. This procedure yields the amount that lh%slate must finance by means of issuing bonds.
Specrflcally, a twen*y-five year four percent bond approximately- 16.1 million dollars is assumed to have
been issued in 1963. The annual outlay necessary to retire this bond on an amortized basis is $1.1
million.4 This amount plus yearly operating expenditure represents the hypothetical allocated cost per
year of the AVTS Program to the State of Tennessee. In table 6, allocated cost per year is discounted at
four percent back 1o 1963. The sum oi the present valuks of ailocated cost is $12.4 million which when
divided by the 8.2 million hours of instruction the program produced between 1963.and 1968 yields a cost
to the slate per hour of instruction of one dollar and fifty-two cents. Table 7 indicates the public cost of

.~ the program under various assumptions regarding thetime period of analysis. One six-hour day of instruc-

tion costs $9.12. A five-day weel_r costs $45.60. Yearly and monthly cost estimates are presented on the
basis of a fifty-two and fifty-week year (in parentheses). The cos! per fifty-week year is $2280.00.

3

- 2A complete analysis would also consiger private seclor alternatives.

3See, for example, Otto Eckstein, Waler Rescurcas Development: The Ecotomics of Project Evaluation,
Cambridge, Mass., Harvard University Press, 1958; Roland N. McKean, Efficiency in Govafnment Through

O
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Systems Analysis with Emnhasis on Water Resource Projects, New York, Wiley and Sons, 1958.
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4The exact amount is 51,133‘263.37. N



i Table 5
r
PRESENT VALUE OF CAPITAL OUTLAY FOR PLANT AND EQUIPMENT 1963-68;
. TENNESSEC AVTS PROGRAM : . .
- . : o ) ~ Tolal . _Present Value of
Fxpendilures ‘ - Expendilures Total Expendilure
) . on Physical . . Expendiluress ~ " ocaPlantand- - onPlant and
Year . Plant . on Equipment Equipment Equipment (r:.04)
196364 316,581.91 .. . 2,464.05 . 31904596 - . 319,045.9
1964-65 . 3,067,676.03 © 334768 3,071,023.71 2,935,324.81
1965-66 3,180,780.38 . 5,157.53 . » 3,185,937.91 . 2,946,992.51 °
1966-67 . 5,528,922.06 ! 10,728.35 5,539,650.41 4,924,749.21
_ 1967-68 . 5043503 23,860.22 . 5,843,977.33 . 4,996,601.13
Totals ‘. 17,937,938.31{ : 45,557.33 17,983,496.14 1 16,141,713.62 -
. ‘ Source: Compuled from dala prqwded by: Division of Vocahonal Educanon, Department of Education,
| State of Tennessee. .
™~
A
'
| ¢
! .
i 4
-
|
x . %
’ A
: Q . i
| EMC . 126

! A v 7o providea by eric

130



ERIC

Aruitoxt provided by Eic:

127 .

136

-] N . .
. . ' - "R
A T o ey e et e e
I ;
o T iable6
" COMPUTATION OF TOTAL COST PER HOUR OF INSTRUCTION h
- TENNESSEE AVTS PROGRAM
N {Includes capital costs of about 5 million)
, \ " Hours of
. - Instruction
. Present Value of (Includes full- Cost
v Allocaled Alt_ocated Cost . time and part- per Hour of
Year Cost (r:.04) time students) . Instruction °
| 196364 1,326,557.61- 1,326,557.61 322,319
+ 1964-65 : 1,850,907.76 1,779,721.85 - 517,226 --
. 196566 * 2,778,383.67 2,568,782.41 1,419,926 -t
_ 1966-67 3,405,906.18 3,036,740.59 2,207,197 -
s 1967-68 4,356,485.45 3,723,923.76 , 3,635,922 -
Totals 13,718, 240.67 112,435,726.22 8,156,590 _ 152
3 ' » :
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<
- ) N
“l
’



t }
Table 7 *
o » COST PER HOUR, DAY, WEEK, MONTH, & YEAR OF INSTRUCTION: '
. o - - TENNESSEE AVTS PROGRAM '
Cost Per : Cost Per _ " Cost Per B Cosl Per ‘ Cost Per
‘Hour of Day of . Week of Month of " Year of
Instruction Instruction . Irctiuctich _ instruction . ", Instaiction .
’ - ‘4 . ‘\:‘
- - . N ) .
1,52 ! 9.12 T © 45.60 ) 197.60 2,371.2¢
R : —- (190.00) * - (2,280.00)

i ~ - . B - . ‘ ,:4‘.
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4) Use of Public Cost Estimates.

q For a bene?n cost analysis any eniry in tabte 7 may be used depending on the time period of the

analy51s If the tine period is assumed to be a year, for example, $2280 Plus the private costs of the
prograin would form the denominator of the benefit cost ratio.

