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", i This study is pndertaken pursuant)to contract NIE-Q-81-0073. The
1lls for a 4Q_~ 60 page Fina Report describiﬁé the projected
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supply and demand for vocational education teachers by level of education.
The contract also stipulates that .a préliminary veport be prepared and _

T
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submitted prior to the .completion of the-~Final Report. The'preliminary

ree sections. The first

"

report was-submitted June 22,,1981. .
The Final Report is presepted‘below in

estions and methodology. Subsequent sections\describe ‘trends in voca-
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.are asgfolihws: (a) trend data are national in scope, and not;ihtended to

" In effect, phase two'is astatement- zbout expected trends, altered by L

- 1.2 , Research Questions . . ' L . ]

1.0 BACKGROUND o T s .

-

.
o

Al - . 3

1.1 Purposes of thé Study 4

]

4 )

- This study is undertaken to review and intetpret existing trend data
> o\ - . s .
on vocational educgtion enrollments and teacirers. The parameters ,0f study"

faform log@i or state planning; (b) datéxanalysis‘pértgins to bers of

students.enrolled’in chatiohél'progréﬁé and.ﬂumbers of teachers ofrvoca-
tional programs,‘and is not intended to address_issueg of eﬁuity,’quality

or Felevan&e of programs and coursés, prépafation of instructors or ade- ,
quacy bf teaching; and (c) iniEial projections of datiz(Section Z.Q) take
the form of simple linear e£§rapolations based on 1970's data pfavféed by
the National Center for Educational Statistiqs; National Center for Reseagéh
in Vocatioqgl Education and other sources. \Thds,-the initial work is de-
scriptive (i.e., how many spudents and teachers, ,at what leJels, in what
subjectQBJ This descriptive work constitutes the first of_éWO’phases of

thé study. 'Thé second phase of the stud; g¥ovides an analysis of the data
by using sys&em dynamics modeling to examire trend data under varying con- -
ditioné (Sectiyn 3.0). The purpose of phase two, dynamic modeling, is to .
tést assumpfions about (a) the full range of péiameters ynder which ths q

system operates to generate oBservedltrends, and (b) whig/cﬁiﬁges~can be,

expected'in those trends-.given:: ] v | . . . -
. 1N
/ (1) assumptions about resource allocatiors; ‘ . .

(ii) assumptions about the formation ofs human bapitél required

. to‘effect A change in the;numbérq of students ana:téachers
* in vocational education;f:' . .. ‘
(iii)-assdh?tiong about the internal dynamics of the.system and °‘i ‘“/}‘ '

3

va&ious'choices of policies. ‘ -

varying- assumptions and policy objectives. ' : . co
e ‘ . » . - -

. -
-
.

¢ The gdrpbses gf‘the é;udy, as described above, lead to the formulation -

. of certain research questions: , s .

. A . .,

- . , . 5 , . X
. . . . . .
B . .
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(i) What are the current ievels of vocational education-enroll- ° -
ments and'teachers by subject and _sector (secondary-post-

secondary) and what are the expected levels, given a con- .

s -

tinuation of‘present trends? S )

« (ii) What are the current occupational demands for students

.

P prepared.in vocational education programs, - and what are
: the expected demands, given'a continuation ef présent g

. _ - ttends? ‘ ' - .

(4i41) . Under the various conditions_below, what changes would b

. produced’ in vocational eduEation enfdllﬁent_and_facu
\- .trends? - . . '
. ., increase in job demand above that expected from . -
_'.' extrapolated data ’ ’ " :
‘ e © decrease in Job demand below that expected from ’ R 4
extrapolated data - . w
e . increase in allocations of programmatic funds . - '
* e decrease in allocations of progra tic funds . 3
o time delays built into the system under any of . '
o, these cohditions.. T ) .

‘(iv) What are the dynamic responses of the system under the

) «above conditions? For erapple, if additiomal demand '

. " builds up for programs and faculty, how long will it .

. ‘take the system to respond;. g}ven that (a) more courses
/' require more teachers, (b) more teachers require more *
' teachers of teachers, (c) increased deniand from jobs

’

. also increases ‘the attractiveness of private sector

¢
“ employment for vocational teachers, and (d) recources

¥‘ ,must be reallocated at several evels. oo
LS ev) What are the levels of resourgf allocatlon requ1red i <.
“
L under the above conditions, i.e., given ‘more, or less, &

demahd than expected based on simple extrapolatfions, -
<

amd what shifts (reallocations) will occur and how L.

will those ‘shifts affect other policy objectivesﬁ

»

Implicit in- these "questions (especially iii, “iv and v)- is a dynamically .

Operating system with finlte’ resources and at least‘knowabfe parameters -

. 0 - .

6. N /"’




. which determine Flows of peoplé and resources over time. It is assumed
. v that if resources are incrgsaed at thé federal level to meet demand for
vocational education, whether demand is st1pulated (i. e., by policy) or
_re}resents a’ real response to job.’ pressures or both the 1ncrease in voca-
tional eddgation funds will represent.a decrqase in regular education
&7 funds. -That 'is, we assume a zero-sum budgeting process in which there e v
~ w1ll be wvinners and losers. One of the expecfed outcomes of more voca-
o tional education fund’s would be some decrease ift the numbers of academic,

generakoqnd special students progressing through the system. These points }

«
-

lead us to-a preliminary discussion of godeling:

? -

1.3 The Model N Lo ' o -

.

The modeling procedures used in this study differ from the.standard
approach of point-in-time predictionms. “Such approaches anticipate con—
stancy in condltions. ' System dynamics models are explicitly causal, but
"o, the aLLdCtdLé of the model is guided by but not determined by historically .
' observed relationships. .The purpose of the model is to be' able to test
conditional changes over broad ranges of model parameters and to under-
stand shifts“frem initial operating points-to a position outside of h1s—

{  torically observed operating ranges. By 1mplicatlon, and as a starting

“
causal structure, means some flow of people and resources through a system.

" point, any extrapolation of trend data, consistent with the model's

which requires time to respond If the system is to, expand vpcationel en—

rollments, them 1t will take time to prepare teachers, hire teachers and

adjust a chain of ipterrelated variables-including resource reallocations
Iy

at both the level of expansion and at.the next levels where instructors

El

are being prepared. / That in turn.sets in motion a second order systen

‘which prepares instructors‘and the faculty required tq.teach instructors.
— if the system is to expand at the postsecondary level . that expansion will

require expangion below and above that point; i.e., more high SCthl gradu-

. .ates must be,prepared to enter the postsecondary system -- which in turm  °~ ™

calls for m Instructors- at the high school levél, at the postsecondary

level to accomodate expansion, and a new cycle of instructor preparation .

for both levels. ™ ' - - ‘ . ’

0 . .

Our apprdach to, applying system dynamics modeling in this study will® .

“ - —1

Q ' . A . . ’

. X . » .
.
JAFuitext provid: c “ . - : . ‘ ¢ » . -
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be to.first illustrate ‘the parameters of modeI output, given extrapolated
demand for vocationally trained high schoo% and postsecondary (two-year)
-graduates. ~ We will_see in seme detail what the levels of resource commit;
mggts: numbers of teachers and numbers of-tea;hers of .teachers would have
"to be under a scenario of "nd surprises". We will then test the model to :
‘illustrace *what the’output of graduates would be if the regulred resourc;;
are not forthcoming (i.e., given dec1slons to llmlt the allocation of
vocatlonal funds) . We will also" test the model to estimate the likely ) |
outputs of graduates, demand for teaehers and tea¢hers of teachers under
various assumptions that depart from extrapolated JOb demand.

-

For exampler one of the likelyfytenarlos for the next lO year per.iod

" is the reestabllshment of the Selectlve Service. Given the military drafe,

what would be the_expected effects on the system:_ (a) some.initial delay’ ) s
into postsecondary vocational eduoation programs; (b) some switching of ‘ T
interest from’vocatlonal education and into the four-year college track
(assumlng deferrments), (c) some time-delayed build-up of vocational demand
(adsuping a "GI benefits" policy would prov1de a stimulus for college par-
tlcipatlon follow1ng military serv1ce) Ihese -expected effects will be

tested 1n model runs. . . \

.

1.3.1 'The System. The system is defined aggregatively as the public

‘

elementary-Secondary school system, two—year colleges and four~year col--
leges and universitles. We will not include strictly proprietary sc¢hools 4 |
"and institutes, nor W1ll we 1nclude adult vocational trainjing. This defi-
nition of the system roughly corresponds with the commonly referred to" .

educaqion system . ?ye model will be parametered with national data on

be concerried with system detdils such as the total numbers of courses and

\

i
enrollments, teachers and expenditures. Werwill not in the modeling phase

\

|

programs. Students and teachers will be in an academic track or a voca~
tional track at ,each level of the system. Expenditures in theﬂsystem will

be represented by a per pupil cost based on historical and projected data.

The system will include a Jobs'barhmeter, agcregated as vocationai ' *’{ -

and academic. The.model will not_create jobs, however. Job demand will

X

be a function ‘of extrapolated occupational positions seperated by acadetnic
and vocational parameters. In short, jobs will be an exogenous variable
J . . \

‘ T l ’ ) 8 ' ; “
- . > . .
. . 2 . — . 2 * *‘
R , . 3 . . -
N
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but will be adjusted to reflect assumptions of, higher or lower demand
. than expgcted from linear .extrapolation. .l N

1.4 Model Assumptions ¢ IR

’ . ’

. o Implicit in our definition of the system and model are certain.”
aseumptions' . . . . ' ' T
" s R R . , . f’ -
) 1.4.1 Student Flows . T -
N . (i) *he numberg of students who can enroll in hlgh school

“Vocational programs 1s some fraction of the total hlgh
schoal population. ° ' - )

(ii) That fraction (of the total high school popuLation) is '
determined by: o ’ .
° 129 demand -- created exogenously and based on occu-

‘> ) pational pro;ections for employment in JObS calling

- . for vocational and academic preparatiqn : :

-

e fraction of students - enrolling in vocational

- N ‘ programs is-a functlon of JOb prospects; ‘and other
T factors: T ' ; e '
* (a) job prospects in octupations .calling ‘for
' - ) vocational preparation g
- . (b) job prospects in occupations~callin§ for
. | _ academic preparation X . "
(¢) capacity considerations: here it is en- -
’ L visioned that teachers/adminietrators may \ l
' . » compete for students if students are in
, " . %, short supply (built in bias will favor‘\\
. ‘ - the academic track) . ) Y . ¢
' @) available resources -- the fraction of .
. ' . students who can be enrolled in vocational
‘ » ) ) programs (regardless of demand) will be
= . - determined by resouroes available (fraction,
of total expendlture) _ - 0

1 :
(i1ii)" The fraétion of high school studen'ts entering postsecondary

vocational programs’ will be'a fundtion of:.




e 'a fraction of high school students. enrolled 1n .
Seeondary vdcational educatlon programs; and 2 ) ‘ ?

fraction of non-vocational students not attending

4 year colleges ' g oY , . T e .
™ job demand decisions of students, capacity, and
[ o LA

. resources (see above) ) ) » ; . \ S

1.4.2 Vocatlonal_Educators‘

¢

(i) The number of vocational educators required to teach at
the secondary and postsecondary levels is some fraction

of all educators being prepared by schools of educatlon R

o

(ii) The fractlon of high school graduaces who seek ‘to be ¢ . '
prepared 3s vocational educators is some fractlon of the '
total college bound populatlon of h1gh school graduates - 0
* seeking admisslon to schools of ed catlon* S ‘ .
(iii) That fraction (of “the total collece bound oopulatlon) 1s -
' determined by e~ T

N - -t
"(a) the hire rate for vocatlo1al educators (in turn a . .

& - "function of’ student demand and~avallable resources) o

(b) the hlre rate modulatgd By the overall effects of " . st

the ‘hire rate, of all educzzors ~~ assumes' that if . .

all educators'in]the job market are, having ‘trouble

. " findimg jobs then there will' be some” effect on
decisions of college bound high school'graduates o

seeking to prepare for vocational education careers
» 4 Y

e) alternative non-educat;onal prospects for" college ' ’

. M v

prepared persons - a findtion of the same' pressures Co

. o driving up demand for vocational courses (ise., job . ' .

‘availability in the private sector) . - ‘ ’ S
o ’ s / ¥ .

1.4,3 Resources> R v VR .

i - .

:Yi) Expenditures, are computed in ’the model at three levels L
(as defined earlier) high SChOOl vocaéional and.non—' ' |
vocdtional per pupil costS° postseéondary vocational per Lo
pupll costs} 4 year college per pupil éosts.” The costs : <f1 :.
are computed by.historical data on, average per pupil . . e

dowr Y \ T




tosts, tines_students in those levels.
(ii) This will allov u?_to say, if the system expands, innwill

add X to the total allocatlon of dollars for vocational

education, ‘and Xl X2’ apd X3 dlstrlbutlons of’costs amdﬁg ) <

the three levels (secondary; postsecondar9\vocatlonal edu~- \

'. catioﬂ and college levels) -- if resources are not avail- ' : ' '
I 4 ahle, the system won't éxpand: . .
1.2 Tentative. Conclusions ' ’ P

»

Our tentative conclu31ons are summarized below {(bearing ir mind

vthat.theSe,are subject to further refinement and testing of imodel

assumptions): . ', ) )

(1) . Simple linear extrapolation of vocatfonal enrollment ’ a -

» at the secondarf level, to 1986, as a.percentagerof
all secondary enroliment, produces a tapering off. of
~ . _the vdcational enrpllment growth observed in the 1970°s
IR due pr1marily to a decline’ .in the total segondary . , T

» school population. Based on 31mple extrapolation,

. vocatiqnal enrollment, in absolute numbers, would be . . ’
no greater than enrollment in l978 (even if the per-_ )
centage enrolled continues to rlse at its historic - | T e

,Ff\ rate). Therefore, the demand, generally, for high school \ "9 1
rvocational teachersﬁis not expected to rise. . -

(2) At the postsecbndary level, a. gradual dectine in
rate of growth is expected due primarily to demo-
graphy, “alshough no net decrease in enrollmept\*p . .
two year colleges is forecast to 1986. Instructor .
Hemand, generally, will rise gradually at the post-

_ secondary level hut within fields now undersupplled - ; , /”‘ -

A
.

\\\\shortages will likely continue. : :
QB) Within vocational areas, the observed shortages and-
, .
. ' surpluses of ingtructors (trade and home economics, ¢

- " -, for example) are expected to continue. The time and .

-funding lﬂnitations ‘of this contract however, do not . —

allow for a modeling effortihomplex enough to simu- ) :
_ late disaggregated differences in enrollment and ' N\ ,

-~ e

o _ T ; 11;1:'
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(4) The VISD modelw(a;system dynamics model of'vépational -
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staff by fields withip vocational and nonvocational . ~ .

edication -at either the secondary ¢r postsecondagy® - . . ,
s AT I

-
levels.. < - . . 1

. supply and'demang)-produées output consiékent with Q..ﬁgy. /’pl
hiétoricél,daté, and projects a, gradual decline. in X ‘ < ‘ .
ein.,vocationa‘l enrollments at the secéndéry level-and ) ) o -
. pg;tsecoﬁdary level to Ehe’ye%r 2000. ~ Three ‘primary n .
.. : .

factors account for ‘model outﬁzgz 'atglaftening of - )
emp loyment grbwtﬁ raEgs,_decline of 14-21 yeér Pld -

popu{atibn,'andicompetition for ‘educational fééburces.
.The rginstitutien'of seléctive. service, .as ;entativély.g’. LT
. ‘ : . - -
tested in the model, produces a stimulus at,the post-

-secondary lgvel aftén‘;985.i oo - <o

N . .. ! . . ’o‘ . -
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2.1 Introduction “ T . . *,' . ) :' ,‘
|
|

. This section presents documented historical and proJected crend data

. on vocatlonal education enrollments and: staff, together’ with. faators . .

) : e : |
. 2.0 TRENDS IN VOCATIONAL EDUCATION - . ;‘ -
assumed to be influencing changes in the. voqational trends. The most' . : . '
important of these factors is demography.. In the VISD modei,_discussed .
a & in the next section, the fundamental a5sumpflon 1s that enrollments deter;;
e . mine rhe Justification for revenues, and revenues determine expenditures
Enroleent changes are a function of population growth, or decline, w1th1n lrf;
given n_age cohorts, and the fraction of that population entering and re-
s ' malning in vocational programs at the secondary and postsecondarv ievels
Demography is an exogenous variable‘!hetermlned by birth rate and propor—
‘tion of the gbtal age cohort entering and remalning in the schoollnc sys-
‘tem. Within the sy tem, the following factors.are. assumed to arrece en- S
rollments, or act as constraints' availabllity of staf;/ or capac&ty, .
and the tradeoff of funds required for vocatignal education“rélacﬁge td
L. .‘ general and academic education. Externally driven factors, which‘also
i :CT;; determiné enrollments, include rates o growth of vocationally:ﬂefiné§
. employment the relationship: between tot vocational employment in the .
labor force and enrollments in vocational educatlon andlthe rates of S
growth in’'professional employment (assumed to require academicior non- *
e 'vocational preparation). ' o -
. Thése factors, and the trend data, are discusde in gubsequent sub~ -
sections below as descriptive data. The data are later usedlto para-

N o

" meterize the VTSD,model. % .

’ . : . . . -

2.2 Voecational Education Trends

9
[ 2. 2 1. Demography. The well known trends in school-age population

o

s _ growth and decline are -presented and discussed briefIy. The unavoidable
conclusion, simply put, is that fewer people will be in school at the "

secondary and postsecondary levels in this decade and the next as com-

. : pared to the vious two decades, At the postsecondary level, enroll-
Co : ments are m .

" influenced by factors of employment prospects but the

Q - % ’ . ' Q’{??&ﬁggp" ,

<ERIC" S .13 S




Natlonal Center for EducatlonaloStatlstics asd the.Bureau. of the.Census
‘ponsistently forecast a levellng off of ppstsecondary enrollments, al- -
Table 1 shows the 14 -~ l7 year old and 18;
l9 20 and 21 year old populatlons from 19617 to~l986 as projected by
NCES and 'the Bur®au of the Census

. J Co though no absolute decline.

e | L )
o : . Table 1 I
o d S Popufatlon 14 -.17 Years Old ' _— .
T . i _ and 18,19, 20 and 2} Years ‘ * n
i ‘ o t Old 1967 - 1986 (thousands) T, 2
) L 14-17 18 19 .20 -2
1967 - oo 14,829 3,535 3,538 . 95597 3,053
' 1870 16,31 3,796( 4,062 - 3,669 3,578
1975, ©16,913  ° 4,236\ 4,159- % 4,149 /4,005
9 1980° - 15,618 4,188 © 4,303 4,342 - [4,258
. 1985, 14,358 . 3,577 3,706 3,954 4,061
T L 1986 14,202.+ 3,526 «3,610 3,765 3.8l
) ) Ve . e .
Soufce . NCES, Projectlon of Educataonal Stat1st1cs to 1986-87,-
s ~ Tables B-1 and B-2, . N
- . ¢ ‘ r
B 2.2.2 Enrollments and Staff All PnOgrams For the purposes of
/thlS study, ' the VCES data on historical and projected enrollments are
used. (All school enrolIment, exg@ndltures and staff data include only
‘public schools forfpurposes of comparlson with vocational data.) The
. enrollment data, of course, are cons1stent with demographlc data. Table
) 2 beloumshow%?enrollments.in Grades 9 - 12, and enrollments in 2 year’
and 4 year colleges ?rom 1965 to 1986. Enrollments at the secondary
o ’level and in 4 year colleges decline while 2 year, college enrollments
.level off butlcontivue grow1ng through 1986.
o o~ Table 3 shoWs the number of instructional staff at the secondary
and postsecondany level projected to 1986. As expected, the staff trend
/%T data are consistent with. demographic and eprollment data: .fewer instruc-!
oo ” tional staff at the secondary and postsecondary level as this decade ends.