The equation defining the internal rate of retum, r, is,
T

Bt-Oy . '
K - (1401 : (M
-1 .
where K is the initial investmen?, Bt'is annual tenefits, Ot is operating costs, and t is tince. Rewriling
equation (1) to expiicitly take account of public and private benefits and costs results in,

T

Y (B2 4 BP) - (02 +0pp)

Kpko - T (ant — 2)
L__ . P

t-1 -

where a and n stand for the private and public sector, re yectively. This report provides data on K- and
Ot¥ in dquation (2). KP is equal.to 16.1 miilion dollars and is found in table 5. O is found in column

two of table 3 under the heading of operating cost.’

Most financial an2lyses of public sector investment projects compute both the internal rate of return
and the benefit-cost ratio. The use of both ciiteria is suggested by the current debate in the literature
surrounding the uniqueness-of either method, particularly when a ranking of projects is desired.5 A dual
analysis may also be desirable due to the dqfferences in the implied constraints and society’s choice
between present and future consumption undeilying the two forms of analysis.b Finally, complementing a
high benefit-cost ratio with an attractive internal rate of return might help remove a measure of the uncer-
tainty surrounding the formes, due to the controversy over the proper social rate of discount. 7

50n the other hand, both criteria yield the same cut-off point regarding unprofitable projects. See
* 4 Eckstein, cp. cit., p."57. Also J. Hisshliefer, ““On the Theury of Optimal Investment Decisions,’* Jourpal.
of Political Ecoromy (August 1958), op. 329-352. . .

" 6For a discussion, see David W. Rasmussen, Benefit Cost Verzus Rate of Return: An Analysis of
. Irvestmeut Criteria, St. Louis, "Missouri, Washington University, Economics Depar(ment Working Paper
‘CWR 10 October 1966,

7For example, s report cho<e 4% mainly because this was *he approximate average interest rate on
state bonds during the study period. However, although this rate may accurately reflect the cost of money
to a state government at the time, it is aot ¢lear that it accurately reflects the cost to society of diverting
resources from other puhlic and private uses. See Otto Eckstein and John V. Krutilla, Mulliple Purpose
River Developmenl; Studies in Applied Economic Analysis Baltimore, Md., Johns Hepkins Press, 1S54,
Clipte- 4; and Jack Ochs, The Appropriate Set of Discount Rates far  ¢blic lnves(menls unpublished
docloml dissertation, Indiana University, 1966.
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FORM A

" 1. Name of School

2. Name

{Last Nama) . (virst Name) . (Middle Name)
3. Address {Last Known) ‘
(Street) .
T
(City) (Slate)
4,  Age
-5 Sex !
6. Marital Status
7. Oale-of Birth - ‘
(Month) . (Day) " (Year)

8. 7~arent or Guardian

S. Addres_s of Parent or Guardian___

1C. Hours of Instruction Received (Total) . )

11.  Last Program in which Enro!led

12. GATB Scores

G v H ) P . Qu——_ K F M

"3, Performance in School
Above r‘;\verage_____ Average— Below Average

14, Last Known Mailing Address : ' —

15. Employer (! ast Known) _

16. Reason for Leaving —

17. Race

i18.  Dateof Entry.—_

19. Date of Exit e

20. Last School Attended

21.  Number of Years Completed

22. Telephone Number

o : "
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FORM 8

AT THE END OF THIS QUESTIONNAIRE TRERE IS SPACE
FOR YOUR COMMENTS AND OPINIONS

Name -
First Lasl
Present Address
Street or Route City State
Do you now have a job? ) Are you a Veteran? o
: no yes no yes

IF YOU DID NOT HAVE ANY JOB DUR!NG 1968, SKIP QUESTIONS
4 and £ and go to question 6

Please answer these questions about your present or most recent job.

a. For whom do you work?
(name of company, business or ¢rganization)

b.  What kind of business or indusiiy is your employer in?_

{such as: shce faclory, grocery store,

farm, paper mill, bank, etc.)

¢. What kind of work are you doing? ——
. (such as:  welding, truck driving, selling, farming.

bookkeeping, assembling, machine u,-ratar, etc.)

d. Are you self-emplnyed? ——  ———— If yes, now much da yuu earn (after business

no yes

expenses) on the avefage permonth?  $ . ___
per rronth

e. If you vork for someone else, how much do you earn on the dverage before any deductions,

counting overtime and inceniive piy !f you usually get itz ¢ per—
’ I hour, week of month

f.  Were sou out of work al any iime during 19682 — Il yes, how many
no ves

weeks were you out of wok? — Why?
wee. . {Reason)

T4
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5. Have you done other ‘kinds of work during 1968, different from your answer to Guestion 4(c)?