) ' . . Y
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v ' ’ . Table 2

) Public Sehool Enrollments in Gradés
9 - 12 and Enrollments in 2 and 4 &
Year_Colleges,:1965 to 1986 (thousands)

. 9 h:lZI 2 Year'College2 4 Year Colleg_e3
. -1965 - [ 1r6l - 0 1,173 L 4,748
_i97o? Cooom2 . L2230 L 6,358 o
. 1975 14,304, ~© - 3,970 . . . 7,215 7
o, ws ¥z 4,976+ . T )
R T o A e nosr
. 19867 1,812, ' 5,979 6,924

f
4 -
) " -

1 public’schools only. -
. . - . .
* 2 Total enrollments, public and private instltutlons, part tlme

y and fullrtlme students - R ..

« 33 Total enrollments, public and prrvate 1nstitutlons, part-time
.and full-time : .. . -

Source. NCES, ProJectlon of gducatlonal Statistics to 1986~ 87
v Tables. 4, 6, and 7.

€ 4. . ’
’ 2 h&. > 5 A ‘ ’ '
Y v~f1.¢ ~;¢; {' .-rk'ﬁ" .. -
Lo . © . Tabled,
\Q"v'-; - . ’ <

Instructional Staff at the’Secondary
and Postsecondary Level l9§5 to-

) . " 1986 (thousands)" . St ». e
. . < Secondarzl . ‘Postsecondaryz
T 7 O 27 T 1t A
1970 o 927, I
J17s 0 4 L0160 .59 -
1980 7N C 622 | .
1985 . " 884 ., & 607 o
1986 -+ . 815 % s o
s , L Public classroom teachers. o
> 2 Full-time equivalent‘faculty, all institutibns of higher .
education, '~ * _ . i . l"
‘ Source: hCES s> Projection of qucational Statistics to 1986-87,
. S Tables 17 and 23 - K

- . NCES, Projection of Educational Statistics to 1983-84,
o, Table 33

Ls
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2.3 Vocational Educational Education . *9

3

The available data on vocatlonal education suggestg three th:l‘.ngs:
(a) enrollments in the 1970's are growing relative to‘ enrollments in
/ general education, (b) a large fraction of vocational edugation, enroll- v
ments are, in non-Kcupational programs, and (c) little shifting occe rs

among the percentages of students enrolled in various v0cat10nal areas.

.
»

2. 3 .1 Enrollments: WAll Vocational Programs. *The 'available enroll-

‘ment data consists mostly of total head counts The’exact full-time
equrvalent enrollments in vogcational programs is not documented, ‘but is
estimated here from available data on FTE vocational staff, assumlng
student/staff ratios in vocvlonal education are 1dent:|.cal to all educa-
S
tion programs. --Table 4 below shows total enrollments 1{1 vocational edu-
cation from l97l to l977 ’
. a
]

Table 4 1

d ' Enrollments in Vocational Education (millioms) -

. L i - SecondaD" " Postsecondary Adult
- ® g, 6.5 S 1

. i . 1972 7.2 . ¢ 1.2
. - 1973 7.3 - 1:3
’ S t1974 8.6, . 1.6
o . 1975 9.4 )
Co 1976 8.9. Ll

- 1977 9.6 . . 2.4 -

& s W W oW N
N O O B S

A s . :% Source: The Status of VocXtional {Education, School Year 1976-77,
- v . Tables 41 and 42

. .The Status of Vocational Education, School Year l975-76

S ' : F,j,gre 2.1 and Tables 43 and 45-

LN

‘ h . Tables 5 and~6 below show total enrollments, 1972-1978, converted to .
full-time equivalent enfollments at the secondary, and postsecondary levels.
(No equivalent basis could be found for computing full-time adults en-

e rolled in vocational programs.) The data show steady growth ip enrollments )

partly due .to degnographic growth and partly Zdue to_increasing proportions
Q ) - i ‘
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o " ' 4= '
o ' "
“ ' - e Table 5 « . -
' . Estlmated Secondazy Vocational-Education
Enrollments Based dn Full-time Equlvalent- T ; )
) Ieachers and Secondary School s [
‘ \ ) Student-TeadHer Ratio 0 ' -
- . - Voc: Ed. Teachersl' Sfudent/Teacher2 . Estimated Enrollments . ‘
CoT 1972 L 110,796 ‘. 19.1 2,116,203 n
1973 - 112,664 . 19.3 2,176,415 :
© 1974 127,201 o187 | 3,378,658 '
T 1975 138,840 18.8 2,610,192 -
1976 1 138,322 18.5 7 , 2,558,957 . '
11977 146,052 18.4 . 2,687,356 '
o, 1978 154,728 o '18.3° __,__5\3,831 522
N ’ - . ' T y
PR ’ -1 NCES,. érStabisticalvaerview of Yocational Education,
_— . Septembér 17, 1980, Table 14 ’
T ', : 2 NCES, Projection of Educational Statistics 1986-87,
: 1 Table 18 ‘/
. Table é _
\\ B Estimafed Posgsecondary Vocational Education
Enrollnents Based on Full~-time Equivalent l L.
1 Ce ’ . Facul;y'and Postsecondary ' i
‘ d " Student-Faculty Ratio .
) Voc. Ed. Eacultyl .Student/FacultyZ Estimated Enrollments
972 = 39,241 . 15.9 . 523,931 ‘
§“2§Z73 ST 40,626 ¢, 15.5 " 629,703 -
1974 . , 46,534 , 15.1 . . 702,663 ;
¢ 1975 © 50,437 ) 14.8. . 746,467
1976 © 53,602 o 14.2 ; 761, 1«/ )
1977 . 59,626 2 - 84,80
. 2T 1978° . - 56,058 T J) © 0 sefads .
1 NCES, A Statistical Overview of Vocatiodnl Education,
. September 17, 1980, Table 14 ’ ,
) . Computed from Tables 8’ and 23, Projection of Educational
Q : - Statistics to 1986-1987, NCES . .
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allocation of resources at the seconda*y level, That would mean a sub-

-15<"

r 7: . ~ ., . - " -

of the: school population entering and remaining in~vecational education .

programs. Table 7 and 8 show the FTE vocational enrollments at the
secondary and postsecondary levels as a percentage of all enrollments
at those levels Secondary vocational enrollments rise from ll 5% of .o
all students in 1972 to 15.5% of all students in 1978. Computed as ~ 0

simple annual percentage growth, vocational enrollméhts, relative to ¢

all enrollments, are rising at about 6/10ths of a percent each year at

" the high sehool level. By 1986 that would mean that® vocational enroll-

Rents would-be—about 20% of total high school enroIlment
Given the proJected level 6f secondary enrollment (grades—7 - 12)

in 1986, a simple linear extrapolation of the data (using full-time . .
equivalents) would predict about 3.0 million students in high school
vocational education programs, or a net *ncrease of about 231 000 stu-
dents since 1978. : L . '

v If,one were to simnly extrapolate enrollment growth in vocat;onal
tional enrollments woul se from 2 8 million students in 1978 to
about 4.2 million in l986 That“%ould mean that vocational students

educaticn, based on annua enrollment growth rates in the 1970 s, voca-
ri

L
. would comprise 27% of the total high school enrollments, on a full-tixe

- f

equivalent basis. : . ' ) ..
The probability of oné“out of three high school students being en-
lled full-time in vocational education would require a sizable re=.

|

!

stantial decrease in resources available for academic programs and other -
|

|

general and special education programs not associated with vocational

(education In'short, the reality of such a reallocation occurring in

this decade would create a contest for shrigl?ing available resource‘s‘ g
at a time when such contests take on, very significant meaning for pro-
fessional jobs and would raise serious educational and political issues

We will' return .o these points in the last section of the report.

2.3.2 Programs Within Vocational Education The data by categories

of enrollments, all levels and adult education, suggest that heaIth and
technical training are gnowing at the mobt rapid rate within vocational - R -

education, although consumer and home economics continues to enroll
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v Table 7
v Estimated Secondary Vocational Education Enrollmentf

as a Percentage of All Public Secondary Enrollments

Ed. Enrollments} Secondary Enroll.2

Voc. Percent

- 1972 v 2,116 18,421 . 11.5
1973 2,174 18,995 T 11
1974 2,379 ", . 18,671 12.7
1975 1.2,610 19,151 13.6
1976 2,559 "18 5 13.5
L1977 \ 2,687 18 :& 14.4
R 2,832 18,265 155

L / ‘ 3 .

L

lEstlmated as follows

FIE Teachers X Student/Teacher Ratilo

FTE Teachers from NCES, A Statistical Overview of Vocataonal

>

-t Education, September 17, 1980, Table % ] . )
f\ e Student /Teacher Ratio from NCES‘ Project®on of Educational )
: Statistics to, 1986-87, Table 14 ] \’ P
f%“ 2\ICES Projection of Educational Staflstlcs, 1986~87, Table 4 .
z ) (Col. 7) (1977 and 197& Intermediate-Alternative ProJectlons)
. . . o | ,
.. " Table 8 o k
-~ B Estimated Pos;eeCondary Vocational Enrollment ds a-
’ ?qrceptage‘of All FTE Higher Education Enrollﬁents.
(Enrollments’ in Thousands) ‘
. Voc.. Ed. Enfoll.I- ( Ail Higher Ed. Enroll:2 ;Perceni
*- 1972 " 624 TR 7,255 " 8.6
L, 1 630 : \ 7,454 8.5 n
1974 703 , ' 7,806 8.0 ’
e 1e7s 746 8,481 8.8
me Yo 1976 * 761 2 8,313 -7 9.2
T 847 8,604 9.8
1978 2 807 ° . 8,741 9.2
N .