Ii yes, what other kinds of work have you done?

no yes

. - {such as: welding,

truck driver, selling, farming, bookkeeping, assembfing, machine operator, etc.)

IF YOU ANSWERED QUESTIONS 4 and 5, SKiP 6 and go to 7

6. Why were you out of work during 19682

7. What is your present marital status? .
N o Married . Single Other

IF SINCLE, PLEASE GO TO QUESTION 8. IF
MARTIED OR OTHER, PLEASE ANSWER a and b.BELOW.

a. Inwhat year were you marcied?

Yeer

b. 1f you have children at home, give year of birth of oldest child
. ' Year

8. Have you ever taken any ‘raining ur education nrogram. for 1t least six weeks not Couniing high

schoo!?

.No Yes

(such as: college, junior college, technical institute, business college, barber college, apprentice-
ship, area vocational-technical school, company training, Armed Forces schoo!, correspondence
schools, etc.) . . |

Kind of Program _ Began " Ended 2
‘ (Month & Year) (Month & Year)

COMMENTS AND OPINIONS

{include whether 2r not you have been able to find work that suits your abilities and tralnmg, or anyll.ung

else you want 1o tell us about your answers. )

\
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FORM C

SOCIAL SECURITY CARD

Please send a statement of the amount of quarterly
varnings in iny social security account to:

OCCUPATIONAL RESEARCH
- THE UNIVERSITY GF TENNESSEE
KNOXVILLF

Soctal Security No.

Date _ - Signature

. - 1438
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B R ¢ - w‘n,n . '
FORM E
EY THE UNIVERSITY OF TENNESSEE
COLLEGE OF EDUCATION
KNOXVILLE, TENNESSEE 37916
»
GCCUPATIONAL .
RESEARCH AND DEVELOPMENT X ‘ ;
COORDINATING UNJIT - ‘ ‘ ‘o

909 MOUNTCASTLE STREET

The Universily of Tennessee is ma¥ing a survey for th: State Area Vocational-Technical Schools. We are
writing former studen;s to find out what :hey are doing since they left schonl. We need yoeur help to study
the value of the training you received, S

Tae informarion you send wiil not be seen by anyone else. It will be used to teli us the kinds of jobs
former students now have and the average wases for the jobs, Lul no names will be given anywhere i the
report, . ’ : ;

. Since exdct wagns in pas! years aie so hard to remembar, we would like to get this information frem your
\ social security vecord. We cannot do this unless you sign a social security card. Any information we
receive from your social security record will be held in absolute confidence, just like the information vou

& are giving us yourself, ’ : ‘

Please fil} out the questionnaire, sign the social security card, and mail both of them in the enclesed

stamped envelope right away. The enclosed fifty cents is for yout trouble and time. Thank you very
much for your help, . .

Sincerely yours,

F Ragan Lewis
Professor

fRL:1rm

Enclosure

'ERIC o «
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FORM F

THE UNIVERSITY OF TENNESSEE
COLLEGE OF EDUCATICN
KNOXVILLE, TENNESSEE 37916 -

OCCUPATIONAL
RESEARCH AND DEVELOTMENT _
COORDINATING UNIT : ‘ . C
909 MOUNTCASTLE STREET ' g a .

A short time ago you received a ﬁueslionnaire concerning what you are doing since you left the Area
Vocational-Techrical School. Since you may have lost the first questionnaire, we are enclosing another.

We have gone to great expense in both money and time anu hope that you will complete and return the
questionnaire to us. We realize that not everyone will be able to cooperate, but hope that every fonner
student of the Are_a Vocational-Technicai Schools will complete and resurn the questionnaire.

Please fill out the quesuonnanrp sign the Social Setumy Card and return it to us. PLEASE! We need

your help!
Sincerely yours,
4 2‘% \ a ,\“ﬂ
F. Ragan Lewis
Professor
FRL:trn
Enclosure

El{l\C' o 'i\\'o
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FORM G

A REMINDER

A short time ago you received an Employment Questionnaire from the University of Tenpessee, ‘We have
not yet received your questionnaire, but hope you wil} complete and return it to us todz/, The study

~ cannot be compieted without your HELP.

R
4

Occupational Research
University of Tennessee

A short lime ago you receive a second Employment Queslionnaire’frcm the University’ of Tennessee.

If you cann'-t or wili no* cooperale, please slale the reasen under the ‘' REMARKS'’ section nf the
Quesnonnatre and retumn it to us.

F. Ragan Lewis
Professnr ~

On behalf of the Uriversity, of Tennessee | WISh to lhank you very much for participating in our Employ-
ment Sludy

We hope to be back in louch with you again in aboul three yedrs to find out about any change ‘n your
work.

Again, THANKS,

“ ‘. . ' 47 Qﬂ—% .

f. Ragan Lewis
Professor
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