. 1Estimat:ed as follow

s: (FTE Faculty) (Faculty/Student Ratio)

>
3

FIE Faculcy from NCES, A Sthtistical Overview of Vocational
Education, September 17, 1980, Table 14

'; a Faculty/Student Ratio from NCES,- Projection of Educational
' .ugggciscics to 1986-87, Tables 8 and 23 ' '

19




about‘ene-quarter of the total. Tables 9 and 10 beloﬁ‘show a nreak-down
of enrollment changes from 1971 to 1976 w1th1n eight maJor ‘areas, The
‘ nhistorlcal data‘on tatal enrollments by occupdtional area are shdwn in
. o ,' Table .11. Table 12 shows enrollment by occupatoinal area and level of to

’ schoollng (secondary and postsecondary)

-

2.3.3 Vocational Staff. Tables 5 and 6 above show vocational $taff

(FIE) at the secondary and postsedonery levels. ‘ Table 13 be%g: shows
.~VOcational staff for all vocational programs (secondary, postsecondary
and adult)‘including fhll‘and.part-time teachers, 1974 - l978h’ Consis-~ .,
_tent with all previous data, staff in vocational education i§ 1ncrea51ng
.(although full and part-—time dlstlnctions aren't made in Table 13).
Additional data in Tablé 14 shows full-time equlvalent starf at the |
secondary, postsecondary and adult levels, agaln increasing from 1972 to
l91§\at all three levels. ‘ '

. Table 15 sh_ys the full-time equivalent staff in vocatlonal educa~
tion at the secondary and postsecondary levels as a percentage of all

teachers. The secondary percentage rises from’;l~5/ to 15 5Z; the

p$stsecondary percélitage rises from 8.6% to 9.2%. . !
A
. - - . %
. SR . Table 9 \ BN -V
2ercentage of Total Vocational Enrollmept N’ ’
’ T " By Occupational Area, 1971 - 1976 :S a
. R )
- . ) e R . . P??amge ) e
ke. * ’ o, T 1970-71 1974~75 1975-76 r
Lt s - ‘ » r v
¢ _ Agriculture =~ , . : 8.0 s 6.9 T 6.9
Dist. Hd. . . 6,3 "~ ,-6.0 5.9
. - - L
_g ' Health . 2.9 6.2 4.5
Consumer andeqme Ec. | i T 26,8 . ' '_23.0 " 23.0 N
Occupational, Home Ec. - ' 2.1 T 3.2 . 3.1
Office Occupations, . .o 2.2. © 20,2 = 0.3
. Tehnital Education ) \ 3.4 3.1, 3.2
2 Trade and Industry ¥ . 22.5 . 20.6 20.3 -
. Other s 2.9 12.8 ° 13.0
’ *? Source: Status of Vocational Education, School Etar 1975-76,
. r . Ohio State University, Natiomal Ceater for ResearCh ‘
W Q . in V0cational Education, Table 2.5 )

¢ TN
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o - “Table 10 e
' ! Enrollment Growth by Ogcupational Area, Total
Vocational Education, 1975 -wl976 (Enrollments 'in Thousands)
! T Enrollments " . Increase Percentage
- A - 1975 - 1976 »1974-75 _
Agriculture 1305 &7 4.7 -
. Dist Ed. s . ' 9oL ¢ 26 . 3.0
‘ Health o 685, 68 -, 11.1
Consumet.and-Hone Ec. . 3,515 _ 15% T 4.5
9ccupat%§>al Home Ec.’ B t 472~ 9- 2.0
0ffice Occupations 3,114 164 . 5.6
Technical Education ”285~_ 38 '8.@2
Trade & Industry 3,120 115 3.8

e w

Source: Status of Vocational Education, School Yéar 1975-76,
Ohio State University, National:Center fog Resgarch 1
, in Vocational Educatiocn;, Table 2.6
‘s 3. \j ’ * . 1- , - e
: _ : g Tablell o ©
. Enrollment -in Federallstlded Vocational Educatiou ' .
. " " | Classes \by Type of Prooram (thousands) T -
N - _— ' Dist. Homé Trades } Health Tech . Office “
: ’ Total "Agric. = _Ed. _Ec. - Indus. Occ. Ed. -/ Occ. Other
’ 1960 #3,768 7967 304 + 1,588 938 40 101 a .
- LY i . ) c ¥ ) . C . o
» 1964 4;569 861 334 “V*Q)QZZ 1,063 59 221 < - - >
e W 198 7,536 907 420 1,898 1,269 84 254 "1,238 -7
_)‘” 972 11,711 896 640 3,466 .2,398 337 _ 337 2,352 1,305
le76 15,346 1,060 900 3,986 3,110 . 685 . - 485 3,115 2,005
¢ -1978 "17,599 1,006 962 " 4,119 3,403 759 528 3,312" 3,509
-.(\:':" . | . o‘ ‘ . . A. i}
]" Sourge: NGES, Digest of Educational Statifstics, 1980, Table 150
- " -y
oy ~ A o

<*

-}




) — Table 12- -
Enrollment in Federally-Aided Vocational Ec}ucat’i?n C]:,assesw
by Level and Type of Program, 1968 - 1978 (thousands)"

. . » .
. .

... _dses 1970 1977 19%%. '1976° _1978
Agriculture - - . ' B s
Sec. 528 551 603 659 112 715
Postsec. 11 Vo23, 35 47 68 58
‘Distributive " .. -

Sec. , ‘176 230" 263 353 361 397
- \
Postsef, i 45 82 103 N33 197 .28

Healfh ' SN s o

Sec. " 2L 32 - 59 - Hos 108 . 132

v

., Postsec. 65 102 177 228 < 290-% 233
Home Ec. . " . o

¢ M o

~ Sec. 1,558  1,93¢ 2,631 2,877 ‘2,94 , 3,049
. Postsec. , f . 4L 69 71 . flog - 127

Office i

o

Postsec. ' 25— 331 . 360 - 426 620 - 670
Technical , T ' . .
Sec. Ve o 36 3% 7 39 + 4 - 35

f

PoStsec. 105 152 ~ 189 . 231 . 310
Trades/Indus, . 1 - - oL

N : ? " ‘e B3
Sec; 422 _ 692 ¥s52 1,218 1,353 - 1,470
Pogtsec. " 138 261 357 © 413 565 424

/
Othédr

Se .42 310 1,223 1,610, 1,643 . 3;224
Postsec. .- 17 .- 46 46 7§ .51.

*e

¢

SOurcgiw‘NOES, Digest of Educational Statistics, 1980, Table 151.-

r
v B
-

Sec. - 11,060 ' 1,331 1,508 1,766 1,824 1,935,

-

’
e

——
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Classeg by Typ.é' of Program, 1974 - 1848 9 .

b3

a

~

l

!
[
o

!

\K , . ) . »
™ 1974 o 1975 1976 1977 ' 1978
- Total . % Total % Total i~ ) Total A . Total x-
Agriculttre 14,943 (5.6) = 15,528  (5.3) 16,774  (5.4) 17,255 _ '(5:1) 17,668  (5.0)
Distributive. ,~ 16,505 (6.2). 18,239  (6.2) 20,093 ' (6.9) 21,052\ (6.3). 22,086 (6.2
Health : 19,505 '(6.2) 21,517 (7.2) = 24,189 < {7.8) 26,807  (8.0) 28,569 (8.1)
Home Ec. . " 47,326%(17.8)  5Q,618 (17.2) - 50,447 4}26‘3) 53,897  (16.1) 53,804 (15.2)
Office . 58,153 (21.8) 66,849 $(22.7) 67,132 (21.7) 70,891  (21.1) 69,980° (19.8)
‘ v K . . M -
Technical 14,936 (5.6) . 16,243 (5.5) - 17,047 - (5.5) 18,606  (5.5) 21,498  (6.1) . .
Trades’ Y 74,314 (27,9) - 80,097 (27,2) " 83,490 (26.9), 91,277 (27.2) * 87,856 (24.8)ji
. . - AS . . o
Other 20,538 (7.7) 24,862  (8.5) 30,759 (9.9) 35,516 {10.6) 52,714 (14.9)
e i e - ' A - , ‘
Totdl .. - " 266,220 294,053 309,931 335,301 " 354,%75 ‘
19;; " ’ . . . - N ’ ' L !
» Source:- NCES, Digest of Educational STatistics,.-1980, Table 152 ,
‘ - e { : - \ ‘. )
° 4 ° -, '
' el
- . 1' . 7 ﬁ
. ‘ a } B ﬁ:
v ] ‘
- ’ N J N 24
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o "t Table 14 ‘ .
- Teachers of Vocational Education Full-time Equlvalents *
v Secondagzx Postsecondarz, Adult Total *
1972 +110, 796 39,241 25,845 175,882
. . 1973 112,664 1 40,626 28,404 181,694 .
: 19% . 127,201 " 46,53 " 30,054 203,789
- 1975 138,840 ¢ ‘50,437 32,881 222,158
. 1976 - " 138,322 . 53,602 . 33,545 225,469
_— R 146,052 59,626 '37,956  * 543637, -
. - 1se,728 56,058 o 53,943 264,729

a L]
L P

o Source VCES A Statistical Overview of Vocational Education,
: September 17, 1980, Table 11\ . .

. >

“

. Table 15 . .

Estimated Vocational Education Teachers At Secondary

v

e . C , and Postsecondary Level as a Percentage of All Teachers

Secondaryl - All2 4 Postsecondary3 4
.** Voc'.Ed. Secondary Voc. Ed. All
’ ." . Teéachers ‘Teachers Percent. Faculty FacuLtzr Percent
1972 .110,796 ° 963,000 1.5 39, 241 . 455,000 8.6
1973 _llﬁ,6§4 v~*'§86 000 © 1144 40,626 = 481,000 °© " 8.4
- 1974 ’L'l?7;2Ql, 998 000 o 12.7 47,534 516,000 9.0
« .1975 7 138,807 1,016;000°  13.7 - - 50,437 .'574,000. * 8.8
1976 138,322 1,023,000 . 13.5 754,602 ° © 584,000 ~ 9.2
1977 ' 146,052 . 1,014,000 . | 14.4 59,626 1 604,000 | 9.9,
. . . ° . AR ¢ )
. 1978 1?4;728 .998,000 . lSiS. 56,058 608,000 "9 %
. . " P - .- * « - - \\ )
ARG . - . - . B ' t
1 NCES, A Statistical Overview of Votational Education,
. September 17, 1980, Table 14. .
2 NCES, Projection of Educational Statistics to 1986~ 87
= Table l7 (Lol. 7) ,(1977 and 1978 Intermed. Alt. Proj. %
) -3 See Note 1. ’ = . % <
E 4 .
NCES Projection of Educational Statistics to 1986-87, ‘f A, X
) ~  Table 23, - - - : "
d . N.?
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2.3.4 Supply #d Demand for Vocational €eachers. The primary

documeat source of data on teacher preparation\and_demand for teachers

~ 1is the NEA' srannual report (Teacher Supply and Demand in tie Public

. Schools) Table lé'below shows the NEA's estimate of vocationaf teach
supply, and demand:- compared with supply and demand for. all secondary
teachers.- In genera}, the vocational supply/demand pattern fréﬁ 1968

to 1978 is/similar o -the general patteg\:- more new teachers tﬁan .
positions Lo be filled There has been no serious shortage of- vocational
teachers on the whole, gccording to these data, although withln certaind A

fields, chronic shortages and surpluses-exist. Table 17 shows §econdaryf

< vocational teacEEr supply and demand by field from 1968 to 1978. Trade
PREPUSILREN *
- and industrlal education have been consistently unﬁgrsupplied with new

teachers since 1968. Home economics apd agriculture have been consis-
tently oversupplied during this period. After the trade teacher supply
and demand data are separated, the picture on the whole fo much ©of the
1970's shows surpluses of vocational education teacher$ (Table 18).
Table 19 below shows vocational teacher supply (i.e., new graduates)
-as a percentage of total secondary teacher supply The percentage ranges’
from about lSZ to abothZl/ Despite the increased enrollments in Vvoca-
tional education, relative to.total enrollments, the supply of vocational -
teachers*has Aot changed much since rising in-.the early l970 s and then
: falling. el B N . .
" TFor the purposesqof°model building (di Cussed An more detail later),
it is assumed, that (a) vocational teacher supply is affected by the’ ‘'gegeral
market condition for all teachers, Sb) response to market conditions
within various fields fOr\teachers will reflect some sensitivity to changes,
e.g., the rising-demand ﬁpr healt® educators will eventually produce‘more
. ‘health edugators, but there will° be a delay ‘between the market "signal"
P and changes in available supplies, dhd (c) constraints impesed by the
‘o system of téacher preparation will restrict supplies even when the'harket
" demand’ig high It takes time for academie programs to train new instruc-
tors, develop qew programs, to train instructors, or'trangfer or felease
—_ instructors not needed, or dismaptle or reduce.undersubscribed psograms._,

In short, the same system that produces high school vocational teachers

LN ] ¢ .. e N

] . b . 2
Q £ oo ' N ) -

. . .- . . et f S
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1968
1969
1970
1971

.1972

1973

1974

1975
1976
1978

e Table 16

: -0 ? Secondary Vocatibnal Teachers:

/ Supply. and Demand All Fields, 1968 - 19‘7_8

Demand forl . Sppply'of' Supply of All Pémand for All

~ Voc.Ed.Teachers Voc.Ed. Teachers ‘Secongary Teéachers Secondary Teachers
11,112, 22,775 136,242 .- 72,835
12,061 - 25,287 . . 160,756 : 78,213
13,985 ' 26,709 167,802 - 95,468
17,702 29,081 . 176,237 " 106,000
19,673. 38,700 ~ 182,715 * 108,000
14,589 . 26,189 . 165,639 - - 73,628
10,889 25,89 . .- 167,839 - 50,800
10,540 © 21,685 144,931 -
10,950 18,730 121,580 © 448,350
8,650 15,535 .7 102,079 . 41,300

\

N
s -

1 Includes Agficulture, Business Education, Distributive Educéﬁion,
Home Economics, Industrial Arts and Trade. -(Distributive Education
.not included in 1968, 1969, 1970 and 1973 figures.) )

Source: NEA, Teacher Supé;y and Demand' in Public Schobls, 1968-1978

Note: Supply includes new graduates, both bachelors degrees and first
professional degrees, certgfied to teach. . Demand is the
estimated teaching vacancie’ that could.be filled by beginning
teachers, newly certified to teach, calculated as turnover

rate of encumbent teachers in each secondary field.

e o~ — - . |

Sz




Secondary Vocational Teachers. Supply and Demand by Field of Study, 1968 - 1978

Table l7

o
1

¥

VA

Agriculture Bus. Education Dist.Education Home Ec. I. A. Trade )
Year Supply Demand - Supply Demand Supply Demand Supply Demand Suppiy Demand Supply Demand ~
1968 2047 711 9001 .- 4123 - - 6780 2807 4338 %348 609 1223
1969 1554 488 10258 4267 - - * 7594 2990 5205 2994 ‘676 1322
1970 1921 625 10827 4799 - - 8038 3717 5190 3638. 733 1206
1971 1761 1060 11195 5936 868 ° 530, 8615 4346 5692 3816 910 2014
1972 1761 1060 10651 5875 951 653 8728 - 5005 5692~ 3816 924 3264
1973 1821 1306 9410 4082 1102 -. 8141 3882 5769 3892 1048 1457
1974-- 1675 882 8753 2692 854 356 7628 2692- 5847 2235 - 1137 2032

> . . . . . .

1975 1461 632 7307 2530 718 316 6367 2530 4880 2635. 952 1897
1976 1241 1050 6318 2450 ¢ 677 400 .5529 2350 4175, . 2400 ‘ 790 . 2300
1978 1031 700 5247 2100 562 300 4592 1800 3467 1550 636 2200

Source: NEA, Teacher Supply and Demand in Public Schools, 1968—1978 N .

Note: Supply includes new graduates, both bachelors degrees.and first professional d grees,
certified to teach (NEA,” 1968-1978). meand is the estimated teacher vacanpies that-
could be filled by beginning teachers newly certified to teach, calculated from turn-
over rate of encumbant teachers in each secondary field. B .

. > w
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Supply and Demand:

.

. 1968
‘ _ ~ 1969
2 1970
© 1n
1972
BX L 1973
) . 1974
1975
. 1976

i

* ) 1978

Otherl

Demand
" 9,889
10,739

©12,779°

15,688
16,409
. 13,162

8,857

8,643
8,650

L Table 18 . - .
Trade Teachérs and Otheé'Vocational Teachers
. .. Trade "

~Supply "Demand % .- §ugglz
609 1223 22,166
676 1322 - . 24,611
733 1206 25,976
910 2014 28,731
"924 3264 137,783
1048 1427 . “ 25,141
1137 " 2032 : 24,757
952 1897 20,733
790 2300 - 17,940
' 676" 2200 - 14,899

6,450

kY

tion not included in 1968, 1969, 1970 and. 1973 figures.).

Vocational Teacher -Supply. as a Percentage‘o? Total’Tea;her Suppi;
' Vécatioq;l ‘Ail‘Teachers “Percent
- : 1968 22,775 . | 136,242 16.7
1969 25,287 - 160,756 15.7
' 1970 26,709° . . 167,802 ©15.9
‘ - 1971 29,061 176,237 164
1972 . 38,207 182,715 21.2
| 1973 - 26,189 165,639.. 15.8
1974 25,894 167,839 | 154
‘ 1975 . '21,685 ' . 144,931 14,9 -
1976 18,730 . ¢ 121,580 1524
1978 15,535 . 102,079 . 15.2
""%-

Table 19

-Source: NEA, Tebcher Supply and Demand in Public Schools, 1968-1978

Other includes Agriculture, Business Education, Distributive Edu-

‘cation, Home Economics, and Industrial Arts. Tpistributive Educa-

Source: NEA, Teacher Supply apd Demand

1968-1978 . .

Q ) P -
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,the VISD model, we assume th

-~

‘must also produce the faculty to teach teachers and it must. also supply

postsecondary teachers and the faculty to prepare postsecondarf!teachers

Long time delays and periods of over- aad under—supply should surprise

no one. It should also be noted that no preclse data could be found to '

establish base~line trends on the level of preparation or source of
vocational instructors at the secondary or postsecondary level. C(learly,
not all instructors are gtaduates of schools of education or hold. college

credentials. However, tnat would likely be the case for home economics,

‘office’ and agriculture instruttors. The remaining staff would represent

somie mix of college ghd on-the-job preparation,_although exactly what
that mix is remains'indetermgsate. For the purposes of this study and
s .
t all secondary and postsecondary teachers

are products of schools of education. ' ’
» . . 4 .

2.4 Costs of Vocational® Education

This se¢tion examines data on vocational educatien costs and com-
parés those costs o general education. Taole 20 below shows total
vocationalk expenditures‘for 1974 and 1976 to be-a-relatively constant °
percEntage of all education expenditures (public)lstaylng at about 47.

-
3 ~

1
F . '

Table 20
All . Vocational Expenditures Compared to All
"Public Edycation Expenditures, 1974 and 1976 (billions)

Vocational : *  General Percent
R4 ‘ . : . ? L
. 1974 $ 3.1 - . § 80.% & 3.8% R

1976 -+ § 3.9 $ 100.0 .3.9%

.

‘ Sgutcggfﬁzhe_Status of Vocational Education, School’ Year 1976~ 77
National Center for Research on Vocational gducation,
L Ohio State, Table 63 ' .

2

]

- -

-

Table 2] shows secondary.vocational expenditures compared to..
general secondary expenditures (public). There has been"a gtadual
increase in percentages,of total education funds allocated to vocational
education at the secondary level -- rising from 8.3% in 1971—72 to 9. S/
in l976-77 . : '

A

{
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- .t B . ; Table 21
‘Vocational Education Expenditures at Secondary (9-12)
... Level Comjared to All Expendituréds (Public) )
. ‘e ‘
. 0 ‘Vocational - Public . 2.
o . . " Secondary* Secondary Percent
"1971-72 1,645,224 - 19,840,000l 8.3
. 1973-74 2,167,727 - .
’ . 1974=75 . 2,589,655 -
_ 1975-76 2,922,905 ‘" 28,331,738% 10.3.
, - 1976=77 - . 2,961,934 31,283,6503 9.5
3 - ¢ - )
- *Source: The Status of Vocatiopal Education, School Year 1976-77,
. Natlot§Center for Research on Vocatrlonal Education,
: , : Ohio Stite, Table 63. . .
- - lNCES Digest of Educatlonal Statistics, 1974, Table 26
2NCEs. Digest of Educatlonal Statistics, 1977-78, Table 19
3NCES.Dlgest of Educational Statistics, 1979, Table 19 ~ -
‘ Table 22 ~ i
™ . Per Pupil Expendltures for Vocational Educatlon
N at the Secondary Level Compared to General
. ‘ Educatioh Expenditures i :
Vocationall General2 ’ )
) Per Pupil Education .
‘ Expenditures Per Pupil. -
. ‘ " "Expenditures Percent
1971 | 778 " 990 . 78.5
1974 ' T 912 1,207 75.6
" 1976 1,142 1,504 75.9

-

1 The St;tus'of Vécatlogél Edhcatlon, School ¥eér 1976—77

National Center for Research in Vocational Education, Ohio

State, Table 63.

Noté: -Per pupil expenditures computed by

u81ng,FTE enrollments at secondary level -- see Table 5.

2 NeEs,

;Lgest of Educatlonal qtatistics, 1980 Table 21

at,
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Table .22 shows the estimated ‘per pupll expenditures of general
education at the elementary~secondary level, compared to vocational |
per pupil expenditures at- the secondary level. This~is a somewhat
¢rude estimate because precise documented data on high school per
'pupil expenditure, is not.readily-available. Thus, both elementary-
secondary levels are used. 'In additionm, no predise documented esti-
‘mate of full~time,equivalent enrollments at the secondary level in -
-vocational education is readily available; thus, the figures used to,
compute per pupil expenditures (see‘Table 53 are estimates based on

faculty and pupil—teacher ratios for all education'programs.

~ From the data in¢TaBle 22, it would appar that total per pupil -

' costs are risingSat atkéut the same rate as vocational per pupil costs,
but are,about 25% highe ’ Since total costs include general, 'special
and ;ocationay costs, it/is not possible to make any precise comparlson.
It is not possible to. pompare costs between areas of vocational educa—

tion (e.g., trade, agriculture, etc.) or betwéen areas of vocational

education ;nd general education (e.g., math, science, English, =etc.).
It yould be expected that per pupil costs (operational) would vary
primarily because of class size differences, but ho readily available
data could be foumd to estimate such differences, - Finally, because of
higher capital*and equipment costs, it would be expected generally that
:vocational pé} pupil costs would be higher than general education costs,
but lower than special education (because of small class sizes® in spe-
cial education However, p&ecisely what these differences are remains
‘to be discovered“ For the purposes of model building, we assume that
VOCational per pupil costs are slightly higher than non~vocational per
pupil costs. . - )

H
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3.0 VOCATIONAL TEACHER SUPPLY/DEMAND MODEL

8

-~

. 3.1 Introduction - . : - .

o= This‘secéion is divided into two parts: (1) Description of the
VISD Modnl; and (2) Model Qutput. The VISD model is. initially described
in Section 1.0 of the report. ‘As stated earlier, the purpoSe is-not to

./,’ , ’ produce exact point-in-time predictions. The purpose of the model is to

» . gain a deeper underst ng of the dynamic structures, and their assump-~

tions, which produce whol modél behavior, The VISD model does, produée

"gafa‘paralleljn his

importantly, it allows the reader (and model builders) to understand

ical.trends in vocational education, but more

explicitly the
c It should

for elaborate ‘mode

ssumptions whichH produce the trend data (model Qutpu&)
noted that. the scope of the contract does not allow

Ang. Thus, the_conclusions are incomplete and

tentative. In gereraj, what one finds is logically tonsistent: A

.
~

_ build~up of enrollments in the early 1970' s, increases in teachers,
followed by gradual decline in growth rates in the 1980's and 1990.'s
Bear in mind that demography alone would predict a tapering off of en- '
. rollment growth in the 1980 s _and 1990’ s, even if the percentage of -

students in vocational edication continued rising in a linear fashion o,

' (see &iscussion in Section 2. 3. i) In short, what the model leads one S
to tentatively conclude is a gradual end by the mid-l980's of the rush. .

of rising numbers of students enrolling in v0cational education which’
occurred in the 1960's and iggo s due 4in part tp the following: (a)

demography; (b) flattening of employment growth rates (rising at a -

slower rate); and (c) competition for shrinking resources at all levels 2
. of education. To the extent that these factors change in ways not ' . ‘
' . / N
. anticipated, the VTSD model output is wrong. .o ; . .

r ‘

Finally, the reader will note that the VTSD model does not, disagsre- '
gate enrollments and staff into occupational training areas. Keeping -
- . track of separate areas of vocational education may prove to be imp0rtant
A in policy analysis and forecdsting, but is several orders more comple?

-

5 than. the scope of the contract allows. And, for similar reasons of
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‘ - complexity and’time limitations, the model does not attempt to simulate T

’ . 1

, supply/demand dynamics for adult vocational education. .

o : 3.2 VTSD Model Structure. B , 257

., Iy . ’

: o A2 People Flows. The model contains the following population A
sectors: (a) Primary School Populati;a, (b) ‘High School Population

(divided into vocational and non—vocational), (c) Postsecondary Popula—
L tion in’ Vocational Education, (d) School of ,Education Population. Each _
sector of ‘the model tracks students, first, moving them into high school .

* vocational and non-vocational education, and from ‘high school into oS
college (three traLks college general, schools ‘of -education, post-
*\secondary Vocation) The model does not contain an employment se¢tor,
- other than teaching. The teaching employment sector tracks teachers .
through a Teacher Job Applicant Pool and into teaching positions in
vocational and non-vgcational education at the secondary and post- .

-

secondary level, ' , .

Ne

. : 3.2.2 High School Population. The;Erimary School Secter serves

only as a'generator of students for the‘High School Sector. Students .
leaving primary school (8th grade) enter ejither vocational or non-

’
-~

. vocational tracks and stay in these tracks until graduation- from high .
school four years later. (This 1s an_obvious departure from reality
and serves simply’to keep track of fyll-time equivalent enrollments in

- vocational and non-vocational education.) The fraction entering voca-
tional educa:iop is determined by the following factors: Effects of ] \ ’
vocational emp loyment (discussed below); effects of capacity; and effects e
of cost .tradeoffs. The fraction entering-the college bound pdol is exo=-

.genously de‘prmined while the fraction,seeking to enter schools.of edu-

cation is internally generated as a function of teacher supply/demand e
& dynamics. - . ) _ -
E o> The effect of capacity’neans that enrollments are'constrained ,by. )
L . available faculty, i.e., too few faculty will reduce the fraction en-
‘; . tering vocational education, and conversely- the eniste 1ce of surplus
| - faculty will have a positive effect on the fraction entering vocational
education. The tradeoff factor is intended to represent constraints on )

.enrollment due to competition for total available resources When the .

R
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Nt ratio pf fungs expended for vocational education begins, to exceed an ] °

<

initial\ratio, the fraction of entrants to vocationalf education is con-*

strained’ .In model runs, this is not a significant facqor until Ehe o T D

late 1980's; when demography begins to seriously reduce the total ) ‘,e“%~ ¢
pool of students Then, eompetition fpr total yfunds disfavors voca- - :w" ‘
tional education. : X —~ . : ’i t '“ - .
] 3:2.3 Employment Effects. In this séctjon, the parameters for i
employment effects are first presented in terms of historical and : -

- projected employm*nt growth rates. A second sub-section discusses -
the relationship between employment growth and wocational enrollments
Employment effectskin the VYSP model are analogous at béth: the sadcon- =~ o -
dary and posts%condary levels. . ‘

03.2.3.1 Estimated Parameters of Employment. 'Lecht (1977

estimates (based vn Bureau of -Labor statistical data) that growth rates

. in employment in all occupations for the period 1960-1985 (see his'f

. Table C.5) will be slower at the end o@ the period than*in the beginning' : .
Employmen b . o . . ;
drilliond) . .Average Annual Growth hate (f) ) _ ;g
€ 1960 1970 1980 1985  1960-70  '1970<80° 1970-85 1980~85.. . . .
65.7  78.6  95.8 101.5 1.8 2.0 1.7 - 1.2 )

Lecht’s-(197l) data, defining occupations for whicﬁ:vocational edu;’

-

- catdon is offered (see his Table C. 12), show annual rates of increase

for 1970-1980 to be approximately equal ‘to the overall average,- i.e.,

21/00 - ] . “ N ’ [ 4‘4-\
. —
The data on employment growth for fields requiring college prepa« N
" .ration (see his Table c. 5) show the following average anpual rates of S
‘growth (seq following page) <, - .

-
M -~

- . Tt -

= *..Lecht, Leonard.’ Occupational Choices and Training Needs, Prospects for ,

the 1980°'s. New York: Praeger, 1977.
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[ - ’Q-‘
o . ﬁmployment 7 . ~
. * (millioms) Average Annual Grdwth,Rate_(Z)

1960 1970 1980 1985 l960~70 1970-80 1970-85 1980~85

: Professional?
Technicai - , ot e ¢
Kindred . L.2 2.1 3.2 -3.7 5.8 4.3 3.9 3.0
Managers, . Co . - .
g 6.2 528 7.8 7.9 -.7 3.1 2.1 2
" Total 7.4 "7.9 11.0 11.6 5.1 3.7 ‘3.q{ 1.6

In short, the pre&icté&

" tively).

3

_+in chational Education Enrollments.

The data on employment’growth for fields traditionally requiring less

than college pf/naration (see his Table C. 5), show the foilow1ng rates

~ o« ="

of growth: . . ‘

>

Empl t .. ]
(mgl%{3::) Average "Anpual Growth Rate (4)

.
. .
: ~
. ‘ ..

1960 192¢ 1980 1985

Clerical R . . _ :
Kindred 4.9° 8.1 10.7 11.9 5.0 2.8 2,5 2.0
Craft ' . . - .

Kindred 6.5 8.2 9.8 10.6 - 2.4 1.7 1.7 1.7
Operations 5.8 6:9 8.0 8.3 1.8 1.5 1.3 - .7
Service - 247 4.3 5.9 6.7 5.0 3.0 2.9 25,
Sales 4.1 4.6 _ 5.8 6.1 1.1 2.4 1.8 -7.8
Total 26.0 32.1 40.2 43.6 3.1 2.3 1.7 1.6

~

1960-70. 1970-80 - 1970-85 1980-85

both for occupations
traditionally requiring
edutation, are expected

decade. ’ . -

3 2 3.2 Relationship Between Growth in Employment and Growth

W
For the .purpose oﬁ/;stablishlng

parametets’ for, the VISD model, regarding Vocational education enroll— -

ot

" ments, the relationship between' vocational enrollments. and employment
is analyzed (48 categories for the petriod 1970-77 and§l970-80,.respec»
The qata are taken from Lecht's (1977) Table C.12.

. 37

The

‘-
..

growth .'i‘ate . i@oyment
"college preparattén (baccalaureate) and vocational

to de¢line slightly to the middle of the present 7

g
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A}

estimated relationships are shown below-in the form of regression co-

eff1c1ents

Vg{lable l

\‘

The variables are specified as follows: .

Vocatipnal education eq;gilments pet

100 employed (in each“oépupational N

category), 1970

t

)  Variable 2 Average annual growth.rate in enroll~ -
‘ ST ments (in each occu%afional catégory),
, ' 1970-77 - -
Vaniabie 3 Average énnual growfh rate in eqpioy} -~
ment, 1970-80 (in each.occupat:i__cmal'~ ¢
/ category) ‘ ‘

The average annual growtgrrates for enr@;lments and employmént are: \
Employment 2.762% ' <i o
Enrollment . 13.i54% . . .l o

. Taking into considéTation the initial level of enrollment (per 100 em= C

'ployed), thé.multiple correfgtion between.enrollment and employment is

below., ) 3 h
STEP i , ' )
Variéble\geleCted .. .3 g ’ i
Sum\ of squares reduced in this step . . 398.823 o
Proportion of .variance of Y reduced . . . 0.085
F for this vatiable (D.F.=1; 46) 4.253
Cumulative suhm of squares reduded ¢ \ 398.823 . "
Cumulative- proportlon-reduced\\\\ : "0.085 j{ §112.039
= Multlple correlation coefficiént ©.°0.291 (adjusted /RSQ =$0.065)
F for analysis-of Vari. (D.F.= 1,46) . 4.253
Standard error of esgimate . . 9.683
_Variable Reg. Cbeﬁ. Std. Error-Coeff " Computed T Beta Coef.
e 3 1.61581 - - 0.78332 - 2.062 6.29293
‘Intercept 8.79125 SEENE
'STEP 2 RPN | -
Variable selected . . .-. . 1 = ~ .
Sum of squards reduced .in this step . . 281.548
~ Proportion of variance of Y reduced . . . 0.060
= 1, 45) 3.143

.380; the adjusted R

is .106.

The regression results are presented

F for this variable (D.F.

i




3 . ‘ - 3.2.3.3 ConcluSions Employmeht Effects. On the whole* the .

existing data, admittedly limited,,suggest that 'during™ the initial pnase
P . 9 . ”-

N . . ' " N

. "o . " .
b S . T 3 9‘\ ’ 2 T ? ‘
- s L . . . v
SRR IR e
P - . .

. : ~34~ ‘ .
".. 4 i ¢ L ) =, , " . ° .
» . . a—
<@ , .o 1y
, STEP 2 (continuid) ’ . N )
w‘ - * s s . » o M ‘
: o ® Cumulative sum of squares reduced . . . . . 680.371 ,
: Cumulative propo{tion reduced ' B 144 - of 4712.039
Multiple correlation coefficient . . , . 0.380 (adjusted RSQ' = 0.106).
F for analysis of Vari.-(D.F. = 2 43) . 3.797 -
i Standard error of estimate. v« o o 9.465 . )
~, Variable ° Reg. Coeff. Std. ErrorrCoeff. . Computed T Beta Coef.’
T3 . 1.54064 . 0.76686 _ 2,009 .7 0.27744
o 1 ~0.18385 0.10371 - -1.773 L0,2&481
. Intercept + 11.64089
: If all other things were equal, the expected impact of average : ’
) annual employment rate increases on vocational educatidn eprollment
' *rates would be as follows " An increase in the, average annual empkoy-
ment rate (within -the 48 categories) cf 17 (i.e., from 2 76% to 3.76%)
would push vocational ollment annual growth rate from 13.2547 to, o
-~ 14: 8647.. However'g the total variance in vocational enrollment e*{plained
“by: employment rate is relatively sinall, 10%Z, even tag;dg into consid-
eration chatssome fields are heavily over-enrolled or under-enrolledV
to begin with. Forgexample, the following fields show enrolloents of
- ~more than 25 students per- 100 employees, 1970~77. o -
' PR . . .
. - . , - _ . Annual - Annual
! . . Enrollments per - Growth Growth
_ Lo 100 Employees Enrollments ' Employment
. Computer. processing ©29 ) -0.4 . 3.7 -~
) \ Clerical/Scretarial . 57 o 5.6 . *2.6
" Aircraft Maint. 29 - & 1.0 2.9
Drafting SRR .+ 35 ' 5.5 3.0 -
- Communicagions . . . ' 41 S 9420 ‘.- 1.6
. N N N el . .
Printing " o 30 ¢ 0.2 . - - 1.8 v
Firemen . ™ . * 55 : 17.6 . 3.7
- . . . KL
« . Woodworking ’ (Fgr. . o 1827 . . “1.5.,
% Growth in these fields reflectseto some extent expected time delays L-
.
y ) rapid employment growth from l960 1970,. but a reduced rate of increase >
[ - ‘ gince that period. .. ) P
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of voeational education growth (1970-1977), the primary causal factor was- »
. nmot employment growth within occupational catego\ies. There is some’
relationshlp The regression effects shown above suggest that about lOZ
.of the variation in enrollment growth,within occupations isgdue to em-

ployment growth rates. That, of course, leaves 907 of the %ariance to? -

case of all complex systems,,one'doésn't ekpect

4 *"to be o ain most of the variance. In this particular regres= '’

sion model, time delay may be very important. It takes ‘time for enroll- -

- ments-by occupation to reflect changes in employment growth On the
R whole, one would expect vocatlonal enrollments over time to rise, and
for sgme time following, an increase in demand due to employmgn?'growth¢
in various occupatdons. Enrollments;may continue to rise even when
'employment shows a decline in rate of growth -- creating the typical o
system dynamics pattern of voscillatin} cycles. ' v;\\ . .
Perhaps, .thé most important factor in time delay is "sunk’ ¢osts” '
?irst, it takes time to'acquire the needed human tid physical resburceg
to train studenta in a given occupation.' Second, and very 1mportantly,
. * once monies are invested in these resources,. it gakes everi‘more time to L
abandon them and shift to new resources. For example, once home\economics '
K and agrigultural ‘teachers aré hired, facilities constructed and equipped,
it takes time to ‘shift to other 6ccupations, e.g., computer programming *
The presence of "capacity" will act to artificaléy ‘produce demand, even =,
when employment considerations!are irrational. Furthermore, it seems °
O clear from these data that students continue’ to enroll in vocational.
B programs; not s¢ much for vocational education leading to- employment, ‘ ‘\ .
: but for avocatiOnal/iB;efes?S The number of students in agriculture’ A’\
. and,home ecbnomics, for‘example, far exceeds any rational consideration . .

of employment needs (except as future teachers of those subjects) . .

- 3

3.2.4 vPostsecondary Vocational Population. The flow of students

4 into postsecondary vocational education, in the VTSD model, comes from-

two sources: (a) Fraction of students graduating high school with-. . Lo

vocational training'who enter‘postsecondary ‘vocation programs; and (b) ?ﬁ\\ijl
fraction of non-vocational high school graduates not going to four-year SR

colleges but, entering postsecondary vocational programs. The fraction

. '{\“u v «

. IS ) - N .

-
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of high‘school graduates entering postsecondary vocational education is
determlned -by the effects of employment, effects of capacity, and effects e
of cost tradeoffs (all discussed above in sections 3.2.2 apd 3.2.3).

3.2.5 School of Education Population. The flow of students into

e and out of schoois of education in the VTSD model constitutes the only

supply sourcefof teachers for postsecondary andﬂvocatlonal education.
The fraction of students entering schools of education to prepare for
teaching careers is determined by the following:.(a) fraction of the
dbllege~bound. high' schapl: graduates -seeking admission to schools of
: edu%atlon (in_tura," deterhlned by teacher job prospects), (b) the frac-
~  tion of SED applicantg_ accepted by schools of education (in turn, de-
St termlned by the number of‘students available as candldates), and (c)
SED capacity The crucxal determlnant of teaching prospects is the
.size of the teacher surplus (teachezs h1red relative to teachers avail-
” able) " The pool of avallable teachers con31ots of new graduates and .
those reentering the- teacner market arter an absence.fau ’ )
+.  The supply of vocational teachers is a fractlon\of “the new gradu-'
-~ ates of schools of education _and those in the r%entry pool, The frac-
~tion of mew graduates in vocational educatlon is determlned by the
demand er vocational teachens.(ln turn, deterq;neﬂ by‘enrollments in

+ "

vocational education) . ’ . , .

s~
- . - ’

+3.2,6 Supply and Demand. s The model assumes that the hire-fire

rate for vocatlonal teachetrs at the secondary level is a function of’ k& .

teacherg to be hlred (determlned by those available from the teacher . .
job appllcant pool).,nSince the total fraction of students seeking . o

S admissiop to schools qf educatlon is a functlon of general teacher

demand the eventual supply of all categorles of teéﬁhing is affected

by.general teacher demand. - The model assumes’that eVen if vocatlonal

teacher demand fé rising, avallable ~supplies may be falllng because

.

- ..

) “,ﬁ's overall teacher demand is falllng. . T I .

AT e The hirlng ratLe is- constrainedeby avallable.teachers, i.e., even .~

though 5chool systems. might want £6 hlre more Vvocational teachers, the

“rate at which suoh teachers may be hjred is affected.by" supplles. In

A . .
f

A

desired teachers (determlned by . student/teacher ratlos) and available . -
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turn, the supply of teachers credentialed in vocational education is

being affected by the rate of hiring. &

3.3 Dynamics of the VISD Model ¢ . . . .

~

simplistic form as a series of causal look diagr . (The more elaoor-

w

ate and complete form of the model is a series
necting the variables in the causal loop diggram$ represent causal feed-
back. A "+" sign means that the variable$§ rise or fall iA concert,‘in

a ceterus paribus sense, e.g., as the fraction of students entering

vocational education goes up, enrollfents go up, all other things being

‘,equal. A "-" _sign means ‘the variables vary inversely IE~A goes up,

L ,
B goes down. For example, if exp ditures for vocatlonal education r1se,

fraction entering vocationa educatron to fall-ffor reasons d1scussed

earliet and labelled "political") , . S
~ . .m . ‘ it A - -

A.- LOOP 1: Enrollments_ : \

A

This loop (Figure 1) depicts the baSlC feedbacR loops affectji’
flows of students into vocational education, and determines enrollment
levels. 1In short, student enrollments are determined by the fraction
entering (and exiting) and by demography. As discussed earlier, the
fraction of students entering vogational education may rise (linearly)-
in the 1980's without causing enrollments to rise sﬁmply because total
high‘school student population will decline. ~ . R .

Three additional factors affect the fraction of students entering
vocational programs.} Employment growth (discussed earlier), the expen—
diture ratio (also discussed earlier); and capacity, 1. e., too many
Sstudents relative to faculty resources will reduce. the fraction entering,

.and too few students will increase .the fraction entering. . -\‘
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' B. LOOP 2: Vocational Teacher Demand - ~ . . _
. This loop (Figure 2) depicts feedback in the vocational teacher o
- demand sector. If the number of students rises, rglative to the number
* of encumbent teachers, the desire to hire more teachers rises. If'de§i;e s
‘to hire more, teachers rises, more, will be hired (if available). If-not
available, then student/teacher'ratio rises and again adds to thgépres-
sure on the system to hire. Conversely, if the number of students de~
‘ clines, relative to encumbent ‘teachers, the desire to hire goes down.

If normal teacher turnover rate doed not balance student/teacher ratio

L34

at some desired level, teachers are fired. Reflecting normal, "political”

- " considerations, in the model, ‘more time is required tg fire than hire *

teachers. L . . . ‘.

w




Figure 2
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. This loop (Figure 3} depicts feedback affecting the flow of creden-
tialled teachers to be hired.ﬁ 1f teachers are being hired the fractionu
graduatin° from teachers colleges with vocational credentials will® in=-

crease - after a 4 year: time delay to allow for switchinglof majors and

o

new starts in vocaticnal education ‘to occur and matérialize as graduates.

Note that there is a self-reinforcing feedback loop built into this
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process: The hire rate determines chdngés in the fraction of supp.lieﬁ
and supplies determine the number who can be hired. (In reality, school
systems, caught without available credentialled teacher'_s would likely
resort to hiring, femporarily, ‘sdéme '_u"nqualified teac_hers.) .
) Figure 3
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Th_i's lo’o'p (Figure 4) depicts the systém of teacher sdpplies in -
. g_ene'ral.&& The system is d:q:ivénhby demography. - 1f t_:eachér demand rises, . ,C
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the fraction ofhcollege bound sgniors seeking to enter SED's goes up.
Under the circumstance,-SED's cak afford to become more selective and

still admit more students. Enrolilments rise and graduates increase --.

- eventually meeting and then excee ing demand. The selectivity factor

«

and time delays cause'a.cyclical pattern of oversupply, followed by
down turns in the fraction of college bound seniors seeking entrance

. to SED's, still less selectivity, and only later feyer“enrollments and
graduates{ the period of ouersupply_is folloyed by a period of under-
sSupply. .(Note that demography affects SED acceptances, and can create
surpluses or shortages of enrollments independent of the fraction wf

¢

acceptances.) Figure 4 will be found on the following page.

3.3 Model Qutput

3.3.1 Base Run, _The Initial Base”Run‘of the VTSD model shows a
consistent pattern of rising demand fof.vocational teachers in the
1960° 'S, tollowed by declining demand in thé 1980'3 and 1990's. " ﬁue to
eonstfaints on the availability of vocational teachers in the 1960 s
and early 1970's, - the actual \hiring of qualified vocatiopal .teachers
lags behind the desired hire rate up to about 1980 but not, afterwards
(Figure 5). The general pattern is - one of ‘teacher shortages in voca- ’
tional education for most of the 1960's. and early ‘1970's, followed by
a gradual oversupply in the 1980's and~l990 s (Fioure 6). The primary

ausal factor is rising ensoldment through 1980, ollowed by a gradual

_ decling (Figure 7). During the period of ris1ng entollment, student/

teacher ratio also increases as avail%ble qualified teachers fall below

&H ——r— e

demand'(Figure 7). .
' The pattern -of SED applications and acceptance policies is consis—
'tent'with earlier assumptions, i. e., as the demand for teachers rises .

in, the 1960's and early 1970's, the fraction of college bound seniors

,seeking SED admission. rises . and then falls,in the 1980 s dand begins

rising in- the 1990's (Figure 8). As the appiieant pool increases,‘
and as:. the pool declines, selectiVity declines -(Figure 9). - The avail-

able suppk; of teachers rises and falls correspondingly.
— 3. 3 2 Boosting Vocational Enrollment. The Base Run output

produces a rate of vocatiqnal enrollment increase (and thus teacher PR
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demandf that - lags slightly behind historical trends in the 1970's.

that reason, a second model run was performed boosting employment

For

/I’

) -effects on vocational enrollment.- The resylt-1is an increase in enroll-
' ‘.'ment to a point rdughly tracking historical levels in the 1970's. But,

™~ importantly, the pa‘?ern of rising demand, followed by decline, still
’ characterizes model putput. .over the entire period. Figure 10 shows the

> 'ésame pattern of desired teacher hiring lagging behind actual hires, in
the’ 1960's and 1970's but catching up-in the 1980's.

erirollments in high school and postsecondary vocational education

Figure 11 shows

peaking at higher levels around 1980 ‘than. the Base Run, but then fall-

- ing back to about 1970- levels by 1990 ’
v 3.3.3 Model Runms.
. minates the degrée to which supplyjdemand behavior, in general, in the

Conclusions: The model testing to date illu-

educatiOn systém is driven by dembgraphy., Further-tests which change ¥
assumptions about employment levels night be interesting and ugseful,

. but the overall~pattern of enrollments and teaeher demand is unlikely %,
to chapge. ' That may have éerious 1mplications for available vocation- é%*”l

' ally trained workers -- toéthe
: vocational education to o¢

extent the economy actually relies on
atibnally pregate workers. - . ..
It is very important to note that the model does not attempt to

% simulate variability within Vocational education. ‘One can bnly specu-

late .that shortages andvsurpluses in some occupational areas will con-' *

tinue.

In addition,. adult vocationaL.education supply/demand cbnsider-

ations may change the picture completely

A separate modeling efrott

3

{

is probably required for each of these presently unconsidered areas. ‘
But, based on the work to date, in so far as. the secondary and post- P
secondary system are concerned, on the whole, no. serioug: shortages of )
vocational instructors would be expected Ehrough this decade and into 4
the next.' Hov‘Ver, that merely reflects the modeler‘s assumptions about
vocational. training National policy might change those assumptions.

For éxample, it is, conceivable that all nOn—academic high school students

ght be enrolled full-time in occupational training prugrams
ere the case;, enrollments would rise from the" 1978 level of 15.5% of

.jall high school studénts to about 50/ of arf\high school students\—- in

1f that o
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which case there wotld be severe shortages of vocational teachers (and
equal surpluses of general,»special and academic teachets), ' ;
A major change 1n{funding allocation might affect the system, as.
might a serious down turn or up turn in the economy. But, it would take
. a major ‘and disruptive change in employment to create serious ghorrrges R
of vocational instructors.on the whole (although within fields, such )
as computer science, there ‘are and would continue to be shortages of
qualified instructors). Inasmuch.as the fraction of vocational aid from .
- federal sources is small to begin with, only a dramatic change in federal o
. funding will affect the systems' supply/demand behavior. Much more likely
is thé contest between'general, special and vocational education advocates
at the local and state lévels as the total pool ofwstudenES‘shrinks in the
1980's. If the constraint on resources, now.figed‘by law in California and
Massachusetts, Spr to a majority of states"vocational educatioh Te~ .
source growth, relative to total resources for edﬂij?zzn, is rendered
" less likely than even the model simu-ates In that case, it may becorde
imperative for the federal rble to expand in order to meet labor market - .

demands for vocationally trained workers

As a final note we have simulated the expected result of reimsti-

tuting selective service (Figure 12) Initigl testing suggests ‘that the
‘result would be to temporarily reduce demand -at the postsecondary level,
"but: then stimulate demand (assumin° that all high school graduates whe -
enter military service, but-would have otherw1se gone into postsecondary
vocational training, then pursue vocational training after a delay*of
two years) " The stimulus effect observed in "these tentative tests is
similar- to the World War ‘II effeht on college egrollments -- a temporary
reduction, fohlowed by rapid }ncreases after World War II and then
settling back to ‘a continuous trend line. Additional testing will be

»

required to reach’ any firm'tonclusions abousdthe effect of a seledtive

~servi¢e program. _— .
il . Y




Figure 12

UHSP=;,Psvs=3,RPsst=§,Rvsur=4
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